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Antideuterons	and	dark	matter	
run	deep	in	my	academic	family	

Academic	
Father	

Academic	
Grandfather	



17	years	ago!	



...design	(and	acronym)	
has	significantly	evolved		
(see	Sean	Quinn's	talk	

earlier	today)	

...but	key	science	target	
of	opportunity	remains	

the	same!	

Mori	et	al	(2002)	
this	curve	also	

evolved	quite	a	bit	



The	Mori+	2002	GAPS	
proposal	also	mentions	
anti-Helium	searches	

Mori	et	al	(2002)	

**	not	so	difficult	anymore:	
Alberto	Oliva's	talk,	yesterday:	

*	

*Scooped	Vivian	Poulin	17	years	ago!		

**	



To	anybody	who	has	been	working	for	
almost	two	decades	on	indirect	dark	matter	
searches,	a	virtually	"background-free"	

channel	is	a	Holy	Grail!	





Probably	too	
pessimistic		
(Ng's	talk)	

Probably	a	bit	
pessimistic		

(Salati,	Moskalenko	)	

Probably	about	
right?	

Bottom	line:	there	
exist	large	overall	
uncertainties	on	
predicting	signals	
from	DM	models!	



Baer	&	Profumo,	2005	



Baer	&	Profumo,	2005	

Old	paper!	
(SUSY=DM)	

soft	nucleon	
spectrum	=	
great	at	large	

masses!	

hard	nucleon	
spectrum	=	
tougher!	

Detecting	
antideuterons	

implies	a	feature	in	
antiprotons!	



Baer	&	Profumo,	2005	

Broadly,	these	results	on	complementarity	remain	true	
(some	of	the	points	might	have	been	killed	by	LHC)	



...the	family	tradition	continues...	



First	calculation	of	antihelium	from	DM		
(soon	followed	by	Cirelli+	2014)		



Carlson+	2014	

It	was	critical	to	assess	(1)	systematics	from	
coalescence	picture	(2)	relative	Dbar	and	3Hebar	ratio	

Ø Ratio	depends	on	
annihilation	mode	
and	DM	mass	

Ø Can	be	anywhere	
from	O(0.1)	to	O(10-4)	



Carlson+	2014	

Comparatively,	the	uncertainty	from	
propagation	is	small	(~20%)	



Carlson+	2014	

Ø Thermal	cross	section;	
only	propagation	
uncertainties	shown	
(not	coalescence)	

Ø WW	final	state,	and	
large	masses,	are	a	
long	shot!	(x100!)	

Ø 3He	detection	not	
unreasonable	for	
canonical	DM	density	
and	annihilation	cross	
sections,	and	low	
masses,	at	GAPS	(SAT)	



Science,	April	2017	



Ting,	AMS	CERN,	December	2016	

See	Alberto's	presentation	today!	



Coogan	and	Profumo	(2017)	



Coogan	and	Profumo	(2017)	

One	event	with	40	GeV	momentum	in	5	years		



Coogan	and	Profumo	(2017)	

One	event	with	40	GeV	momentum	in	5	years		



Coogan	and	Profumo	(2017)	
one	3He	per	year	

No	bueno	



Coogan	and	Profumo	(2017)	
one	3He	per	year	



Coogan	and	Profumo	(2017)	
one	3He	per	year	

Salati	(yesterday)	



Coogan	and	Profumo	(2017)	

Ø 3He	from	DM:	a	
potentially	self-
consistent	picture	

Ø Can	be	tested	with	
better	constraints	on	
coalescence	momentum	

Ø Predicts	features	in	pbar	
and	Dbar	–	better	
statistics	and	control	
over	misidentified	
events	will	allow	sharper	
predictions	

Ø To	do:	GeV	(<10)	DM!	



...more	antimatter	warriors	to	come!	


