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- Background : organic spin liquid compounds

Gap-less characters of organic spin liquids in specific heat

- Motivation : Fine tuning of degree of frustration in XY[Pd(dmit),],

-Result | : Fermi liquid like character

Result Il : The possibility of critical behavior on the phase boundary

-Summary



Quantum spin liguid on 2D triangular system

Geometrical frustration
problem
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Neél order is unstable Possibility of spin liquid

Ising type Heisenberg




Organic spin liquid compounds

- (BEDT—TTF)ZCUZ(CN)3 EtMe,Sb[Pd(dmit),],
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13C NMR

Susceptibility
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Realization of quantum spin liquid
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Specific Heat
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Specific heat measurements

Gap-less behavior Low-energy excitation
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Quantitative discussion to clarify the excitation structure
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We can determine absolute , -~ _ np (E )
value of C, 3




C.T1/ mIK?molt

The Fermi liquid character of organic spin liquid
Specific heat data of EtMe,;Sb[Pd(dmit),],
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The Fermi liquid character of organic spin liquid

Magnetic susceptibility
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Motivation : Fine tuning of anisotropy of triangle structure
EtMe,Sb[Pd(dmit),],

~ Difference of transfer integrals (tg, t, t,)
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Motivation : Fine tuning of anisotropy of triangle structure
EtMe,Sb[Pd(dmit),],

™~ Difference of transfer integrals (tg, t, t,)
Stacking

tg:t.:t.=1.09:1.07:1

di {ection

25.8 meV

Anisotropic triangle structure
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Motivation : Fine tuning of anisotropy of triangle structure

EtMe,Sb[Pd(dmit),], |
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Motivation

To clarify the excitation structure of organic spin liquids from the
stand point of quantitative discussion by specific heat measurement.

- Relation between anisotropy of triangle and gap-less character.

AF+QSL  (Me,Sb),(EtMe;Sb), [Pd(dmit),], Me.Sh Et,Me,Sh
4 :
i EtMe;S
QSL+CO (EtMe;Sh), (Et,Me,Sh), [Pd(dmit),], . b

AF +CO (Et,Me,As)y,(Et,Me,Sb),[Pd(dmit),],

QSL |Go
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Motivation

To clarify the excitation structure of organic spin liquids from the
stand point of quantitative discussion by specific heat measurement.

- Relation between anisotropy of triangle and gap-less character.

AF +QSL  (Me,Sh),(EtMe;Sh), ,[Pd(dmit),],

. Et,Me,As

AF +CO (Et,Me,As),.,(Et,Me,Sb),[Pd(dmit),],

QSL |GO
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Three types of approach to organic spin liquid.
Systematic study

In this work, we have performed specific heat
measurement for these three types of mixed compounds.




Quantum spin liquid in mixing cation system XY[Pd(dmit),],
Specific heat data of (Me,Sb),(EtMe,Sb),_, [Pd(dmit),],
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Quantum spin liquid in mixing cation system XY [Pd(dmit),],
Specific heat data of (Etl\/le?,Sb)l_y (EtZMeZSb)y[Pd(dmit)z]2
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Quantum spin liquid in mixing cation system XY[Pd(dmit),],
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AF+QSL and QSL+CO system show bulk quantum spin
liquid behavior with Fermi liquid character (R, Is close to 1).



Quantum spin liquid in mixing cation system XY[Pd(dmit),],
Specific heat data of (Me,Sb),(EtMe,Sb),_, [Pd(dmit),],
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Gap-less behavior on the phase boundary in XY[Pd(dmit),],

Specific heat data of (Me,Sb),(EtMe,;Sb),_ [Pd(dmit),],
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The vanishing of gap-less character at the phase boundary

Gapped | e Gap-less
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The vanishing of gap-less character at the phase boundary
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AF +QSL  (Me,Sh),(EtMe.Sh),_, [Pd(dmit),],

QSL+CO (EtMe,Sh),.,(Et,Me,Sb),[Pd(dmit),],

Bulk spin liquids with gap-less (Fermi liquid)
character are confirmed !!
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Spin liquid state in Et,Me,As, Sh,_ [Pd(dmit),],
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- The t'/t is fine tuned by mixing cation without disorder.

- The Fermi liquid behavior with gap-less excitation is

Intrinsic character of QSL phase.
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Possibility of critical behavior
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Summary

We have measured three types of mixing
cation systems XY [Pd(dmit),].,.

These three system show bulk spin liquid
behavior with Fermi liquid character.

The t'/t Is fine tuned without significant disorder.

The Fermi liquid character is intrinsic.

We also detected phase boundary
between AF and QSL state.

The possibility of critical behavior on the
phase boundary is also suggested.
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