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Project overview

 Models with DM-quark interactions, my<mpm<mk

d¢ J

. - - . HPP L PP L

Quantity of interest: ™, where 5 X 2
AN

(I)PP ~ EF:<UX>Z—>FU> dE:

« Two steps in computing ®*:

1. Match onto pion-level interaction using
chiral perturbation theory (chiPT)

dN¥

2. Integrate< . ——— over phase space
Y
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Simplified models

e [wo simplified models defined at quark level

- Higgs portal:

mg _

Ls D —gyXxS — QSZ —Gi¢;S

1—=1
- Vector:

6

_ _ E
Lv D =g XmuxXV" = gv ) GvugiV" — S Fu V™
1=1

e Dark matter, x: Dirac fermion, SM singlet
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1: Matching with chiP 1

0

Building block: U_exp{ ( 0 Vot )}

\f7r — 7V
. L f2
L eading kinetic term: L2 = (o LUTOPU]
2
Treat quark masses as spurions: - f2 r[MUT + UM)]

Odd parity Wess-Zumino-Witten term: Lwzw
Coupling to external fields
- Vector-like: 0, — D,

- Scalar-like: as with mass terms, treat as spurions
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1. Matching: Higgs portal

2
Js 2
DM scale: L£s D —g,xxS — gs E qquS ASG

1=u,d

« Easy to match light quark terms onto £®
e Subtlety: term from integrating out heavy quarks

- Solution: rewrite term using trace anomaly

e Describes xx — 7r07r0, 7T+7T_, 47T0, .
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1. Matching: vector

DM scale: Ly D —gyxvuxV* —lgv Y @inuaiV*|-ee ) QidivuaiV*
1=u,d i=u,d

* |sospin breaking term: contributes to £

- Gives scalar QED term describing xx — nm~

- Leading order in the EFT, but suppressed by ¢

* |sospin symmetric term: contributes to Lwzw

- Describes yy — 77V



1. Match quark-level theory onto pion-level one
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2. Integrate< X —— over phase space
Y
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2. From (“5:%) to P

Final states contain arbitrary numbers of 19s, 11+s

- (Generate n-body phase space using RAMBO*:
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*See Kleis, Stirling, Ellis 1986
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Conclusion

 ComPair provides chance to probe sub-GeV DM

* ChiPT: consistent framework for predicting these
models’ y ray signatures

- Required to correctly compare final states

e More mediators and final states to come!






