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velocity	distribuSon
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ER	spectrum	from	DM

A : mψ = 50 keV, r = 13.3, S = 3.34σ
B : mψ = 1 MeV, r = 1.58, S = 3.43σ
C : mψ = 1 GeV, r = 1.17, S = 3.43σ
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Xenon1T electron recoil spectrum

Model m (keV) x y n �̄e (cm�1)
A 50 0.504 0.0945 13.3⇥ 10�43.5

B 103 0.117 0.0321 1.58⇥ 10�43.5

C 106 0.0856 0.00197 1.17⇥ 10�43.5

[Du,	Liang,	ZL,	Tran,	Xue,	2006.11949]



1σ	region	in	the	parameter	space
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DM	annihilaSon	xsec	(galaxy	vs	RD)
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current	xsec	versus	early	universe
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stopped	by	rock	(2	
km)

�e & 10�24 cm2 for m ' O(MeV)

larger	xsec	for	higher	mass
[Emken+,	1905.06348]
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increase	DM	ann	xsec	for	a	larger	flux?



Summary

•	“Non-standard”	velocity	distribuSons	of	‘DM’	parScles	
can	be	obtained	in	the	on-shell	mediator	models	

•	The	new	velocity	distribuSon	can	explain	the	
Xenon1T	excess	events	in	electron	recoils	

•	Required	parScle	flux	and	direct	detecSon	cross	secSon	
are	consistent	with	the	canonical	thermal	annihilaSon	
cross	secSon	and	the	stopping	effects	of	rock

•	“Challenging”	LEP	constraints?


