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A	nearby	subhalo	is	assumed

fit	DAMPE	1.4	TeV	peak	excess	w/	thermal	𝛔v	

(�, ⇢s, rs, ds) = (0.5, 100, 0.1, 0.3)
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High-E	CR	has	short	diffusion	length,	~kpc



Simple	power-law	BG	for	cosmic	e±
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DM	explains	both	break	&	peak

Two-mediator	DM	model	(2MDM)
[Xuewen	Liu,	ZL,	Yushan	Su,	1902.04916]
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Box-shape	energy	spectrum

[1404.6528][1404.6528]
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Two	different	models
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kineAc	mixing	(KM)



electrophilic	V1	&	Lμ	-	Lτ	V2
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electrophilic	V1	&	Lμ	-	Lτ	V2
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electrophilic	V1	&	Lμ	-	Lτ	V2
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HESS	search	region	

HESS	
1607.08142

、circular region r = 1� w/ |b| < 0.3� masked
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HESS	constraints	on	Lμ	-	Lτ	V2

[HESS	254-h	data,	1607.08142]
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Fermi	isotropic	gamma	ray	background

|b|<20o	masked

isotropic	gamma	ray	background	(IGRB)

b=0o

b=20o
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Fermi	IGRB	as	a	funcAon	ds

electrophilic	V1	&	Lμ	-	Lτ	V2

[Fermi,	1410.3696]
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KM	V1	&	Lμ	-	Lτ	V2
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V1:	kineAc	mixing	(KM)
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V1:	kineAc	mixing	(KM)
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KM	V1	&	Lμ	-	Lτ	V2

KM	V1

g1=ε=0.1
mV1	=	2994	GeVmV1	=	2994	GeV



KM	V1	&	Lμ	-	Lτ	V2

KM	V1

g1=ε=0.1
mV1	=	2994	GeVmV1	=	2994	GeV

Lμ	-	Lτ	V2mV2	=	10	GeV



HESS	constraints	on	KM	V1	&	Lμ	-	Lτ	V2
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Fermi	constraints	on	KM	V1	&	Lμ	-	Lτ	V2
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dilepton	@	ATLAS	via	Drell-Yan	

[ATLAS,	1707.02424]
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ATLAS	constraints	on	KM

[ATLAS,	1707.02424]
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Sommerfeld	enhancement
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nonperturbaAve	enhancement	due	to	the	lighter	mediator	
present	in	both	annihilaAon	channels
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h�vi1
<latexit sha1_base64="3opf7VfyRh+D2Ue8BMEIUhoJ3jg="></latexit>

h�vi2
<latexit sha1_base64="uhDbCX/iLWGlxfas3EdKlceV47A="></latexit>

consistent	w/	relic	density	requirement



Relic	density

Galaxy	today

3.9⇥ 10�25 cm3/s
<latexit sha1_base64="A/HQWTGSuI5hr++QaOkgIYXR8+o="></latexit>

2.0⇥ 10�24 cm3/s
<latexit sha1_base64="PAWbziCQx+Zh4dZlxCu8YN1+i2g="></latexit>

Early	Universe

1.0⇥ 10�28 cm3/s
<latexit sha1_base64="D31+oxouAkJtdKuKfiYE3M5yfww="></latexit>

2.2⇥ 10�26 cm3/s
<latexit sha1_base64="aSTgcWAFPva5lnFiCaTg8pnav6w="></latexit>

(✏, g1, m�, MV1) = (0.01, 0.1, 1500 GeV, 2994.2 GeV)
<latexit sha1_base64="+lFsco3IhNv1S7A6vZIcB/IOsV4="></latexit>

h�vi1
<latexit sha1_base64="3opf7VfyRh+D2Ue8BMEIUhoJ3jg="></latexit>

h�vi2
<latexit sha1_base64="uhDbCX/iLWGlxfas3EdKlceV47A="></latexit>

	further	Breit-Wigner	suppression

consistent	w/	relic	density	requirement



Summary

1.5	TeV	DM	annihilaAon	in	a	nearby	subhalo	can	
explain	the	excess	electrons	in	the	DAMPE	data

To	explain	both	the	1.5	TeV	peak	and	the	0.9	TeV	
break	in	DAMPE	electron	data,	we	propose	a	two-
mediator	DM	model	in	which	DM	annihilates	via	
two	different	channels.

DM	annihilaAon	via	an	s-channel	mediator	
produces	the	1.5	TeV	peak;	DM	annihilates	into	
on-shell	mediators	leading	to	the	0.9	TeV	break.	


