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Periodically Driven Quantum Systems

• Realizations in different platforms

Light induced 
superconductivity

Engineering artificial 
gauge fields

Ultracold atoms Solid state

Quantum time crystals

Trapped ions, NV centers

Zhang et al. Nature (2017)
Choi et al. Nature (2017)

Fausti et al. Science (2011)
Mitrano et al. Nature (2016)

Wilczek, PRL (2012)

Fläschner et al. Science (2016)
Eckardt, RMP (2017)

driven, closed 
often non-interacting

driven, open 
interacting

driven, closed 
short times

driven, open 
interacting

➡ challenge: avoid indefinite heating in interacting, driven systems
➡ way out: coupling to a bath (eg. phonons, photons)

Genske, Rosch, PRA (2015)
Seetharam et al., PRX (2015)

Polaritons 

Floquet topological 
insulators

Karzig et al. PRX (2015)
Nalitov et al. PRL (2015)

Ge, Broer, Liew PRB  (2018)
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Questions: 

What is the nature of phase transitions 
in periodically driven, open quantum systems (3D)?

How to renormalize an open Floquet system? 

(1D closed disordered Ising: Berdanier, Kolodrubetz, Parameswaran, 
Vasseur, arXiv:1803.00019, arXiv:1807.09767)



Periodically Driven Open Quantum Systems

• What is known

⌦ = 0

driving frequency ⌦

Equilibrium limit

⌦�1 = 0

Lindblad limitContinuous  symmetry 
breaking phase transitions

Slowly driven regime: Kibble-Zurek mechanism

➡ Second order phase transition ‘masked’ by slow drive
➡ Exponents accessible 
➡ Universality class not modified

T � Tc

adiabaticadiabatic

diabatic

•    saturates for 
• production of defects

⇠

driving rate 
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Kibble, JPA (1976)
Zurek, Nature (1985)

Rapidly driven regime: unknown

• Plan: 

• Description of driven open 
quantum systems

• Modified criticality in the 
infinitely rapidly driven limit

• Absence of criticality at rapid, 
finite drive
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dissipative environment (“open”)

external fields, e.g. laser
(“driven”)

quantum system

• Quantum Optics: periodically driven and open quantum systems

• exchange between system and bath 
(e.g. energy, entropy, particle number)

|g⟩

|e⟩



• example: laser driven atom coupled to the radiation field (two-level system)

coupling to radiation field: 
spontaneous emission

excited state

ground state

detuning

laser drive 
frequency

Rabi frequency

• simple fact: drive essential to access 
upper level

• no guarantee for detailed balance
• no obedience of the second law of 

thermodynamics (state purification)

• Implications:R
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Lindblad limit of driven, open quantum systems



• microscopically system-bath setting

Lindblad limit

|g⟩

|e⟩
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➡ drop corrections in rotating wave approximation (+ Born-Markov): ⌦�1 = 0
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Lindblad operators

coherent evolution

• elimination of bath variables: Lindblad master equation
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driven-dissipative evolution environment

drive system

Lindblad Eq.

system

Rei⌦t|eihg|+ h.c.
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Lindblad operators

coherent evolution

• Lindblad master equation:
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• interpretation: rewrite

energy decay (dissipation) ensures probability 
conservation (fluctuation)
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driven-dissipative evolution

Lindblad limit: interpretation



i@t| i(t) = H| i(t) ) | i(t) = U(t, t0)| i(t0)

U(t, t0) = e�iH(t�t0)

“What is non-equilibrium about it”

• Field theory representation: Keldysh functional integral for stationary states 

• Schrödinger equation: evolving a state vector

| i(t0)
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• Same is true for the Lindblad master equation:

@t⇢(t) = �i[H, ⇢(t)] ) ⇢(t) = U(t, t0)⇢(t0)U
†(t, t0)

• Heisenberg-von Neumann equation: evolving a state (density) matrix

t
⇢(t0)

t

• Keldysh partition function + contour

- contour

⇢(t0)
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Z = tr⇢(t ! 1) = 1
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• quantum master equation: 

Keldysh functional integral
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• equivalent Keldysh functional integral:
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➡ recognize Lindblad structure
➡ simple translation table (for normal ordered Liouvillian)

• operator right of density matrix -> - contour

• operator left of density matrix -> + contour

H± = H(�±) etc.
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“What is non-equilibrium about it?”

• Keldysh partition function

• equilibrium dynamics generated by a time-independent Hamiltonian alone (global [S+B] energy conservation)

=) SH =) SD

SD = 0

Z =

Z
D(�+,��)e

i(SH [�+,��]+SD [�+,��])

• quantum master equation: @t⇢ = �i[H, ⇢] +D[⇢]

➡ consequences of the absence of this symmetry on criticality?

• associated “Ward identities” are equilibrium quantum Fluctuation-Dissipation relations to arbitrary order

• compact functional formulation of KMS boundary condition

➡ symmetry of Keldysh action under transformation

➡ the Liouville operator (or      ) violates this symmetry explicitly 
(memory of microscopic periodic drive)

SD

T��±(t,x) = �⇤
±(�t± i�/2,x) �± =

✓
�±
�⇤
±

◆

Sieberer, Chiocchetta, Täuber, Gambassi, SD PRB (2015)
Aron, Biroli, Cugliandolo, SciPost (2018)
classical limit: Janssen (1976)
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Many-Body Model

• generic microscopic many-body model:

@t⇢ = �i[H, ⇢] +D[⇢] ⌘ L[⇢]

• practical evaluation:

@k�k =
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2
Tr

⇣
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k +Rk

⌘�1
@kRk

�

Many-Body Master Equation Keldysh functional 
integral

@t⇢ = �i[H, ⇢] +D[⇢] ei�[�] =

Z
D��eiSM [�+��]

Keldysh Functional 
Renormalization Group

Wetterich, 93

closed system Keldysh: 
Gasenzer, Pawlowski, PLB 08; 

Berges, Hoffmeister, Nucl. Phys. B, 09

open system Keldysh review
Sieberer, Buchhold, SD, ROPP 

(2016)

• U(1) phase rotation symmetry 

�̂x ! ei✓�̂x
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physics soon exits the regime of weakly interacting bosons that
describes ultracold atoms; second, the lifetime is short enough that
we must confront the role of non-equilibrium physics25. Never-
theless, the principal experimental characteristics expected for BEC
are clearly reported here: condensation into the ground state arising
out of a population at thermal equilibrium; the development of
quantum coherence, indicated by long-range spatial coherence, and
sharpening of the temporal coherence of the emission.

Experimental procedure
The sample we studied consists of a CdTe/CdMgTe microcavity
grown by molecular beam epitaxy. It contains 16 quantum wells,

displaying a vacuum field Rabi splitting of 26meV (ref. 26). The
microcavity was excited by a continuous-wave Ti:sapphire laser,
combined with an acousto-optic modulator (1-ms pulse, 1% duty
cycle) to reduce sample heating. The pulse duration is sufficiently
long (by four orders of magnitude) in comparison with the charac-
teristic times of the system to guarantee a steady-state regime. The
laser beam was carefully shaped into a ‘top hat’ intensity profile
providing a uniform excitation spot of about 35 mm in diameter on
the sample surface, as shown in Fig. 4i. The excitation energy was
1.768 eV, well above the polariton ground state (1.671 eV at cavity
exciton resonance), at the first reflectivity minimum of the Bragg
mirrors, allowing proper coupling to the intra-cavity field. This
ensures that polaritons initially injected in the system are incoherent,
which is a necessary condition for demonstrating BEC. In atomic
BEC or superfluid helium, the temperature is the parameter driving
the phase transition. Here the excitation power, and thus the injected
polariton density, is an easily tunable parameter, and so we chose it as
the experimental control parameter. The large exciton binding
energy in CdTe quantum wells (25meV), combined with the large
number of quantum wells in the microcavity, is crucial in maintain-
ing the strong coupling regime of polaritons at high carrier density.
The far-field polariton emission pattern was measured to probe the
population distribution along the lower polariton branch. The
spatially resolved emission and its coherence properties are accessible
in a real-space imaging set-up combined with an actively stabilized

Figure 1 |Microcavity diagram and energy dispersion. a, A microcavity is a
planar Fabry–Perot resonator with two Bragg mirrors at resonance with
excitons in quantum wells (QW). The exciton is an optically active dipole
that results from the Coulomb interaction between an electron in the
conduction band and a hole in the valence band. In microcavities operating
in the strong coupling regime of the light–matter interaction, 2D excitons
and 2D optical modes give rise to new eigenmodes, called microcavity
polaritons. b, Energy levels as a function of the in-plane wavevector kk in a
CdTe-based microcavity. Interaction between exciton and photon modes,
with parabolic dispersions (dashed curves), gives rise to lower and upper
polariton branches (solid curves) with dispersions featuring an anticrossing
typical of the strong coupling regime. The excitation laser is at high energy
and excites free carrier states of the quantum well. Relaxation towards the
exciton level and the bottom of the lower polariton branch occurs by
acoustic and optical phonon interaction and polariton scattering. The
radiative recombination of polaritons results in the emission of photons that
can be used to probe their properties. Photons emitted at angle v correspond
to polaritons of energy E and in-plane wavevector kk ¼ ðE="cÞsinv:

Figure 2 | Far-field emission measured at 5K for three excitation
intensities. Left panels, 0.55P thr; centre panels, P thr; and right panels,
1.14P thr; where P thr ¼ 1.67 kWcm22 is the threshold power of
condensation. a, Pseudo-3D images of the far-field emission within the
angular cone of^238, with the emission intensity displayed on the vertical axis
(in arbitrary units).With increasing excitation power, a sharp and intensepeak
is formed in the centre of the emission distribution ðvx ¼ vy ¼ 08Þ;
corresponding to the lowest momentum state kk ¼ 0. b, Same data as in a
but resolved in energy. For such a measurement, a slice of the far-field
emission corresponding to vx ¼ 08 is dispersed by a spectrometer and
imaged on a charge-coupled device (CCD) camera. The horizontal axes
display the emission angle (top axis) and the in-plane momentum (bottom
axis); the vertical axis displays the emission energy in a false-colour scale
(different for each panel; the units for the colour scale are number of counts
on the CCD camera, normalized to the integration time and optical density
filters, divided by 1,000 so that 1 corresponds to the level of dark counts:
1,000). Below threshold (left panel), the emission is broadly distributed in
momentum and energy. Above threshold, the emission comes almost
exclusively from the kk ¼ 0 lowest energy state (right panel). A small blue
shift of about 0.5meV, or 2%of the Rabi splitting, is observed for the ground
state, which indicates that the microcavity is still in the strong coupling
regime.
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Bose condensation seen in 
exciton-polariton systems

single-, two-, ... body loss

many-body 
system

single particle pump• 3D: mean field approximation

Non-Eq.      Theory: Phase Transition�4

h�̂xi(t) = tr[�̂x⇢(t)]

• study field expectation value

• mean field: factorize correlation functions

• consider spatially homogeneous configuration 

h�̂xi(t) ⌘ �(t)

Sneak preview

I Key physical features: driven-dissipative stochastic Gross-Pitaevskii Equation

I stochastic PDE with Markovian noise: hx(t, x)i = 0 and

hx(t, x)x⇤(t0 , x0)i = gd(t � t
0)d(x � x0)

I Bose-Einstein condensation phase transition

I mean-field: neglect noise

I homogeneous condensate f(t, x) = f0

) |f0|2 =
gp � gl

k
for gp > gl

) chemical potential µ = l |f0|2

I 2nd order phase transition

➡ Suggests continuous symmetry breaking phase transition in infinitely rapidly driven limit 
(many-body laser threshold)

@t� =
⇥
iµ� (�l � �p) + (�i�� ) |�|2
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Driven Open Criticality: 
Infinitely rapidly driven limit

L. Sieberer, S. Huber, E. Altman, SD, 
PRL 2013; PRB 2014

U. C. Täuber, SD, PRX 2014
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Semiclassical limit: power counting
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I Markovian dissipative processes ) time-local imaginary parts

• Quantum master equation —> Keldysh functional integral, with action

PK = i (�l + �p)

• retarded/advanced

• Keldysh component
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• Gaussian sector close to a critical point:
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➡ Equivalent to MSRJD functional integral

➡ Equivalence to phenomenological semiclassical Langevin equations (phase coherence preserved)

➡ Non-equilibrium analog of classical criticality 

➡ Possible to evade: non-equilibrium analog of quantum criticality (dark state engineering)

two quantum fields
five classical fields

Wouters and Carusotto PRL (2006); 
Szymanska, Keeling, Littlewood PRL (2004)

Marino, SD PRL (2016) 

• Quantum master equation —> Keldysh functional integral, with action

Semiclassical limit: power counting
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“What is non-equilibrium about it”, cont’d

equilibrium dynamics

Im

Re

non-equilibrium dynamics

Re

Im

• coherent and dissipative dynamics may 
occur simultaneously

• but they are not independent

• coherent and dissipative dynamics do occur 
simultaneously

• they result from different dynamical resources

sym
metry 

protecte
d
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interesting perspective on many-body physics of photons
was developed in the pioneering literature on quantum
solitons in nonlinear optical fiber using a quantum non-
linear Schrödinger equation as well as Bethe ansatz tech-
niques (Drummond et al., 1993; Kärtner and Haus, 1993;
Lai and Haus, 1989a,b).
The research on exciton-polaritons in semiconductor

microcavities approached the physics of luminous quan-
tum fluids following a rather di�erent pathway. For many
years, an intense activity has been devoted to the quest
for Bose-Einstein condensation phenomena in gases of
excitons in solid-state materials (Gri⌅n et al., 1996): ex-
citons are neutral electron-hole pairs bound by Coulomb
interaction, which behave as (composite) bosons. In spite
of the interesting advances in the direction of exciton
Bose-Einstein condensation in bulk cuprous oxide and
cuprous chloride, bilayer electron systems (Eisenstein
and MacDonald, 2004), and coupled quantum wells (Bu-
tov, 2007; High et al., 2012), so far none of these re-
search axes has led to extensive studies of the quantum
fluid properties of the alleged exciton condensate. The
situation appears to be similar for what concerns con-
densates of magnons, i.e. magnetic excitations in solid-
state materials: Bose-Einstein condensation has been ob-
served (Demokritov et al., 2006; Giamarchi et al., 2008),
but no quantum hydrodynamic study has been reported
yet.
The situation is very di�erent for exciton-polaritons

in semiconductor microcavities, that is bosonic quasi-
particles resulting from the hybridization of the exci-
ton with a planar cavity photon mode (Weisbuch et al.,
1992). Following the pioneering proposal by Imamoğlu
et al., 1996, researchers have successfully explored the
physics of Bose-Einstein condensation in these gases of
exciton-polaritons. Thanks to the much smaller mass of
polaritons, several orders of magnitude smaller than the
exciton mass, this system can display Bose degeneracy at
much higher temperatures and/or lower densities.
Historically, the first configuration where spontaneous

coherence was observed in a polariton system was based
on a coherent pumping of the cavity at a finite angle,
close to the inflection point of the lower polariton dis-
persion. As experimentally demonstrated in (Baumberg
et al., 2000; Stevenson et al., 2000), above a threshold
value of the pump intensity a sort of parametric oscilla-
tion(Ciuti et al., 2000, 2001; Whittaker, 2001) occurs in
the planar microcavity and the parametric luminescence
on the signal and idler modes acquires a long-range co-
herence in both time and space (Baas et al., 2006). As
theoretically discussed in (Carusotto and Ciuti, 2005),
the onset of parametric oscillation in these spatially ex-
tended planar cavity devices can be interpreted as an
example of non-equilibrium Bose-Einstein condensation:
the coherence of the signal and idler is not directly in-
herited from the pump, but appears via the spontaneous
breaking of a U(1) phase symmetry.
The quest for Bose-Einstein condensation in a thermal-

ized polariton gas under incoherent pumping required a

FIG. 1 Figure from Kasprzak et al., 2006. Upper panel:
Sketch of a planar semiconductor microcavity delimited by
two Bragg mirrors and embedding a quantum well (QW). The
wavevector in the z direction perpendicular to the cavity plane
is quantized, while the in-plane motion is free. The cavity
photon mode is strongly coupled to the excitonic transitions in
the QWs. A laser beam with incidence angle � and frequency
⇥ can excite a microcavity mode with in-plane wavevector
k� = �

c sin �, while the near-field (far-field) secondary emis-
sion from the cavity provides information on the real-space
(k-space) density of excitations. Central panel: The energy
dispersion of the polariton modes versus in-plane wavevector
(angle). The exciton dispersion is negligible, due to the heavy
mass of the exciton compared to that of the cavity photon.
In the experiments, the system is incoherently excited by a
laser beam tuned at a very high energy. Relaxation of the
excess energy (via phonon emission, exciton-exciton scatter-
ing, etc.) leads to a population of the cavity polariton states
and, possibly, Bose-Einstein condensation into the lowest po-
lariton state. Lower panel: Experimental observation of po-
lariton Bose-Einstein condensation obtained by increasing the
intensity of the incoherent o�-resonant optical pump.

• implication of equilibrium symmetry in semiclassical limit

atomic Bose 
condensates

Exciton-Polariton 
condensates

S = SH + SD
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• reversible and irreversible contributions to action: e.g. 

two-body elastic 
collisions

two-body loss

, SD
<latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit><latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit><latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit><latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit>

, SD
<latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit><latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit><latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit><latexit sha1_base64="F9/nXwy1hYj85h4OWxHSRHO8qNk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiHjx4qGg/oA1hs920SzebsDtRQqh/xYsHRbz6Q7z5b9y2OWj1wcDjvRlm5gWJ4Boc58sqLS2vrK6V1ysbm1vbO/buXlvHqaKsRWMRq25ANBNcshZwEKybKEaiQLBOML6Y+p17pjSP5R1kCfMiMpQ85JSAkXy72r9mISg+HAFRKn7At/6lb9ecujMD/kvcgtRQgaZvf/YHMU0jJoEKonXPdRLwcqKAU8EmlX6qWULomAxZz1BJIqa9fHb8BB8aZYDDWJmSgGfqz4mcRFpnUWA6IwIjvehNxf+8XgrhmZdzmaTAJJ0vClOBIcbTJPCAK0ZBZIYQqri5FdMRUYSCyatiQnAXX/5L2sd116m7Nye1xnkRRxntowN0hFx0ihroCjVRC1GUoSf0gl6tR+vZerPe560lq5ipol+wPr4BjFmUrw==</latexit>

, SH
<latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit><latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit><latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit><latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit>

, SH
<latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit><latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit><latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit><latexit sha1_base64="1CFExNkdFS8KBwlyrNHRZIlPQtI=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Fj00oOHivYD2hA22027dLMJuxMlhPpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFsrq2vrG5ulrfL2zu7evn1w2NZxqihr0VjEqhsQzQSXrAUcBOsmipEoEKwTjK+nfueBKc1jeQ9ZwryIDCUPOSVgJN+u9G9YCIoPR0CUih/xnd/w7apTc2bAy8QtSBUVaPr2V38Q0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyZD1DJUkYtrLZ8dP8IlRBjiMlSkJeKb+nshJpHUWBaYzIjDSi95U/M/rpRBeejmXSQpM0vmiMBUYYjxNAg+4YhREZgihiptbMR0RRSiYvMomBHfx5WXSPqu5Ts29Pa/Wr4o4SugIHaNT5KILVEcN1EQtRFGGntErerOerBfr3fqYt65YxUwF/YH1+QOSaZSz</latexit>

⌦ = 0 ⌦�1 = 0



Schematic RG flow
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➡ decoherence
➡ asymptotic thermalization

• How much information on breaking of detailed balance is lost at criticality?

non-linear initial flow
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• initial values: �k⇡⇤0 ⇡ S

• Flow in the complex plane of couplings: (Functional) RG for driven open systems 
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Asymptotic Low-Frequency Thermalization

qx

qy

temperature T
RG: tracing out momentum 

shells

➡ not true out of equilibrium
➡ not true for our driven-dissipative system      
    at high momenta

<=> Temperature is scale invariantRG:

<=> Temperature is invariant under the partition

• global thermal equilibrium: all subparts in equilibrium with each other



Asymptotic Low-Frequency Thermalization

• emergent scale invariant effective temperature in the universal low-momentum regime: 
asymptotic thermalization

numerical 
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Figure 2. Scale dependence at criticality of �̃/ (4 |Z|), which for
t ! �1 approaches a constant value that has the meaning of an
e↵ective temperature Te↵ , see Sec. IV C. Initial values are the same
as in Fig. 1, bottom panel.

lem [26]. Indeed, the length dimension of a two-point corre-
lation function is h�⇤(x)�(0)i ⇠ L2�d. This contrasts with the
observed long-distance behavior ⇠ |x|2�d+⌘. The reason for
this discrepancy must be a rooted in a compensating short dis-
tance scale, so that indeed h�⇤(x)�(0)i ⇠ a�⌘ |x|2�d+⌘

⇠ L2�d.
Therefore, to determine the number of independent critical

exponents we only need to count the mass scales in the prob-
lem. The corresponding part of the action reads

�m =

Z

X

n ⇣
�⇤c, �

⇤

q

⌘  0 �µUV + i�UV
�µUV � i�UV i�UV

!  
�c
�q

!
(2)

+ f ( j⇤c�q + j⇤q�c + c.c.)
o

with real parameters µUV , �UV , �UV , f . �UV and f have direct
counterparts in the classical O(2) model, describing the tun-
ing parameter for the phase transition and an external mag-
netic field, respectively. They give rise to the two critical
exponents ⌫ (characterizing the divergence of the correlation
length) and ⌘ (the anomalous dimension of the static two-point
function). �UV is introduced in the theory of dynamical criti-
cal phenomena and is associated to the dynamical exponent in
the purely relaxational model A. In the full non-equilibrium
problem however, there is yet another mass scale µUV . This
scale is at the origin of the additional independent exponent
identified in [25].

There are two immediate implications of this discussion.
First, we conclude that the extension of criticality is maximal,
i.e., no more independent exponents will be found. This is due
to general requirements on the mass matrix above: the o↵-
diagonal elements must be hermitean conjugates; the lower
diagonal must be anti-hermitean; and the upper diagonal must
be zero due to the conservation of probability. Second, the
case of a discrete Z2 symmetry rules out an imaginary mass
term (�UV = 0), so that in this case no modification of the
above kind of the known equilibrium criticality can occur in
such systems. This concerns, for example, open Dicke mod-
els [2, 3].

Non-Equilibrium character and fine-structure of the outer
shell – Non-Equilibrium conditions are characterized by the
absence of the equilibrium symmetry discussed in Sec. IV. In
particular, the simultaenous presence of coherent (reversible)
and dissipative (irreversible) couplings are not indicative of a
distinction between equilibrium and non-equilibrium. How-
ever, as explained in Sec. IV the symmetry implies a geomet-
ric constraint on the location of the couplings in the complex
plane: In an equilibrium system, all couplings must lie on a
single ray, cf. Fig. 3. No such constraint is present out-of-
equilibrium.

As shown in Sec. ??, this gives rise to a fine-structure in
the outer shell, determining the drive exponent ⌘c. The latter
is determined by the slowest flow of the couplings towards
the imaginary axis (where the Wilson-Fisher fixed point is
located), i.e., by the lowest eigenvalue in the corresponding
block of the stability matrix. Clearly, the equilibrium situ-
ation with all couplings on a single ray is contained in the
more general non-equilibrium case, as it may be viewed as
one of the eigenvectors of the more general situation. We find
in Sec. ?? that the eigenvalue associated to the symmetry con-
strained equilibrium flow is not the smallest one. The lowest
eigenvalue, therefore, manifestly describes non-equilibrium
physics. The physical understanding of this finding can thus
be seen as a consequence of the independence of coherent
and dissipative dynamics, which generically give rise to non-
equilibrium conditions, where real and imaginary parts are not
related to each other, as they result from di↵erent physical ori-
gins.

While this demonstrates the non-equilibrium character con-
ceptually, the equilibrium situation constructed in the above
way may seem a bit academic. In fact, the locking of the ra-
tios of all coherent vs. dissipative couplings amounts to an
unrealistic fine-tuning. Indeed, there is a second, much more
physical di↵erence of our setting to the standard equilibrium
Bose condensation transition, provided by the presence of an
exact particle number conservation in the latter – and only the
latter – case. It can be seen that the exact particle number
conservation rules out a finite �UV mass term.2 Therefore, the
standard equilibrium Bose condensation transition only ex-
hibits three independent exponents, and no counterpart to ⌘c.
However, as an additional consequence of the exact particle
number conservation additional slow modes occur at critical-
ity, which modify the dynamical exponent, which is given by
the one of model E, instead of model A.

In summary, the di↵erences between our driven and the
conventional equilibrium Bose condensation transition di↵er
in both the value of the dynamical exponent and the existence
of the drive exponent, and therefore are rather substantial.

Interpretation and observability of the new exponent –
The new critical exponents describes the universal flow be-
havior of all possible ratios of coherent vs. dissipative cou-
plings (real vs. imaginary parts) to zero upon moving to larger

2 It may – and does – occur as a regularization, meaning however that it has
to be sent to zero in such a way that it does not a↵ect any physical result.
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Periodically Driven Open Criticality: 
Rapidly Driven Regime

S. Mathey, SD, arxiv:1807.02146

⌦ = 0

driving frequency ⌦

⌦�1 = 0



Basic Physical Picture

• First guess: fast driving scale      => no effect on long wavelength critical properties⌦
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(can exchange energy quanta              with drive)  n · ~⌦
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• But: energy not conserved, defined only                 : ‘high’ and ‘low’ energies not well definedmod(⌦)
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energy bandwidth (e.g. lattice system)

bounded decay 
rate spectrum
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<latexit sha1_base64="wLxvveqLoBZWl9mm6jK0lxSafvE=">AAAB6HicbZC7SwNBEMbnfMbzFbW0WQyCVbiz0UYM2ohVAuYByRH2NnPJmr29Y3dPCCFgb2OhiK3/jL2d/42bR6GJHyz8+L4ZdmbCVHBtPO/bWVpeWV1bz224m1vbO7v5vf2aTjLFsMoSkahGSDUKLrFquBHYSBXSOBRYD/vX47z+gErzRN6ZQYpBTLuSR5xRY63KbTtf8IreRGQR/BkULj/di0cAKLfzX61OwrIYpWGCat30vdQEQ6oMZwJHbivTmFLWp11sWpQ0Rh0MJ4OOyLF1OiRKlH3SkIn7u2NIY60HcWgrY2p6ej4bm/9lzcxE58GQyzQzKNn0oygTxCRkvDXpcIXMiIEFyhS3sxLWo4oyY2/j2iP48ysvQu206HtFv+IVSlcwVQ4O4QhOwIczKMENlKEKDBCe4AVenXvn2Xlz3qelS86s5wD+yPn4AQ6Ijpc=</latexit><latexit sha1_base64="Mm4oe/6THoVh9Di/83XU7Ifr3UA=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdG23EoI1YJWAukCxhdnI2GTM7u8zMCmHJE9hYKGKrD2NvI76Nk0uhiT8MfPz/Ocw5J0g4U9p1v63c0vLK6lp+3d7Y3NreKezu1VWcSoo1GvNYNgOikDOBNc00x2YikUQBx0YwuBrnjXuUisXiVg8T9CPSEyxklGhjVW86haJbcidyFsGbQfHiwz5P3r/sSqfw2e7GNI1QaMqJUi3PTbSfEakZ5Tiy26nChNAB6WHLoCARKj+bDDpyjozTdcJYmie0M3F/d2QkUmoYBaYyIrqv5rOx+V/WSnV45mdMJKlGQacfhSl3dOyMt3a6TCLVfGiAUMnMrA7tE0moNrexzRG8+ZUXoX5S8tySV3WL5UuYKg8HcAjH4MEplOEaKlADCggP8ATP1p31aL1Yr9PSnDXr2Yc/st5+AAAXkAs=</latexit><latexit sha1_base64="Mm4oe/6THoVh9Di/83XU7Ifr3UA=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdG23EoI1YJWAukCxhdnI2GTM7u8zMCmHJE9hYKGKrD2NvI76Nk0uhiT8MfPz/Ocw5J0g4U9p1v63c0vLK6lp+3d7Y3NreKezu1VWcSoo1GvNYNgOikDOBNc00x2YikUQBx0YwuBrnjXuUisXiVg8T9CPSEyxklGhjVW86haJbcidyFsGbQfHiwz5P3r/sSqfw2e7GNI1QaMqJUi3PTbSfEakZ5Tiy26nChNAB6WHLoCARKj+bDDpyjozTdcJYmie0M3F/d2QkUmoYBaYyIrqv5rOx+V/WSnV45mdMJKlGQacfhSl3dOyMt3a6TCLVfGiAUMnMrA7tE0moNrexzRG8+ZUXoX5S8tySV3WL5UuYKg8HcAjH4MEplOEaKlADCggP8ATP1p31aL1Yr9PSnDXr2Yc/st5+AAAXkAs=</latexit><latexit sha1_base64="gw8Pa1ixMp2vvNZp4PrpWM+AVAM=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTBm0EasEzAckR9jbzCVr9vaO3T0hHPkFNhaK2PqT7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZKzftBueJW3QXIOvFyUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzIaaT2NAtsZUTPWq95c/M/rpSas+RmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te063Ub/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDn0GMyg==</latexit>

W
<latexit sha1_base64="SgWXombg1msUYlBJWSd7nhjmw3I=">AAAB6HicbZC7SwNBEMbn4ivGV9TSZjEIVuHORhsxaGOZgHlAcoS9zVyyZm/v2N0TwhGwt7FQxNZ/xt7O/8bNo9DEDxZ+fN8MOzNBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsObSd58QKV5LO/MKEE/on3JQ86osVat2S2W3LI7FVkGbw6lq8/C5SMAVLvFr04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LUoaofaz6aBjcmKdHgljZZ80ZOr+7shopPUoCmxlRM1AL2YT87+snZrwws+4TFKDks0+ClNBTEwmW5MeV8iMGFmgTHE7K2EDqigz9jYFewRvceVlaJyVPbfs1dxS5RpmysMRHMMpeHAOFbiFKtSBAcITvMCrc+88O2/O+6w058x7DuGPnI8fIjyOpA==</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="9SEGhucspoU8Qdg45nZgK4r6jcA=">AAAB6HicbVBNT8JAEJ3iF+IX6tHLRmLiibRe9Ej04hESCyTQkO0yhZXtttndmpCGX+DFg8Z49Sd589+4QA8KvmSSl/dmMjMvTAXXxnW/ndLG5tb2Tnm3srd/cHhUPT5p6yRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zczf3OEyrNE/lgpikGMR1JHnFGjZVanUG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r2WW2vcFnGU4QzO4RI8uIYG3EMTfGCA8Ayv8OY8Oi/Ou/OxbC05xcwp/IHz+QOy9YzX</latexit>

} = 0
<latexit sha1_base64="sxPPjEWBL88MhlDhX3ux+/Kvylo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSozMh18Tvlsp+xZ+BLJMgJ2XIUeuWvjo9zbKEK2SSWtsO/BTDMTUomOSTYiezPKVsSPu87aiiCbfheHbthJw6pUdibVwpJDP198SYJtaOksh1JhQHdtGbiv957Qzjq3AsVJohV2y+KM4kQU2mr5OeMJyhHDlCmRHuVsIG1FCGLqCiCyFYfHmZNM4rgV8J7i/K1Zs8jgIcwwmcQQCXUIU7qEEdGDzCM7zCm6e9F+/d+5i3rnj5zBH8gff5Azzgjjw=</latexit><latexit sha1_base64="sxPPjEWBL88MhlDhX3ux+/Kvylo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSozMh18Tvlsp+xZ+BLJMgJ2XIUeuWvjo9zbKEK2SSWtsO/BTDMTUomOSTYiezPKVsSPu87aiiCbfheHbthJw6pUdibVwpJDP198SYJtaOksh1JhQHdtGbiv957Qzjq3AsVJohV2y+KM4kQU2mr5OeMJyhHDlCmRHuVsIG1FCGLqCiCyFYfHmZNM4rgV8J7i/K1Zs8jgIcwwmcQQCXUIU7qEEdGDzCM7zCm6e9F+/d+5i3rnj5zBH8gff5Azzgjjw=</latexit><latexit sha1_base64="sxPPjEWBL88MhlDhX3ux+/Kvylo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSozMh18Tvlsp+xZ+BLJMgJ2XIUeuWvjo9zbKEK2SSWtsO/BTDMTUomOSTYiezPKVsSPu87aiiCbfheHbthJw6pUdibVwpJDP198SYJtaOksh1JhQHdtGbiv957Qzjq3AsVJohV2y+KM4kQU2mr5OeMJyhHDlCmRHuVsIG1FCGLqCiCyFYfHmZNM4rgV8J7i/K1Zs8jgIcwwmcQQCXUIU7qEEdGDzCM7zCm6e9F+/d+5i3rnj5zBH8gff5Azzgjjw=</latexit><latexit sha1_base64="sxPPjEWBL88MhlDhX3ux+/Kvylo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSozMh18Tvlsp+xZ+BLJMgJ2XIUeuWvjo9zbKEK2SSWtsO/BTDMTUomOSTYiezPKVsSPu87aiiCbfheHbthJw6pUdibVwpJDP198SYJtaOksh1JhQHdtGbiv957Qzjq3AsVJohV2y+KM4kQU2mr5OeMJyhHDlCmRHuVsIG1FCGLqCiCyFYfHmZNM4rgV8J7i/K1Zs8jgIcwwmcQQCXUIU7qEEdGDzCM7zCm6e9F+/d+5i3rnj5zBH8gff5Azzgjjw=</latexit>

pole:

approach to 
criticality 

choice of rotating frame

! 0
<latexit sha1_base64="pE8ugyWaRYDX6l1J3oq1x/VsfN8=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8x76ZMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS38eEuINqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0fQrJQv29kdPYmGkc2smY4tisenPxP6+XYXQT5EKlGXLFlh9FmSQ24jw5GQrNGcqpJZRpYW8lbEw1ZWj7qdgSvNXI66R9VffcuvdwXWveFnWU4QzO4RI8aEAT7qEFPjAQ8Ayv8OYo58V5dz6WoyWn2DmFP3A+fwAkqI47</latexit><latexit sha1_base64="pE8ugyWaRYDX6l1J3oq1x/VsfN8=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8x76ZMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS38eEuINqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0fQrJQv29kdPYmGkc2smY4tisenPxP6+XYXQT5EKlGXLFlh9FmSQ24jw5GQrNGcqpJZRpYW8lbEw1ZWj7qdgSvNXI66R9VffcuvdwXWveFnWU4QzO4RI8aEAT7qEFPjAQ8Ayv8OYo58V5dz6WoyWn2DmFP3A+fwAkqI47</latexit><latexit sha1_base64="pE8ugyWaRYDX6l1J3oq1x/VsfN8=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8x76ZMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS38eEuINqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0fQrJQv29kdPYmGkc2smY4tisenPxP6+XYXQT5EKlGXLFlh9FmSQ24jw5GQrNGcqpJZRpYW8lbEw1ZWj7qdgSvNXI66R9VffcuvdwXWveFnWU4QzO4RI8aEAT7qEFPjAQ8Ayv8OYo58V5dz6WoyWn2DmFP3A+fwAkqI47</latexit><latexit sha1_base64="pE8ugyWaRYDX6l1J3oq1x/VsfN8=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8x76ZMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS38eEuINqza27C5B14hWkBgVag+pXf5iwLOYKmaTG9Dw3xSCnGgWTfFbpZ4anlE3oiPcsVTTmJsgXx87IhVWGJEq0fQrJQv29kdPYmGkc2smY4tisenPxP6+XYXQT5EKlGXLFlh9FmSQ24jw5GQrNGcqpJZRpYW8lbEw1ZWj7qdgSvNXI66R9VffcuvdwXWveFnWU4QzO4RI8aEAT7qEFPjAQ8Ayv8OYo58V5dz6WoyWn2DmFP3A+fwAkqI47</latexit>

at critical point

⇤
<latexit sha1_base64="xS3D4OGEhvYdKFrIddtHiGhTX08=">AAAB7nicbVC7SgNBFL3rM8ZX1NJmMAhWYddGGzFoY2ERwTwgWcLs7N1kyOzsMjMrhCXgL9hYKGLrn9jb+TdOHoUmHrhwOOdc7iNIBdfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QSaYY1lkiEtUKqEbBJdYNNwJbqUIaBwKbweB67DcfUGmeyHszTNGPaU/yiDNqrNTs3NpoSLulsltxJyCLxJuR8uVn8eIRAGrd0lcnTFgWozRMUK3bnpsaP6fKcCZwVOxkGlPKBrSHbUsljVH7+WTdETm2SkiiRNmShkzU3x05jbUexoFNxtT09bw3Fv/z2pmJzv2cyzQzKNl0UJQJYhIyvp2EXCEzYmgJZYrbXQnrU0WZsR8q2id48ycvksZpxXMr3p1brl7BFAU4hCM4AQ/OoAo3UIM6MBjAE7zAq5M6z86b8z6NLjmzngP4A+fjB3mdkSY=</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="ZSIvbYlrEkRBk8YNfYaJb0c9RKo=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrs2pgzaWFhEMA9IlnB3djYZMju7zMwKYclH2FgoYuv32Pk3TpItNPHAwOGcc5l7T5AKro3rfjuljc2t7Z3ybmVv/+DwqHp80tFJpihr00QkqhegZoJL1jbcCNZLFcM4EKwbTG7nfveJKc0T+WimKfNjHEkecYrGSt3BvY2GOKzW3Lq7AFknXkFqUKA1rH4NwoRmMZOGCtS677mp8XNUhlPBZpVBplmKdIIj1rdUYsy0ny/WnZELq4QkSpR90pCF+nsix1jraRzYZIxmrFe9ufif189M1PBzLtPMMEmXH0WZICYh89tJyBWjRkwtQaq43ZXQMSqkxjZUsSV4qyevk85V3XPr3oNba94UdZThDM7hEjy4hibcQQvaQGECz/AKb07qvDjvzscyWnKKmVP4A+fzBwplj1k=</latexit>

ordering into shells

• Pole structure of single particle Green’s function (dynamic susceptibility) with bounded spectrum 

undriven, open system

GR(!,q) =
1

! � (✏q � i�q)
<latexit sha1_base64="Q5xemif0D5SZvExwK2q6hnJMch0="></latexit><latexit sha1_base64="Q5xemif0D5SZvExwK2q6hnJMch0="></latexit><latexit sha1_base64="Q5xemif0D5SZvExwK2q6hnJMch0="></latexit><latexit sha1_base64="Q5xemif0D5SZvExwK2q6hnJMch0="></latexit>

�q = �0 +Dq2 + ...
<latexit sha1_base64="pA4F8EYubie3M70Gtyd/2aTFrbw=">AAACHHicbZDLSsNAFIYnXmu9RV26GSyCIISkCroRirpwWcFeoIlhMp20Q2eSODMRSuiDuPFV3LhQxI0Lwbdx0gbU1gMDP99/DnPOHySMSmXbX8bc/MLi0nJppby6tr6xaW5tN2WcCkwaOGaxaAdIEkYj0lBUMdJOBEE8YKQVDC5yv3VPhKRxdKOGCfE46kU0pBgpjXzzyO0hzpHvcqT6QZjdjeAZLJgND+El/HFuqxpYluWbFduyxwVnhVOICiiq7psfbjfGKSeRwgxJ2XHsRHkZEopiRkZlN5UkQXiAeqSjZYQ4kV42Pm4E9zXpwjAW+kUKjunviQxxKYc80J35pnLay+F/XidV4amX0ShJFYnw5KMwZVDFME8KdqkgWLGhFggLqneFuI8EwkrnWdYhONMnz4pm1XJsy7k+rtTOizhKYBfsgQPggBNQA1egDhoAgwfwBF7Aq/FoPBtvxvukdc4oZnbAnzI+vwFa7J+U</latexit><latexit sha1_base64="pA4F8EYubie3M70Gtyd/2aTFrbw=">AAACHHicbZDLSsNAFIYnXmu9RV26GSyCIISkCroRirpwWcFeoIlhMp20Q2eSODMRSuiDuPFV3LhQxI0Lwbdx0gbU1gMDP99/DnPOHySMSmXbX8bc/MLi0nJppby6tr6xaW5tN2WcCkwaOGaxaAdIEkYj0lBUMdJOBEE8YKQVDC5yv3VPhKRxdKOGCfE46kU0pBgpjXzzyO0hzpHvcqT6QZjdjeAZLJgND+El/HFuqxpYluWbFduyxwVnhVOICiiq7psfbjfGKSeRwgxJ2XHsRHkZEopiRkZlN5UkQXiAeqSjZYQ4kV42Pm4E9zXpwjAW+kUKjunviQxxKYc80J35pnLay+F/XidV4amX0ShJFYnw5KMwZVDFME8KdqkgWLGhFggLqneFuI8EwkrnWdYhONMnz4pm1XJsy7k+rtTOizhKYBfsgQPggBNQA1egDhoAgwfwBF7Aq/FoPBtvxvukdc4oZnbAnzI+vwFa7J+U</latexit><latexit sha1_base64="pA4F8EYubie3M70Gtyd/2aTFrbw=">AAACHHicbZDLSsNAFIYnXmu9RV26GSyCIISkCroRirpwWcFeoIlhMp20Q2eSODMRSuiDuPFV3LhQxI0Lwbdx0gbU1gMDP99/DnPOHySMSmXbX8bc/MLi0nJppby6tr6xaW5tN2WcCkwaOGaxaAdIEkYj0lBUMdJOBEE8YKQVDC5yv3VPhKRxdKOGCfE46kU0pBgpjXzzyO0hzpHvcqT6QZjdjeAZLJgND+El/HFuqxpYluWbFduyxwVnhVOICiiq7psfbjfGKSeRwgxJ2XHsRHkZEopiRkZlN5UkQXiAeqSjZYQ4kV42Pm4E9zXpwjAW+kUKjunviQxxKYc80J35pnLay+F/XidV4amX0ShJFYnw5KMwZVDFME8KdqkgWLGhFggLqneFuI8EwkrnWdYhONMnz4pm1XJsy7k+rtTOizhKYBfsgQPggBNQA1egDhoAgwfwBF7Aq/FoPBtvxvukdc4oZnbAnzI+vwFa7J+U</latexit><latexit sha1_base64="pA4F8EYubie3M70Gtyd/2aTFrbw=">AAACHHicbZDLSsNAFIYnXmu9RV26GSyCIISkCroRirpwWcFeoIlhMp20Q2eSODMRSuiDuPFV3LhQxI0Lwbdx0gbU1gMDP99/DnPOHySMSmXbX8bc/MLi0nJppby6tr6xaW5tN2WcCkwaOGaxaAdIEkYj0lBUMdJOBEE8YKQVDC5yv3VPhKRxdKOGCfE46kU0pBgpjXzzyO0hzpHvcqT6QZjdjeAZLJgND+El/HFuqxpYluWbFduyxwVnhVOICiiq7psfbjfGKSeRwgxJ2XHsRHkZEopiRkZlN5UkQXiAeqSjZYQ4kV42Pm4E9zXpwjAW+kUKjunviQxxKYc80J35pnLay+F/XidV4amX0ShJFYnw5KMwZVDFME8KdqkgWLGhFggLqneFuI8EwkrnWdYhONMnz4pm1XJsy7k+rtTOizhKYBfsgQPggBNQA1egDhoAgwfwBF7Aq/FoPBtvxvukdc4oZnbAnzI+vwFa7J+U</latexit>

small momenta:

✏q = !0 +
1

2meff
q2 + ...

<latexit sha1_base64="9BSlFv4DgG6EkkwNHaEjf6ROWzM="></latexit><latexit sha1_base64="9BSlFv4DgG6EkkwNHaEjf6ROWzM="></latexit><latexit sha1_base64="9BSlFv4DgG6EkkwNHaEjf6ROWzM="></latexit><latexit sha1_base64="9BSlFv4DgG6EkkwNHaEjf6ROWzM="></latexit>



Basic Physical Picture

➡ Periodic drive leads to massive degeneracy of near critical poles 
➡ Need to treat on equal footing, but RG possible within each strip

• First guess: fast driving scale      => no effect on long wavelength critical properties⌦
<latexit sha1_base64="JmejW8hsnP7uLHUNbGLUX9zNfeI=">AAAB7nicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLEzgrlAsoTZydlkyOzsMjMrhCXgK9hYKGLrm9jb+TZOLoUm/jDw8f/nMOecMBVcG8/7dpaWV1bX1gsb7ubW9s5ucW+/rpNMMayxRCSqGVKNgkusGW4ENlOFNA4FNsLB9ThvPKDSPJH3ZphiENOe5BFn1Fir0b6NsUdJp1jyyt5EZBH8GZQuP92LRwCodopf7W7CshilYYJq3fK91AQ5VYYzgSO3nWlMKRvQHrYsShqjDvLJuCNybJ0uiRJlnzRk4v7uyGms9TAObWVMTV/PZ2Pzv6yVmeg8yLlMM4OSTT+KMkFMQsa7ky5XyIwYWqBMcTsrYX2qKDP2Qq49gj+/8iLUT8u+V/bvvFLlCqYqwCEcwQn4cAYVuIEq1IDBAJ7gBV6d1Hl23pz3aemSM+s5gD9yPn4AJOuQ7g==</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="yPaiIF2NZ2AjR+I7XTU56pLXhb0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp2NlkEbOyOYD0iOsLeZS5bs7h27e0I48iNsLBSx9ffY+W/cJFdo4oOBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzvz2E2rDE/VoJymGkg4Vjzmj1knt3r3EISX9StWv+XOQVRIUpAoFGv3KV2+QsEyiskxQY7qBn9owp9pyJnBa7mUGU8rGdIhdRxWVaMJ8fu6UnDtlQOJEu1KWzNXfEzmVxkxk5DoltSOz7M3E/7xuZuPrMOcqzSwqtlgUZ4LYhMx+JwOukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi148Kv1myKOEpzCGVxAAFdQhztoQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDtaSPIQ==</latexit>

• But: energy not conserved, defined only                 : ‘high’ and ‘low’ energies not well definedmod(⌦)
<latexit sha1_base64="Jg6lagDGSdsnsIKsRkJxmpjB+60=">AAAB/XicbVDLSgNBEOz1GeMrPm5eBkVQhLDrRY+iF29GMA/IhjA76cTBmd1lpleMS/BXvHhQxKv/4c2/cZJ40GhBQ1HVTXdXlCppyfc/vanpmdm5+cJCcXFpeWW1tLZes0lmBFZFohLTiLhFJWOskiSFjdQg15HCenRzNvTrt2isTOIr6qfY0rwXy64UnJzULm2GhHeU66QzYHvhhcYe32ft0o5f9kdgf0nwTXZOtsODRwCotEsfYScRmcaYhOLWNgM/pVbODUmhcFAMM4spFze8h01HY67RtvLR9QO265QO6ybGVUxspP6cyLm2tq8j16k5XdtJbyj+5zUz6h63chmnGWEsxou6mWKUsGEUrCMNClJ9R7gw0t3KxDU3XJALrOhCCCZf/ktqh+XALweXLo1TGKMAW7ANexDAEZzAOVSgCgLu4RGe4cV78J68V+9t3Drlfc9swC9471+nbZYn</latexit><latexit sha1_base64="If7vNKqWgZlD4ywffucENY4JkQc=">AAAB/XicbVDJSgNBEO1xN27jcvPSJAiKEGa86DHoxZsKZoFMCD2dStKke2borhHjEPwJP8CLB0W8+h/e8jd2loMaHxQ83quiql6YSGHQ84bO3PzC4tLyympubX1jc8vd3qmYONUcyjyWsa6FzIAUEZRRoIRaooGpUEI17F2M/OodaCPi6Bb7CTQU60SiLThDKzXdvQDhHjMVtwb0MLhS0GFHtOkWvKI3Bp0l/pQUSvng+GlY6l833a+gFfNUQYRcMmPqvpdgI2MaBZcwyAWpgYTxHutA3dKIKTCNbHz9gB5YpUXbsbYVIR2rPycypozpq9B2KoZd89cbif959RTbZ41MREmKEPHJonYqKcZ0FAVtCQ0cZd8SxrWwt1LeZZpxtIHlbAj+35dnSeWk6HtF/8amcU4mWCH7JE8OiU9OSYlckmtSJpw8kGfySt6cR+fFeXc+Jq1zznRml/yC8/kNsNeXrQ==</latexit><latexit sha1_base64="If7vNKqWgZlD4ywffucENY4JkQc=">AAAB/XicbVDJSgNBEO1xN27jcvPSJAiKEGa86DHoxZsKZoFMCD2dStKke2borhHjEPwJP8CLB0W8+h/e8jd2loMaHxQ83quiql6YSGHQ84bO3PzC4tLyympubX1jc8vd3qmYONUcyjyWsa6FzIAUEZRRoIRaooGpUEI17F2M/OodaCPi6Bb7CTQU60SiLThDKzXdvQDhHjMVtwb0MLhS0GFHtOkWvKI3Bp0l/pQUSvng+GlY6l833a+gFfNUQYRcMmPqvpdgI2MaBZcwyAWpgYTxHutA3dKIKTCNbHz9gB5YpUXbsbYVIR2rPycypozpq9B2KoZd89cbif959RTbZ41MREmKEPHJonYqKcZ0FAVtCQ0cZd8SxrWwt1LeZZpxtIHlbAj+35dnSeWk6HtF/8amcU4mWCH7JE8OiU9OSYlckmtSJpw8kGfySt6cR+fFeXc+Jq1zznRml/yC8/kNsNeXrQ==</latexit><latexit sha1_base64="0/UxvHUfFTwwGFhpUh9BRlmvcmk=">AAAB/XicbVDJSgNBEO1xjXGLy81LYxDiJcx40WPQizcjmAWSIfT0VJIm3TNDd40Yh+CvePGgiFf/w5t/Y2c5aOKDgsd7VVTVCxIpDLrut7O0vLK6tp7byG9ube/sFvb26yZONYcaj2WsmwEzIEUENRQooZloYCqQ0AgGV2O/cQ/aiDi6w2ECvmK9SHQFZ2ilTuGwjfCAmYrDES21bxT02CntFIpu2Z2ALhJvRopkhmqn8NUOY54qiJBLZkzLcxP0M6ZRcAmjfDs1kDA+YD1oWRoxBcbPJteP6IlVQtqNta0I6UT9PZExZcxQBbZTMeybeW8s/ue1Uuxe+JmIkhQh4tNF3VRSjOk4ChoKDRzl0BLGtbC3Ut5nmnG0geVtCN78y4ukflb23LJ36xYrl7M4cuSIHJMS8cg5qZBrUiU1wskjeSav5M15cl6cd+dj2rrkzGYOyB84nz+U7pSe</latexit>

(can exchange energy quanta              with drive)  n · ~⌦
<latexit sha1_base64="rxarY3QDy8ZBchof5TJS5HdWInA=">AAAB/nicbVDLSsNAFL3xWeMrKq7cDBbBVUnc6EYsunFnBfuAJpTJZNIOnUzCzEQoodBfceNCEbf+gXt3/o3Tx0JbD1w4nHMv994TZpwp7brf1tLyyuraemnD3tza3tl19vYbKs0loXWS8lS2QqwoZ4LWNdOctjJJcRJy2gz7N2O/+UilYql40IOMBgnuChYzgrWROs6hQD6JUo38Xogl8u8S2sWo45TdijsBWiTejJSvPu3LEQDUOs6XH6UkT6jQhGOl2p6b6aDAUjPC6dD2c0UzTPq4S9uGCpxQFRST84foxCgRilNpSmg0UX9PFDhRapCEpjPBuqfmvbH4n9fOdXwRFExkuaaCTBfFOUc6ReMsUMQkJZoPDMFEMnMrIj0sMdEmMduE4M2/vEgaZxXPrXj3brl6DVOU4AiO4RQ8OIcq3EIN6kCggCd4gVdrZD1bb9b7tHXJms0cwB9YHz8rq5Z4</latexit><latexit sha1_base64="jkeiV/tqVeCtR28Av6+o1y5oXd8=">AAAB/nicbVDLSsNAFJ3UV42vqLhyM1gEVyVxoxux6MadFewDmlAmk2k7dB5hZiKUUPBXRHChiFv/wL0b8W+cPhbaeuDC4Zx7ufeeOGVUG9//dgoLi0vLK8VVd219Y3PL296pa5kpTGpYMqmaMdKEUUFqhhpGmqkiiMeMNOL+5chv3BGlqRS3ZpCSiKOuoB2KkbFS29sTMMSJNDDsxUjB8JqTLoJtr+SX/THgPAmmpHT+4Z6lj19ute19honEGSfCYIa0bgV+aqIcKUMxI0M3zDRJEe6jLmlZKhAnOsrH5w/hoVUS2JHKljBwrP6eyBHXesBj28mR6elZbyT+57Uy0zmNcirSzBCBJ4s6GYNGwlEWMKGKYMMGliCsqL0V4h5SCBubmGtDCGZfnif143Lgl4Mbv1S5ABMUwT44AEcgACegAq5AFdQABjl4AM/gxbl3npxX523SWnCmM7vgD5z3Hx06l+w=</latexit><latexit sha1_base64="jkeiV/tqVeCtR28Av6+o1y5oXd8=">AAAB/nicbVDLSsNAFJ3UV42vqLhyM1gEVyVxoxux6MadFewDmlAmk2k7dB5hZiKUUPBXRHChiFv/wL0b8W+cPhbaeuDC4Zx7ufeeOGVUG9//dgoLi0vLK8VVd219Y3PL296pa5kpTGpYMqmaMdKEUUFqhhpGmqkiiMeMNOL+5chv3BGlqRS3ZpCSiKOuoB2KkbFS29sTMMSJNDDsxUjB8JqTLoJtr+SX/THgPAmmpHT+4Z6lj19ute19honEGSfCYIa0bgV+aqIcKUMxI0M3zDRJEe6jLmlZKhAnOsrH5w/hoVUS2JHKljBwrP6eyBHXesBj28mR6elZbyT+57Uy0zmNcirSzBCBJ4s6GYNGwlEWMKGKYMMGliCsqL0V4h5SCBubmGtDCGZfnif143Lgl4Mbv1S5ABMUwT44AEcgACegAq5AFdQABjl4AM/gxbl3npxX523SWnCmM7vgD5z3Hx06l+w=</latexit><latexit sha1_base64="CG/L5E8lc+KLZIghYAIymeVrY5A=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJXEix6LXrxZwdZCE8pks2mX7m7C7kYooeBf8eJBEa/+Dm/+G7dtDtr6YODx3gwz86KMM20879uprKyurW9UN2tb2zu7e+7+QUenuSK0TVKeqm4EmnImadsww2k3UxRExOlDNLqe+g+PVGmWynszzmgoYCBZwggYK/XdI4kDEqcGB8MIFA5uBR0A7rt1r+HNgJeJX5I6KtHqu19BnJJcUGkIB617vpeZsABlGOF0UgtyTTMgIxjQnqUSBNVhMTt/gk+tEuMkVbakwTP190QBQuuxiGynADPUi95U/M/r5Sa5DAsms9xQSeaLkpxjk+JpFjhmihLDx5YAUczeiskQFBBjE6vZEPzFl5dJ57zhew3/zqs3r8o4qugYnaAz5KML1EQ3qIXaiKACPaNX9OY8OS/Ou/Mxb6045cwh+gPn8we8ZJSr</latexit>

• Pole structure of single particle retarded Green’s function with bounded energy / decay rate spectrum 

!
<latexit sha1_base64="rtYeAT7467UkVTBQjqiDoC06Deo=">AAAB7nicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBZAmzk9lkyFyWmVkhLAFfwcZCEVvfxN7Ot3FyKTTxh4GP/z+HOefEKWfGBsG3V1hZXVvfKG76W9s7u3ul/YOGUZkmtE4UV7oVY0M5k7RumeW0lWqKRcxpMx7eTPLmA9WGKXlvRymNBO5LljCCrbOaHSVoH6NuqRxUgqnQMoRzKF99+pePAFDrlr46PUUyQaUlHBvTDoPURjnWlhFOx34nMzTFZIj7tO1QYkFNlE/HHaMT5/RQorR70qKp+7sjx8KYkYhdpcB2YBaziflf1s5schHlTKaZpZLMPkoyjqxCk91Rj2lKLB85wEQzNysiA6wxse5CvjtCuLjyMjTOKmFQCe+CcvUaZirCERzDKYRwDlW4hRrUgcAQnuAFXr3Ue/bevPdZacGb9xzCH3kfP1YLkQ4=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="/ZWe4OkR3uEJgsbPFLAjju76eSU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5AcYW8zlyzZ3Tt294Rw5EfYWChi6++x89+4Sa7QxAcDj/dmmJkXpYIb6/vfXmljc2t7p7xb2ds/ODyqHp+0TZJphi2WiER3I2pQcIUty63AbqqRykhgJ5rczf3OE2rDE/VopymGko4Ujzmj1kmdfiJxRMmgWvPr/gJknQQFqUGB5qD61R8mLJOoLBPUmF7gpzbMqbacCZxV+pnBlLIJHWHPUUUlmjBfnDsjF04ZkjjRrpQlC/X3RE6lMVMZuU5J7disenPxP6+X2fgmzLlKM4uKLRfFmSA2IfPfyZBrZFZMHaFMc3crYWOqKbMuoYoLIVh9eZ20r+qBXw8e/FrjtoijDGdwDpcQwDU04B6a0AIGE3iGV3jzUu/Fe/c+lq0lr5g5hT/wPn8A5sSPQQ==</latexit>

periodically driven, open system: Floquet theorem (linear PDEs)

J
<latexit sha1_base64="wLxvveqLoBZWl9mm6jK0lxSafvE=">AAAB6HicbZC7SwNBEMbnfMbzFbW0WQyCVbiz0UYM2ohVAuYByRH2NnPJmr29Y3dPCCFgb2OhiK3/jL2d/42bR6GJHyz8+L4ZdmbCVHBtPO/bWVpeWV1bz224m1vbO7v5vf2aTjLFsMoSkahGSDUKLrFquBHYSBXSOBRYD/vX47z+gErzRN6ZQYpBTLuSR5xRY63KbTtf8IreRGQR/BkULj/di0cAKLfzX61OwrIYpWGCat30vdQEQ6oMZwJHbivTmFLWp11sWpQ0Rh0MJ4OOyLF1OiRKlH3SkIn7u2NIY60HcWgrY2p6ej4bm/9lzcxE58GQyzQzKNn0oygTxCRkvDXpcIXMiIEFyhS3sxLWo4oyY2/j2iP48ysvQu206HtFv+IVSlcwVQ4O4QhOwIczKMENlKEKDBCe4AVenXvn2Xlz3qelS86s5wD+yPn4AQ6Ijpc=</latexit><latexit sha1_base64="Mm4oe/6THoVh9Di/83XU7Ifr3UA=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdG23EoI1YJWAukCxhdnI2GTM7u8zMCmHJE9hYKGKrD2NvI76Nk0uhiT8MfPz/Ocw5J0g4U9p1v63c0vLK6lp+3d7Y3NreKezu1VWcSoo1GvNYNgOikDOBNc00x2YikUQBx0YwuBrnjXuUisXiVg8T9CPSEyxklGhjVW86haJbcidyFsGbQfHiwz5P3r/sSqfw2e7GNI1QaMqJUi3PTbSfEakZ5Tiy26nChNAB6WHLoCARKj+bDDpyjozTdcJYmie0M3F/d2QkUmoYBaYyIrqv5rOx+V/WSnV45mdMJKlGQacfhSl3dOyMt3a6TCLVfGiAUMnMrA7tE0moNrexzRG8+ZUXoX5S8tySV3WL5UuYKg8HcAjH4MEplOEaKlADCggP8ATP1p31aL1Yr9PSnDXr2Yc/st5+AAAXkAs=</latexit><latexit sha1_base64="Mm4oe/6THoVh9Di/83XU7Ifr3UA=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdG23EoI1YJWAukCxhdnI2GTM7u8zMCmHJE9hYKGKrD2NvI76Nk0uhiT8MfPz/Ocw5J0g4U9p1v63c0vLK6lp+3d7Y3NreKezu1VWcSoo1GvNYNgOikDOBNc00x2YikUQBx0YwuBrnjXuUisXiVg8T9CPSEyxklGhjVW86haJbcidyFsGbQfHiwz5P3r/sSqfw2e7GNI1QaMqJUi3PTbSfEakZ5Tiy26nChNAB6WHLoCARKj+bDDpyjozTdcJYmie0M3F/d2QkUmoYBaYyIrqv5rOx+V/WSnV45mdMJKlGQacfhSl3dOyMt3a6TCLVfGiAUMnMrA7tE0moNrexzRG8+ZUXoX5S8tySV3WL5UuYKg8HcAjH4MEplOEaKlADCggP8ATP1p31aL1Yr9PSnDXr2Yc/st5+AAAXkAs=</latexit><latexit sha1_base64="gw8Pa1ixMp2vvNZp4PrpWM+AVAM=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTBm0EasEzAckR9jbzCVr9vaO3T0hHPkFNhaK2PqT7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZKzftBueJW3QXIOvFyUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzIaaT2NAtsZUTPWq95c/M/rpSas+RmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te063Ub/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDn0GMyg==</latexit>

W
<latexit sha1_base64="SgWXombg1msUYlBJWSd7nhjmw3I=">AAAB6HicbZC7SwNBEMbn4ivGV9TSZjEIVuHORhsxaGOZgHlAcoS9zVyyZm/v2N0TwhGwt7FQxNZ/xt7O/8bNo9DEDxZ+fN8MOzNBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsObSd58QKV5LO/MKEE/on3JQ86osVat2S2W3LI7FVkGbw6lq8/C5SMAVLvFr04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LUoaofaz6aBjcmKdHgljZZ80ZOr+7shopPUoCmxlRM1AL2YT87+snZrwws+4TFKDks0+ClNBTEwmW5MeV8iMGFmgTHE7K2EDqigz9jYFewRvceVlaJyVPbfs1dxS5RpmysMRHMMpeHAOFbiFKtSBAcITvMCrc+88O2/O+6w058x7DuGPnI8fIjyOpA==</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="9SEGhucspoU8Qdg45nZgK4r6jcA=">AAAB6HicbVBNT8JAEJ3iF+IX6tHLRmLiibRe9Ej04hESCyTQkO0yhZXtttndmpCGX+DFg8Z49Sd589+4QA8KvmSSl/dmMjMvTAXXxnW/ndLG5tb2Tnm3srd/cHhUPT5p6yRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zczf3OEyrNE/lgpikGMR1JHnFGjZVanUG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r2WW2vcFnGU4QzO4RI8uIYG3EMTfGCA8Ayv8OY8Oi/Ou/OxbC05xcwp/IHz+QOy9YzX</latexit> ⌦

<latexit sha1_base64="JmejW8hsnP7uLHUNbGLUX9zNfeI=">AAAB7nicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLEzgrlAsoTZydlkyOzsMjMrhCXgK9hYKGLrm9jb+TZOLoUm/jDw8f/nMOecMBVcG8/7dpaWV1bX1gsb7ubW9s5ucW+/rpNMMayxRCSqGVKNgkusGW4ENlOFNA4FNsLB9ThvPKDSPJH3ZphiENOe5BFn1Fir0b6NsUdJp1jyyt5EZBH8GZQuP92LRwCodopf7W7CshilYYJq3fK91AQ5VYYzgSO3nWlMKRvQHrYsShqjDvLJuCNybJ0uiRJlnzRk4v7uyGms9TAObWVMTV/PZ2Pzv6yVmeg8yLlMM4OSTT+KMkFMQsa7ky5XyIwYWqBMcTsrYX2qKDP2Qq49gj+/8iLUT8u+V/bvvFLlCqYqwCEcwQn4cAYVuIEq1IDBAJ7gBV6d1Hl23pz3aemSM+s5gD9yPn4AJOuQ7g==</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="yPaiIF2NZ2AjR+I7XTU56pLXhb0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp2NlkEbOyOYD0iOsLeZS5bs7h27e0I48iNsLBSx9ffY+W/cJFdo4oOBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzvz2E2rDE/VoJymGkg4Vjzmj1knt3r3EISX9StWv+XOQVRIUpAoFGv3KV2+QsEyiskxQY7qBn9owp9pyJnBa7mUGU8rGdIhdRxWVaMJ8fu6UnDtlQOJEu1KWzNXfEzmVxkxk5DoltSOz7M3E/7xuZuPrMOcqzSwqtlgUZ4LYhMx+JwOukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi148Kv1myKOEpzCGVxAAFdQhztoQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDtaSPIQ==</latexit>

⌦ > J,W
<latexit sha1_base64="pdQXOkdf/pR9tPvEVUMu2Y+KcAE=">AAAB9HicbVC7SgNBFL0bXzG+opZaDAbBQsKujVYStBEbEzAPSJYwO5lNhszMrjOzgbDkO2wsFLG19jvs7PwUJ49CEw9cOJxzL/feE8ScaeO6X05maXlldS27ntvY3Nreye/u1XSUKEKrJOKRagRYU84krRpmOG3EimIRcFoP+tdjvz6gSrNI3pthTH2Bu5KFjGBjJb91J2gXo0t0e4rq7XzBLboToEXizUihdPhR+QaAcjv/2epEJBFUGsKx1k3PjY2fYmUY4XSUayWaxpj0cZc2LZVYUO2nk6NH6NgqHRRGypY0aKL+nkix0HooAtspsOnpeW8s/uc1ExNe+CmTcWKoJNNFYcKRidA4AdRhihLDh5Zgopi9FZEeVpgYm1POhuDNv7xIamdFzy16FZvGFUyRhQM4ghPw4BxKcANlqAKBB3iEZ3hxBs6T8+q8TVszzmxmH/7Aef8Bqp+S7Q==</latexit><latexit sha1_base64="EvDSSj7hhU4sYjipyy+i9oZdIO4=">AAAB9HicbVC7SgNBFL0bXzG+opaKDAbBQsKujVYStBEbEzAPSJYwO5lNhszMrjOzgRBS+g02ForYWuc77PwGf8LJo9DogQuHc+7l3nuCmDNtXPfTSS0sLi2vpFcza+sbm1vZ7Z2KjhJFaJlEPFK1AGvKmaRlwwyntVhRLAJOq0H3auxXe1RpFsk704+pL3BbspARbKzkN24FbWN0gW5OULWZzbl5dwL0l3gzkivsj0pfDwejYjP70WhFJBFUGsKx1nXPjY0/wMowwukw00g0jTHp4jatWyqxoNofTI4eoiOrtFAYKVvSoIn6c2KAhdZ9EdhOgU1Hz3tj8T+vnpjw3B8wGSeGSjJdFCYcmQiNE0AtpigxvG8JJorZWxHpYIWJsTllbAje/Mt/SeU077l5r2TTuIQp0rAHh3AMHpxBAa6hCGUgcA+P8AwvTs95cl6dt2lrypnN7MIvOO/fiOSUUw==</latexit><latexit sha1_base64="EvDSSj7hhU4sYjipyy+i9oZdIO4=">AAAB9HicbVC7SgNBFL0bXzG+opaKDAbBQsKujVYStBEbEzAPSJYwO5lNhszMrjOzgRBS+g02ForYWuc77PwGf8LJo9DogQuHc+7l3nuCmDNtXPfTSS0sLi2vpFcza+sbm1vZ7Z2KjhJFaJlEPFK1AGvKmaRlwwyntVhRLAJOq0H3auxXe1RpFsk704+pL3BbspARbKzkN24FbWN0gW5OULWZzbl5dwL0l3gzkivsj0pfDwejYjP70WhFJBFUGsKx1nXPjY0/wMowwukw00g0jTHp4jatWyqxoNofTI4eoiOrtFAYKVvSoIn6c2KAhdZ9EdhOgU1Hz3tj8T+vnpjw3B8wGSeGSjJdFCYcmQiNE0AtpigxvG8JJorZWxHpYIWJsTllbAje/Mt/SeU077l5r2TTuIQp0rAHh3AMHpxBAa6hCGUgcA+P8AwvTs95cl6dt2lrypnN7MIvOO/fiOSUUw==</latexit><latexit sha1_base64="MTmCR6otDEPX+cgCbSHb4IYKMfY=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgQcKuFz1J0It4MYJ5QLKE2UlvMmR2dp2ZDYQl3+HFgyJe/Rhv/o2Tx0ETCxqKqm66u4JEcG1c99vJrayurW/kNwtb2zu7e8X9g7qOU8WwxmIRq2ZANQousWa4EdhMFNIoENgIBjcTvzFEpXksH80oQT+iPclDzqixkt++j7BHyRW5OyONTrHklt0pyDLx5qQEc1Q7xa92N2ZphNIwQbVueW5i/Iwqw5nAcaGdakwoG9AetiyVNELtZ9Ojx+TEKl0SxsqWNGSq/p7IaKT1KApsZ0RNXy96E/E/r5Wa8NLPuExSg5LNFoWpICYmkwRIlytkRowsoUxxeythfaooMzangg3BW3x5mdTPy55b9h7cUuV6HkcejuAYTsGDC6jALVShBgye4Ble4c0ZOi/Ou/Mxa80585lD+APn8weapZCo</latexit>

rapid drive: approach to 
criticality 

⇤
<latexit sha1_base64="xS3D4OGEhvYdKFrIddtHiGhTX08=">AAAB7nicbVC7SgNBFL3rM8ZX1NJmMAhWYddGGzFoY2ERwTwgWcLs7N1kyOzsMjMrhCXgL9hYKGLrn9jb+TdOHoUmHrhwOOdc7iNIBdfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QSaYY1lkiEtUKqEbBJdYNNwJbqUIaBwKbweB67DcfUGmeyHszTNGPaU/yiDNqrNTs3NpoSLulsltxJyCLxJuR8uVn8eIRAGrd0lcnTFgWozRMUK3bnpsaP6fKcCZwVOxkGlPKBrSHbUsljVH7+WTdETm2SkiiRNmShkzU3x05jbUexoFNxtT09bw3Fv/z2pmJzv2cyzQzKNl0UJQJYhIyvp2EXCEzYmgJZYrbXQnrU0WZsR8q2id48ycvksZpxXMr3p1brl7BFAU4hCM4AQ/OoAo3UIM6MBjAE7zAq5M6z86b8z6NLjmzngP4A+fjB3mdkSY=</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="ZSIvbYlrEkRBk8YNfYaJb0c9RKo=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrs2pgzaWFhEMA9IlnB3djYZMju7zMwKYclH2FgoYuv32Pk3TpItNPHAwOGcc5l7T5AKro3rfjuljc2t7Z3ybmVv/+DwqHp80tFJpihr00QkqhegZoJL1jbcCNZLFcM4EKwbTG7nfveJKc0T+WimKfNjHEkecYrGSt3BvY2GOKzW3Lq7AFknXkFqUKA1rH4NwoRmMZOGCtS677mp8XNUhlPBZpVBplmKdIIj1rdUYsy0ny/WnZELq4QkSpR90pCF+nsix1jraRzYZIxmrFe9ufif189M1PBzLtPMMEmXH0WZICYh89tJyBWjRkwtQaq43ZXQMSqkxjZUsSV4qyevk85V3XPr3oNba94UdZThDM7hEjy4hibcQQvaQGECz/AKb07qvDjvzscyWnKKmVP4A+fzBwplj1k=</latexit>

➡ Effect on criticality not obvious



Setup of the problem: Mesoscopic action
Periodically driven 

Hamiltonian coupled to 
bath

time dependent 
couplings

• key requirements: 

• drive respects U(1) phase rotation symmetry

• drive cannot be factored out of generator of dynamics (accidental 
equilibrium symmetry)

• microscopically: periodically driven Hamiltonian on a lattice 
(e.g. hopping, interaction), coupled to bath

• all couplings complex and periodically time dependent (simplicity: just                  ) µ(t), g(t)
<latexit sha1_base64="WpjHH2xQFePoReIhnHeznRuJdbk=">AAAB83icbVDLSgMxFL1TX7W+qi7dhBahopQZN7osunFZwT6gM5RMmmlDk8yQh1BKf8ONC4u49Wfc+Temj4W2HriXwzn3kpsTZ5xp4/vfXm5jc2t7J79b2Ns/ODwqHp80dWoVoQ2S8lS1Y6wpZ5I2DDOctjNFsYg5bcXD+5nfeqZKs1Q+mVFGI4H7kiWMYOOkMBS2Yi6uUN/1brHsV/050DoJlqRcK4WXUwCod4tfYS8lVlBpCMdadwI/M9EYK8MIp5NCaDXNMBniPu04KrGgOhrPb56gc6f0UJIqV9Kgufp7Y4yF1iMRu0mBzUCvejPxP69jTXIbjZnMrKGSLB5KLEcmRbMAUI8pSgwfOYKJYu5WRAZYYWJcTAUXQrD65XXSvK4GfjV4dGncwQJ5OIMSVCCAG6jBA9ShAQQyeIE3mHrWe/XevY/FaM5b7pzCH3ifPzOxkfI=</latexit><latexit sha1_base64="zYPVH6EBMsoMRevrvY/HtmJS6qI=">AAAB83icbVDLSgMxFL1TX7W+qi7dhBahopQZN7osunFZwT6gM5RMmmlDk8yQZIRh6F+IGxeKuPVn3PVvTB8LrR64l8M595KbEyacaeO6U6ewtr6xuVXcLu3s7u0flA+P2jpOFaEtEvNYdUOsKWeStgwznHYTRbEIOe2E49uZ33mkSrNYPpgsoYHAQ8kiRrCxku+LtGbOLtDQ9n656tbdOdBf4i1JtVHxz5+mjazZL3/5g5ikgkpDONa657mJCXKsDCOcTkp+qmmCyRgPac9SiQXVQT6/eYJOrTJAUaxsSYPm6s+NHAutMxHaSYHNSK96M/E/r5ea6DrImUxSQyVZPBSlHJkYzQJAA6YoMTyzBBPF7K2IjLDCxNiYSjYEb/XLf0n7su65de/epnEDCxThBCpQAw+uoAF30IQWEEjgGV7hzUmdF+fd+ViMFpzlzjH8gvP5DT0bk3g=</latexit><latexit sha1_base64="zYPVH6EBMsoMRevrvY/HtmJS6qI=">AAAB83icbVDLSgMxFL1TX7W+qi7dhBahopQZN7osunFZwT6gM5RMmmlDk8yQZIRh6F+IGxeKuPVn3PVvTB8LrR64l8M595KbEyacaeO6U6ewtr6xuVXcLu3s7u0flA+P2jpOFaEtEvNYdUOsKWeStgwznHYTRbEIOe2E49uZ33mkSrNYPpgsoYHAQ8kiRrCxku+LtGbOLtDQ9n656tbdOdBf4i1JtVHxz5+mjazZL3/5g5ikgkpDONa657mJCXKsDCOcTkp+qmmCyRgPac9SiQXVQT6/eYJOrTJAUaxsSYPm6s+NHAutMxHaSYHNSK96M/E/r5ea6DrImUxSQyVZPBSlHJkYzQJAA6YoMTyzBBPF7K2IjLDCxNiYSjYEb/XLf0n7su65de/epnEDCxThBCpQAw+uoAF30IQWEEjgGV7hzUmdF+fd+ViMFpzlzjH8gvP5DT0bk3g=</latexit><latexit sha1_base64="JqgsccJdBE8gAiX/IMMbuUjL3Ow=">AAAB83icbVDLSgMxFM34rPVVdekmWIQKUmbc6LLoxmUF+4DOUDJppg1NMkNyI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnzgQ34Pvf3tr6xubWdmmnvLu3f3BYOTpum9Rqylo0FanuxsQwwRVrAQfBuplmRMaCdeLx3czvPDFteKoeYZKxSJKh4gmnBJwUhtLW4OISD13vV6p+3Z8Dr5KgIFVUoNmvfIWDlFrJFFBBjOkFfgZRTjRwKti0HFrDMkLHZMh6jioimYny+c1TfO6UAU5S7UoBnqu/N3IijZnI2E1KAiOz7M3E/7yeheQmyrnKLDBFFw8lVmBI8SwAPOCaURATRwjV3N2K6YhoQsHFVHYhBMtfXiXtq3rg14MHv9q4LeIooVN0hmooQNeoge5RE7UQRRl6Rq/ozbPei/fufSxG17xi5wT9gff5AyEykGk=</latexit>

noise level

• mesoscopic action for finite temperature bath

generator of dynamics

S =

Z

t,x

�
�⇤
q

⇥
i@t � (�Kr2 + µ+ g

2 |�c|2)
⇤
�⇤
c + c.c.+ 2i�|�q|2

 

<latexit sha1_base64="s9vWBfkZK/UFG2snIM8QZLHYKdc="></latexit><latexit sha1_base64="aUjjvXrPnlacQunUVxEosOuyiaM="></latexit><latexit sha1_base64="aUjjvXrPnlacQunUVxEosOuyiaM="></latexit><latexit sha1_base64="sTrT+P9N8puXSEKJHljDuAm9s4U="></latexit>

• synchronization to Floquet stationary state

µ(t) =
X

n

e�in⌦tµn, g(t) =
X

n

e�in⌦tgn
<latexit sha1_base64="pseubekZi/dNXPO57hbnuTmLpuA="></latexit><latexit sha1_base64="olbAPI0PPR258ePEt0Z8wGXZH64="></latexit><latexit sha1_base64="olbAPI0PPR258ePEt0Z8wGXZH64="></latexit><latexit sha1_base64="8dfOLsEThzZT5QHdctleVZh7Q9o="></latexit>

{µn, gn, ...}
<latexit sha1_base64="d5Tcrouf2CmuVHYZ+g7riuk8DTM=">AAACAXicbVDLSsNAFL3xWeur6kZwM7QIghISN7osunFZwT6gKWEynbRDJ5MwMxFKiBt/xIUbF4q49S/c+TdOmy609cDlHs65l5l7goQzpR3n21paXlldWy9tlDe3tnd2K3v7LRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0Ho+uJ376nUrFY3OlxQnsRHggWMoK1kfzKoZd5UepnIj9Dg6LZto283K/UHNuZAi0Sd0Zq9ap3+gQADb/y5fVjkkZUaMKxUl3XSXQvw1Izwmle9lJFE0xGeEC7hgocUdXLphfk6NgofRTG0pTQaKr+3shwpNQ4CsxkhPVQzXsT8T+vm+rwspcxkaSaClI8FKYc6RhN4kB9JinRfGwIJpKZvyIyxBITbUIrmxDc+ZMXSevcdh3bvTVpXEGBEhxBFU7AhQuoww00oAkEHuAZXuHNerRerHfroxhdsmY7B/AH1ucPxqyXQQ==</latexit><latexit sha1_base64="d9H/KIZHOlwaWpxZogxnDieIG7Y=">AAACAXicbVDLSsNAFJ3UV62vqBvBzdAiCEpI3Oiy6MZlBfuAJoTJdNIOnUzCzEQIIW78BT/BjQtF3PoX7vo3TpsutPXA5R7OuZeZe4KEUalse2JUVlbX1jeqm7Wt7Z3dPXP/oCPjVGDSxjGLRS9AkjDKSVtRxUgvEQRFASPdYHwz9bsPREga83uVJcSL0JDTkGKktOSbR27uRqmf8+IcDstmWRZ0C99s2JY9A1wmzpw0mnX37HnSzFq++e0OYpxGhCvMkJR9x06UlyOhKGakqLmpJAnCYzQkfU05ioj08tkFBTzRygCGsdDFFZypvzdyFEmZRYGejJAayUVvKv7n9VMVXnk55UmqCMflQ2HKoIrhNA44oIJgxTJNEBZU/xXiERIIKx1aTYfgLJ68TDoXlmNbzp1O4xqUqIJjUAenwAGXoAluQQu0AQaP4AW8gXfjyXg1PozPcrRizHcOwR8YXz/QFpjH</latexit><latexit sha1_base64="d9H/KIZHOlwaWpxZogxnDieIG7Y=">AAACAXicbVDLSsNAFJ3UV62vqBvBzdAiCEpI3Oiy6MZlBfuAJoTJdNIOnUzCzEQIIW78BT/BjQtF3PoX7vo3TpsutPXA5R7OuZeZe4KEUalse2JUVlbX1jeqm7Wt7Z3dPXP/oCPjVGDSxjGLRS9AkjDKSVtRxUgvEQRFASPdYHwz9bsPREga83uVJcSL0JDTkGKktOSbR27uRqmf8+IcDstmWRZ0C99s2JY9A1wmzpw0mnX37HnSzFq++e0OYpxGhCvMkJR9x06UlyOhKGakqLmpJAnCYzQkfU05ioj08tkFBTzRygCGsdDFFZypvzdyFEmZRYGejJAayUVvKv7n9VMVXnk55UmqCMflQ2HKoIrhNA44oIJgxTJNEBZU/xXiERIIKx1aTYfgLJ68TDoXlmNbzp1O4xqUqIJjUAenwAGXoAluQQu0AQaP4AW8gXfjyXg1PozPcrRizHcOwR8YXz/QFpjH</latexit><latexit sha1_base64="ji3yy9jbZ5XgvPbMAIf9ZQfAwOM=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiuJCQuNFl0Y3LCvYBTQiT6aQdOpmEmYlQQt34K25cKOLWv3Dn3zhts9DWA5d7OOdeZu6JMs6Udt1vq7Kyura+Ud2sbW3v7O7Z+wdtleaS0BZJeSq7EVaUM0FbmmlOu5mkOIk47USjm6nfeaBSsVTc63FGgwQPBIsZwdpIoX3kF36Sh4WYnKPBvDmOg/xJaNddx50BLROvJHUo0QztL7+fkjyhQhOOlep5bqaDAkvNCKeTmp8rmmEywgPaM1TghKqgmF0wQadG6aM4laaERjP190aBE6XGSWQmE6yHatGbiv95vVzHV0HBRJZrKsj8oTjnSKdoGgfqM0mJ5mNDMJHM/BWRIZaYaBNazYTgLZ68TNoXjuc63p1bb1yXcVThGE7gDDy4hAbcQhNaQOARnuEV3qwn68V6tz7moxWr3DmEP7A+fwC0LZW4</latexit>

➡ to be found 

C
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gr
ai

ni
ng

microscopic 

mesoscopic 

macroscopic 



Explicit symmetry breaking and new couplings

• explicit symmetry breaking: continuous time translations —> discrete time translations

�(t) ! �(t+�t)
<latexit sha1_base64="QM2mM+K+IsYtU/zDGWJhnXBPY74=">AAACCXicbVDLSgMxFL3js9bXqEs3oUVoKZQZN7os6sJlBfuAzlAyadqGZh4kd4RSunXjT/gBblwo4tY/cOffmD4EbT0QODnnXpJzgkQKjY7zZa2srq1vbGa2sts7u3v79sFhXcepYrzGYhmrZkA1lyLiNRQoeTNRnIaB5I1gcDnxG3dcaRFHtzhMuB/SXiS6glE0UtsmXrUvSAGLxMP450JKxLviEinBYtvOO2VnCrJM3DnJV3Je6REAqm370+vELA15hExSrVuuk6A/ogoFk3yc9VLNE8oGtMdbhkY05NofTZOMyYlROqQbK3MiJFP198aIhloPw8BMhhT7etGbiP95rRS75/5IREmKPGKzh7qpJCb0pBbSEYozlENDKFPC/JWwPlWUoSkva0pwFyMvk/pp2XXK7o1p4wJmyMAx5KAALpxBBa6hCjVgcA9P8AKv1oP1bL1Z77PRFWu+cwR/YH18Az5UmPg=</latexit><latexit sha1_base64="69ZqvvhjONwipc8S4pWAr4AeArw=">AAACCXicbVDLSgMxFM3UV62vUZduQovQUigzbnRZ1IXLCvYBnaFk0kwbmnmQ3BGGoVs3bv0MNy4UcesfuOvfmD4EbT0QODnnXpJzvFhwBZY1MXJr6xubW/ntws7u3v6BeXjUUlEiKWvSSESy4xHFBA9ZEzgI1oklI4EnWNsbXU399j2TikfhHaQxcwMyCLnPKQEt9UzsNIYcl6GCHYh+LriKnWsmgGCo9MySVbNmwKvEXpBSvehUnyb1tNEzv5x+RJOAhUAFUaprWzG4GZHAqWDjgpMoFhM6IgPW1TQkAVNuNksyxqda6WM/kvqEgGfq742MBEqlgacnAwJDtexNxf+8bgL+hZvxME6AhXT+kJ8IrENPa8F9LhkFkWpCqOT6r5gOiSQUdHkFXYK9HHmVtM5qtlWzb3Ubl2iOPDpBRVRGNjpHdXSDGqiJKHpAz+gVvRmPxovxbnzMR3PGYucY/YHx+Q1Hvpp+</latexit><latexit sha1_base64="69ZqvvhjONwipc8S4pWAr4AeArw=">AAACCXicbVDLSgMxFM3UV62vUZduQovQUigzbnRZ1IXLCvYBnaFk0kwbmnmQ3BGGoVs3bv0MNy4UcesfuOvfmD4EbT0QODnnXpJzvFhwBZY1MXJr6xubW/ntws7u3v6BeXjUUlEiKWvSSESy4xHFBA9ZEzgI1oklI4EnWNsbXU399j2TikfhHaQxcwMyCLnPKQEt9UzsNIYcl6GCHYh+LriKnWsmgGCo9MySVbNmwKvEXpBSvehUnyb1tNEzv5x+RJOAhUAFUaprWzG4GZHAqWDjgpMoFhM6IgPW1TQkAVNuNksyxqda6WM/kvqEgGfq742MBEqlgacnAwJDtexNxf+8bgL+hZvxME6AhXT+kJ8IrENPa8F9LhkFkWpCqOT6r5gOiSQUdHkFXYK9HHmVtM5qtlWzb3Ubl2iOPDpBRVRGNjpHdXSDGqiJKHpAz+gVvRmPxovxbnzMR3PGYucY/YHx+Q1Hvpp+</latexit><latexit sha1_base64="HKqTTIONselXbfPEdeI8QKSPezI=">AAACCXicbVDLSgMxFM3UV62vUZdugkVoEcqMG10WdeGygn1AZyiZNNOGZjJDckcoQ7du/BU3LhRx6x+4829M2xG09UDg5Jx7Sc4JEsE1OM6XVVhZXVvfKG6WtrZ3dvfs/YOWjlNFWZPGIladgGgmuGRN4CBYJ1GMRIFg7WB0NfXb90xpHss7GCfMj8hA8pBTAkbq2dhrDDmuQBV7EP9c8Cn2rpkAgqHas8tOzZkBLxM3J2WUo9GzP71+TNOISaCCaN11nQT8jCjgVLBJyUs1SwgdkQHrGipJxLSfzZJM8IlR+jiMlTkS8Ez9vZGRSOtxFJjJiMBQL3pT8T+vm0J44WdcJikwSecPhanAJvS0FtznilEQY0MIVdz8FdMhUYSCKa9kSnAXIy+T1lnNdWrurVOuX+Z1FNEROkYV5KJzVEc3qIGaiKIH9IRe0Kv1aD1bb9b7fLRg5TuH6A+sj28r1Zdv</latexit> �!

<latexit sha1_base64="H8rDNG1/E6SwzyynxhH04c9eyrA=">AAAB+HicbVC7SgNBFL3rM66PrFraDAbBKuzaaCMGbSwjmAckIcxOZjdDZmeWmVklLgH/w8ZCEVt/wt7Ov3HyKDTxwIXDOfdy7z1hypk2vv/tLC2vrK6tFzbcza3tnaK3u1fXMlOE1ojkUjVDrClngtYMM5w2U0VxEnLaCAdXY79xR5VmUtyaYUo7CY4FixjBxkpdr9jmUsSKxX2DlZL3Xa/kl/0J0CIJZqR08emePwJAtet9tXuSZAkVhnCsdSvwU9PJsTKMcDpy25mmKSYDHNOWpQInVHfyyeEjdGSVHoqksiUMmqi/J3KcaD1MQtuZYNPX895Y/M9rZSY66+RMpJmhgkwXRRlHRqJxCqjHFCWGDy3BRDF7KyJ9rDAxNivXhhDMv7xI6iflwC8HN36pcglTFOAADuEYAjiFClxDFWpAIIMneIFX58F5dt6c92nrkjOb2Yc/cD5+AOAwlV8=</latexit><latexit sha1_base64="ZKwvJMznQRf6qDbEgsWB9mxwl8c=">AAAB+HicbVDLSsNAFL2prxofjbp0EyyCq5K40Y1YdOOygn1AG8pkOkmHTmbCzESpoV/iRlARt/6Eezfi3zh9LLT1wIXDOfdy7z1hyqjSnvdtFZaWV1bXiuv2xubWdsnZ2W0okUlM6lgwIVshUoRRTuqaakZaqSQoCRlphoPLsd+8JVJRwW/0MCVBgmJOI4qRNlLXKXWY4LGkcV8jKcVd1yl7FW8Cd5H4M1I+/7DP0qcvu9Z1Pjs9gbOEcI0ZUqrte6kOciQ1xYyM7E6mSIrwAMWkbShHCVFBPjl85B4apedGQpri2p2ovydylCg1TELTmSDdV/PeWPzPa2c6Og1yytNME46ni6KMuVq44xTcHpUEazY0BGFJza0u7iOJsDZZ2SYEf/7lRdI4rvhexb/2ytULmKII+3AAR+DDCVThCmpQBwwZPMAzvFj31qP1ar1NWwvWbGYP/sB6/wHRv5bT</latexit><latexit sha1_base64="ZKwvJMznQRf6qDbEgsWB9mxwl8c=">AAAB+HicbVDLSsNAFL2prxofjbp0EyyCq5K40Y1YdOOygn1AG8pkOkmHTmbCzESpoV/iRlARt/6Eezfi3zh9LLT1wIXDOfdy7z1hyqjSnvdtFZaWV1bXiuv2xubWdsnZ2W0okUlM6lgwIVshUoRRTuqaakZaqSQoCRlphoPLsd+8JVJRwW/0MCVBgmJOI4qRNlLXKXWY4LGkcV8jKcVd1yl7FW8Cd5H4M1I+/7DP0qcvu9Z1Pjs9gbOEcI0ZUqrte6kOciQ1xYyM7E6mSIrwAMWkbShHCVFBPjl85B4apedGQpri2p2ovydylCg1TELTmSDdV/PeWPzPa2c6Og1yytNME46ni6KMuVq44xTcHpUEazY0BGFJza0u7iOJsDZZ2SYEf/7lRdI4rvhexb/2ytULmKII+3AAR+DDCVThCmpQBwwZPMAzvFj31qP1ar1NWwvWbGYP/sB6/wHRv5bT</latexit><latexit sha1_base64="HdM1YiUCjML8lgZJ8j97OaT4SJg=">AAAB+HicbVBNS8NAEJ34WetHox69BIvgqSRe9Fj04rGC/YA2lM12ky7d7IbdiVJLf4kXD4p49ad489+4bXPQ1gcDj/dmmJkXZYIb9P1vZ219Y3Nru7RT3t3bP6i4h0cto3JNWZMqoXQnIoYJLlkTOQrWyTQjaSRYOxrdzPz2A9OGK3mP44yFKUkkjzklaKW+W+kJJRPNkyESrdVj3636NX8Ob5UEBalCgUbf/eoNFM1TJpEKYkw38DMMJ0Qjp4JNy73csIzQEUlY11JJUmbCyfzwqXdmlYEXK21LojdXf09MSGrMOI1sZ0pwaJa9mfif180xvgonXGY5MkkXi+JceKi8WQregGtGUYwtIVRze6tHh0QTijarsg0hWH55lbQuaoFfC+78av26iKMEJ3AK5xDAJdThFhrQBAo5PMMrvDlPzovz7nwsWtecYuYY/sD5/AFw+JOS</latexit>

�(t) ! �(t+ n · 2⇡
⌦ )

<latexit sha1_base64="wqSC3AVkJSpAAidKJ87UT306o/c=">AAACHHicbZDLSgMxFIbP1Hu9jbp0EyyCIpSZutCl6MadFewFOqVk0kwbzGSG5IxQhj6IG/FN3LhQxI0LwbcxvSzU+kPgz3/OITlfmEph0PO+nMLc/MLi0vJKcXVtfWPT3dqumyTTjNdYIhPdDKnhUiheQ4GSN1PNaRxK3ghvL0b1xh3XRiTqBgcpb8e0p0QkGEUbddzjoNoX5AAPSYAJmV7IEVEB6yZow0hTlleCVAzz4CrmPTo87Lglr+yNRWaNPzWls73g6BEAqh33I+gmLIu5QiapMS3fS7GdU42CST4sBpnhKWW3tMdb1ioac9POx8sNyb5NuiRKtD0KyTj9OZHT2JhBHNrOmGLf/K2Nwv9qrQyj03YuVJohV2zyUJRJYjmMSJGu0JyhHFhDmRb2r4T1qcWBlmfRQvD/rjxr6pWy75X9a0vjHCZahl3YgwPw4QTO4BKqUAMG9/AEL/DqPDjPzpvzPmktONOZHfgl5/Mbx5+heA==</latexit><latexit sha1_base64="IepXxI1PtzHINWrLJUdoMycGhnA="></latexit><latexit sha1_base64="IepXxI1PtzHINWrLJUdoMycGhnA="></latexit><latexit sha1_base64="LecZPtH3A0RG02fghIPLFKlBCMU=">AAACHHicbZDLSgMxFIYzXmu9jbp0EyxCi1Bm6kKXRTfurGAv0BlKJs20oZnMkJwRytAHceOruHGhiBsXgm9j2s5CW38I/PnPOSTnCxLBNTjOt7Wyura+sVnYKm7v7O7t2weHLR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hpabz8wpXks72GcMD8iA8lDTgmYqGefe40hx2WoYA9inF/wGZYe7cdgwlARmtW8hE8y7zZiAzKp9OySU3VmwsvGzU0J5Wr07E+vH9M0YhKoIFp3XScBPyMKOBVsUvRSzRJCR2TAusZKEjHtZ7PlJvjUJH0cxsocCXiW/p7ISKT1OApMZ0RgqBdr0/C/WjeF8NLPuExSYJLOHwpTgQ2HKSnc54pREGNjCFXc/BXTITE4wPAsGgju4srLplWruk7VvXNK9ascRwEdoxNURi66QHV0gxqoiSh6RM/oFb1ZT9aL9W59zFtXrHzmCP2R9fUDtSCf7w==</latexit>

�t
<latexit sha1_base64="SlztVC41tJXw9UPQEAP8NbAtKhQ=">AAAB8HicbZC7SgNBFIbPxluMt6ilzWAQrMKujTZiUAvLCOYiyRJmJ7PJkNnZZeasEJaA72BjoYitL2Jv59s4uRSa+MPAx/+fw5xzgkQKg6777eSWlldW1/LrhY3Nre2d4u5e3cSpZrzGYhnrZkANl0LxGgqUvJloTqNA8kYwuBrnjQeujYjVHQ4T7ke0p0QoGEVr3bevuURKkHSKJbfsTkQWwZtB6eKzcP4IANVO8avdjVkacYVMUmNanpugn1GNgkk+KrRTwxPKBrTHWxYVjbjxs8nAI3JknS4JY22fQjJxf3dkNDJmGAW2MqLYN/PZ2Pwva6UYnvmZUEmKXLHpR2EqCcZkvD3pCs0ZyqEFyrSwsxLWp5oytDcq2CN48ysvQv2k7Lll79YtVS5hqjwcwCEcgwenUIEbqEINGETwBC/w6mjn2Xlz3qelOWfWsw9/5Hz8AFXIkZc=</latexit><latexit sha1_base64="L2a5o58BbDuix3VdLgXovRHawRI=">AAAB8HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40Y1MIygrlIsoTZyWwyZGZ3mTkrhJCnsLFQROx8EXsb8W2cXApN/GHg4//PYc45YSqFQc/7dhYWl5ZXVnNr7vrG5tZ2fme3apJMM15hiUx0PaSGSxHzCgqUvJ5qTlUoeS3sXY7y2j3XRiTxLfZTHijaiUUkGEVr3TWvuERKkLTyBa/ojUXmwZ9C4fzDPUvfvtxyK//ZbCcsUzxGJqkxDd9LMRhQjYJJPnSbmeEpZT3a4Q2LMVXcBIPxwENyaJ02iRJtX4xk7P7uGFBlTF+FtlJR7JrZbGT+lzUyjE6DgYjTDHnMJh9FmSSYkNH2pC00Zyj7FijTws5KWJdqytDeyLVH8GdXnofqcdH3iv6NVyhdwEQ52IcDOAIfTqAE11CGCjBQ8ABP8Oxo59F5cV4npQvOtGcP/sh5/wFHV5ML</latexit><latexit sha1_base64="L2a5o58BbDuix3VdLgXovRHawRI=">AAAB8HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40Y1MIygrlIsoTZyWwyZGZ3mTkrhJCnsLFQROx8EXsb8W2cXApN/GHg4//PYc45YSqFQc/7dhYWl5ZXVnNr7vrG5tZ2fme3apJMM15hiUx0PaSGSxHzCgqUvJ5qTlUoeS3sXY7y2j3XRiTxLfZTHijaiUUkGEVr3TWvuERKkLTyBa/ojUXmwZ9C4fzDPUvfvtxyK//ZbCcsUzxGJqkxDd9LMRhQjYJJPnSbmeEpZT3a4Q2LMVXcBIPxwENyaJ02iRJtX4xk7P7uGFBlTF+FtlJR7JrZbGT+lzUyjE6DgYjTDHnMJh9FmSSYkNH2pC00Zyj7FijTws5KWJdqytDeyLVH8GdXnofqcdH3iv6NVyhdwEQ52IcDOAIfTqAE11CGCjBQ8ABP8Oxo59F5cV4npQvOtGcP/sh5/wFHV5ML</latexit><latexit sha1_base64="DurlsY+SfQ0breThnSKhe1H1tNo=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAxqYRnBfEhyhL3NXrJkd+/YnRNCyK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LRzcxvPXFjRaIfcJzyUNGBFrFgFJ302L3lEilB0itX/Ko/B1klQU4qkKPeK391+wnLFNfIJLW2E/gphhNqUDDJp6VuZnlK2YgOeMdRTRW34WR+8JScOaVP4sS40kjm6u+JCVXWjlXkOhXFoV32ZuJ/XifD+CqcCJ1myDVbLIozSTAhs+9JXxjOUI4docwIdythQ2ooQ5dRyYUQLL+8SpoX1cCvBvd+pXadx1GEEziFcwjgEmpwB3VoAAMFz/AKb57xXrx372PRWvDymWP4A+/zB+aBj8o=</latexit>

arbitrary n
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integer

• new couplings: symmetry point of view

•                               ruled out only for {µn 6=0, gn 6=0, ...}
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➡ here: need to classify relevance of new couplings at critical point

➡ That case: single pole but more relevant couplings: 
can lead to fluctuation induced first order transition

• Analogous: external symmetry transformations: continuous rotations —> discrete rotations

• example: Potts model, U(1) ' O(2) ! Z3
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U(1) degeneracy

• New correlation length scale around discrete 
degenerate minima 

Reviews: Wu, RMP (1982); Aharony, J Stat 
Phys (2003)

Golner, PRB (1973)
Manuel Carmona, Pelisetto, Vicari, PRB (2000)

• undriven problem (continuous time translations)
• emergent: infinitely rapidly driven limit (averaging out, Lindblad limit)



Exact single particle Green’s function

• Floquet theorem (time-periodic linear partial differential equations), stationary state:
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periodic in center-of-mass time t
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Wigner Green’s functions

Bessel functions of 
first kind
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• solution:
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M(t)dt = Kp2 + µ0
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i@t�+M(t)� = ⇠, M(t) = Kp2 + µ(t)
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left general here



Approximate single particle Green’s function

• exact Wigner Green’s function

• key properties: • imaginary part: degeneracy

• real part: spaced by 

• analytic function of

• residues scale as

➡ infinitely many degenerate poles become critical simultaneously
➡ parametric suppression, ordered by distance from central one
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<latexit sha1_base64="GeAnNxglhO5b+a4a6Mb/QSHRhiQ=">AAACDHicbVA9bxNBFHwXAjgOIQZKmlUsJKex7tIkpUUaOoyEPySfsfbW7+yVd/dOu+8iWaf7AWn4KzQUIERLjeio+CusP4rEzkgrjWbm6e2bJFfSURj+DQ4eHT5+8rR2VD9+dvL8tPHiZd9lhRXYE5nK7DDhDpU02CNJCoe5Ra4ThYNkcb3yBzdonczMR1rmONZ8ZmQqBScvTRrNWGFKrTi1XJSxLiamKuP3Gme8iq2czen80yoVtsM12D6JtqTZufr3mwFAd9L4E08zUWg0JBR3bhSFOY1LbkkKhVU9LhzmXCz4DEeeGq7Rjcv1MRV745UpSzPrnyG2Vu9OlFw7t9SJT2pOc7frrcSHvFFB6dW4lCYvCI3YLEoLxShjq2bYVFoUpJaecGGl/ysTc+57Id9f3ZcQ7Z68T/oX7ShsRx98G29hgxq8hjNoQQSX0IF30IUeCLiFL/ANvgefg6/Bj+DnJnoQbGdewT0Ev/4DjIueIg==</latexit><latexit sha1_base64="w9ylAdJx4SflFKbLOeDal8Y9aZo=">AAACDHicbVC7SgNBFJ31bXxFLURsFkWITdi1MaVoY2cEE4VsDLOTu8mQmdll5q4QlnyAjb9iY6GIrbXYaWPrZzh5FBo9MHA451zu3BMmghv0vHdnYnJqemZ2bj63sLi0vJJfXauaONUMKiwWsb4MqQHBFVSQo4DLRAOVoYCLsHPc9y+uQRseq3PsJlCXtKV4xBlFKzXyO4GACAtBpCnLApk2VC8LTiW0aC/QvNXGvat+yit6A7h/iT8iO4elz9eNj6/NciP/FjRjlkpQyAQ1puZ7CdYzqpEzAb1ckBpIKOvQFtQsVVSCqWeDY3rurlWabhRr+xS6A/XnREalMV0Z2qSk2DbjXl/8z6ulGJXqGVdJiqDYcFGUChdjt9+M2+QaGIquJZRpbv/qsja1vaDtL2dL8MdP/kuq+0XfK/pnto0jMsQc2SLbpEB8ckAOyQkpkwph5IbckQfy6Nw6986T8zyMTjijmXXyC87LN/vkn/Q=</latexit><latexit sha1_base64="w9ylAdJx4SflFKbLOeDal8Y9aZo=">AAACDHicbVC7SgNBFJ31bXxFLURsFkWITdi1MaVoY2cEE4VsDLOTu8mQmdll5q4QlnyAjb9iY6GIrbXYaWPrZzh5FBo9MHA451zu3BMmghv0vHdnYnJqemZ2bj63sLi0vJJfXauaONUMKiwWsb4MqQHBFVSQo4DLRAOVoYCLsHPc9y+uQRseq3PsJlCXtKV4xBlFKzXyO4GACAtBpCnLApk2VC8LTiW0aC/QvNXGvat+yit6A7h/iT8iO4elz9eNj6/NciP/FjRjlkpQyAQ1puZ7CdYzqpEzAb1ckBpIKOvQFtQsVVSCqWeDY3rurlWabhRr+xS6A/XnREalMV0Z2qSk2DbjXl/8z6ulGJXqGVdJiqDYcFGUChdjt9+M2+QaGIquJZRpbv/qsja1vaDtL2dL8MdP/kuq+0XfK/pnto0jMsQc2SLbpEB8ckAOyQkpkwph5IbckQfy6Nw6986T8zyMTjijmXXyC87LN/vkn/Q=</latexit><latexit sha1_base64="Ny3nikhZ1ScweqFI5dy5Q9CcYuM=">AAACDHicbVC7SgNBFJ2NrxhfUUubxSDEJuzaaBm0sTOCeUA2htnJ3WTIzOwyc1cISz7Axl+xsVDE1g+w82+cPApNPDBwOOdc7twTJoIb9LxvJ7eyura+kd8sbG3v7O4V9w8aJk41gzqLRaxbITUguII6chTQSjRQGQpohsOrid98AG14rO5wlEBH0r7iEWcUrdQtlgIBEZaDSFOWBTLtqnEW3Ejo03GgeX+Ap/eTlFfxpnCXiT8nJTJHrVv8CnoxSyUoZIIa0/a9BDsZ1ciZgHEhSA0klA1pH9qWKirBdLLpMWP3xCo9N4q1fQrdqfp7IqPSmJEMbVJSHJhFbyL+57VTjC46GVdJiqDYbFGUChdjd9KM2+MaGIqRJZRpbv/qsgG1vaDtr2BL8BdPXiaNs4rvVfxbr1S9nNeRJ0fkmJSJT85JlVyTGqkTRh7JM3klb86T8+K8Ox+zaM6ZzxySP3A+fwB4wJvb</latexit>

!
<latexit sha1_base64="rtYeAT7467UkVTBQjqiDoC06Deo=">AAAB7nicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBZAmzk9lkyFyWmVkhLAFfwcZCEVvfxN7Ot3FyKTTxh4GP/z+HOefEKWfGBsG3V1hZXVvfKG76W9s7u3ul/YOGUZkmtE4UV7oVY0M5k7RumeW0lWqKRcxpMx7eTPLmA9WGKXlvRymNBO5LljCCrbOaHSVoH6NuqRxUgqnQMoRzKF99+pePAFDrlr46PUUyQaUlHBvTDoPURjnWlhFOx34nMzTFZIj7tO1QYkFNlE/HHaMT5/RQorR70qKp+7sjx8KYkYhdpcB2YBaziflf1s5schHlTKaZpZLMPkoyjqxCk91Rj2lKLB85wEQzNysiA6wxse5CvjtCuLjyMjTOKmFQCe+CcvUaZirCERzDKYRwDlW4hRrUgcAQnuAFXr3Ue/bevPdZacGb9xzCH3kfP1YLkQ4=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="/ZWe4OkR3uEJgsbPFLAjju76eSU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5AcYW8zlyzZ3Tt294Rw5EfYWChi6++x89+4Sa7QxAcDj/dmmJkXpYIb6/vfXmljc2t7p7xb2ds/ODyqHp+0TZJphi2WiER3I2pQcIUty63AbqqRykhgJ5rczf3OE2rDE/VopymGko4Ujzmj1kmdfiJxRMmgWvPr/gJknQQFqUGB5qD61R8mLJOoLBPUmF7gpzbMqbacCZxV+pnBlLIJHWHPUUUlmjBfnDsjF04ZkjjRrpQlC/X3RE6lMVMZuU5J7disenPxP6+X2fgmzLlKM4uKLRfFmSA2IfPfyZBrZFZMHaFMc3crYWOqKbMuoYoLIVh9eZ20r+qBXw8e/FrjtoijDGdwDpcQwDU04B6a0AIGE3iGV3jzUu/Fe/c+lq0lr5g5hT/wPn8A5sSPQQ==</latexit>

⇤
<latexit sha1_base64="xS3D4OGEhvYdKFrIddtHiGhTX08=">AAAB7nicbVC7SgNBFL3rM8ZX1NJmMAhWYddGGzFoY2ERwTwgWcLs7N1kyOzsMjMrhCXgL9hYKGLrn9jb+TdOHoUmHrhwOOdc7iNIBdfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QSaYY1lkiEtUKqEbBJdYNNwJbqUIaBwKbweB67DcfUGmeyHszTNGPaU/yiDNqrNTs3NpoSLulsltxJyCLxJuR8uVn8eIRAGrd0lcnTFgWozRMUK3bnpsaP6fKcCZwVOxkGlPKBrSHbUsljVH7+WTdETm2SkiiRNmShkzU3x05jbUexoFNxtT09bw3Fv/z2pmJzv2cyzQzKNl0UJQJYhIyvp2EXCEzYmgJZYrbXQnrU0WZsR8q2id48ycvksZpxXMr3p1brl7BFAU4hCM4AQ/OoAo3UIM6MBjAE7zAq5M6z86b8z6NLjmzngP4A+fjB3mdkSY=</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="ZSIvbYlrEkRBk8YNfYaJb0c9RKo=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrs2pgzaWFhEMA9IlnB3djYZMju7zMwKYclH2FgoYuv32Pk3TpItNPHAwOGcc5l7T5AKro3rfjuljc2t7Z3ybmVv/+DwqHp80tFJpihr00QkqhegZoJL1jbcCNZLFcM4EKwbTG7nfveJKc0T+WimKfNjHEkecYrGSt3BvY2GOKzW3Lq7AFknXkFqUKA1rH4NwoRmMZOGCtS677mp8XNUhlPBZpVBplmKdIIj1rdUYsy0ny/WnZELq4QkSpR90pCF+nsix1jraRzYZIxmrFe9ufif189M1PBzLtPMMEmXH0WZICYh89tJyBWjRkwtQaq43ZXQMSqkxjZUsSV4qyevk85V3XPr3oNba94UdZThDM7hEjy4hibcQQvaQGECz/AKb07qvDjvzscyWnKKmVP4A+fzBwplj1k=</latexit>

⌦
<latexit sha1_base64="JmejW8hsnP7uLHUNbGLUX9zNfeI=">AAAB7nicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLEzgrlAsoTZydlkyOzsMjMrhCXgK9hYKGLrm9jb+TZOLoUm/jDw8f/nMOecMBVcG8/7dpaWV1bX1gsb7ubW9s5ucW+/rpNMMayxRCSqGVKNgkusGW4ENlOFNA4FNsLB9ThvPKDSPJH3ZphiENOe5BFn1Fir0b6NsUdJp1jyyt5EZBH8GZQuP92LRwCodopf7W7CshilYYJq3fK91AQ5VYYzgSO3nWlMKRvQHrYsShqjDvLJuCNybJ0uiRJlnzRk4v7uyGms9TAObWVMTV/PZ2Pzv6yVmeg8yLlMM4OSTT+KMkFMQsa7ky5XyIwYWqBMcTsrYX2qKDP2Qq49gj+/8iLUT8u+V/bvvFLlCqYqwCEcwQn4cAYVuIEq1IDBAJ7gBV6d1Hl23pz3aemSM+s5gD9yPn4AJOuQ7g==</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="yPaiIF2NZ2AjR+I7XTU56pLXhb0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp2NlkEbOyOYD0iOsLeZS5bs7h27e0I48iNsLBSx9ffY+W/cJFdo4oOBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzvz2E2rDE/VoJymGkg4Vjzmj1knt3r3EISX9StWv+XOQVRIUpAoFGv3KV2+QsEyiskxQY7qBn9owp9pyJnBa7mUGU8rGdIhdRxWVaMJ8fu6UnDtlQOJEu1KWzNXfEzmVxkxk5DoltSOz7M3E/7xuZuPrMOcqzSwqtlgUZ4LYhMx+JwOukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi148Kv1myKOEpzCGVxAAFdQhztoQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDtaSPIQ==</latexit>

approach to criticality 

O(⌦0)
<latexit sha1_base64="O8jx2rqcHcKQkIJxbazf+vu8ugM=">AAAB/3icbVDLSgMxFL3js9bXqODGTWgRKkKZcaPLoht3rWAf0BlLJk3b0GRmSDJCGbvwT8SNC0Xc+hvu/BszbRfaeiBwOOde7skJYs6Udpxva2l5ZXVtPbeR39za3tm19/YbKkokoXUS8Ui2AqwoZyGta6Y5bcWSYhFw2gyGV5nfvKdSsSi81aOY+gL3Q9ZjBGsjdexDT2A9IJijasmrCtrHd6kzPunYRafsTIAWiTsjxUrBO30CgFrH/vK6EUkEDTXhWKm268TaT7HUjHA6znuJojEmQ9ynbUNDLKjy00n+MTo2Shf1ImleqNFE/b2RYqHUSARmMkur5r1M/M9rJ7p34acsjBNNQzI91Es40hHKykBdJinRfGQIJpKZrIgMsMREm8rypgR3/suLpHFWdp2ye2PauIQpcnAEBSiBC+dQgWuoQR0IPMAzvMKb9Wi9WO/Wx3R0yZrtHMAfWJ8/16iWzQ==</latexit><latexit sha1_base64="+pRRmhiUgmlhUaGESjAnpIL+xMU=">AAAB/3icbVDLSgMxFM3UV62vUcGNm9AiVIQy40aXRTfuWsE+oDOWTJppQ5PMkGSEMnbhP/gFblwo4tbfcNe/MdN2oa0HAodz7uWenCBmVGnHmVi5ldW19Y38ZmFre2d3z94/aKookZg0cMQi2Q6QIowK0tBUM9KOJUE8YKQVDK8zv/VApKKRuNOjmPgc9QUNKUbaSF37yONIDzBisFb2apz00X3qjE+7dsmpOFPAZeLOSala9M6eJ9VRvWt/e70IJ5wIjRlSquM6sfZTJDXFjIwLXqJIjPAQ9UnHUIE4UX46zT+GJ0bpwTCS5gkNp+rvjRRxpUY8MJNZWrXoZeJ/XifR4aWfUhEnmgg8OxQmDOoIZmXAHpUEazYyBGFJTVaIB0girE1lBVOCu/jlZdI8r7hOxb01bVyBGfLgGBRBGbjgAlTBDaiDBsDgEbyAN/BuPVmv1of1ORvNWfOdQ/AH1tcP4RKYUw==</latexit><latexit sha1_base64="+pRRmhiUgmlhUaGESjAnpIL+xMU=">AAAB/3icbVDLSgMxFM3UV62vUcGNm9AiVIQy40aXRTfuWsE+oDOWTJppQ5PMkGSEMnbhP/gFblwo4tbfcNe/MdN2oa0HAodz7uWenCBmVGnHmVi5ldW19Y38ZmFre2d3z94/aKookZg0cMQi2Q6QIowK0tBUM9KOJUE8YKQVDK8zv/VApKKRuNOjmPgc9QUNKUbaSF37yONIDzBisFb2apz00X3qjE+7dsmpOFPAZeLOSala9M6eJ9VRvWt/e70IJ5wIjRlSquM6sfZTJDXFjIwLXqJIjPAQ9UnHUIE4UX46zT+GJ0bpwTCS5gkNp+rvjRRxpUY8MJNZWrXoZeJ/XifR4aWfUhEnmgg8OxQmDOoIZmXAHpUEazYyBGFJTVaIB0girE1lBVOCu/jlZdI8r7hOxb01bVyBGfLgGBRBGbjgAlTBDaiDBsDgEbyAN/BuPVmv1of1ORvNWfOdQ/AH1tcP4RKYUw==</latexit><latexit sha1_base64="tD4yIqYYSo6Ds2aM72BEJSXcPgI=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR6qZk3Oiy6MZdK9gHdMaSSTNtaJIZkoxQxi78FTcuFHHrb7jzb0zbWWjrgcDhnHu5JydMONMGoW+nsLK6tr5R3Cxtbe/s7rn7By0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9H11G8/UKVZLO/MOKGBwAPJIkawsVLPPfIFNkOCOaxX/LqgA3yfoclZzy2jKpoBLhMvJ2WQo9Fzv/x+TFJBpSEca931UGKCDCvDCKeTkp9qmmAywgPatVRiQXWQzfJP4KlV+jCKlX3SwJn6eyPDQuuxCO3kNK1e9Kbif143NdFlkDGZpIZKMj8UpRyaGE7LgH2mKDF8bAkmitmskAyxwsTYykq2BG/xy8ukdV71UNW7ReXaVV5HERyDE1ABHrgANXADGqAJCHgEz+AVvDlPzovz7nzMRwtOvnMI/sD5/AHFKZVE</latexit>

O(⌦�1)
<latexit sha1_base64="Q0AKdF2jOlL1KAWEkLKiAKey2T8=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwtQkUsiRtdFt24awX7gCaWyXTSDp08mJkIJWTjlwhuXCji1s9w5984aV1o64ELh3Pu5d57vJgzqSzryygsLa+srhXXSxubW9s75u5eW0aJILRFIh6Jrocl5SykLcUUp91YUBx4nHa88VXud+6pkCwKb9Ukpm6AhyHzGcFKS33zwAmwGhHMUaPqNAI6xHfpqZ0d982KVbOmQIvE/iGVetk5eQSAZt/8dAYRSQIaKsKxlD3bipWbYqEY4TQrOYmkMSZjPKQ9TUMcUOmm0wcydKSVAfIjoStUaKr+nkhxIOUk8HRnfq6c93LxP6+XKP/CTVkYJ4qGZLbITzhSEcrTQAMmKFF8ogkmgulbERlhgYnSmZV0CPb8y4ukfVazrZp9o9O4hBmKcAhlqIIN51CHa2hCCwhk8AQv8Go8GM/Gm/E+ay0YPzP78AfGxzdKEJcF</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="QwCNtm4V3K1G30bFAhLu1HFeKsA=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVwgJjBQtbi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DaDNBypCsdnXOv7r0niBlV2nG+rdLK6tr6RnmzsrW9s7tn7x90VJRITNo4YpHsBUgRRgVpa6oZ6cWSIB4w0g0mN7nffSRS0Ujc62lMfI5GgoYUI22kgX3kcaTHGDHYrHlNTkboIT13s7OBXXXqzgxwmbgFqYICrYH95Q0jnHAiNGZIqb7rxNpPkdQUM5JVvESRGOEJGpG+oQJxovx09kAGT40yhGEkTQkNZ+rviRRxpaY8MJ35uWrRy8X/vH6iwys/pSJONBF4vihMGNQRzNOAQyoJ1mxqCMKSmlshHiOJsDaZVUwI7uLLy6RzUXedunvnVBvXRRxlcAxOQA244BI0wC1ogTbAIAPP4BW8WU/Wi/VufcxbS1Yxcwj+wPr8ATeRlXw=</latexit>

O(⌦�1)
<latexit sha1_base64="Q0AKdF2jOlL1KAWEkLKiAKey2T8=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwtQkUsiRtdFt24awX7gCaWyXTSDp08mJkIJWTjlwhuXCji1s9w5984aV1o64ELh3Pu5d57vJgzqSzryygsLa+srhXXSxubW9s75u5eW0aJILRFIh6Jrocl5SykLcUUp91YUBx4nHa88VXud+6pkCwKb9Ukpm6AhyHzGcFKS33zwAmwGhHMUaPqNAI6xHfpqZ0d982KVbOmQIvE/iGVetk5eQSAZt/8dAYRSQIaKsKxlD3bipWbYqEY4TQrOYmkMSZjPKQ9TUMcUOmm0wcydKSVAfIjoStUaKr+nkhxIOUk8HRnfq6c93LxP6+XKP/CTVkYJ4qGZLbITzhSEcrTQAMmKFF8ogkmgulbERlhgYnSmZV0CPb8y4ukfVazrZp9o9O4hBmKcAhlqIIN51CHa2hCCwhk8AQv8Go8GM/Gm/E+ay0YPzP78AfGxzdKEJcF</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="QwCNtm4V3K1G30bFAhLu1HFeKsA=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVwgJjBQtbi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DaDNBypCsdnXOv7r0niBlV2nG+rdLK6tr6RnmzsrW9s7tn7x90VJRITNo4YpHsBUgRRgVpa6oZ6cWSIB4w0g0mN7nffSRS0Ujc62lMfI5GgoYUI22kgX3kcaTHGDHYrHlNTkboIT13s7OBXXXqzgxwmbgFqYICrYH95Q0jnHAiNGZIqb7rxNpPkdQUM5JVvESRGOEJGpG+oQJxovx09kAGT40yhGEkTQkNZ+rviRRxpaY8MJ35uWrRy8X/vH6iwys/pSJONBF4vihMGNQRzNOAQyoJ1mxqCMKSmlshHiOJsDaZVUwI7uLLy6RzUXedunvnVBvXRRxlcAxOQA244BI0wC1ogTbAIAPP4BW8WU/Wi/VufcxbS1Yxcwj+wPr8ATeRlXw=</latexit>
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<latexit sha1_base64="RqGt6Yzlx37UlUhbLNSwc8ltcxI="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="KxLsDJlz/f5gp9m/azxxj1OXSXI="></latexit>

• Ordering principle: Expansion in inverse drive frequency

GR;0(!) =
1

! +Kq2 + µ0
, GR;n 6=0(!) =

µn�
n⌦
2

�2 � (! +Kq2 + µ0)2
<latexit sha1_base64="lza9NWsQ7N3RiP5MXop6YtCQuFs="></latexit><latexit sha1_base64="YF61zkAbJfYpn9/P8KB872R6LZg="></latexit><latexit sha1_base64="YF61zkAbJfYpn9/P8KB872R6LZg="></latexit><latexit sha1_base64="BAi6gSU7CM7FhlkXB/wZB5VxWMs="></latexit>

O(⌦�1)
<latexit sha1_base64="Q0AKdF2jOlL1KAWEkLKiAKey2T8=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwtQkUsiRtdFt24awX7gCaWyXTSDp08mJkIJWTjlwhuXCji1s9w5984aV1o64ELh3Pu5d57vJgzqSzryygsLa+srhXXSxubW9s75u5eW0aJILRFIh6Jrocl5SykLcUUp91YUBx4nHa88VXud+6pkCwKb9Ukpm6AhyHzGcFKS33zwAmwGhHMUaPqNAI6xHfpqZ0d982KVbOmQIvE/iGVetk5eQSAZt/8dAYRSQIaKsKxlD3bipWbYqEY4TQrOYmkMSZjPKQ9TUMcUOmm0wcydKSVAfIjoStUaKr+nkhxIOUk8HRnfq6c93LxP6+XKP/CTVkYJ4qGZLbITzhSEcrTQAMmKFF8ogkmgulbERlhgYnSmZV0CPb8y4ukfVazrZp9o9O4hBmKcAhlqIIN51CHa2hCCwhk8AQv8Go8GM/Gm/E+ay0YPzP78AfGxzdKEJcF</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="QwCNtm4V3K1G30bFAhLu1HFeKsA=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVwgJjBQtbi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DaDNBypCsdnXOv7r0niBlV2nG+rdLK6tr6RnmzsrW9s7tn7x90VJRITNo4YpHsBUgRRgVpa6oZ6cWSIB4w0g0mN7nffSRS0Ujc62lMfI5GgoYUI22kgX3kcaTHGDHYrHlNTkboIT13s7OBXXXqzgxwmbgFqYICrYH95Q0jnHAiNGZIqb7rxNpPkdQUM5JVvESRGOEJGpG+oQJxovx09kAGT40yhGEkTQkNZ+rviRRxpaY8MJ35uWrRy8X/vH6iwys/pSJONBF4vihMGNQRzNOAQyoJ1mxqCMKSmlshHiOJsDaZVUwI7uLLy6RzUXedunvnVBvXRRxlcAxOQA244BI0wC1ogTbAIAPP4BW8WU/Wi/VufcxbS1Yxcwj+wPr8ATeRlXw=</latexit>

• up to              : first correction to rotating wave approximation



• fixed point coordinates

µ̂0
<latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit><latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit><latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit><latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit>

ĝ0
<latexit sha1_base64="2f4FEmCeyThnssYxbuJV9lA6Eq0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqp0xtRJMO+26/W3Lo7B1klXkFqUKDZr371BgnLYq6QSWpM13NTDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+75ScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZs+TgdCcoZxYQpkW9lbCRlRThjaiig3BW355lbQu6p5b9+4va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+B8/gBOfI95</latexit><latexit sha1_base64="2f4FEmCeyThnssYxbuJV9lA6Eq0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqp0xtRJMO+26/W3Lo7B1klXkFqUKDZr371BgnLYq6QSWpM13NTDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+75ScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZs+TgdCcoZxYQpkW9lbCRlRThjaiig3BW355lbQu6p5b9+4va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+B8/gBOfI95</latexit><latexit sha1_base64="2f4FEmCeyThnssYxbuJV9lA6Eq0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqp0xtRJMO+26/W3Lo7B1klXkFqUKDZr371BgnLYq6QSWpM13NTDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+75ScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZs+TgdCcoZxYQpkW9lbCRlRThjaiig3BW355lbQu6p5b9+4va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+B8/gBOfI95</latexit><latexit sha1_base64="2f4FEmCeyThnssYxbuJV9lA6Eq0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqp0xtRJMO+26/W3Lo7B1klXkFqUKDZr371BgnLYq6QSWpM13NTDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+75ScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZs+TgdCcoZxYQpkW9lbCRlRThjaiig3BW355lbQu6p5b9+4va42bIo4ynMApnIMHV9CAO2iCDwwkPMMrvDmPzovz7nwsWktOMXMMf+B8/gBOfI95</latexit>
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<latexit sha1_base64="HE9OzqlWBaZLqH3kofprx9Yuxr0="></latexit><latexit sha1_base64="HE9OzqlWBaZLqH3kofprx9Yuxr0="></latexit><latexit sha1_base64="HE9OzqlWBaZLqH3kofprx9Yuxr0="></latexit><latexit sha1_base64="HE9OzqlWBaZLqH3kofprx9Yuxr0="></latexit>

usual Wilson-Fisher fixed point

Renormalization group flow

relevant direction <—> 
needs fine tuning to reach critical point

⇠ �loss � �pump
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time averaged!

time averaged!
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• two relevant directions

• fixed point coordinates

x̂

ĝ0
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usual Wilson-Fisher fixed point

•        defines a new independent critical exponent, atx̂ O(⌦�1)⇥O(✏)
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<latexit sha1_base64="rJjpBQRII7MOSzz9iHWzVaY+YHM=">AAAB/XicbVDLSsNAFL2pr1pf9bFzM1gEVzURQTdC0Y3LCvYBTSiTyaQdOpmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77/ETzpS27W+rtLS8srpWXq9sbG5t71R399oqTiWhLRLzWHZ9rChngrY005x2E0lx5HPa8Uc3ud95oFKxWNzrcUK9CA8ECxnB2kj96gFyRdoP0BVyTpFLE8V4Ltfsuj0FWiROQWpQoNmvfrlBTNKICk04Vqrn2In2Miw1I5xOKm6qaILJCA9oz1CBI6q8bHr9BB0bJUBhLE0Jjabq74kMR0qNI990RlgP1byXi/95vVSHl17GRJJqKshsUZhypGOUR4ECJinRfGwIJpKZWxEZYomJNoFVTAjO/MuLpH1Wd+y6c3dea1wXcZThEI7gBBy4gAbcQhNaQOARnuEV3qwn68V6tz5mrSWrmNmHP7A+fwBpTpPo</latexit><latexit sha1_base64="rJjpBQRII7MOSzz9iHWzVaY+YHM=">AAAB/XicbVDLSsNAFL2pr1pf9bFzM1gEVzURQTdC0Y3LCvYBTSiTyaQdOpmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77/ETzpS27W+rtLS8srpWXq9sbG5t71R399oqTiWhLRLzWHZ9rChngrY005x2E0lx5HPa8Uc3ud95oFKxWNzrcUK9CA8ECxnB2kj96gFyRdoP0BVyTpFLE8V4Ltfsuj0FWiROQWpQoNmvfrlBTNKICk04Vqrn2In2Miw1I5xOKm6qaILJCA9oz1CBI6q8bHr9BB0bJUBhLE0Jjabq74kMR0qNI990RlgP1byXi/95vVSHl17GRJJqKshsUZhypGOUR4ECJinRfGwIJpKZWxEZYomJNoFVTAjO/MuLpH1Wd+y6c3dea1wXcZThEI7gBBy4gAbcQhNaQOARnuEV3qwn68V6tz5mrSWrmNmHP7A+fwBpTpPo</latexit><latexit sha1_base64="rJjpBQRII7MOSzz9iHWzVaY+YHM=">AAAB/XicbVDLSsNAFL2pr1pf9bFzM1gEVzURQTdC0Y3LCvYBTSiTyaQdOpmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77/ETzpS27W+rtLS8srpWXq9sbG5t71R399oqTiWhLRLzWHZ9rChngrY005x2E0lx5HPa8Uc3ud95oFKxWNzrcUK9CA8ECxnB2kj96gFyRdoP0BVyTpFLE8V4Ltfsuj0FWiROQWpQoNmvfrlBTNKICk04Vqrn2In2Miw1I5xOKm6qaILJCA9oz1CBI6q8bHr9BB0bJUBhLE0Jjabq74kMR0qNI990RlgP1byXi/95vVSHl17GRJJqKshsUZhypGOUR4ECJinRfGwIJpKZWxEZYomJNoFVTAjO/MuLpH1Wd+y6c3dea1wXcZThEI7gBBy4gAbcQhNaQOARnuEV3qwn68V6tz5mrSWrmNmHP7A+fwBpTpPo</latexit><latexit sha1_base64="rJjpBQRII7MOSzz9iHWzVaY+YHM=">AAAB/XicbVDLSsNAFL2pr1pf9bFzM1gEVzURQTdC0Y3LCvYBTSiTyaQdOpmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77/ETzpS27W+rtLS8srpWXq9sbG5t71R399oqTiWhLRLzWHZ9rChngrY005x2E0lx5HPa8Uc3ud95oFKxWNzrcUK9CA8ECxnB2kj96gFyRdoP0BVyTpFLE8V4Ltfsuj0FWiROQWpQoNmvfrlBTNKICk04Vqrn2In2Miw1I5xOKm6qaILJCA9oz1CBI6q8bHr9BB0bJUBhLE0Jjabq74kMR0qNI990RlgP1byXi/95vVSHl17GRJJqKshsUZhypGOUR4ECJinRfGwIJpKZWxEZYomJNoFVTAjO/MuLpH1Wd+y6c3dea1wXcZThEI7gBBy4gAbcQhNaQOARnuEV3qwn68V6tz5mrSWrmNmHP7A+fwBpTpPo</latexit>

µ̂0
<latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit><latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit><latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit><latexit sha1_base64="gAmKcDtkF9RhbFSVf85/ugxRgPM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gObUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbTSoz+iSPw467v9as2tu3OQVeIVpAYFmv3qlz9IWBZzhUxSY3qem2KQU42CST6t+JnhKWVjOuQ9SxWNuQny+cVTcmaVAYkSbUshmau/J3IaGzOJQ9sZUxyZZW8m/uf1Moyug1yoNEOu2GJRlEmCCZm9TwZCc4ZyYgllWthbCRtRTRnakCo2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1goOAZXuHNMc6L8+58LFpLTjFzDH/gfP4A5JKQZA==</latexit>
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1
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<latexit sha1_base64="TJQBFqyctL9F3KuEdKzQJGy5bkI="></latexit><latexit sha1_base64="YqkbNCSp/igocUZu+Cx8qXt401w="></latexit><latexit sha1_base64="YqkbNCSp/igocUZu+Cx8qXt401w="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="yV5AOKsIwmQuzZ7oqlLKWUw0wu8="></latexit><latexit sha1_base64="yV5AOKsIwmQuzZ7oqlLKWUw0wu8="></latexit><latexit sha1_base64="To7yw0SDter2WjGQiHry/mc8eOU="></latexit><latexit sha1_base64="To7yw0SDter2WjGQiHry/mc8eOU="></latexit><latexit sha1_base64="YqkbNCSp/igocUZu+Cx8qXt401w="></latexit><latexit sha1_base64="YqkbNCSp/igocUZu+Cx8qXt401w="></latexit><latexit sha1_base64="YqkbNCSp/igocUZu+Cx8qXt401w="></latexit><latexit sha1_base64="YqkbNCSp/igocUZu+Cx8qXt401w="></latexit><latexit sha1_base64="To7yw0SDter2WjGQiHry/mc8eOU="></latexit>

⇠ ⌦�1
<latexit sha1_base64="xpid/kCkIkhbCfm/HFvSxJfYwoA=">AAAB+XicbVDLSsNAFL2prxpfUZduBovgxpK40Y1YdOPOCvYBTSyT6aQdOpOEmUmhhIIf4saFIm79CPfu/Bunj4W2HrhwOOde7r0nTDlT2nW/rcLS8srqWnHd3tjc2t5xdvfqKskkoTWS8EQ2Q6woZzGtaaY5baaSYhFy2gj712O/MaBSsSS+18OUBgJ3YxYxgrWR2o7jKyaQfytoFz/kJ96o7ZTcsjsBWiTejJQuP+2LRwCotp0vv5OQTNBYE46VanluqoMcS80IpyPbzxRNMenjLm0ZGmNBVZBPLh+hI6N0UJRIU7FGE/X3RI6FUkMRmk6BdU/Ne2PxP6+V6eg8yFmcZprGZLooyjjSCRrHgDpMUqL50BBMJDO3ItLDEhNtwrJNCN78y4ukflr23LJ355YqVzBFEQ7gEI7BgzOowA1UoQYEBvAEL/Bq5daz9Wa9T1sL1mxmH/7A+vgBIMuU0g==</latexit><latexit sha1_base64="jP8hlALA6x6zDDe3+mHuRM3Kzz4=">AAAB+XicbVBNS8NAEN3Urxq/oh69LBbBiyXxohex6MWbFewHNLFstpN26W4SdjeFEvpPvIgo4tUf4d2L+G/cth609cHA470ZZuaFKWdKu+6XVVhYXFpeKa7aa+sbm1vO9k5dJZmkUKMJT2QzJAo4i6GmmebQTCUQEXJohP3Lsd8YgFQsiW/1MIVAkG7MIkaJNlLbcXzFBPavBXTJXX7kjdpOyS27E+B54v2Q0vm7fZY+ftrVtvPhdxKaCYg15USpluemOsiJ1IxyGNl+piAltE+60DI0JgJUkE8uH+EDo3RwlEhTscYT9fdEToRSQxGaTkF0T816Y/E/r5Xp6DTIWZxmGmI6XRRlHOsEj2PAHSaBaj40hFDJzK2Y9ogkVJuwbBOCN/vyPKkflz237N24pcoFmqKI9tA+OkQeOkEVdIWqqIYoGqB79ISerdx6sF6s12lrwfqZ2UV/YL19AxJalkY=</latexit><latexit sha1_base64="jP8hlALA6x6zDDe3+mHuRM3Kzz4=">AAAB+XicbVBNS8NAEN3Urxq/oh69LBbBiyXxohex6MWbFewHNLFstpN26W4SdjeFEvpPvIgo4tUf4d2L+G/cth609cHA470ZZuaFKWdKu+6XVVhYXFpeKa7aa+sbm1vO9k5dJZmkUKMJT2QzJAo4i6GmmebQTCUQEXJohP3Lsd8YgFQsiW/1MIVAkG7MIkaJNlLbcXzFBPavBXTJXX7kjdpOyS27E+B54v2Q0vm7fZY+ftrVtvPhdxKaCYg15USpluemOsiJ1IxyGNl+piAltE+60DI0JgJUkE8uH+EDo3RwlEhTscYT9fdEToRSQxGaTkF0T816Y/E/r5Xp6DTIWZxmGmI6XRRlHOsEj2PAHSaBaj40hFDJzK2Y9ogkVJuwbBOCN/vyPKkflz237N24pcoFmqKI9tA+OkQeOkEVdIWqqIYoGqB79ISerdx6sF6s12lrwfqZ2UV/YL19AxJalkY=</latexit><latexit sha1_base64="SjquDYMXtdVhPLpsm0VfCM0SLBo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBiyXxoseiF29WsB/QxLLZTtqlu5uwuymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmRSln2njet1NaW9/Y3CpvV3Z29/YP3MOjlk4yRaFJE56oTkQ0cCahaZjh0EkVEBFxaEej25nfHoPSLJGPZpJCKMhAsphRYqzUc91AM4GDewED8pRf+NOeW/Vq3hx4lfgFqaICjZ77FfQTmgmQhnKiddf3UhPmRBlGOUwrQaYhJXREBtC1VBIBOsznl0/xmVX6OE6ULWnwXP09kROh9UREtlMQM9TL3kz8z+tmJr4OcybTzICki0VxxrFJ8CwG3GcKqOETSwhVzN6K6ZAoQo0Nq2JD8JdfXiWty5rv1fwHr1q/KeIooxN0is6Rj65QHd2hBmoiisboGb2iNyd3Xpx352PRWnKKmWP0B87nD7GEkwU=</latexit>

Renormalization group flow

correction to time averaged!

✏ = 4� d
<latexit sha1_base64="q0gCezZ2TxwYY9QGPsGz1qXAjkA=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7EtCLEPTiMYJ5QLKE2dnZZMjszDIzK8QlX+LFgyJe/RRv/o2Tx0ETCxqKqm66u8KUM20879sprK1vbG4Vt0s7u3v7ZffgsKVlpghtEsml6oRYU84EbRpmOO2kiuIk5LQdjm6nfvuRKs2keDDjlAYJHggWM4KNlfpuuUdTzbgU6BrVzlHUdyte1ZsBrRJ/QSqwQKPvfvUiSbKECkM41rrre6kJcqwMI5xOSr1M0xSTER7QrqUCJ1QH+ezwCTq1SoRiqWwJg2bq74kcJ1qPk9B2JtgM9bI3Ff/zupmJr4KciTQzVJD5ojjjyEg0TQFFTFFi+NgSTBSztyIyxAoTY7Mq2RD85ZdXSeui6ntV/75Wqd8s4ijCMZzAGfhwCXW4gwY0gUAGz/AKb86T8+K8Ox/z1oKzmDmCP3A+fwD65JH5</latexit><latexit sha1_base64="q0gCezZ2TxwYY9QGPsGz1qXAjkA=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7EtCLEPTiMYJ5QLKE2dnZZMjszDIzK8QlX+LFgyJe/RRv/o2Tx0ETCxqKqm66u8KUM20879sprK1vbG4Vt0s7u3v7ZffgsKVlpghtEsml6oRYU84EbRpmOO2kiuIk5LQdjm6nfvuRKs2keDDjlAYJHggWM4KNlfpuuUdTzbgU6BrVzlHUdyte1ZsBrRJ/QSqwQKPvfvUiSbKECkM41rrre6kJcqwMI5xOSr1M0xSTER7QrqUCJ1QH+ezwCTq1SoRiqWwJg2bq74kcJ1qPk9B2JtgM9bI3Ff/zupmJr4KciTQzVJD5ojjjyEg0TQFFTFFi+NgSTBSztyIyxAoTY7Mq2RD85ZdXSeui6ntV/75Wqd8s4ijCMZzAGfhwCXW4gwY0gUAGz/AKb86T8+K8Ox/z1oKzmDmCP3A+fwD65JH5</latexit><latexit sha1_base64="q0gCezZ2TxwYY9QGPsGz1qXAjkA=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7EtCLEPTiMYJ5QLKE2dnZZMjszDIzK8QlX+LFgyJe/RRv/o2Tx0ETCxqKqm66u8KUM20879sprK1vbG4Vt0s7u3v7ZffgsKVlpghtEsml6oRYU84EbRpmOO2kiuIk5LQdjm6nfvuRKs2keDDjlAYJHggWM4KNlfpuuUdTzbgU6BrVzlHUdyte1ZsBrRJ/QSqwQKPvfvUiSbKECkM41rrre6kJcqwMI5xOSr1M0xSTER7QrqUCJ1QH+ezwCTq1SoRiqWwJg2bq74kcJ1qPk9B2JtgM9bI3Ff/zupmJr4KciTQzVJD5ojjjyEg0TQFFTFFi+NgSTBSztyIyxAoTY7Mq2RD85ZdXSeui6ntV/75Wqd8s4ijCMZzAGfhwCXW4gwY0gUAGz/AKb86T8+K8Ox/z1oKzmDmCP3A+fwD65JH5</latexit><latexit sha1_base64="q0gCezZ2TxwYY9QGPsGz1qXAjkA=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7EtCLEPTiMYJ5QLKE2dnZZMjszDIzK8QlX+LFgyJe/RRv/o2Tx0ETCxqKqm66u8KUM20879sprK1vbG4Vt0s7u3v7ZffgsKVlpghtEsml6oRYU84EbRpmOO2kiuIk5LQdjm6nfvuRKs2keDDjlAYJHggWM4KNlfpuuUdTzbgU6BrVzlHUdyte1ZsBrRJ/QSqwQKPvfvUiSbKECkM41rrre6kJcqwMI5xOSr1M0xSTER7QrqUCJ1QH+ezwCTq1SoRiqWwJg2bq74kcJ1qPk9B2JtgM9bI3Ff/zupmJr4KciTQzVJD5ojjjyEg0TQFFTFFi+NgSTBSztyIyxAoTY7Mq2RD85ZdXSeui6ntV/75Wqd8s4ijCMZzAGfhwCXW4gwY0gUAGz/AKb86T8+K8Ox/z1oKzmDmCP3A+fwD65JH5</latexit>

!
<latexit sha1_base64="rtYeAT7467UkVTBQjqiDoC06Deo=">AAAB7nicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBZAmzk9lkyFyWmVkhLAFfwcZCEVvfxN7Ot3FyKTTxh4GP/z+HOefEKWfGBsG3V1hZXVvfKG76W9s7u3ul/YOGUZkmtE4UV7oVY0M5k7RumeW0lWqKRcxpMx7eTPLmA9WGKXlvRymNBO5LljCCrbOaHSVoH6NuqRxUgqnQMoRzKF99+pePAFDrlr46PUUyQaUlHBvTDoPURjnWlhFOx34nMzTFZIj7tO1QYkFNlE/HHaMT5/RQorR70qKp+7sjx8KYkYhdpcB2YBaziflf1s5schHlTKaZpZLMPkoyjqxCk91Rj2lKLB85wEQzNysiA6wxse5CvjtCuLjyMjTOKmFQCe+CcvUaZirCERzDKYRwDlW4hRrUgcAQnuAFXr3Ue/bevPdZacGb9xzCH3kfP1YLkQ4=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="/ZWe4OkR3uEJgsbPFLAjju76eSU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5AcYW8zlyzZ3Tt294Rw5EfYWChi6++x89+4Sa7QxAcDj/dmmJkXpYIb6/vfXmljc2t7p7xb2ds/ODyqHp+0TZJphi2WiER3I2pQcIUty63AbqqRykhgJ5rczf3OE2rDE/VopymGko4Ujzmj1kmdfiJxRMmgWvPr/gJknQQFqUGB5qD61R8mLJOoLBPUmF7gpzbMqbacCZxV+pnBlLIJHWHPUUUlmjBfnDsjF04ZkjjRrpQlC/X3RE6lMVMZuU5J7disenPxP6+X2fgmzLlKM4uKLRfFmSA2IfPfyZBrZFZMHaFMc3crYWOqKbMuoYoLIVh9eZ20r+qBXw8e/FrjtoijDGdwDpcQwDU04B6a0AIGE3iGV3jzUu/Fe/c+lq0lr5g5hT/wPn8A5sSPQQ==</latexit>

⇤
<latexit sha1_base64="xS3D4OGEhvYdKFrIddtHiGhTX08=">AAAB7nicbVC7SgNBFL3rM8ZX1NJmMAhWYddGGzFoY2ERwTwgWcLs7N1kyOzsMjMrhCXgL9hYKGLrn9jb+TdOHoUmHrhwOOdc7iNIBdfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QSaYY1lkiEtUKqEbBJdYNNwJbqUIaBwKbweB67DcfUGmeyHszTNGPaU/yiDNqrNTs3NpoSLulsltxJyCLxJuR8uVn8eIRAGrd0lcnTFgWozRMUK3bnpsaP6fKcCZwVOxkGlPKBrSHbUsljVH7+WTdETm2SkiiRNmShkzU3x05jbUexoFNxtT09bw3Fv/z2pmJzv2cyzQzKNl0UJQJYhIyvp2EXCEzYmgJZYrbXQnrU0WZsR8q2id48ycvksZpxXMr3p1brl7BFAU4hCM4AQ/OoAo3UIM6MBjAE7zAq5M6z86b8z6NLjmzngP4A+fjB3mdkSY=</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="ZSIvbYlrEkRBk8YNfYaJb0c9RKo=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrs2pgzaWFhEMA9IlnB3djYZMju7zMwKYclH2FgoYuv32Pk3TpItNPHAwOGcc5l7T5AKro3rfjuljc2t7Z3ybmVv/+DwqHp80tFJpihr00QkqhegZoJL1jbcCNZLFcM4EKwbTG7nfveJKc0T+WimKfNjHEkecYrGSt3BvY2GOKzW3Lq7AFknXkFqUKA1rH4NwoRmMZOGCtS677mp8XNUhlPBZpVBplmKdIIj1rdUYsy0ny/WnZELq4QkSpR90pCF+nsix1jraRzYZIxmrFe9ufif189M1PBzLtPMMEmXH0WZICYh89tJyBWjRkwtQaq43ZXQMSqkxjZUsSV4qyevk85V3XPr3oNba94UdZThDM7hEjy4hibcQQvaQGECz/AKb07qvDjvzscyWnKKmVP4A+fzBwplj1k=</latexit>

⌦
<latexit sha1_base64="JmejW8hsnP7uLHUNbGLUX9zNfeI=">AAAB7nicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLEzgrlAsoTZydlkyOzsMjMrhCXgK9hYKGLrm9jb+TZOLoUm/jDw8f/nMOecMBVcG8/7dpaWV1bX1gsb7ubW9s5ucW+/rpNMMayxRCSqGVKNgkusGW4ENlOFNA4FNsLB9ThvPKDSPJH3ZphiENOe5BFn1Fir0b6NsUdJp1jyyt5EZBH8GZQuP92LRwCodopf7W7CshilYYJq3fK91AQ5VYYzgSO3nWlMKRvQHrYsShqjDvLJuCNybJ0uiRJlnzRk4v7uyGms9TAObWVMTV/PZ2Pzv6yVmeg8yLlMM4OSTT+KMkFMQsa7ky5XyIwYWqBMcTsrYX2qKDP2Qq49gj+/8iLUT8u+V/bvvFLlCqYqwCEcwQn4cAYVuIEq1IDBAJ7gBV6d1Hl23pz3aemSM+s5gD9yPn4AJOuQ7g==</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="yPaiIF2NZ2AjR+I7XTU56pLXhb0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp2NlkEbOyOYD0iOsLeZS5bs7h27e0I48iNsLBSx9ffY+W/cJFdo4oOBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzvz2E2rDE/VoJymGkg4Vjzmj1knt3r3EISX9StWv+XOQVRIUpAoFGv3KV2+QsEyiskxQY7qBn9owp9pyJnBa7mUGU8rGdIhdRxWVaMJ8fu6UnDtlQOJEu1KWzNXfEzmVxkxk5DoltSOz7M3E/7xuZuPrMOcqzSwqtlgUZ4LYhMx+JwOukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi148Kv1myKOEpzCGVxAAFdQhztoQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDtaSPIQ==</latexit>

O(⌦0)
<latexit sha1_base64="O8jx2rqcHcKQkIJxbazf+vu8ugM=">AAAB/3icbVDLSgMxFL3js9bXqODGTWgRKkKZcaPLoht3rWAf0BlLJk3b0GRmSDJCGbvwT8SNC0Xc+hvu/BszbRfaeiBwOOde7skJYs6Udpxva2l5ZXVtPbeR39za3tm19/YbKkokoXUS8Ui2AqwoZyGta6Y5bcWSYhFw2gyGV5nfvKdSsSi81aOY+gL3Q9ZjBGsjdexDT2A9IJijasmrCtrHd6kzPunYRafsTIAWiTsjxUrBO30CgFrH/vK6EUkEDTXhWKm268TaT7HUjHA6znuJojEmQ9ynbUNDLKjy00n+MTo2Shf1ImleqNFE/b2RYqHUSARmMkur5r1M/M9rJ7p34acsjBNNQzI91Es40hHKykBdJinRfGQIJpKZrIgMsMREm8rypgR3/suLpHFWdp2ye2PauIQpcnAEBSiBC+dQgWuoQR0IPMAzvMKb9Wi9WO/Wx3R0yZrtHMAfWJ8/16iWzQ==</latexit><latexit sha1_base64="+pRRmhiUgmlhUaGESjAnpIL+xMU=">AAAB/3icbVDLSgMxFM3UV62vUcGNm9AiVIQy40aXRTfuWsE+oDOWTJppQ5PMkGSEMnbhP/gFblwo4tbfcNe/MdN2oa0HAodz7uWenCBmVGnHmVi5ldW19Y38ZmFre2d3z94/aKookZg0cMQi2Q6QIowK0tBUM9KOJUE8YKQVDK8zv/VApKKRuNOjmPgc9QUNKUbaSF37yONIDzBisFb2apz00X3qjE+7dsmpOFPAZeLOSala9M6eJ9VRvWt/e70IJ5wIjRlSquM6sfZTJDXFjIwLXqJIjPAQ9UnHUIE4UX46zT+GJ0bpwTCS5gkNp+rvjRRxpUY8MJNZWrXoZeJ/XifR4aWfUhEnmgg8OxQmDOoIZmXAHpUEazYyBGFJTVaIB0girE1lBVOCu/jlZdI8r7hOxb01bVyBGfLgGBRBGbjgAlTBDaiDBsDgEbyAN/BuPVmv1of1ORvNWfOdQ/AH1tcP4RKYUw==</latexit><latexit sha1_base64="+pRRmhiUgmlhUaGESjAnpIL+xMU=">AAAB/3icbVDLSgMxFM3UV62vUcGNm9AiVIQy40aXRTfuWsE+oDOWTJppQ5PMkGSEMnbhP/gFblwo4tbfcNe/MdN2oa0HAodz7uWenCBmVGnHmVi5ldW19Y38ZmFre2d3z94/aKookZg0cMQi2Q6QIowK0tBUM9KOJUE8YKQVDK8zv/VApKKRuNOjmPgc9QUNKUbaSF37yONIDzBisFb2apz00X3qjE+7dsmpOFPAZeLOSala9M6eJ9VRvWt/e70IJ5wIjRlSquM6sfZTJDXFjIwLXqJIjPAQ9UnHUIE4UX46zT+GJ0bpwTCS5gkNp+rvjRRxpUY8MJNZWrXoZeJ/XifR4aWfUhEnmgg8OxQmDOoIZmXAHpUEazYyBGFJTVaIB0girE1lBVOCu/jlZdI8r7hOxb01bVyBGfLgGBRBGbjgAlTBDaiDBsDgEbyAN/BuPVmv1of1ORvNWfOdQ/AH1tcP4RKYUw==</latexit><latexit sha1_base64="tD4yIqYYSo6Ds2aM72BEJSXcPgI=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR6qZk3Oiy6MZdK9gHdMaSSTNtaJIZkoxQxi78FTcuFHHrb7jzb0zbWWjrgcDhnHu5JydMONMGoW+nsLK6tr5R3Cxtbe/s7rn7By0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9H11G8/UKVZLO/MOKGBwAPJIkawsVLPPfIFNkOCOaxX/LqgA3yfoclZzy2jKpoBLhMvJ2WQo9Fzv/x+TFJBpSEca931UGKCDCvDCKeTkp9qmmAywgPatVRiQXWQzfJP4KlV+jCKlX3SwJn6eyPDQuuxCO3kNK1e9Kbif143NdFlkDGZpIZKMj8UpRyaGE7LgH2mKDF8bAkmitmskAyxwsTYykq2BG/xy8ukdV71UNW7ReXaVV5HERyDE1ABHrgANXADGqAJCHgEz+AVvDlPzovz7nzMRwtOvnMI/sD5/AHFKZVE</latexit>

O(⌦�1)
<latexit sha1_base64="Q0AKdF2jOlL1KAWEkLKiAKey2T8=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwtQkUsiRtdFt24awX7gCaWyXTSDp08mJkIJWTjlwhuXCji1s9w5984aV1o64ELh3Pu5d57vJgzqSzryygsLa+srhXXSxubW9s75u5eW0aJILRFIh6Jrocl5SykLcUUp91YUBx4nHa88VXud+6pkCwKb9Ukpm6AhyHzGcFKS33zwAmwGhHMUaPqNAI6xHfpqZ0d982KVbOmQIvE/iGVetk5eQSAZt/8dAYRSQIaKsKxlD3bipWbYqEY4TQrOYmkMSZjPKQ9TUMcUOmm0wcydKSVAfIjoStUaKr+nkhxIOUk8HRnfq6c93LxP6+XKP/CTVkYJ4qGZLbITzhSEcrTQAMmKFF8ogkmgulbERlhgYnSmZV0CPb8y4ukfVazrZp9o9O4hBmKcAhlqIIN51CHa2hCCwhk8AQv8Go8GM/Gm/E+ay0YPzP78AfGxzdKEJcF</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="QwCNtm4V3K1G30bFAhLu1HFeKsA=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVwgJjBQtbi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DaDNBypCsdnXOv7r0niBlV2nG+rdLK6tr6RnmzsrW9s7tn7x90VJRITNo4YpHsBUgRRgVpa6oZ6cWSIB4w0g0mN7nffSRS0Ujc62lMfI5GgoYUI22kgX3kcaTHGDHYrHlNTkboIT13s7OBXXXqzgxwmbgFqYICrYH95Q0jnHAiNGZIqb7rxNpPkdQUM5JVvESRGOEJGpG+oQJxovx09kAGT40yhGEkTQkNZ+rviRRxpaY8MJ35uWrRy8X/vH6iwys/pSJONBF4vihMGNQRzNOAQyoJ1mxqCMKSmlshHiOJsDaZVUwI7uLLy6RzUXedunvnVBvXRRxlcAxOQA244BI0wC1ogTbAIAPP4BW8WU/Wi/VufcxbS1Yxcwj+wPr8ATeRlXw=</latexit>

O(⌦�1)
<latexit sha1_base64="Q0AKdF2jOlL1KAWEkLKiAKey2T8=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwtQkUsiRtdFt24awX7gCaWyXTSDp08mJkIJWTjlwhuXCji1s9w5984aV1o64ELh3Pu5d57vJgzqSzryygsLa+srhXXSxubW9s75u5eW0aJILRFIh6Jrocl5SykLcUUp91YUBx4nHa88VXud+6pkCwKb9Ukpm6AhyHzGcFKS33zwAmwGhHMUaPqNAI6xHfpqZ0d982KVbOmQIvE/iGVetk5eQSAZt/8dAYRSQIaKsKxlD3bipWbYqEY4TQrOYmkMSZjPKQ9TUMcUOmm0wcydKSVAfIjoStUaKr+nkhxIOUk8HRnfq6c93LxP6+XKP/CTVkYJ4qGZLbITzhSEcrTQAMmKFF8ogkmgulbERlhgYnSmZV0CPb8y4ukfVazrZp9o9O4hBmKcAhlqIIN51CHa2hCCwhk8AQv8Go8GM/Gm/E+ay0YPzP78AfGxzdKEJcF</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="QwCNtm4V3K1G30bFAhLu1HFeKsA=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVwgJjBQtbi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DaDNBypCsdnXOv7r0niBlV2nG+rdLK6tr6RnmzsrW9s7tn7x90VJRITNo4YpHsBUgRRgVpa6oZ6cWSIB4w0g0mN7nffSRS0Ujc62lMfI5GgoYUI22kgX3kcaTHGDHYrHlNTkboIT13s7OBXXXqzgxwmbgFqYICrYH95Q0jnHAiNGZIqb7rxNpPkdQUM5JVvESRGOEJGpG+oQJxovx09kAGT40yhGEkTQkNZ+rviRRxpaY8MJ35uWrRy8X/vH6iwys/pSJONBF4vihMGNQRzNOAQyoJ1mxqCMKSmlshHiOJsDaZVUwI7uLLy6RzUXedunvnVBvXRRxlcAxOQA244BI0wC1ogTbAIAPP4BW8WU/Wi/VufcxbS1Yxcwj+wPr8ATeRlXw=</latexit>

g1
<latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit><latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit><latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit><latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit>

g�1
<latexit sha1_base64="EXLJsXclMcNZ3QmPUjzCprEXj1I=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnnWTM7MwyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVqhnWmhNKtiBoUXGLdciuwlWikcSSwGY1up37zCbXhSj7YcYJhTAeS9zmj1kmNQTc7DybdUtmv+DOQZRLkpAw5at3SV6enWBqjtExQY9qBn9gwo9pyJnBS7KQGE8pGdIBtRyWN0YTZ7NoJOXVKj/SVdiUtmam/JzIaGzOOI9cZUzs0i95U/M9rp7Z/HWZcJqlFyeaL+qkgVpHp66THNTIrxo5Qprm7lbAh1ZRZF1DRhRAsvrxMGheVwK8E95fl6k0eRwGO4QTOIIArqMId1KAODB7hGV7hzVPei/fufcxbV7x85gj+wPv8ASEIjtI=</latexit><latexit sha1_base64="EXLJsXclMcNZ3QmPUjzCprEXj1I=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnnWTM7MwyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVqhnWmhNKtiBoUXGLdciuwlWikcSSwGY1up37zCbXhSj7YcYJhTAeS9zmj1kmNQTc7DybdUtmv+DOQZRLkpAw5at3SV6enWBqjtExQY9qBn9gwo9pyJnBS7KQGE8pGdIBtRyWN0YTZ7NoJOXVKj/SVdiUtmam/JzIaGzOOI9cZUzs0i95U/M9rp7Z/HWZcJqlFyeaL+qkgVpHp66THNTIrxo5Qprm7lbAh1ZRZF1DRhRAsvrxMGheVwK8E95fl6k0eRwGO4QTOIIArqMId1KAODB7hGV7hzVPei/fufcxbV7x85gj+wPv8ASEIjtI=</latexit><latexit sha1_base64="EXLJsXclMcNZ3QmPUjzCprEXj1I=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnnWTM7MwyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVqhnWmhNKtiBoUXGLdciuwlWikcSSwGY1up37zCbXhSj7YcYJhTAeS9zmj1kmNQTc7DybdUtmv+DOQZRLkpAw5at3SV6enWBqjtExQY9qBn9gwo9pyJnBS7KQGE8pGdIBtRyWN0YTZ7NoJOXVKj/SVdiUtmam/JzIaGzOOI9cZUzs0i95U/M9rp7Z/HWZcJqlFyeaL+qkgVpHp66THNTIrxo5Qprm7lbAh1ZRZF1DRhRAsvrxMGheVwK8E95fl6k0eRwGO4QTOIIArqMId1KAODB7hGV7hzVPei/fufcxbV7x85gj+wPv8ASEIjtI=</latexit><latexit sha1_base64="EXLJsXclMcNZ3QmPUjzCprEXj1I=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnnWTM7MwyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVqhnWmhNKtiBoUXGLdciuwlWikcSSwGY1up37zCbXhSj7YcYJhTAeS9zmj1kmNQTc7DybdUtmv+DOQZRLkpAw5at3SV6enWBqjtExQY9qBn9gwo9pyJnBS7KQGE8pGdIBtRyWN0YTZ7NoJOXVKj/SVdiUtmam/JzIaGzOOI9cZUzs0i95U/M9rp7Z/HWZcJqlFyeaL+qkgVpHp66THNTIrxo5Qprm7lbAh1ZRZF1DRhRAsvrxMGheVwK8E95fl6k0eRwGO4QTOIIArqMId1KAODB7hGV7hzVPei/fufcxbV7x85gj+wPv8ASEIjtI=</latexit>



Phase diagram

•            : usual critical physics is visible, e.g. 

typical experimental trajectory
• Drive scale turns critical into bicritical point (two relevant directions)

•            : correlation length saturates to

⇠ ⇠ �t�⌫

⇠ . x̂�⌫d

x̂ = 0

x̂ 6= 0

drive parameter

distance from 
transition at ⌦�1 = 0

<latexit sha1_base64="OvjjJ77KG89wASsDSEmpmi2/jQ4=">AAAB9HicbVC7SgNBFL0bX3F9RS1tBoNgY5i10SYYtLEzgnlAsobZySQZMrO7zswGwhLwL2wsFLH1N+zt/Bsnj0ITD1w4nHMv994TxIJrg/G3k1laXlldy667G5tb2zu53b2qjhJFWYVGIlL1gGgmeMgqhhvB6rFiRAaC1YL+1divDZjSPArvzDBmviTdkHc4JcZKfvNGsi65T0+8URG3cnlcwBOgReLNSP7i0y0+AkC5lftqtiOaSBYaKojWDQ/Hxk+JMpwKNnKbiWYxoX3SZQ1LQyKZ9tPJ0SN0ZJU26kTKVmjQRP09kRKp9VAGtlMS09Pz3lj8z2skpnPupzyME8NCOl3USQQyERongNpcMWrE0BJCFbe3ItojilBjc3JtCN78y4ukelrwcMG7xfnSJUyRhQM4hGPw4AxKcA1lqACFB3iCF3h1Bs6z8+a8T1szzmxmH/7A+fgBISCTKw==</latexit><latexit sha1_base64="YopChTJ/QvcQqjt2u1sQxztxS9E=">AAAB9HicbVA9SwNBEJ2LX/H8ilraHAbBxrBno00waGNnBPMByRn2Nptkye7eubsXCEd+h42FEmz9G/Y24r9xk1ho4oOBx3szzMwLY860QejLySwtr6yuZdfdjc2t7Z3c7l5VR4kitEIiHql6iDXlTNKKYYbTeqwoFiGntbB/NfFrA6o0i+SdGcY0ELgrWYcRbKwUNG8E7eL79MQfFVErl0cFNIW3SPwfkr94d4vx+NMtt3IfzXZEEkGlIRxr3fBRbIIUK8MIpyO3mWgaY9LHXdqwVGJBdZBOjx55R1Zpe51I2ZLGm6q/J1IstB6K0HYKbHp63puI/3mNxHTOg5TJODFUktmiTsI9E3mTBLw2U5QYPrQEE8XsrR7pYYWJsTm5NgR//uVFUj0t+Kjg36J86RJmyMIBHMIx+HAGJbiGMlSAwAM8wjO8OAPnyRk7r7PWjPMzsw9/4Lx9AxKvlJ8=</latexit><latexit sha1_base64="YopChTJ/QvcQqjt2u1sQxztxS9E=">AAAB9HicbVA9SwNBEJ2LX/H8ilraHAbBxrBno00waGNnBPMByRn2Nptkye7eubsXCEd+h42FEmz9G/Y24r9xk1ho4oOBx3szzMwLY860QejLySwtr6yuZdfdjc2t7Z3c7l5VR4kitEIiHql6iDXlTNKKYYbTeqwoFiGntbB/NfFrA6o0i+SdGcY0ELgrWYcRbKwUNG8E7eL79MQfFVErl0cFNIW3SPwfkr94d4vx+NMtt3IfzXZEEkGlIRxr3fBRbIIUK8MIpyO3mWgaY9LHXdqwVGJBdZBOjx55R1Zpe51I2ZLGm6q/J1IstB6K0HYKbHp63puI/3mNxHTOg5TJODFUktmiTsI9E3mTBLw2U5QYPrQEE8XsrR7pYYWJsTm5NgR//uVFUj0t+Kjg36J86RJmyMIBHMIx+HAGJbiGMlSAwAM8wjO8OAPnyRk7r7PWjPMzsw9/4Lx9AxKvlJ8=</latexit><latexit sha1_base64="YLosKIF7qX/k0TUGNuxGj/U/v0w=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxpJxoxuh6MadFewD2rFk0kwbmmTGJFMoQ7/DjQtF3Pox7vwb08dCWw9cOJxzL/feEyaCG4vxt5dbWV1b38hvFra2d3b3ivsHdROnmrIajUWsmyExTHDFapZbwZqJZkSGgjXCwc3EbwyZNjxWD3aUsECSnuIRp8Q6KWjfSdYjj9mZP77CnWIJl/EUaJn4c1KCOaqd4le7G9NUMmWpIMa0fJzYICPacirYuNBODUsIHZAeazmqiGQmyKZHj9GJU7ooirUrZdFU/T2REWnMSIauUxLbN4veRPzPa6U2ugwyrpLUMkVni6JUIBujSQKoyzWjVowcIVRzdyuifaIJtS6nggvBX3x5mdTPyz4u+/e4VLmex5GHIziGU/DhAipwC1WoAYUneIZXePOG3ov37n3MWnPefOYQ/sD7/AGx2ZFe</latexit>

⇠

�t
<latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit>

x̂�⌫d
<latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit><latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit><latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit><latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit>

• infinitely rapidly driven smoothly recovered as x̂ ⇠ ⌦�1 ! 0
<latexit sha1_base64="owrAQ3fi6AXHqguvR+DMgJkV92E=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgxpKIoMuiG3dWsA9oYplMJ+3QmSTM3IgldOXGX3HjQhG3foM7/8Zpm4W2Hhg4nHMvd84JEsE1OM63VVhYXFpeKa6W1tY3Nrfs7Z2GjlNFWZ3GIlatgGgmeMTqwEGwVqIYkYFgzWBwOfab90xpHke3MEyYL0kv4iGnBIzUsfe9PgH8gD3NJfauJeuRu+zYHWEPYux07LJTcSbA88TNSRnlqHXsL68b01SyCKggWrddJwE/Iwo4FWxU8lLNEkIHpMfahkZEMu1nkxgjfGiULg5jZV4EeKL+3siI1HooAzMpCfT1rDcW//PaKYTnfsajJAUW0emhMBXYRBx3grtcMQpiaAihipu/YtonilAwzZVMCe5s5HnSOKm4TsW9OS1XL/I6imgPHaAj5KIzVEVXqIbqiKJH9Ixe0Zv1ZL1Y79bHdLRg5Tu76A+szx8IMJeL</latexit><latexit sha1_base64="owrAQ3fi6AXHqguvR+DMgJkV92E=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgxpKIoMuiG3dWsA9oYplMJ+3QmSTM3IgldOXGX3HjQhG3foM7/8Zpm4W2Hhg4nHMvd84JEsE1OM63VVhYXFpeKa6W1tY3Nrfs7Z2GjlNFWZ3GIlatgGgmeMTqwEGwVqIYkYFgzWBwOfab90xpHke3MEyYL0kv4iGnBIzUsfe9PgH8gD3NJfauJeuRu+zYHWEPYux07LJTcSbA88TNSRnlqHXsL68b01SyCKggWrddJwE/Iwo4FWxU8lLNEkIHpMfahkZEMu1nkxgjfGiULg5jZV4EeKL+3siI1HooAzMpCfT1rDcW//PaKYTnfsajJAUW0emhMBXYRBx3grtcMQpiaAihipu/YtonilAwzZVMCe5s5HnSOKm4TsW9OS1XL/I6imgPHaAj5KIzVEVXqIbqiKJH9Ixe0Zv1ZL1Y79bHdLRg5Tu76A+szx8IMJeL</latexit><latexit sha1_base64="owrAQ3fi6AXHqguvR+DMgJkV92E=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgxpKIoMuiG3dWsA9oYplMJ+3QmSTM3IgldOXGX3HjQhG3foM7/8Zpm4W2Hhg4nHMvd84JEsE1OM63VVhYXFpeKa6W1tY3Nrfs7Z2GjlNFWZ3GIlatgGgmeMTqwEGwVqIYkYFgzWBwOfab90xpHke3MEyYL0kv4iGnBIzUsfe9PgH8gD3NJfauJeuRu+zYHWEPYux07LJTcSbA88TNSRnlqHXsL68b01SyCKggWrddJwE/Iwo4FWxU8lLNEkIHpMfahkZEMu1nkxgjfGiULg5jZV4EeKL+3siI1HooAzMpCfT1rDcW//PaKYTnfsajJAUW0emhMBXYRBx3grtcMQpiaAihipu/YtonilAwzZVMCe5s5HnSOKm4TsW9OS1XL/I6imgPHaAj5KIzVEVXqIbqiKJH9Ixe0Zv1ZL1Y79bHdLRg5Tu76A+szx8IMJeL</latexit><latexit sha1_base64="owrAQ3fi6AXHqguvR+DMgJkV92E=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgxpKIoMuiG3dWsA9oYplMJ+3QmSTM3IgldOXGX3HjQhG3foM7/8Zpm4W2Hhg4nHMvd84JEsE1OM63VVhYXFpeKa6W1tY3Nrfs7Z2GjlNFWZ3GIlatgGgmeMTqwEGwVqIYkYFgzWBwOfab90xpHke3MEyYL0kv4iGnBIzUsfe9PgH8gD3NJfauJeuRu+zYHWEPYux07LJTcSbA88TNSRnlqHXsL68b01SyCKggWrddJwE/Iwo4FWxU8lLNEkIHpMfahkZEMu1nkxgjfGiULg5jZV4EeKL+3siI1HooAzMpCfT1rDcW//PaKYTnfsajJAUW0emhMBXYRBx3grtcMQpiaAihipu/YtonilAwzZVMCe5s5HnSOKm4TsW9OS1XL/I6imgPHaAj5KIzVEVXqIbqiKJH9Ixe0Zv1ZL1Y79bHdLRg5Tu76A+szx8IMJeL</latexit>



Phase diagram

typical experimental trajectory
• Observability

• width of saturation window hosts the new critical exponent

|�t| ⇠= |x̂|⌫d/⌫

drive parameter

distance from 
transition at ⌦�1 = 0

<latexit sha1_base64="OvjjJ77KG89wASsDSEmpmi2/jQ4=">AAAB9HicbVC7SgNBFL0bX3F9RS1tBoNgY5i10SYYtLEzgnlAsobZySQZMrO7zswGwhLwL2wsFLH1N+zt/Bsnj0ITD1w4nHMv994TxIJrg/G3k1laXlldy667G5tb2zu53b2qjhJFWYVGIlL1gGgmeMgqhhvB6rFiRAaC1YL+1divDZjSPArvzDBmviTdkHc4JcZKfvNGsi65T0+8URG3cnlcwBOgReLNSP7i0y0+AkC5lftqtiOaSBYaKojWDQ/Hxk+JMpwKNnKbiWYxoX3SZQ1LQyKZ9tPJ0SN0ZJU26kTKVmjQRP09kRKp9VAGtlMS09Pz3lj8z2skpnPupzyME8NCOl3USQQyERongNpcMWrE0BJCFbe3ItojilBjc3JtCN78y4ukelrwcMG7xfnSJUyRhQM4hGPw4AxKcA1lqACFB3iCF3h1Bs6z8+a8T1szzmxmH/7A+fgBISCTKw==</latexit><latexit sha1_base64="YopChTJ/QvcQqjt2u1sQxztxS9E=">AAAB9HicbVA9SwNBEJ2LX/H8ilraHAbBxrBno00waGNnBPMByRn2Nptkye7eubsXCEd+h42FEmz9G/Y24r9xk1ho4oOBx3szzMwLY860QejLySwtr6yuZdfdjc2t7Z3c7l5VR4kitEIiHql6iDXlTNKKYYbTeqwoFiGntbB/NfFrA6o0i+SdGcY0ELgrWYcRbKwUNG8E7eL79MQfFVErl0cFNIW3SPwfkr94d4vx+NMtt3IfzXZEEkGlIRxr3fBRbIIUK8MIpyO3mWgaY9LHXdqwVGJBdZBOjx55R1Zpe51I2ZLGm6q/J1IstB6K0HYKbHp63puI/3mNxHTOg5TJODFUktmiTsI9E3mTBLw2U5QYPrQEE8XsrR7pYYWJsTm5NgR//uVFUj0t+Kjg36J86RJmyMIBHMIx+HAGJbiGMlSAwAM8wjO8OAPnyRk7r7PWjPMzsw9/4Lx9AxKvlJ8=</latexit><latexit sha1_base64="YopChTJ/QvcQqjt2u1sQxztxS9E=">AAAB9HicbVA9SwNBEJ2LX/H8ilraHAbBxrBno00waGNnBPMByRn2Nptkye7eubsXCEd+h42FEmz9G/Y24r9xk1ho4oOBx3szzMwLY860QejLySwtr6yuZdfdjc2t7Z3c7l5VR4kitEIiHql6iDXlTNKKYYbTeqwoFiGntbB/NfFrA6o0i+SdGcY0ELgrWYcRbKwUNG8E7eL79MQfFVErl0cFNIW3SPwfkr94d4vx+NMtt3IfzXZEEkGlIRxr3fBRbIIUK8MIpyO3mWgaY9LHXdqwVGJBdZBOjx55R1Zpe51I2ZLGm6q/J1IstB6K0HYKbHp63puI/3mNxHTOg5TJODFUktmiTsI9E3mTBLw2U5QYPrQEE8XsrR7pYYWJsTm5NgR//uVFUj0t+Kjg36J86RJmyMIBHMIx+HAGJbiGMlSAwAM8wjO8OAPnyRk7r7PWjPMzsw9/4Lx9AxKvlJ8=</latexit><latexit sha1_base64="YLosKIF7qX/k0TUGNuxGj/U/v0w=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxpJxoxuh6MadFewD2rFk0kwbmmTGJFMoQ7/DjQtF3Pox7vwb08dCWw9cOJxzL/feEyaCG4vxt5dbWV1b38hvFra2d3b3ivsHdROnmrIajUWsmyExTHDFapZbwZqJZkSGgjXCwc3EbwyZNjxWD3aUsECSnuIRp8Q6KWjfSdYjj9mZP77CnWIJl/EUaJn4c1KCOaqd4le7G9NUMmWpIMa0fJzYICPacirYuNBODUsIHZAeazmqiGQmyKZHj9GJU7ooirUrZdFU/T2REWnMSIauUxLbN4veRPzPa6U2ugwyrpLUMkVni6JUIBujSQKoyzWjVowcIVRzdyuifaIJtS6nggvBX3x5mdTPyz4u+/e4VLmex5GHIziGU/DhAipwC1WoAYUneIZXePOG3ov37n3MWnPefOYQ/sD7/AGx2ZFe</latexit>

⇠

�t
<latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit>

x̂�⌫d
<latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit><latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit><latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit><latexit sha1_base64="2RDf5RkJjLIVq+pAIZK/SULpHFo=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCF0sigh6LXjxWsB/QxLLZbtqlm03YnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+7Da1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOMb2d+54kpzWP5ANOE+REZSh5ySsBIfbuKvRGBbJI/ZueeTPuDHPftmlN35sCrxC1IDRVo9u0vbxDTNGISqCBa91wnAT8jCjgVLK94qWYJoWMyZD1DJYmY9rP57Tk+NcoAh7EyJQHP1d8TGYm0nkaB6YwIjPSyNxP/83ophNd+xmWSApN0sShMBYYYz4LAA64YBTE1hFDFza2YjogiFExcFROCu/zyKmlf1F2n7t5f1ho3RRxldIxO0Bly0RVqoDvURC1E0QQ9o1f0ZuXWi/VufSxaS1Yxc4T+wPr8Aad3lC0=</latexit>

|x̂|⌫d/⌫
<latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit><latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit><latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit><latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit>

|x̂|⌫d/⌫
<latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit><latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit><latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit><latexit sha1_base64="NF1nA5j8QR4f7psAZLvKrPoSgbo=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmkiAkGCtYGItEH1ITKsd1WquOE9k3iCrtzMKvsDCAECtfwMbf4LYZoOVI9+ronHtl3xMkgmtwnG9rYXFpeWW1sFZc39jc2rZ3dus6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gv7V2G/cM6V5LG9hkDA/Il3JQ04JGKltH2BPsBCGXo9A9jDyFO/2YHiXeTJtd05MH7XtklN2JsDzxM1JCeWotu0vrxPTNGISqCBat1wnAT8jCjgVbFT0Us0SQvuky1qGShIx7WeTU0b4yCgdHMbKlAQ8UX9vZCTSehAFZjIi0NOz3lj8z2ulEF74GZdJCkzS6UNhKjDEeJwL7nDFKIiBIYQqbv6KaY8oQsGkVzQhuLMnz5P6adl1yu7NWalymcdRQPvoEB0jF52jCrpGVVRDFD2iZ/SK3qwn68V6tz6mowtWvrOH/sD6/AFxMZtd</latexit>



Phase diagram: Nature of Phase Transition

typical experimental trajectory
• Fluctuation induced first order phase transition

•   Perturbation theory converges despite driving

• Phases macroscopically distinct by symmetry breaking pattern

• Correlation length remains finite despite symmetry breaking transition
➡ Fluctuation induced, weak first order phase transition

Coleman, Weinberg, PRD (1973); Halperin, Lubensky, Ma, PRL (1974); Fisher, Nelson, PRL (1974)

drive parameter
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Critical Degeneracy: Coleman-Weinberg phenomenon

• Multiple gapless modes: Critical mode coupled to non-critical gapless modes

Coleman, Weinberg, PRD (1973)

Halperin-Lubensky-Ma

 Halperin, Lubensky, Ma, PRL (1974)
Fisher, Nelson, PRL (1974)

• gauged vector models

• superconductors

• Goldstone modes

!

! !

• Intuition: eliminating the non-critical mode

➡ Fluctuation induced first order phase transition (w/o explicit symmetry breaking)
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potential landscape for mode 
undergoing phase transition

Z
D�2,>

<latexit sha1_base64="eYILLRZPVgNCDN1P4EmTqx6IRro=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISEpiK60qAuXFewDmhAm00k7dPJgZiKUUHDjr7hxoYhbf8Kdf+Ok7UJbDwwczrmXOfcEKWdS2fa3sbC4tLyyWlorr29sbm2bO7tNmWSC0AZJeCLaAZaUs5g2FFOctlNBcRRw2goG14XfeqBCsiS+V8OUehHuxSxkBCst+ea+y2KF3AirPsEc3SA37TM/r55cjHyzYlv2GGieOFNSqV1apzUAqPvml9tNSBbRWBGOpew4dqq8HAvFCKejsptJmmIywD3a0TTGEZVePr5hhI600kVhIvTTicbq740cR1IOo0BPFmHlrFeI/3mdTIXnXs7iNFM0JpOPwowjlaCiENRlghLFh5pgIpjOikgfC0yUrq2sS3BmT54nzarl2JZzp9u4gglKcACHcAwOnEENbqEODSDwCM/wCm/Gk/FivBsfk9EFY7qzB39gfP4AAIiX3g==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="ut26SN/D6cIqk2UtDA9FCsldNFg=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISXpRldS1IXLCvYBTQiT6bQdOpmEmYlQQsGNv+LGhSJu/Ql3/o2TNgttPTBwOOde5twTJpwp7Tjf1tLyyuraemmjvLm1vbNr7+23VJxKQpsk5rHshFhRzgRtaqY57SSS4ijktB2OrnO//UClYrG41+OE+hEeCNZnBGsjBfahx4RGXoT1kGCObpCXDFmQ1c4uJ4FdcarOFGiRuAWpQIFGYH95vZikERWacKxU13US7WdYakY4nZS9VNEEkxEe0K6hAkdU+dn0hgk6MUoP9WNpnkk0VX9vZDhSahyFZjIPq+a9XPzP66a6f+FnTCSppoLMPuqnHOkY5YWgHpOUaD42BBPJTFZEhlhiok1tZVOCO3/yImnVqq5Tde+cSv2qqKMER3AMp+DCOdThFhrQBAKP8Ayv8GY9WS/Wu/UxG12yip0D+APr8wd4bJa8</latexit>

Z
D�2,>

<latexit sha1_base64="eYILLRZPVgNCDN1P4EmTqx6IRro=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISEpiK60qAuXFewDmhAm00k7dPJgZiKUUHDjr7hxoYhbf8Kdf+Ok7UJbDwwczrmXOfcEKWdS2fa3sbC4tLyyWlorr29sbm2bO7tNmWSC0AZJeCLaAZaUs5g2FFOctlNBcRRw2goG14XfeqBCsiS+V8OUehHuxSxkBCst+ea+y2KF3AirPsEc3SA37TM/r55cjHyzYlv2GGieOFNSqV1apzUAqPvml9tNSBbRWBGOpew4dqq8HAvFCKejsptJmmIywD3a0TTGEZVePr5hhI600kVhIvTTicbq740cR1IOo0BPFmHlrFeI/3mdTIXnXs7iNFM0JpOPwowjlaCiENRlghLFh5pgIpjOikgfC0yUrq2sS3BmT54nzarl2JZzp9u4gglKcACHcAwOnEENbqEODSDwCM/wCm/Gk/FivBsfk9EFY7qzB39gfP4AAIiX3g==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="ut26SN/D6cIqk2UtDA9FCsldNFg=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISXpRldS1IXLCvYBTQiT6bQdOpmEmYlQQsGNv+LGhSJu/Ql3/o2TNgttPTBwOOde5twTJpwp7Tjf1tLyyuraemmjvLm1vbNr7+23VJxKQpsk5rHshFhRzgRtaqY57SSS4ijktB2OrnO//UClYrG41+OE+hEeCNZnBGsjBfahx4RGXoT1kGCObpCXDFmQ1c4uJ4FdcarOFGiRuAWpQIFGYH95vZikERWacKxU13US7WdYakY4nZS9VNEEkxEe0K6hAkdU+dn0hgk6MUoP9WNpnkk0VX9vZDhSahyFZjIPq+a9XPzP66a6f+FnTCSppoLMPuqnHOkY5YWgHpOUaD42BBPJTFZEhlhiok1tZVOCO3/yImnVqq5Tde+cSv2qqKMER3AMp+DCOdThFhrQBAKP8Ayv8GY9WS/Wu/UxG12yip0D+APr8wd4bJa8</latexit>

Z
D�2,>

<latexit sha1_base64="eYILLRZPVgNCDN1P4EmTqx6IRro=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISEpiK60qAuXFewDmhAm00k7dPJgZiKUUHDjr7hxoYhbf8Kdf+Ok7UJbDwwczrmXOfcEKWdS2fa3sbC4tLyyWlorr29sbm2bO7tNmWSC0AZJeCLaAZaUs5g2FFOctlNBcRRw2goG14XfeqBCsiS+V8OUehHuxSxkBCst+ea+y2KF3AirPsEc3SA37TM/r55cjHyzYlv2GGieOFNSqV1apzUAqPvml9tNSBbRWBGOpew4dqq8HAvFCKejsptJmmIywD3a0TTGEZVePr5hhI600kVhIvTTicbq740cR1IOo0BPFmHlrFeI/3mdTIXnXs7iNFM0JpOPwowjlaCiENRlghLFh5pgIpjOikgfC0yUrq2sS3BmT54nzarl2JZzp9u4gglKcACHcAwOnEENbqEODSDwCM/wCm/Gk/FivBsfk9EFY7qzB39gfP4AAIiX3g==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="ut26SN/D6cIqk2UtDA9FCsldNFg=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISXpRldS1IXLCvYBTQiT6bQdOpmEmYlQQsGNv+LGhSJu/Ql3/o2TNgttPTBwOOde5twTJpwp7Tjf1tLyyuraemmjvLm1vbNr7+23VJxKQpsk5rHshFhRzgRtaqY57SSS4ijktB2OrnO//UClYrG41+OE+hEeCNZnBGsjBfahx4RGXoT1kGCObpCXDFmQ1c4uJ4FdcarOFGiRuAWpQIFGYH95vZikERWacKxU13US7WdYakY4nZS9VNEEkxEe0K6hAkdU+dn0hgk6MUoP9WNpnkk0VX9vZDhSahyFZjIPq+a9XPzP66a6f+FnTCSppoLMPuqnHOkY5YWgHpOUaD42BBPJTFZEhlhiok1tZVOCO3/yImnVqq5Tde+cSv2qqKMER3AMp+DCOdThFhrQBAKP8Ayv8GY9WS/Wu/UxG12yip0D+APr8wd4bJa8</latexit>

�2
<latexit sha1_base64="q1TIFAO34ntoZyREvJePZUupW6s=">AAAB7XicbVC7TgMxENwLrxBeAUooLCIkquguDZQRNJSJRB5Scop8ji8x8dmW7UOKTvkHGgoQouUX+A46Oj4F51FAwkgrjWZ2tbsTKc6M9f0vL7e2vrG5ld8u7Ozu7R8UD4+aRqaa0AaRXOp2hA3lTNCGZZbTttIUJxGnrWh0M/VbD1QbJsWdHSsaJnggWMwItk5qdtWQ9Sq9Yskv+zOgVRIsSKl6+lH/BoBar/jZ7UuSJlRYwrExncBXNsywtoxwOil0U0MVJiM8oB1HBU6oCbPZtRN07pQ+iqV2JSyaqb8nMpwYM04i15lgOzTL3lT8z+ukNr4KMyZUaqkg80VxypGVaPo66jNNieVjRzDRzN2KyBBrTKwLqOBCCJZfXiXNSjnwy0HdpXENc+ThBM7gAgK4hCrcQg0aQOAeHuEZXjzpPXmv3tu8NectZo7hD7z3H0uEkSU=</latexit><latexit sha1_base64="zIpa4DuAbGKCZ0+J+DDn1SE8TyI=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuymiWXQxjIB84BkCbOT2WTM7MwyMyuEJaW9jYUitv5CvsPOb/AnnDwKTTxw4XDOvdx7TxBzpo3rfjmZtfWNza3sdm5nd2//IH941NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhjdTv/lAlWZS3JlRTP0I9wULGcHGSo1OPGDdUjdfcIvuDGiVeAtSqJxOat+PZ5NqN//Z6UmSRFQYwrHWbc+NjZ9iZRjhdJzrJJrGmAxxn7YtFTii2k9n147RhVV6KJTKljBopv6eSHGk9SgKbGeEzUAve1PxP6+dmPDKT5mIE0MFmS8KE46MRNPXUY8pSgwfWYKJYvZWRAZYYWJsQDkbgrf88ipplIqeW/RqNo1rmCMLJ3AOl+BBGSpwC1WoA4F7eIIXeHWk8+y8Oe/z1oyzmDmGP3A+fgApyZKL</latexit><latexit sha1_base64="zIpa4DuAbGKCZ0+J+DDn1SE8TyI=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuymiWXQxjIB84BkCbOT2WTM7MwyMyuEJaW9jYUitv5CvsPOb/AnnDwKTTxw4XDOvdx7TxBzpo3rfjmZtfWNza3sdm5nd2//IH941NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhjdTv/lAlWZS3JlRTP0I9wULGcHGSo1OPGDdUjdfcIvuDGiVeAtSqJxOat+PZ5NqN//Z6UmSRFQYwrHWbc+NjZ9iZRjhdJzrJJrGmAxxn7YtFTii2k9n147RhVV6KJTKljBopv6eSHGk9SgKbGeEzUAve1PxP6+dmPDKT5mIE0MFmS8KE46MRNPXUY8pSgwfWYKJYvZWRAZYYWJsQDkbgrf88ipplIqeW/RqNo1rmCMLJ3AOl+BBGSpwC1WoA4F7eIIXeHWk8+y8Oe/z1oyzmDmGP3A+fgApyZKL</latexit><latexit sha1_base64="euaGfIWzVk5rRgKRCPg0fdWryYo=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SaBm0sYxgPiA5wt5mL1mzt3vszgkh5D/YWChi6/+x89+4Sa7QxAcDj/dmmJkXpVJY9P1vr7CxubW9U9wt7e0fHB6Vj09aVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+nfvtJ26s0OoBJykPEzpUIhaMopNavXQk+rV+ueJX/QXIOglyUoEcjX75qzfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jiqacBtOF9fOyIVTBiTWxpVCslB/T0xpYu0kiVxnQnFkV725+J/XzTC+DqdCpRlyxZaL4kwS1GT+OhkIwxnKiSOUGeFuJWxEDWXoAiq5EILVl9dJq1YN/Gpw71fqN3kcRTiDc7iEAK6gDnfQgCYweIRneIU3T3sv3rv3sWwtePnMKfyB9/kDO4qO4A==</latexit>

• alternatively: RG picture, runaway flow signals generation of new length scale

and many after!



Picture: fluctuation induced many-body Kapizta pendulum

• renormalization of n = 0 sector due to higher FBZs

• 1-loop effective potential for n=0: interaction sign change

• suggests generation of additional minimum due to fast drive 
via Kapitza mechanism

• universal: critical degeneracy guaranteed by Floquet theorem

Citro et al., AoP (2015); Lerose, Marino, Gambassi, Silva, arxiv:1803.04490

!

! !

V (�1)
<latexit sha1_base64="f6mBYJtvM+pQ/HVMoSRKfmzlCgg=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CS1CRSi7XvRY9OKxgv2Q7lKyabYNTbJLkhXK0l/hxYOiXv053vw3ptsetPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbC8c3M7zxSpVks780koYHAQ8kiRrCx0kO75icj1vfO+uWqW3dzoFXiLUi1UfHP3wGg2S9/+YOYpIJKQzjWuue5iQkyrAwjnE5LfqppgskYD2nPUokF1UGWHzxFp1YZoChWtqRBufp7IsNC64kIbafAZqSXvZn4n9dLTXQVZEwmqaGSzBdFKUcmRrPv0YApSgyfWIKJYvZWREZYYWJsRiUbgrf88ippX9Q9t+7d2TSuYY4inEAFauDBJTTgFprQAgICnuAFXh3lPDtvzse8teAsZo7hD5zPH751kS0=</latexit><latexit sha1_base64="XFpFrkjWTYRC/a12Uvc8QVBX0UU=">AAAB8HicbVDLSgNBEOz1GeMr6tHLkCBEhLDrRY9BLx4jmIdklzA7mU2GzMwuM7PCsuQr9OBBEa9+jrf8jZPHQRMLGoqqbrq7woQzbVx34qytb2xubRd2irt7+weHpaPjlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh6Hbqt5+o0iyWDyZLaCDwQLKIEWys9Niq+smQ9bzzXqni1twZ0CrxFqRSL/sXL5N61uiVvv1+TFJBpSEca9313MQEOVaGEU7HRT/VNMFkhAe0a6nEguognx08RmdW6aMoVrakQTP190SOhdaZCG2nwGaol72p+J/XTU10HeRMJqmhkswXRSlHJkbT71GfKUoMzyzBRDF7KyJDrDAxNqOiDcFbfnmVtC5rnlvz7m0aNzBHAU6hDFXw4ArqcAcNaAIBAc/wBu+Ocl6dD+dz3rrmLGZO4A+crx/H35Kz</latexit><latexit sha1_base64="XFpFrkjWTYRC/a12Uvc8QVBX0UU=">AAAB8HicbVDLSgNBEOz1GeMr6tHLkCBEhLDrRY9BLx4jmIdklzA7mU2GzMwuM7PCsuQr9OBBEa9+jrf8jZPHQRMLGoqqbrq7woQzbVx34qytb2xubRd2irt7+weHpaPjlo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh6Hbqt5+o0iyWDyZLaCDwQLKIEWys9Niq+smQ9bzzXqni1twZ0CrxFqRSL/sXL5N61uiVvv1+TFJBpSEca9313MQEOVaGEU7HRT/VNMFkhAe0a6nEguognx08RmdW6aMoVrakQTP190SOhdaZCG2nwGaol72p+J/XTU10HeRMJqmhkswXRSlHJkbT71GfKUoMzyzBRDF7KyJDrDAxNqOiDcFbfnmVtC5rnlvz7m0aNzBHAU6hDFXw4ArqcAcNaAIBAc/wBu+Ocl6dD+dz3rrmLGZO4A+crx/H35Kz</latexit><latexit sha1_base64="P7yRot8DNqoJC4kfw4rdvRaBoVE=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhBiE+5stAzaWEYwH5IcYW8zSZbs7h27e0I48itsLBSx9efY+W/cJFdo4oOBx3szzMyLEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZxqhg0Wi1i3I2pQcIUNy63AdqKRykhgKxrfzvzWE2rDY/VgJwmGkg4VH3BGrZMem5VuMuK94KJXKvtVfw6ySoKclCFHvVf66vZjlkpUlglqTCfwExtmVFvOBE6L3dRgQtmYDrHjqKISTZjND56Sc6f0ySDWrpQlc/X3REalMRMZuU5J7cgsezPxP6+T2sF1mHGVpBYVWywapILYmMy+J32ukVkxcYQyzd2thI2opsy6jIouhGD55VXSvKwGfjW498u1mzyOApzCGVQggCuowR3UoQEMJDzDK7x52nvx3r2PReual8+cwB94nz+r9o+k</latexit>

V (�1)
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<latexit sha1_base64="eYILLRZPVgNCDN1P4EmTqx6IRro=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISEpiK60qAuXFewDmhAm00k7dPJgZiKUUHDjr7hxoYhbf8Kdf+Ok7UJbDwwczrmXOfcEKWdS2fa3sbC4tLyyWlorr29sbm2bO7tNmWSC0AZJeCLaAZaUs5g2FFOctlNBcRRw2goG14XfeqBCsiS+V8OUehHuxSxkBCst+ea+y2KF3AirPsEc3SA37TM/r55cjHyzYlv2GGieOFNSqV1apzUAqPvml9tNSBbRWBGOpew4dqq8HAvFCKejsptJmmIywD3a0TTGEZVePr5hhI600kVhIvTTicbq740cR1IOo0BPFmHlrFeI/3mdTIXnXs7iNFM0JpOPwowjlaCiENRlghLFh5pgIpjOikgfC0yUrq2sS3BmT54nzarl2JZzp9u4gglKcACHcAwOnEENbqEODSDwCM/wCm/Gk/FivBsfk9EFY7qzB39gfP4AAIiX3g==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="20sSNIWRFnDbahNlYwyBQR2swK0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJAURFe2qAuXFewDmhAm00k7dDIJMxOhxIIbP8CfcONCEbf+hDs/wn9w0nahrQcGDufcy5x7goRRqWz7y5ibX1hcWi6sFFfX1jc2za3thoxTgUkdxywWrQBJwigndUUVI61EEBQFjDSD/kXuN2+JkDTmN2qQEC9CXU5DipHSkm/uupQr6EZI9TBi8BK6SY/6WfnobOibJduyR4CzxJmQUrViHVfuvh9rvvnpdmKcRoQrzJCUbcdOlJchoShmZFh0U0kShPuoS9qachQR6WWjG4bwQCsdGMZCP51opP7eyFAk5SAK9GQeVk57ufif105VeOpllCepIhyPPwpTBlUM80JghwqCFRtogrCgOivEPSQQVrq2oi7BmT55ljTKlmNbzrVu4xyMUQB7YB8cAgecgCq4AjVQBxjcgyfwAl6NB+PZeDPex6NzxmRnB/yB8fEDozWZ1w==</latexit><latexit sha1_base64="ut26SN/D6cIqk2UtDA9FCsldNFg=">AAACA3icbVDLSsNAFL3xWesr6k43g0VwISXpRldS1IXLCvYBTQiT6bQdOpmEmYlQQsGNv+LGhSJu/Ql3/o2TNgttPTBwOOde5twTJpwp7Tjf1tLyyuraemmjvLm1vbNr7+23VJxKQpsk5rHshFhRzgRtaqY57SSS4ijktB2OrnO//UClYrG41+OE+hEeCNZnBGsjBfahx4RGXoT1kGCObpCXDFmQ1c4uJ4FdcarOFGiRuAWpQIFGYH95vZikERWacKxU13US7WdYakY4nZS9VNEEkxEe0K6hAkdU+dn0hgk6MUoP9WNpnkk0VX9vZDhSahyFZjIPq+a9XPzP66a6f+FnTCSppoLMPuqnHOkY5YWgHpOUaD42BBPJTFZEhlhiok1tZVOCO3/yImnVqq5Tde+cSv2qqKMER3AMp+DCOdThFhrQBAKP8Ayv8GY9WS/Wu/UxG12yip0D+APr8wd4bJa8</latexit>

�2
<latexit sha1_base64="q1TIFAO34ntoZyREvJePZUupW6s=">AAAB7XicbVC7TgMxENwLrxBeAUooLCIkquguDZQRNJSJRB5Scop8ji8x8dmW7UOKTvkHGgoQouUX+A46Oj4F51FAwkgrjWZ2tbsTKc6M9f0vL7e2vrG5ld8u7Ozu7R8UD4+aRqaa0AaRXOp2hA3lTNCGZZbTttIUJxGnrWh0M/VbD1QbJsWdHSsaJnggWMwItk5qdtWQ9Sq9Yskv+zOgVRIsSKl6+lH/BoBar/jZ7UuSJlRYwrExncBXNsywtoxwOil0U0MVJiM8oB1HBU6oCbPZtRN07pQ+iqV2JSyaqb8nMpwYM04i15lgOzTL3lT8z+ukNr4KMyZUaqkg80VxypGVaPo66jNNieVjRzDRzN2KyBBrTKwLqOBCCJZfXiXNSjnwy0HdpXENc+ThBM7gAgK4hCrcQg0aQOAeHuEZXjzpPXmv3tu8NectZo7hD7z3H0uEkSU=</latexit><latexit sha1_base64="zIpa4DuAbGKCZ0+J+DDn1SE8TyI=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuymiWXQxjIB84BkCbOT2WTM7MwyMyuEJaW9jYUitv5CvsPOb/AnnDwKTTxw4XDOvdx7TxBzpo3rfjmZtfWNza3sdm5nd2//IH941NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhjdTv/lAlWZS3JlRTP0I9wULGcHGSo1OPGDdUjdfcIvuDGiVeAtSqJxOat+PZ5NqN//Z6UmSRFQYwrHWbc+NjZ9iZRjhdJzrJJrGmAxxn7YtFTii2k9n147RhVV6KJTKljBopv6eSHGk9SgKbGeEzUAve1PxP6+dmPDKT5mIE0MFmS8KE46MRNPXUY8pSgwfWYKJYvZWRAZYYWJsQDkbgrf88ipplIqeW/RqNo1rmCMLJ3AOl+BBGSpwC1WoA4F7eIIXeHWk8+y8Oe/z1oyzmDmGP3A+fgApyZKL</latexit><latexit sha1_base64="zIpa4DuAbGKCZ0+J+DDn1SE8TyI=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuymiWXQxjIB84BkCbOT2WTM7MwyMyuEJaW9jYUitv5CvsPOb/AnnDwKTTxw4XDOvdx7TxBzpo3rfjmZtfWNza3sdm5nd2//IH941NAyUYTWieRStQKsKWeC1g0znLZiRXEUcNoMhjdTv/lAlWZS3JlRTP0I9wULGcHGSo1OPGDdUjdfcIvuDGiVeAtSqJxOat+PZ5NqN//Z6UmSRFQYwrHWbc+NjZ9iZRjhdJzrJJrGmAxxn7YtFTii2k9n147RhVV6KJTKljBopv6eSHGk9SgKbGeEzUAve1PxP6+dmPDKT5mIE0MFmS8KE46MRNPXUY8pSgwfWYKJYvZWRAZYYWJsQDkbgrf88ipplIqeW/RqNo1rmCMLJ3AOl+BBGSpwC1WoA4F7eIIXeHWk8+y8Oe/z1oyzmDmGP3A+fgApyZKL</latexit><latexit sha1_base64="euaGfIWzVk5rRgKRCPg0fdWryYo=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SaBm0sYxgPiA5wt5mL1mzt3vszgkh5D/YWChi6/+x89+4Sa7QxAcDj/dmmJkXpVJY9P1vr7CxubW9U9wt7e0fHB6Vj09aVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+nfvtJ26s0OoBJykPEzpUIhaMopNavXQk+rV+ueJX/QXIOglyUoEcjX75qzfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jiqacBtOF9fOyIVTBiTWxpVCslB/T0xpYu0kiVxnQnFkV725+J/XzTC+DqdCpRlyxZaL4kwS1GT+OhkIwxnKiSOUGeFuJWxEDWXoAiq5EILVl9dJq1YN/Gpw71fqN3kcRTiDc7iEAK6gDnfQgCYweIRneIU3T3sv3rv3sWwtePnMKfyB9/kDO4qO4A==</latexit>

• alternatively: RG picture, runaway flow signals generation of new length scale

g1-loop0 < 0
<latexit sha1_base64="aZojI7FlQaQed8BHNOPr0/HH43w=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FgSEXThoujGZQX7gDaGyXTSDp1kwsyNWGIW/oobF4q49Tfc+TdOHwttPXDhcM693HtPkAiuwXG+rcLC4tLySnG1tLa+sbllb+80tEwVZXUqhVStgGgmeMzqwEGwVqIYiQLBmsHgauQ375nSXMa3MEyYF5FezENOCRjJt/d6vnOXdYA9QOYeCymTPMcXjm+XnYozBp4n7pSU0RQ13/7qdCVNIxYDFUTrtusk4GVEAaeC5aVOqllC6ID0WNvQmERMe9n4/hwfGqWLQ6lMxYDH6u+JjERaD6PAdEYE+nrWG4n/ee0UwnMv43GSAovpZFGYCgwSj8LAXa4YBTE0hFDFza2Y9okiFExkJROCO/vyPGmcVFyn4t6clquX0ziKaB8doCPkojNURdeohuqIokf0jF7Rm/VkvVjv1sektWBNZ3bRH1ifPzeFlZA=</latexit><latexit sha1_base64="aZojI7FlQaQed8BHNOPr0/HH43w=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FgSEXThoujGZQX7gDaGyXTSDp1kwsyNWGIW/oobF4q49Tfc+TdOHwttPXDhcM693HtPkAiuwXG+rcLC4tLySnG1tLa+sbllb+80tEwVZXUqhVStgGgmeMzqwEGwVqIYiQLBmsHgauQ375nSXMa3MEyYF5FezENOCRjJt/d6vnOXdYA9QOYeCymTPMcXjm+XnYozBp4n7pSU0RQ13/7qdCVNIxYDFUTrtusk4GVEAaeC5aVOqllC6ID0WNvQmERMe9n4/hwfGqWLQ6lMxYDH6u+JjERaD6PAdEYE+nrWG4n/ee0UwnMv43GSAovpZFGYCgwSj8LAXa4YBTE0hFDFza2Y9okiFExkJROCO/vyPGmcVFyn4t6clquX0ziKaB8doCPkojNURdeohuqIokf0jF7Rm/VkvVjv1sektWBNZ3bRH1ifPzeFlZA=</latexit><latexit sha1_base64="aZojI7FlQaQed8BHNOPr0/HH43w=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FgSEXThoujGZQX7gDaGyXTSDp1kwsyNWGIW/oobF4q49Tfc+TdOHwttPXDhcM693HtPkAiuwXG+rcLC4tLySnG1tLa+sbllb+80tEwVZXUqhVStgGgmeMzqwEGwVqIYiQLBmsHgauQ375nSXMa3MEyYF5FezENOCRjJt/d6vnOXdYA9QOYeCymTPMcXjm+XnYozBp4n7pSU0RQ13/7qdCVNIxYDFUTrtusk4GVEAaeC5aVOqllC6ID0WNvQmERMe9n4/hwfGqWLQ6lMxYDH6u+JjERaD6PAdEYE+nrWG4n/ee0UwnMv43GSAovpZFGYCgwSj8LAXa4YBTE0hFDFza2Y9okiFExkJROCO/vyPGmcVFyn4t6clquX0ziKaB8doCPkojNURdeohuqIokf0jF7Rm/VkvVjv1sektWBNZ3bRH1ifPzeFlZA=</latexit><latexit sha1_base64="aZojI7FlQaQed8BHNOPr0/HH43w=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FgSEXThoujGZQX7gDaGyXTSDp1kwsyNWGIW/oobF4q49Tfc+TdOHwttPXDhcM693HtPkAiuwXG+rcLC4tLySnG1tLa+sbllb+80tEwVZXUqhVStgGgmeMzqwEGwVqIYiQLBmsHgauQ375nSXMa3MEyYF5FezENOCRjJt/d6vnOXdYA9QOYeCymTPMcXjm+XnYozBp4n7pSU0RQ13/7qdCVNIxYDFUTrtusk4GVEAaeC5aVOqllC6ID0WNvQmERMe9n4/hwfGqWLQ6lMxYDH6u+JjERaD6PAdEYE+nrWG4n/ee0UwnMv43GSAovpZFGYCgwSj8LAXa4YBTE0hFDFza2Y9okiFExkJROCO/vyPGmcVFyn4t6clquX0ziKaB8doCPkojNURdeohuqIokf0jF7Rm/VkvVjv1sektWBNZ3bRH1ifPzeFlZA=</latexit>



Outlook: RG formulation of Kibble-Zurek mechanism

• expansion in powers of     produces derivative expansion of the drive function ⌦
<latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit>

• “dual” limit 

• exact Wigner Green’s function
⌦ ! 0

<latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit>

GR;n(!) =
⌦
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<latexit sha1_base64="RqGt6Yzlx37UlUhbLNSwc8ltcxI="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="KxLsDJlz/f5gp9m/azxxj1OXSXI="></latexit>

µ(t) = µ+ µ0 · t+ ...
<latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit>

g(t) = g + g0 · t+ ...
<latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit>

• Wilson Fisher fixed point: unmodified

• stability matrix: linearize around fixed point

• RG equations

• follow the above program:



Outlook: RG formulation of Kibble-Zurek mechanism

• “dual” limit 

• exact Wigner Green’s function
⌦ ! 0

<latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit>
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⌦
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<latexit sha1_base64="RqGt6Yzlx37UlUhbLNSwc8ltcxI="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="KxLsDJlz/f5gp9m/azxxj1OXSXI="></latexit>

• expansion in powers of     produces derivative expansion of the drive function ⌦
<latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit>

➡ additional relevant direction, as in opposite limit
➡ no independent information (at one loop), unlike opposite limit!

• structure of stability matrix

with

difference in canonical dimension identical loop effect!

µ(t) = µ+ µ0 · t+ ...
<latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit>

g(t) = g + g0 · t+ ...
<latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit>

• follow the above program:

leading eigenvalues (critical 
exponents)

y1 = 2� 2
5✏

<latexit sha1_base64="5+kGJS5JvKIR8HGTQFWDPZoVTJI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgxpIURTdC0Y3LCvYBTSiT6aQdOnkwcyOEkJ0bf8WNC0Xc+gvu/BsnbRbaemDgcM653LnHjQRXYJrfRmlpeWV1rbxe2djc2t6p7u51VBhLyto0FKHsuUQxwQPWBg6C9SLJiO8K1nUnN7nffWBS8TC4hyRijk9GAfc4JaClQfUwGVj4CjfwKbbBk4SmjSw9z2wWKS7yQM2sm1PgRWIVpIYKtAbVL3sY0thnAVBBlOpbZgROSiRwKlhWsWPFIkInZMT6mgbEZ8pJp3dk+FgrQ+yFUr8A8FT9PZESX6nEd3XSJzBW814u/uf1Y/AunZQHUQwsoLNFXiwwhDgvBQ+5ZBREogmhkuu/Yjomug3Q1VV0Cdb8yYuk06hbZt26O6s1r4s6yugAHaETZKEL1ES3qIXaiKJH9Ixe0ZvxZLwY78bHLFoyipl99AfG5w/kz5gV</latexit><latexit sha1_base64="5+kGJS5JvKIR8HGTQFWDPZoVTJI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgxpIURTdC0Y3LCvYBTSiT6aQdOnkwcyOEkJ0bf8WNC0Xc+gvu/BsnbRbaemDgcM653LnHjQRXYJrfRmlpeWV1rbxe2djc2t6p7u51VBhLyto0FKHsuUQxwQPWBg6C9SLJiO8K1nUnN7nffWBS8TC4hyRijk9GAfc4JaClQfUwGVj4CjfwKbbBk4SmjSw9z2wWKS7yQM2sm1PgRWIVpIYKtAbVL3sY0thnAVBBlOpbZgROSiRwKlhWsWPFIkInZMT6mgbEZ8pJp3dk+FgrQ+yFUr8A8FT9PZESX6nEd3XSJzBW814u/uf1Y/AunZQHUQwsoLNFXiwwhDgvBQ+5ZBREogmhkuu/Yjomug3Q1VV0Cdb8yYuk06hbZt26O6s1r4s6yugAHaETZKEL1ES3qIXaiKJH9Ixe0ZvxZLwY78bHLFoyipl99AfG5w/kz5gV</latexit><latexit sha1_base64="5+kGJS5JvKIR8HGTQFWDPZoVTJI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgxpIURTdC0Y3LCvYBTSiT6aQdOnkwcyOEkJ0bf8WNC0Xc+gvu/BsnbRbaemDgcM653LnHjQRXYJrfRmlpeWV1rbxe2djc2t6p7u51VBhLyto0FKHsuUQxwQPWBg6C9SLJiO8K1nUnN7nffWBS8TC4hyRijk9GAfc4JaClQfUwGVj4CjfwKbbBk4SmjSw9z2wWKS7yQM2sm1PgRWIVpIYKtAbVL3sY0thnAVBBlOpbZgROSiRwKlhWsWPFIkInZMT6mgbEZ8pJp3dk+FgrQ+yFUr8A8FT9PZESX6nEd3XSJzBW814u/uf1Y/AunZQHUQwsoLNFXiwwhDgvBQ+5ZBREogmhkuu/Yjomug3Q1VV0Cdb8yYuk06hbZt26O6s1r4s6yugAHaETZKEL1ES3qIXaiKJH9Ixe0ZvxZLwY78bHLFoyipl99AfG5w/kz5gV</latexit><latexit sha1_base64="5+kGJS5JvKIR8HGTQFWDPZoVTJI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgxpIURTdC0Y3LCvYBTSiT6aQdOnkwcyOEkJ0bf8WNC0Xc+gvu/BsnbRbaemDgcM653LnHjQRXYJrfRmlpeWV1rbxe2djc2t6p7u51VBhLyto0FKHsuUQxwQPWBg6C9SLJiO8K1nUnN7nffWBS8TC4hyRijk9GAfc4JaClQfUwGVj4CjfwKbbBk4SmjSw9z2wWKS7yQM2sm1PgRWIVpIYKtAbVL3sY0thnAVBBlOpbZgROSiRwKlhWsWPFIkInZMT6mgbEZ8pJp3dk+FgrQ+yFUr8A8FT9PZESX6nEd3XSJzBW814u/uf1Y/AunZQHUQwsoLNFXiwwhDgvBQ+5ZBREogmhkuu/Yjomug3Q1VV0Cdb8yYuk06hbZt26O6s1r4s6yugAHaETZKEL1ES3qIXaiKJH9Ixe0ZvxZLwY78bHLFoyipl99AfG5w/kz5gV</latexit>

y2 = 2� y1
<latexit sha1_base64="TXBkkuWA4ksNUpqvZ8ZE+RdPHps=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgl6EohePFewHtCFstpt26WYTdzeFEPo7vHhQxKs/xpv/xm2ag7Y+GHi8N8PMPD/mTGnb/rZKa+sbm1vl7crO7t7+QfXwqKOiRBLaJhGPZM/HinImaFszzWkvlhSHPqddf3I397tTKhWLxKNOY+qGeCRYwAjWRnJTr4FuUANdoNRzvGrNrts50CpxClKDAi2v+jUYRiQJqdCEY6X6jh1rN8NSM8LprDJIFI0xmeAR7RsqcEiVm+VHz9CZUYYoiKQpoVGu/p7IcKhUGvqmM8R6rJa9ufif1090cO1mTMSJpoIsFgUJRzpC8wTQkElKNE8NwUQycysiYywx0SanignBWX55lXQadceuOw+XteZtEUcZTuAUzsGBK2jCPbSgDQSe4Ble4c2aWi/Wu/WxaC1Zxcwx/IH1+QPS8ZAr</latexit><latexit sha1_base64="TXBkkuWA4ksNUpqvZ8ZE+RdPHps=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgl6EohePFewHtCFstpt26WYTdzeFEPo7vHhQxKs/xpv/xm2ag7Y+GHi8N8PMPD/mTGnb/rZKa+sbm1vl7crO7t7+QfXwqKOiRBLaJhGPZM/HinImaFszzWkvlhSHPqddf3I397tTKhWLxKNOY+qGeCRYwAjWRnJTr4FuUANdoNRzvGrNrts50CpxClKDAi2v+jUYRiQJqdCEY6X6jh1rN8NSM8LprDJIFI0xmeAR7RsqcEiVm+VHz9CZUYYoiKQpoVGu/p7IcKhUGvqmM8R6rJa9ufif1090cO1mTMSJpoIsFgUJRzpC8wTQkElKNE8NwUQycysiYywx0SanignBWX55lXQadceuOw+XteZtEUcZTuAUzsGBK2jCPbSgDQSe4Ble4c2aWi/Wu/WxaC1Zxcwx/IH1+QPS8ZAr</latexit><latexit sha1_base64="TXBkkuWA4ksNUpqvZ8ZE+RdPHps=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgl6EohePFewHtCFstpt26WYTdzeFEPo7vHhQxKs/xpv/xm2ag7Y+GHi8N8PMPD/mTGnb/rZKa+sbm1vl7crO7t7+QfXwqKOiRBLaJhGPZM/HinImaFszzWkvlhSHPqddf3I397tTKhWLxKNOY+qGeCRYwAjWRnJTr4FuUANdoNRzvGrNrts50CpxClKDAi2v+jUYRiQJqdCEY6X6jh1rN8NSM8LprDJIFI0xmeAR7RsqcEiVm+VHz9CZUYYoiKQpoVGu/p7IcKhUGvqmM8R6rJa9ufif1090cO1mTMSJpoIsFgUJRzpC8wTQkElKNE8NwUQycysiYywx0SanignBWX55lXQadceuOw+XteZtEUcZTuAUzsGBK2jCPbSgDQSe4Ble4c2aWi/Wu/WxaC1Zxcwx/IH1+QPS8ZAr</latexit><latexit sha1_base64="TXBkkuWA4ksNUpqvZ8ZE+RdPHps=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgl6EohePFewHtCFstpt26WYTdzeFEPo7vHhQxKs/xpv/xm2ag7Y+GHi8N8PMPD/mTGnb/rZKa+sbm1vl7crO7t7+QfXwqKOiRBLaJhGPZM/HinImaFszzWkvlhSHPqddf3I397tTKhWLxKNOY+qGeCRYwAjWRnJTr4FuUANdoNRzvGrNrts50CpxClKDAi2v+jUYRiQJqdCEY6X6jh1rN8NSM8LprDJIFI0xmeAR7RsqcEiVm+VHz9CZUYYoiKQpoVGu/p7IcKhUGvqmM8R6rJa9ufif1090cO1mTMSJpoIsFgUJRzpC8wTQkElKNE8NwUQycysiYywx0SanignBWX55lXQadceuOw+XteZtEUcZTuAUzsGBK2jCPbSgDQSe4Ble4c2aWi/Wu/WxaC1Zxcwx/IH1+QPS8ZAr</latexit>

M2 = �2 +M1
<latexit sha1_base64="/1ruC8lo9vhqJOgZ6gIpTsmqqSU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBZBEEtSCnoRil68FCrYD2hj2Gw37dLNJuxulBL6P7x4UMSr/8Wb/8Ztm4O2Phh4vDfDzDw/5kxp2/62ciura+sb+c3C1vbO7l5x/6ClokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90M/Xbj1QqFol7PY6pG+KBYAEjWBvpoe5V0BU6r6AzVPccr1iyy/YMaJk4GSlBhoZX/Or1I5KEVGjCsVJdx461m2KpGeF0UuglisaYjPCAdg0VOKTKTWdXT9CJUfooiKQpodFM/T2R4lCpceibzhDroVr0puJ/XjfRwaWbMhEnmgoyXxQkHOkITSNAfSYp0XxsCCaSmVsRGWKJiTZBFUwIzuLLy6RVKTt22bmrlmrXWRx5OIJjOAUHLqAGt9CAJhCQ8Ayv8GY9WS/Wu/Uxb81Z2cwh/IH1+QOz35AI</latexit><latexit sha1_base64="/1ruC8lo9vhqJOgZ6gIpTsmqqSU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBZBEEtSCnoRil68FCrYD2hj2Gw37dLNJuxulBL6P7x4UMSr/8Wb/8Ztm4O2Phh4vDfDzDw/5kxp2/62ciura+sb+c3C1vbO7l5x/6ClokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90M/Xbj1QqFol7PY6pG+KBYAEjWBvpoe5V0BU6r6AzVPccr1iyy/YMaJk4GSlBhoZX/Or1I5KEVGjCsVJdx461m2KpGeF0UuglisaYjPCAdg0VOKTKTWdXT9CJUfooiKQpodFM/T2R4lCpceibzhDroVr0puJ/XjfRwaWbMhEnmgoyXxQkHOkITSNAfSYp0XxsCCaSmVsRGWKJiTZBFUwIzuLLy6RVKTt22bmrlmrXWRx5OIJjOAUHLqAGt9CAJhCQ8Ayv8GY9WS/Wu/Uxb81Z2cwh/IH1+QOz35AI</latexit><latexit sha1_base64="/1ruC8lo9vhqJOgZ6gIpTsmqqSU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBZBEEtSCnoRil68FCrYD2hj2Gw37dLNJuxulBL6P7x4UMSr/8Wb/8Ztm4O2Phh4vDfDzDw/5kxp2/62ciura+sb+c3C1vbO7l5x/6ClokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90M/Xbj1QqFol7PY6pG+KBYAEjWBvpoe5V0BU6r6AzVPccr1iyy/YMaJk4GSlBhoZX/Or1I5KEVGjCsVJdx461m2KpGeF0UuglisaYjPCAdg0VOKTKTWdXT9CJUfooiKQpodFM/T2R4lCpceibzhDroVr0puJ/XjfRwaWbMhEnmgoyXxQkHOkITSNAfSYp0XxsCCaSmVsRGWKJiTZBFUwIzuLLy6RVKTt22bmrlmrXWRx5OIJjOAUHLqAGt9CAJhCQ8Ayv8GY9WS/Wu/Uxb81Z2cwh/IH1+QOz35AI</latexit><latexit sha1_base64="/1ruC8lo9vhqJOgZ6gIpTsmqqSU=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBZBEEtSCnoRil68FCrYD2hj2Gw37dLNJuxulBL6P7x4UMSr/8Wb/8Ztm4O2Phh4vDfDzDw/5kxp2/62ciura+sb+c3C1vbO7l5x/6ClokQS2iQRj2THx4pyJmhTM81pJ5YUhz6nbX90M/Xbj1QqFol7PY6pG+KBYAEjWBvpoe5V0BU6r6AzVPccr1iyy/YMaJk4GSlBhoZX/Or1I5KEVGjCsVJdx461m2KpGeF0UuglisaYjPCAdg0VOKTKTWdXT9CJUfooiKQpodFM/T2R4lCpceibzhDroVr0puJ/XjfRwaWbMhEnmgoyXxQkHOkITSNAfSYp0XxsCCaSmVsRGWKJiTZBFUwIzuLLy6RVKTt22bmrlmrXWRx5OIJjOAUHLqAGt9CAJhCQ8Ayv8GY9WS/Wu/Uxb81Z2cwh/IH1+QOz35AI</latexit>



Outlook: RG formulation of Kibble-Zurek mechanism

• “dual” limit 

• exact Wigner Green’s function
⌦ ! 0

<latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit>
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<latexit sha1_base64="RqGt6Yzlx37UlUhbLNSwc8ltcxI="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="KxLsDJlz/f5gp9m/azxxj1OXSXI="></latexit>

• expansion in powers of     produces derivative expansion of the drive function ⌦
<latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit>

• follow the above program:

• phase diagram

➡ Kibble-Zurek scaling reproduced 

saturation to

µ(t) = µ+ µ0 · t+ ...
<latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit>

g(t) = g + g0 · t+ ...
<latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit>

µ0 ⇠ ⌦
<latexit sha1_base64="/9oEP4qSuMaaSWy3pH9XoJj+Wgo=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVhET2VXBD0WvXizgv2A7lKyabYNTbJLklVK7U/x4kERr/4Sb/4b03YP2vpg4PHeDDPzopQzbTzv2ymsrK6tbxQ3S1vbO7t7bnm/qZNMEdogCU9UO8KaciZpwzDDaTtVFIuI01Y0vJ76rQeqNEvkvRmlNBS4L1nMCDZW6rrlQGQnKNBMoOBW0D5GXbfiVb0Z0DLxc1KBHPWu+xX0EpIJKg3hWOuO76UmHGNlGOF0UgoyTVNMhrhPO5ZKLKgOx7PTJ+jYKj0UJ8qWNGim/p4YY6H1SES2U2Az0IveVPzP62QmvgzHTKaZoZLMF8UZRyZB0xxQjylKDB9Zgoli9lZEBlhhYmxaJRuCv/jyMmmeVX2v6t+dV2pXeRxFOIQjOAUfLqAGN1CHBhB4hGd4hTfnyXlx3p2PeWvByWcO4A+czx/DkZME</latexit><latexit sha1_base64="/9oEP4qSuMaaSWy3pH9XoJj+Wgo=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVhET2VXBD0WvXizgv2A7lKyabYNTbJLklVK7U/x4kERr/4Sb/4b03YP2vpg4PHeDDPzopQzbTzv2ymsrK6tbxQ3S1vbO7t7bnm/qZNMEdogCU9UO8KaciZpwzDDaTtVFIuI01Y0vJ76rQeqNEvkvRmlNBS4L1nMCDZW6rrlQGQnKNBMoOBW0D5GXbfiVb0Z0DLxc1KBHPWu+xX0EpIJKg3hWOuO76UmHGNlGOF0UgoyTVNMhrhPO5ZKLKgOx7PTJ+jYKj0UJ8qWNGim/p4YY6H1SES2U2Az0IveVPzP62QmvgzHTKaZoZLMF8UZRyZB0xxQjylKDB9Zgoli9lZEBlhhYmxaJRuCv/jyMmmeVX2v6t+dV2pXeRxFOIQjOAUfLqAGN1CHBhB4hGd4hTfnyXlx3p2PeWvByWcO4A+czx/DkZME</latexit><latexit sha1_base64="/9oEP4qSuMaaSWy3pH9XoJj+Wgo=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVhET2VXBD0WvXizgv2A7lKyabYNTbJLklVK7U/x4kERr/4Sb/4b03YP2vpg4PHeDDPzopQzbTzv2ymsrK6tbxQ3S1vbO7t7bnm/qZNMEdogCU9UO8KaciZpwzDDaTtVFIuI01Y0vJ76rQeqNEvkvRmlNBS4L1nMCDZW6rrlQGQnKNBMoOBW0D5GXbfiVb0Z0DLxc1KBHPWu+xX0EpIJKg3hWOuO76UmHGNlGOF0UgoyTVNMhrhPO5ZKLKgOx7PTJ+jYKj0UJ8qWNGim/p4YY6H1SES2U2Az0IveVPzP62QmvgzHTKaZoZLMF8UZRyZB0xxQjylKDB9Zgoli9lZEBlhhYmxaJRuCv/jyMmmeVX2v6t+dV2pXeRxFOIQjOAUfLqAGN1CHBhB4hGd4hTfnyXlx3p2PeWvByWcO4A+czx/DkZME</latexit><latexit sha1_base64="/9oEP4qSuMaaSWy3pH9XoJj+Wgo=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVhET2VXBD0WvXizgv2A7lKyabYNTbJLklVK7U/x4kERr/4Sb/4b03YP2vpg4PHeDDPzopQzbTzv2ymsrK6tbxQ3S1vbO7t7bnm/qZNMEdogCU9UO8KaciZpwzDDaTtVFIuI01Y0vJ76rQeqNEvkvRmlNBS4L1nMCDZW6rrlQGQnKNBMoOBW0D5GXbfiVb0Z0DLxc1KBHPWu+xX0EpIJKg3hWOuO76UmHGNlGOF0UgoyTVNMhrhPO5ZKLKgOx7PTJ+jYKj0UJ8qWNGim/p4YY6H1SES2U2Az0IveVPzP62QmvgzHTKaZoZLMF8UZRyZB0xxQjylKDB9Zgoli9lZEBlhhYmxaJRuCv/jyMmmeVX2v6t+dV2pXeRxFOIQjOAUfLqAGN1CHBhB4hGd4hTfnyXlx3p2PeWvByWcO4A+czx/DkZME</latexit>

⇠

�t
<latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit><latexit sha1_base64="EN0xN2YoKQVCUQeeY+jstEPdjug=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbRStx9yiZTgoFpz6+4cZJV4BalBgeag+tUPE5bFXCGT1Jie56bo51SjYJJPK/3M8JSyMR3ynqWKxtz4+fzeKTmzSkiiRNtSSObq74mcxsZM4sB2xhRHZtmbif95vQyjaz8XKs2QK7ZYFGWSYEJmz5NQaM5QTiyhTAt7K2EjqilDG1HFhuAtv7xK2hd1z61795e1xk0RRxlO4BTOwYMraMAdNKEFDCQ8wyu8OY/Oi/PufCxaS04xcwx/4Hz+AMC1j8Q=</latexit>diabatic freeze out at

• interpretation: Kibble-Zurek

|�t| ⇠ |µ0|
1

2⌫+1
<latexit sha1_base64="BnZbaXpwCWveKoNBqIo6zvcJqok=">AAACF3icbVBNS8NAEN3U7/oV9ehlsYiCEJIi6LGoB48KVoUmls120y7d3YTdiVDS/Asv/hUvHhTxqjf/jdvag18PBh7vzTAzL84EN+D7H05lanpmdm5+obq4tLyy6q6tX5o015Q1aSpSfR0TwwRXrAkcBLvONCMyFuwq7h+P/Ktbpg1P1QUMMhZJ0lU84ZSAldquh4fhCRNAMOAhDg2XVpD5Dh7eFGGiCS2CsqiHKsd7QVnitlvzPX8M/JcEE1JDE5y13fewk9JcMgVUEGNagZ9BVBANnApWVsPcsIzQPumylqWKSGaiYvxXibet0sFJqm0pwGP1+0RBpDEDGdtOSaBnfnsj8T+vlUNyGBVcZTkwRb8WJbnAkOJRSLjDNaMgBpYQqrm9FdMesWmAjbJqQwh+v/yXXNa9wPeC8/1a42gSxzzaRFtoFwXoADXQKTpDTUTRHXpAT+jZuXcenRfn9au14kxmNtAPOG+fwDyeZw==</latexit><latexit sha1_base64="BnZbaXpwCWveKoNBqIo6zvcJqok=">AAACF3icbVBNS8NAEN3U7/oV9ehlsYiCEJIi6LGoB48KVoUmls120y7d3YTdiVDS/Asv/hUvHhTxqjf/jdvag18PBh7vzTAzL84EN+D7H05lanpmdm5+obq4tLyy6q6tX5o015Q1aSpSfR0TwwRXrAkcBLvONCMyFuwq7h+P/Ktbpg1P1QUMMhZJ0lU84ZSAldquh4fhCRNAMOAhDg2XVpD5Dh7eFGGiCS2CsqiHKsd7QVnitlvzPX8M/JcEE1JDE5y13fewk9JcMgVUEGNagZ9BVBANnApWVsPcsIzQPumylqWKSGaiYvxXibet0sFJqm0pwGP1+0RBpDEDGdtOSaBnfnsj8T+vlUNyGBVcZTkwRb8WJbnAkOJRSLjDNaMgBpYQqrm9FdMesWmAjbJqQwh+v/yXXNa9wPeC8/1a42gSxzzaRFtoFwXoADXQKTpDTUTRHXpAT+jZuXcenRfn9au14kxmNtAPOG+fwDyeZw==</latexit><latexit sha1_base64="BnZbaXpwCWveKoNBqIo6zvcJqok=">AAACF3icbVBNS8NAEN3U7/oV9ehlsYiCEJIi6LGoB48KVoUmls120y7d3YTdiVDS/Asv/hUvHhTxqjf/jdvag18PBh7vzTAzL84EN+D7H05lanpmdm5+obq4tLyy6q6tX5o015Q1aSpSfR0TwwRXrAkcBLvONCMyFuwq7h+P/Ktbpg1P1QUMMhZJ0lU84ZSAldquh4fhCRNAMOAhDg2XVpD5Dh7eFGGiCS2CsqiHKsd7QVnitlvzPX8M/JcEE1JDE5y13fewk9JcMgVUEGNagZ9BVBANnApWVsPcsIzQPumylqWKSGaiYvxXibet0sFJqm0pwGP1+0RBpDEDGdtOSaBnfnsj8T+vlUNyGBVcZTkwRb8WJbnAkOJRSLjDNaMgBpYQqrm9FdMesWmAjbJqQwh+v/yXXNa9wPeC8/1a42gSxzzaRFtoFwXoADXQKTpDTUTRHXpAT+jZuXcenRfn9au14kxmNtAPOG+fwDyeZw==</latexit><latexit sha1_base64="BnZbaXpwCWveKoNBqIo6zvcJqok=">AAACF3icbVBNS8NAEN3U7/oV9ehlsYiCEJIi6LGoB48KVoUmls120y7d3YTdiVDS/Asv/hUvHhTxqjf/jdvag18PBh7vzTAzL84EN+D7H05lanpmdm5+obq4tLyy6q6tX5o015Q1aSpSfR0TwwRXrAkcBLvONCMyFuwq7h+P/Ktbpg1P1QUMMhZJ0lU84ZSAldquh4fhCRNAMOAhDg2XVpD5Dh7eFGGiCS2CsqiHKsd7QVnitlvzPX8M/JcEE1JDE5y13fewk9JcMgVUEGNagZ9BVBANnApWVsPcsIzQPumylqWKSGaiYvxXibet0sFJqm0pwGP1+0RBpDEDGdtOSaBnfnsj8T+vlUNyGBVcZTkwRb8WJbnAkOJRSLjDNaMgBpYQqrm9FdMesWmAjbJqQwh+v/yXXNa9wPeC8/1a42gSxzzaRFtoFwXoADXQKTpDTUTRHXpAT+jZuXcenRfn9au14kxmNtAPOG+fwDyeZw==</latexit>

ramp speed



Outlook: RG formulation of Kibble-Zurek mechanism

• “dual” limit 

• exact Wigner Green’s function
⌦ ! 0

<latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit>
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⌦

2⇡
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<latexit sha1_base64="RqGt6Yzlx37UlUhbLNSwc8ltcxI="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="MIq2fHuD9QGOELIiwsdqkYbuk7o="></latexit><latexit sha1_base64="KxLsDJlz/f5gp9m/azxxj1OXSXI="></latexit>

• expansion in powers of     produces derivative expansion of the drive function ⌦
<latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit><latexit sha1_base64="/kd8lvKWf0nRsru2q9Q8k6o8gxY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF29GMA9IljA76U2GzMwuM7NCCPkILx4U8er3ePNvnCR70MSChqKqm+6uKBXcWN//9gpr6xubW8Xt0s7u3v5B+fCoaZJMM2ywRCS6HVGDgitsWG4FtlONVEYCW9Hodua3nlAbnqhHO04xlHSgeMwZtU5qde8lDijplSt+1Z+DrJIgJxXIUe+Vv7r9hGUSlWWCGtMJ/NSGE6otZwKnpW5mMKVsRAfYcVRRiSaczM+dkjOn9EmcaFfKkrn6e2JCpTFjGblOSe3QLHsz8T+vk9n4OpxwlWYWFVssijNBbEJmv5M+18isGDtCmebuVsKGVFNmXUIlF0Kw/PIqaV5UA78aPFxWajd5HEU4gVM4hwCuoAZ3UIcGMBjBM7zCm5d6L96797FoLXj5zDH8gff5A7bkjyU=</latexit>

• open: quantitative test of Kibble-Zurek hypothesis of non-modification of critical exponents 
(structure of M1, M2 at two-loop order)

• guess: structure prevails

•                 : Kibble-Zurek: infrared modification => no change of universal behavior

•                 : ultraviolet modification => universal behavior possibly changed
⌦ ! 0

<latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit><latexit sha1_base64="HJ0CoBKf2fWYXHG2lHyOthiUVDo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRizcr2A9oQtlsJ+3SzSbsboQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCorZNMMWyxRCSqG1KNgktsGW4EdlOFNA4FdsLx7czvPKHSPJGPZpJiENOh5BFn1FjJ9+9jHFLim4S4/WrNrbtzkFXiFaQGBZr96pc/SFgWozRMUK17npuaIKfKcCZwWvEzjSllYzrEnqWSxqiDfH7zlJxZZUCiRNmShszV3xM5jbWexKHtjKkZ6WVvJv7n9TITXQc5l2lmULLFoigTxL44C4AMuEJmxMQSyhS3txI2oooyY2Oq2BC85ZdXSfui7rl17+Gy1rgp4ijDCZzCOXhwBQ24gya0gEEKz/AKb07mvDjvzseiteQUM8fwB87nD9xUkOY=</latexit>

⌦�1 ! 0
<latexit sha1_base64="0FNJNxJaI7A6sIzBqPYBGxptDwI=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0HwYtgVQY9BL96MYB6QXcPsZDYZMjO7zMwqYc2nePGgiFe/xJt/4+Rx0MSChqKqm+6uKOVMG8/7dpaWV1bX1gsbxc2t7Z1dt7TX0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXI395gNVmiXyzgxTGgrckyxmBBsrddxScCNoD9/nJ/4IBSZBXsctexVvArRI/Bkpwwy1jvsVdBOSCSoN4Vjrtu+lJsyxMoxwOioGmaYpJgPco21LJRZUh/nk9BE6skoXxYmyJQ2aqL8nciy0HorIdgps+nreG4v/ee3MxBdhzmSaGSrJdFGccWRfHOeAukxRYvjQEkwUs7ci0scKE2PTKtoQ/PmXF0njtOJ7Ff/2rFy9nMVRgAM4hGPw4RyqcA01qAOBR3iGV3hznpwX5935mLYuObOZffgD5/MHu06S/Q==</latexit><latexit sha1_base64="0FNJNxJaI7A6sIzBqPYBGxptDwI=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0HwYtgVQY9BL96MYB6QXcPsZDYZMjO7zMwqYc2nePGgiFe/xJt/4+Rx0MSChqKqm+6uKOVMG8/7dpaWV1bX1gsbxc2t7Z1dt7TX0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXI395gNVmiXyzgxTGgrckyxmBBsrddxScCNoD9/nJ/4IBSZBXsctexVvArRI/Bkpwwy1jvsVdBOSCSoN4Vjrtu+lJsyxMoxwOioGmaYpJgPco21LJRZUh/nk9BE6skoXxYmyJQ2aqL8nciy0HorIdgps+nreG4v/ee3MxBdhzmSaGSrJdFGccWRfHOeAukxRYvjQEkwUs7ci0scKE2PTKtoQ/PmXF0njtOJ7Ff/2rFy9nMVRgAM4hGPw4RyqcA01qAOBR3iGV3hznpwX5935mLYuObOZffgD5/MHu06S/Q==</latexit><latexit sha1_base64="0FNJNxJaI7A6sIzBqPYBGxptDwI=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0HwYtgVQY9BL96MYB6QXcPsZDYZMjO7zMwqYc2nePGgiFe/xJt/4+Rx0MSChqKqm+6uKOVMG8/7dpaWV1bX1gsbxc2t7Z1dt7TX0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXI395gNVmiXyzgxTGgrckyxmBBsrddxScCNoD9/nJ/4IBSZBXsctexVvArRI/Bkpwwy1jvsVdBOSCSoN4Vjrtu+lJsyxMoxwOioGmaYpJgPco21LJRZUh/nk9BE6skoXxYmyJQ2aqL8nciy0HorIdgps+nreG4v/ee3MxBdhzmSaGSrJdFGccWRfHOeAukxRYvjQEkwUs7ci0scKE2PTKtoQ/PmXF0njtOJ7Ff/2rFy9nMVRgAM4hGPw4RyqcA01qAOBR3iGV3hznpwX5935mLYuObOZffgD5/MHu06S/Q==</latexit><latexit sha1_base64="0FNJNxJaI7A6sIzBqPYBGxptDwI=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0HwYtgVQY9BL96MYB6QXcPsZDYZMjO7zMwqYc2nePGgiFe/xJt/4+Rx0MSChqKqm+6uKOVMG8/7dpaWV1bX1gsbxc2t7Z1dt7TX0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXI395gNVmiXyzgxTGgrckyxmBBsrddxScCNoD9/nJ/4IBSZBXsctexVvArRI/Bkpwwy1jvsVdBOSCSoN4Vjrtu+lJsyxMoxwOioGmaYpJgPco21LJRZUh/nk9BE6skoXxYmyJQ2aqL8nciy0HorIdgps+nreG4v/ee3MxBdhzmSaGSrJdFGccWRfHOeAukxRYvjQEkwUs7ci0scKE2PTKtoQ/PmXF0njtOJ7Ff/2rFy9nMVRgAM4hGPw4RyqcA01qAOBR3iGV3hznpwX5935mLYuObOZffgD5/MHu06S/Q==</latexit>

h�⇤(r)�(0)i ⇠ L2�d ⇠ a�⌘r2�d+⌘e.g.

physical length 
dimension

experimentally 
observed scaling

a�⌘

origin of each independent critical exponent must be associated to a UV scale

µ(t) = µ+ µ0 · t+ ...
<latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit><latexit sha1_base64="inTJb8FgIQZm4IxbqkFJCXPS3R8=">AAACC3icbVDLSgMxFM3UV62vUZduQotYEYYZEXQjFN24rGAf0BlKJpNpQzMPkjtCKd278VfcuFDErT/gzr8x085CqwcSTs65l5t7/FRwBbb9ZZSWlldW18rrlY3Nre0dc3evrZJMUtaiiUhk1yeKCR6zFnAQrJtKRiJfsI4/us79zj2TiifxHYxT5kVkEPOQUwJa6ptVN8pwHY7xJc7ZSX4fYZcGCWDQT8uy+mbNtuwZ8F/iFKSGCjT75qcbJDSLWAxUEKV6jp2CNyESOBVsWnEzxVJCR2TAeprGJGLKm8x2meJDrQQ4TKQ+MeCZ+rNjQiKlxpGvKyMCQ7Xo5eJ/Xi+D8MKb8DjNgMV0PijMBIYE58HggEtGQYw1IVRy/VdMh0QSCjq+ig7BWVz5L2mfWo5tObdntcZVEUcZHaAqqiMHnaMGukFN1EIUPaAn9IJejUfj2Xgz3uelJaPo2Ue/YHx8A0Opl1w=</latexit>

g(t) = g + g0 · t+ ...
<latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit><latexit sha1_base64="EcrQGDBHegkjbTSkXtSesHEphbk=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBaxIoREBN0IRTcuK9gHtKFMJpN06OTBzI1QQjdu/BU3LhRx6z+482+ctllo9cCFM+fcy9x7vFRwBbb9ZZQWFpeWV8qrlbX1jc0tc3unpZJMUtakiUhkxyOKCR6zJnAQrJNKRiJPsLY3vJ747XsmFU/iOxilzI1IGPOAUwJa6pv7Ia7BMb7EIT7B4RHuUT8BDPphWVbfrNqWPQX+S5yCVFGBRt/87PkJzSIWAxVEqa5jp+DmRAKngo0rvUyxlNAhCVlX05hETLn59IoxPtSKj4NE6ooBT9WfEzmJlBpFnu6MCAzUvDcR//O6GQQXbs7jNAMW09lHQSYwJHgSCfa5ZBTESBNCJde7YjogklDQwVV0CM78yX9J69RybMu5PavWr4o4ymgPHaAactA5qqMb1EBNRNEDekIv6NV4NJ6NN+N91loyipld9AvGxzdN2pSb</latexit>



Conclusions and Outlook

⌦ = 0 ⌦�1 = 0
continuous continuous 

masked (Kibble-Zurek)

• Degeneracy of near critical poles            
=> new relevant direction at infinitely 
rapidly driven fixed point

• Ordering principle in rapidly driven limit 

• possible approaches
• FRG analysis 
• numerical approach for periodically driven open Ising model 

!
<latexit sha1_base64="rtYeAT7467UkVTBQjqiDoC06Deo=">AAAB7nicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBZAmzk9lkyFyWmVkhLAFfwcZCEVvfxN7Ot3FyKTTxh4GP/z+HOefEKWfGBsG3V1hZXVvfKG76W9s7u3ul/YOGUZkmtE4UV7oVY0M5k7RumeW0lWqKRcxpMx7eTPLmA9WGKXlvRymNBO5LljCCrbOaHSVoH6NuqRxUgqnQMoRzKF99+pePAFDrlr46PUUyQaUlHBvTDoPURjnWlhFOx34nMzTFZIj7tO1QYkFNlE/HHaMT5/RQorR70qKp+7sjx8KYkYhdpcB2YBaziflf1s5schHlTKaZpZLMPkoyjqxCk91Rj2lKLB85wEQzNysiA6wxse5CvjtCuLjyMjTOKmFQCe+CcvUaZirCERzDKYRwDlW4hRrUgcAQnuAFXr3Ue/bevPdZacGb9xzCH3kfP1YLkQ4=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="VW/8auuEuxfJLkEXL1K3zBBrtOg=">AAAB7nicbZDLSgMxFIbPeK3jrerSTbAIrsqMG92IRTcuK9gLtEPJpJk2NMmEJCOUoQ/hxoUiLtz4Ju7diG9jello6w+Bj/8/h5xzYsWZsUHw7S0tr6yurRc2/M2t7Z3d4t5+3aSZJrRGUp7qZowN5UzSmmWW06bSFIuY00Y8uB7njXuqDUvlnR0qGgnckyxhBFtnNdqpoD2MOsVSUA4mQosQzqB0+eFfqLcvv9opfra7KckElZZwbEwrDJSNcqwtI5yO/HZmqMJkgHu05VBiQU2UT8YdoWPndFGSavekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZVJmlkkw/SjKObIrGu6Mu05RYPnSAiWZuVkT6WGNi3YV8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgQE8wBM8e8p79F6812npkjfrOYA/8t5/AEeakoI=</latexit><latexit sha1_base64="/ZWe4OkR3uEJgsbPFLAjju76eSU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5AcYW8zlyzZ3Tt294Rw5EfYWChi6++x89+4Sa7QxAcDj/dmmJkXpYIb6/vfXmljc2t7p7xb2ds/ODyqHp+0TZJphi2WiER3I2pQcIUty63AbqqRykhgJ5rczf3OE2rDE/VopymGko4Ujzmj1kmdfiJxRMmgWvPr/gJknQQFqUGB5qD61R8mLJOoLBPUmF7gpzbMqbacCZxV+pnBlLIJHWHPUUUlmjBfnDsjF04ZkjjRrpQlC/X3RE6lMVMZuU5J7disenPxP6+X2fgmzLlKM4uKLRfFmSA2IfPfyZBrZFZMHaFMc3crYWOqKbMuoYoLIVh9eZ20r+qBXw8e/FrjtoijDGdwDpcQwDU04B6a0AIGE3iGV3jzUu/Fe/c+lq0lr5g5hT/wPn8A5sSPQQ==</latexit>

⇤
<latexit sha1_base64="xS3D4OGEhvYdKFrIddtHiGhTX08=">AAAB7nicbVC7SgNBFL3rM8ZX1NJmMAhWYddGGzFoY2ERwTwgWcLs7N1kyOzsMjMrhCXgL9hYKGLrn9jb+TdOHoUmHrhwOOdc7iNIBdfGdb+dpeWV1bX1wkZxc2t7Z7e0t9/QSaYY1lkiEtUKqEbBJdYNNwJbqUIaBwKbweB67DcfUGmeyHszTNGPaU/yiDNqrNTs3NpoSLulsltxJyCLxJuR8uVn8eIRAGrd0lcnTFgWozRMUK3bnpsaP6fKcCZwVOxkGlPKBrSHbUsljVH7+WTdETm2SkiiRNmShkzU3x05jbUexoFNxtT09bw3Fv/z2pmJzv2cyzQzKNl0UJQJYhIyvp2EXCEzYmgJZYrbXQnrU0WZsR8q2id48ycvksZpxXMr3p1brl7BFAU4hCM4AQ/OoAo3UIM6MBjAE7zAq5M6z86b8z6NLjmzngP4A+fjB3mdkSY=</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="HI2iT6z9y6PAhbu9BPeuxHVOWrM=">AAAB7nicbVC7SgNBFL0bX3F9RS1tBoNgFXZttBGDNhYWEcwDkiXMzs4mQ2Znh5lZISz5CBsLRSxs/BN7G/FvnDwKTTxw4XDOudxHKDnTxvO+ncLS8srqWnHd3djc2t4p7e41dJopQusk5alqhVhTzgStG2Y4bUlFcRJy2gwHV2O/eU+VZqm4M0NJgwT3BIsZwcZKzc6NjUa4Wyp7FW8CtEj8GSlffLjn8u3LrXVLn50oJVlChSEca932PWmCHCvDCKcjt5NpKjEZ4B5tWypwQnWQT9YdoSOrRChOlS1h0ET93ZHjROthEtpkgk1fz3tj8T+vnZn4LMiZkJmhgkwHxRlHJkXj21HEFCWGDy3BRDG7KyJ9rDAx9kOufYI/f/IiaZxUfK/i33rl6iVMUYQDOIRj8OEUqnANNagDgQE8wBM8O9J5dF6c12m04Mx69uEPnPcfayySmg==</latexit><latexit sha1_base64="ZSIvbYlrEkRBk8YNfYaJb0c9RKo=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrs2pgzaWFhEMA9IlnB3djYZMju7zMwKYclH2FgoYuv32Pk3TpItNPHAwOGcc5l7T5AKro3rfjuljc2t7Z3ybmVv/+DwqHp80tFJpihr00QkqhegZoJL1jbcCNZLFcM4EKwbTG7nfveJKc0T+WimKfNjHEkecYrGSt3BvY2GOKzW3Lq7AFknXkFqUKA1rH4NwoRmMZOGCtS677mp8XNUhlPBZpVBplmKdIIj1rdUYsy0ny/WnZELq4QkSpR90pCF+nsix1jraRzYZIxmrFe9ufif189M1PBzLtPMMEmXH0WZICYh89tJyBWjRkwtQaq43ZXQMSqkxjZUsSV4qyevk85V3XPr3oNba94UdZThDM7hEjy4hibcQQvaQGECz/AKb07qvDjvzscyWnKKmVP4A+fzBwplj1k=</latexit>

⌦
<latexit sha1_base64="JmejW8hsnP7uLHUNbGLUX9zNfeI=">AAAB7nicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLEzgrlAsoTZydlkyOzsMjMrhCXgK9hYKGLrm9jb+TZOLoUm/jDw8f/nMOecMBVcG8/7dpaWV1bX1gsb7ubW9s5ucW+/rpNMMayxRCSqGVKNgkusGW4ENlOFNA4FNsLB9ThvPKDSPJH3ZphiENOe5BFn1Fir0b6NsUdJp1jyyt5EZBH8GZQuP92LRwCodopf7W7CshilYYJq3fK91AQ5VYYzgSO3nWlMKRvQHrYsShqjDvLJuCNybJ0uiRJlnzRk4v7uyGms9TAObWVMTV/PZ2Pzv6yVmeg8yLlMM4OSTT+KMkFMQsa7ky5XyIwYWqBMcTsrYX2qKDP2Qq49gj+/8iLUT8u+V/bvvFLlCqYqwCEcwQn4cAYVuIEq1IDBAJ7gBV6d1Hl23pz3aemSM+s5gD9yPn4AJOuQ7g==</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="PUyBU6/ucpiuLqXu4urD0IqpIuA=">AAAB7nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZN7oRi27cWcFeoB1KJj3ThiaZkGSEUvoQblwo4sKNb+Lejfg2ppeFtv4Q+Pj/c8g5J1acGRsE315uaXlldS2/7m9sbm3vFHb3aibNNIUqTXmqGzExwJmEqmWWQ0NpICLmUI/7V+O8fg/asFTe2YGCSJCuZAmjxDqr3roR0CW4XSgGpWAivAjhDIoXH/65evvyK+3CZ6uT0kyAtJQTY5phoGw0JNoyymHktzIDitA+6ULToSQCTDScjDvCR87p4CTV7kmLJ+7vjiERxgxE7CoFsT0zn43N/7JmZpOzaMikyixIOv0oyTi2KR7vjjtMA7V84IBQzdysmPaIJtS6C/nuCOH8yotQOymFQSm8DYrlSzRVHh2gQ3SMQnSKyugaVVAVUdRHD+gJPXvKe/RevNdpac6b9eyjP/LefwAWepJi</latexit><latexit sha1_base64="yPaiIF2NZ2AjR+I7XTU56pLXhb0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp2NlkEbOyOYD0iOsLeZS5bs7h27e0I48iNsLBSx9ffY+W/cJFdo4oOBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzvz2E2rDE/VoJymGkg4Vjzmj1knt3r3EISX9StWv+XOQVRIUpAoFGv3KV2+QsEyiskxQY7qBn9owp9pyJnBa7mUGU8rGdIhdRxWVaMJ8fu6UnDtlQOJEu1KWzNXfEzmVxkxk5DoltSOz7M3E/7xuZuPrMOcqzSwqtlgUZ4LYhMx+JwOukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi148Kv1myKOEpzCGVxAAFdQhztoQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDtaSPIQ==</latexit>

O(⌦0)
<latexit sha1_base64="O8jx2rqcHcKQkIJxbazf+vu8ugM=">AAAB/3icbVDLSgMxFL3js9bXqODGTWgRKkKZcaPLoht3rWAf0BlLJk3b0GRmSDJCGbvwT8SNC0Xc+hvu/BszbRfaeiBwOOde7skJYs6Udpxva2l5ZXVtPbeR39za3tm19/YbKkokoXUS8Ui2AqwoZyGta6Y5bcWSYhFw2gyGV5nfvKdSsSi81aOY+gL3Q9ZjBGsjdexDT2A9IJijasmrCtrHd6kzPunYRafsTIAWiTsjxUrBO30CgFrH/vK6EUkEDTXhWKm268TaT7HUjHA6znuJojEmQ9ynbUNDLKjy00n+MTo2Shf1ImleqNFE/b2RYqHUSARmMkur5r1M/M9rJ7p34acsjBNNQzI91Es40hHKykBdJinRfGQIJpKZrIgMsMREm8rypgR3/suLpHFWdp2ye2PauIQpcnAEBSiBC+dQgWuoQR0IPMAzvMKb9Wi9WO/Wx3R0yZrtHMAfWJ8/16iWzQ==</latexit><latexit sha1_base64="+pRRmhiUgmlhUaGESjAnpIL+xMU=">AAAB/3icbVDLSgMxFM3UV62vUcGNm9AiVIQy40aXRTfuWsE+oDOWTJppQ5PMkGSEMnbhP/gFblwo4tbfcNe/MdN2oa0HAodz7uWenCBmVGnHmVi5ldW19Y38ZmFre2d3z94/aKookZg0cMQi2Q6QIowK0tBUM9KOJUE8YKQVDK8zv/VApKKRuNOjmPgc9QUNKUbaSF37yONIDzBisFb2apz00X3qjE+7dsmpOFPAZeLOSala9M6eJ9VRvWt/e70IJ5wIjRlSquM6sfZTJDXFjIwLXqJIjPAQ9UnHUIE4UX46zT+GJ0bpwTCS5gkNp+rvjRRxpUY8MJNZWrXoZeJ/XifR4aWfUhEnmgg8OxQmDOoIZmXAHpUEazYyBGFJTVaIB0girE1lBVOCu/jlZdI8r7hOxb01bVyBGfLgGBRBGbjgAlTBDaiDBsDgEbyAN/BuPVmv1of1ORvNWfOdQ/AH1tcP4RKYUw==</latexit><latexit sha1_base64="+pRRmhiUgmlhUaGESjAnpIL+xMU=">AAAB/3icbVDLSgMxFM3UV62vUcGNm9AiVIQy40aXRTfuWsE+oDOWTJppQ5PMkGSEMnbhP/gFblwo4tbfcNe/MdN2oa0HAodz7uWenCBmVGnHmVi5ldW19Y38ZmFre2d3z94/aKookZg0cMQi2Q6QIowK0tBUM9KOJUE8YKQVDK8zv/VApKKRuNOjmPgc9QUNKUbaSF37yONIDzBisFb2apz00X3qjE+7dsmpOFPAZeLOSala9M6eJ9VRvWt/e70IJ5wIjRlSquM6sfZTJDXFjIwLXqJIjPAQ9UnHUIE4UX46zT+GJ0bpwTCS5gkNp+rvjRRxpUY8MJNZWrXoZeJ/XifR4aWfUhEnmgg8OxQmDOoIZmXAHpUEazYyBGFJTVaIB0girE1lBVOCu/jlZdI8r7hOxb01bVyBGfLgGBRBGbjgAlTBDaiDBsDgEbyAN/BuPVmv1of1ORvNWfOdQ/AH1tcP4RKYUw==</latexit><latexit sha1_base64="tD4yIqYYSo6Ds2aM72BEJSXcPgI=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR6qZk3Oiy6MZdK9gHdMaSSTNtaJIZkoxQxi78FTcuFHHrb7jzb0zbWWjrgcDhnHu5JydMONMGoW+nsLK6tr5R3Cxtbe/s7rn7By0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9H11G8/UKVZLO/MOKGBwAPJIkawsVLPPfIFNkOCOaxX/LqgA3yfoclZzy2jKpoBLhMvJ2WQo9Fzv/x+TFJBpSEca931UGKCDCvDCKeTkp9qmmAywgPatVRiQXWQzfJP4KlV+jCKlX3SwJn6eyPDQuuxCO3kNK1e9Kbif143NdFlkDGZpIZKMj8UpRyaGE7LgH2mKDF8bAkmitmskAyxwsTYykq2BG/xy8ukdV71UNW7ReXaVV5HERyDE1ABHrgANXADGqAJCHgEz+AVvDlPzovz7nzMRwtOvnMI/sD5/AHFKZVE</latexit>

O(⌦�1)
<latexit sha1_base64="Q0AKdF2jOlL1KAWEkLKiAKey2T8=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwtQkUsiRtdFt24awX7gCaWyXTSDp08mJkIJWTjlwhuXCji1s9w5984aV1o64ELh3Pu5d57vJgzqSzryygsLa+srhXXSxubW9s75u5eW0aJILRFIh6Jrocl5SykLcUUp91YUBx4nHa88VXud+6pkCwKb9Ukpm6AhyHzGcFKS33zwAmwGhHMUaPqNAI6xHfpqZ0d982KVbOmQIvE/iGVetk5eQSAZt/8dAYRSQIaKsKxlD3bipWbYqEY4TQrOYmkMSZjPKQ9TUMcUOmm0wcydKSVAfIjoStUaKr+nkhxIOUk8HRnfq6c93LxP6+XKP/CTVkYJ4qGZLbITzhSEcrTQAMmKFF8ogkmgulbERlhgYnSmZV0CPb8y4ukfVazrZp9o9O4hBmKcAhlqIIN51CHa2hCCwhk8AQv8Go8GM/Gm/E+ay0YPzP78AfGxzdKEJcF</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="QwCNtm4V3K1G30bFAhLu1HFeKsA=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVwgJjBQtbi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DaDNBypCsdnXOv7r0niBlV2nG+rdLK6tr6RnmzsrW9s7tn7x90VJRITNo4YpHsBUgRRgVpa6oZ6cWSIB4w0g0mN7nffSRS0Ujc62lMfI5GgoYUI22kgX3kcaTHGDHYrHlNTkboIT13s7OBXXXqzgxwmbgFqYICrYH95Q0jnHAiNGZIqb7rxNpPkdQUM5JVvESRGOEJGpG+oQJxovx09kAGT40yhGEkTQkNZ+rviRRxpaY8MJ35uWrRy8X/vH6iwys/pSJONBF4vihMGNQRzNOAQyoJ1mxqCMKSmlshHiOJsDaZVUwI7uLLy6RzUXedunvnVBvXRRxlcAxOQA244BI0wC1ogTbAIAPP4BW8WU/Wi/VufcxbS1Yxcwj+wPr8ATeRlXw=</latexit>

O(⌦�1)
<latexit sha1_base64="Q0AKdF2jOlL1KAWEkLKiAKey2T8=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwtQkUsiRtdFt24awX7gCaWyXTSDp08mJkIJWTjlwhuXCji1s9w5984aV1o64ELh3Pu5d57vJgzqSzryygsLa+srhXXSxubW9s75u5eW0aJILRFIh6Jrocl5SykLcUUp91YUBx4nHa88VXud+6pkCwKb9Ukpm6AhyHzGcFKS33zwAmwGhHMUaPqNAI6xHfpqZ0d982KVbOmQIvE/iGVetk5eQSAZt/8dAYRSQIaKsKxlD3bipWbYqEY4TQrOYmkMSZjPKQ9TUMcUOmm0wcydKSVAfIjoStUaKr+nkhxIOUk8HRnfq6c93LxP6+XKP/CTVkYJ4qGZLbITzhSEcrTQAMmKFF8ogkmgulbERlhgYnSmZV0CPb8y4ukfVazrZp9o9O4hBmKcAhlqIIN51CHa2hCCwhk8AQv8Go8GM/Gm/E+ay0YPzP78AfGxzdKEJcF</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="/ON8B8Okt1chowld4Af+QbIeucA=">AAACAHicbVDLSsNAFJ3UV62vqAsXboYWoSKWxI0ui27ctYJ9QBPLZDpph04mYWYihJCN3+AfuHGhiFs/w13/xknbhbYeuHA4517uvceLGJXKsiZGYWV1bX2juFna2t7Z3TP3D9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8cY3ud95JELSkN+rJCJugIac+hQjpaW+eeQESI0wYrBRdRoBGaKH9NzOTvtmxapZU8BlYs9JpV52zp4n9aTZN7+dQYjjgHCFGZKyZ1uRclMkFMWMZCUnliRCeIyGpKcpRwGRbjp9IIMnWhlAPxS6uIJT9fdEigIpk8DTnfm5ctHLxf+8Xqz8KzelPIoV4Xi2yI8ZVCHM04ADKghWLNEEYUH1rRCPkEBY6cxKOgR78eVl0r6o2VbNvtNpXIMZiuAYlEEV2OAS1MEtaIIWwCADL+ANvBtPxqvxYXzOWgvGfOYQ/IHx9QNTepiL</latexit><latexit sha1_base64="QwCNtm4V3K1G30bFAhLu1HFeKsA=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVwgJjBQtbi0QfUhMqx3Vaq7YT2Q5SFWXhV1gYQIiVz2Djb3DaDNBypCsdnXOv7r0niBlV2nG+rdLK6tr6RnmzsrW9s7tn7x90VJRITNo4YpHsBUgRRgVpa6oZ6cWSIB4w0g0mN7nffSRS0Ujc62lMfI5GgoYUI22kgX3kcaTHGDHYrHlNTkboIT13s7OBXXXqzgxwmbgFqYICrYH95Q0jnHAiNGZIqb7rxNpPkdQUM5JVvESRGOEJGpG+oQJxovx09kAGT40yhGEkTQkNZ+rviRRxpaY8MJ35uWrRy8X/vH6iwys/pSJONBF4vihMGNQRzNOAQyoJ1mxqCMKSmlshHiOJsDaZVUwI7uLLy6RzUXedunvnVBvXRRxlcAxOQA244BI0wC1ogTbAIAPP4BW8WU/Wi/VufcxbS1Yxcwj+wPr8ATeRlXw=</latexit>

• Mechanism

• completes picture of vicinity of established  fixed points 

fluctuation induced first order 
(similar Coleman-Weinberg)

➡ connection between the two limiting regimes?

• Absence of criticality in rapidly driven quantum systems 
above lower critical dimension

• applicability in “pre-heating” states of closed Floquet systems (system as its own bath)? 


