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Disclaimer

... I am not (yet) an astro-physicist!

I’ve been doing collider physics....



8 AM Monday



8 AM Monday

Daniel, you’re not 
giving the same

talk you gave at Aspen 
.... are you?
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Where are they from?

Finkbiener&Su
1206.1616



The photons

Rao & DW
1210.4934

Following results
use a 3-degree
circle. Results

are ~ the same for
larger regions



Locations

Rao & DW
1210.4934



Hypothesis tests
(l,b) fit far from GC
q → negative

(l,b) fit is close to 0,0
q → zero
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Background
Typical to assume a featureless power-law.

One test
Look away from DM density

But
Can that describe the GC? Rao & DW

1210.4934



Lines Outline

I. Where are the photons from?
2. Backgrounds
3. Instrumental effects
4. Tests of the instrument 
5. Discussion



photons

Could the peak photons be spurious?
Are they different in some way?



First idea
isolate signal photons
Use energy cut

But
S/B is not large.
Few signal photons.

Can we do better?
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sPlots

Whiteson
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Results

Whiteson
1208.3677



variables

Whiteson
1208.3677



External issues?

Whiteson
1208.3677



Reconstruction

Whiteson
1208.3677



       Limb

zenith
angle

Limb

1st reported:
Finkbiener, et al

1209.4562
zenith [110,114]
theta [30,45]

zenith [110,114]
theta [0,60]



       Limb

zenith
angle

Limb

Whiteson
1302.0427

zenith [110,114]
theta [30,45]

0.75 0.75

zenith [110,114]
theta [0,60]



Other sources

Earth’s limb is a powerful
control region.

Are there other regions?



Other sources

Earth’s limb is a powerful
control region.

Are there other regions?

The Sun!



Solar region
Find galactic coord
 of solar photons



Solar region
Find galactic coord
 of solar photons

excluding GC

Whiteson
1302.0427



Solar region
Find galactic coord
 of solar photonsexcluding GC

Whiteson
1302.0427



Ring around the Sun
125-140 GeV
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Simulation: GC
E>50 E>100



Simulation: GC
E>50 E>100



Lines Outline

I. Where are the photons from?
2. Backgrounds
3. Instrumental effects
4. Tests of the instrument 
5. Discussion



Symposium

Eric Charles



Simple explanation?
Is there a simple energy-
dependent efficiency?



Simple explanation?
Is there a simple energy-
dependent efficiency?

Fails to explain
- localization of peak near GC, Limb

- theta-dependence of Limb peak

- lack of feature in remainder of Sky



Common features?
GC

GC

Limb

Limb Sun

Sun

Whiteson
1302.0427



theta
GC Sun Limb Sky-GC-Sun

All

Theta
[30,45]

GC
Sun
Sky-GC-Sun

Whiteson
1302.0427



theta
GC Sun Limb Sky-GC-Sun

All

Theta
[30,45]

GC
Sun
Sky-GC-Sun

Whiteson
1302.0427



theta
GC Sun Limb Sky-GC-Sun

All

Theta
[30,45]

GC
Sun
Sky-GC-Sun

Whiteson
1302.0427



Discussion
Not a simple energy-dependent efficiency
 - Not seen in full sky

Not a energy-and-theta-dependent efficiency
 - GC peak not isolated to theta [30,45]
 - Not seen in full sky with theta restriction (but a hint?)

More complex efficiency dependence?
 - Sun/Limb/GC sweep out different paths across detector
 - No clues seen in efficiency checks
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DM at LHC

SM

SM

Direct weak production...

..via intermediate heavy particle



Effective field theories
q,g

q,g

What is in here? A few possibilities

Allows connections to direct, indirect exp.

48



Event display

49



8 TeV Preliminary

50



Event display
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Combination

N. Zhou, D. Berge, DW



Combination

D5, WIMP mass of 10 GeV

N. Zhou, D. Berge, DW



Combined



The future



The future:D5 operator
Conserv. Medium Aggressive



Photons

LHC mono-photon results

Same final state can probe
 quark-WIMP effective ops.
 photon-WIMP effective ops.

Same diagram as Fermi line
 feature... results soon.



Fermi: Conclusions
Supporting evidence
Features
  - strong stat power

Locations
  - consistent with GC

Concerns
Background assumptions
  - fair to assume featureless?

No Continuum
  - requires some theory
    gymnastics

Limb, solar signals
Hints in theta
  - need resolution


