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-ATIC

e++e-

פּ אל ︣ טּצּ
ḱPAMELA( ) →e+/(e+ + e-) excess

ḱATIC( ) → e+ + e- total flux ךּףּ 500GeVּט ṇ
(-> Fermi פּ )
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ṇ ︣

1, ṇּצ ṇ

צּ +eשּ e-

DM→SM
DM→ new state →SM נּ צּ
︡new stateּצ ךּ Ḯ

new stateּצ tree-level

︣ (ú ṇ ṇ ) נּ Ḯ

ṇLeptophilic DM model

כֿכֿ ḭנּ leptophilic

excess קּ פּ

2, DM
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The model

ךּ︡ U(1)DS dark sector(DS) SM נּ Ḯ
DS ḭ
U(1)DS ṇ Dirac fermionּצ ḮṬDM

ṇ ṇ /technicolorlike DS

vectorlike Ḯ

SM DS ךּ︡ ṇ U( (¢Fאל ︡ כֿ Ḯ

ḱU ṇ ︡ḭ שּ︡ ṇ Ḯ
ḱSMּצ קּ לּ U vectorlike( ṇ

)

ἃḲ DM

𝑥 𝑥 → 𝑈 𝑏𝑜𝑠𝑜𝑛 → 𝑒−τ+
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Mass & cross section

ḱ
ḱ ṇ
ḱ ṇ
ḱ DM

DM TeV שּ לּ Ḯ

נּ ḭ טּ טּ MxṌ700-800GeV לּ Ḯ

PAMELAḭATIC excess ︣
DM MxּצO(~700GeV) טּ

DM U

DM gx~0.4ḭMἃṌ700-800GeV אל Ḯ

gxḲleptophilic ṇ U

DM ṇ
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gl glḲ leptophilic ṇ U SM ṇ

אל
ṇ

Ṅ פּ Ḯ

P. Fayet, Phys. Rev. D 75, 115017 (2007)

ṇ

e<~10-11ḭμ<~10-9ḭτ<~10-2

אל U ṇ ︣ e-ν פּ טּ

MuḲ U

אל ee->γUּפ טּ Ḯ
כֿ צּ (2009) babar צּ ךּ טּ ḭ
Mu≤7.8GeV ︡ ge≤~10-3
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mixing

tree level U ṇ SM ḭDS ︣
אל loop-level צּ קּ אלכֿ Ḯ

SM ︡ ḭ U (kinetic mixing)

F’
μν:U :ḭFμνאל אל

εUV: פּ mixiing

U eḭτצּ ︡ ︡

UV/IR נּ ךּ ṇ q ︣ U

gq~10-2geq

UV/IR צּ ךּ ṇ אל DM

צּ Ḯṕ Ṗ
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כֿ Uךּ︡ SM ︣ טּצּ PAMERA/ATIC

excess DMּצU ︡ḭ ︣
אל Ḯ

Ḳ
ךּ︡ ︣ (~1pb) קּ Ḯךּ

ṕ רּ︣אל Ṗ
Ḳ

צּ צḭDMּקּ שּ ךּ ךּ צּ Ḯשּ

כֿכֿ DM ︢ פּ ךּ ḭ שּ Ḯ→OK

ṇ ךּ MU≤Mxg
2
x/4𝜋ṌO(10GeV)

DM ךּ︡ ︣
Sommerfeld enhancement פּ

DM ṇ שּ צּ ︣ Ḯקּ
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ḱ ṇ ṇ ṇ
≥ 50 Ḯךּקּ

ḱ ךּ ṇ ￼צּ
≤ṕךּקּ 1000Ṗ טּ Ḯ

ḱ נּ DM

enhancement טּ פּ Ḯ

DM 800GeV

ṇ פּ
1Ṩ10GeV ךּ U

ṇ פּ

ḭDM︡פּ︡ ︣
ḭ ︣ ︡

Ḯךּ enhancement( ṇ )
ךּ פּלּ

10,50,100,150,200 enhancementךּאל ︣Ḯ
200 ךּקּ כֿ ︣

ν=10-3ḭgx=0.5 ךּ Ḯ

U DM

︣ enhancement

ṕν=10-3ḭgx=0.5Ṗ 9



DMּצ ︡ ︣ טּ ḭ ︣
︣ כֿ צּ קּ Ḯךּ
∵ veto︡ ךּ Ḯ

DAMA וֹ ךּ ḭ טּ ךּ
DM ךּ ךּ Ḯ
PAMELA/ATIC excess DAMA‐CDMS Ḵ

DAMA ︡DMṨ ểpbצּ ṇ ṇ
אל לּ Ḯ

U-mediated DM-e 

DM

︣Ḯ

Mu=O(10GeV)ḭ gx~0.5ḭge≤~10-5 ḭgl excess

ḭDAMAקּ נּ Ḯ
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DAMA-CDMS

CDMS צּ נּ ṕCDMSךּ אל ךּ Ṗךּ
→UṨ ṇ -Uצּ ṇ ︣ שּאל שּ

Ḯṕ︡ךּ צּ DMṨ Ṗ

DMṨ DMṨ

ḭCDMS DMṨ DM 700-800GeV ︡ ~2*10-43cm2

ךּאל limitḮלּךּ
ṇ ṇỈ →ךּ gq≤

10-6ge ︣ קּ Ḯ
- UV/IR U- צּ אל כֿ Ḯ

DMṨ DAMAצּ 10-36cm2Ḯ

DM-DM אל פּ שּ ךּ טּצּ Ḯ
MU≤10MeV לּ ךּ DM ṇ
נּ Ḯךּ
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excess

︡PAMELA/ATIC excess ךּ ︡ לּ ︣ וֹ ךּ
10GeVּש ךּ U נּ ︣
enhancementּצ ḭ ṇ פּ ge≤~10-2

tree-level U gx~0.5ḭge~10-4 ךּ ṇ ể ṇ צּ
gq~10-6(gq~10-2geq?)

DMṨ σ0DM-e=10-47cm 2Ḯ(7)ּפ Ḯ
→DAMA קּ ךּ

DM- Ṍ10-45 cm2Ḯ(8)ּפ Ḯ
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summary

 PAMELA/ATIC excess ︡tree-level

︣ DM נּ Ḯ

 ךּ e μ τ ︣ Ḯ

 ︡ ṇ ḭ ṇ ν-e

טּצּ צּ ︡ קּ Ḯ

 צּ ךּאל CDMSּצ veto︡ ךּ
DAMA צּוֹ נּ ךּ כֿ קּ Ḯ

︡2009 Ḯ

ATIC ︣ Fermi אל ךּ ךּ
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fin
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https://inspirehep.net/record/1243804/plots

1pb=10-36cm2
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ךּ כֿ ḭ ךּ כֿ
וֹ ךּ ḭ

18



arXiv:0905.0025

19



PAMELA

http://cerncourier.com/cws/article/cern/
46875

ATIC
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