
“The	task	of	having	to	introduce	a	constantly	number	of	young	people	into	the	results	&	methods	
of	modern	science	… Through	the	contributions	of	the	young	people	themselves	new	ideas	are	
constantly	introduced	into	the	work”																																																													Niels	Bohr,	3	March	1921



Friday, May 26 2017 at 1:30 pm in Aud A
Paul Steinhardt (Princeton)

Thoughts on self-interacting dark matter



Moreover	it	poses	a	challenge	for	ΛCDM	
cosmology:	…	would	expect	to	see	only	

~0.1	such	systems	up	to	z	=0.3	but	many	
more	colliding	clusters	have	been	found	

(Kraljic et	al,	1412.7719)		

The	‘Bullet	Cluster’ is	often	cited	as	
evidence	that	dark	matter	is	

collisionless …	in	actual	fact	it	sets	a	
rather	weak limit	on	DM	self-
interactions:	σ ≲10-24 cm2/GeV	

But	in	Abell 3827,	the	dark	matter	halo	of	
N1	appears	to	be	displacedby 1.6±0.48		
kpc from	its	stars	implying	that	DM	is	self-
interacting	with:	σ ~ 1.5-3	x10-24 cm2/GeV!

1E0657-57

What can astrophysics tell us about dark matter interactions?

If	true	would	rule	out	most	candidates	for	dark	
matter	(axions,	neutralinos,	sterile	neutrinos	…)
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Such	a	separation	is	sensitive	to	whether	the	
self-interactions	are	contact	or	long-range	
(Frandsen et	al,	1308.3419,	Kahlhoefer et	al,	1504.06576)
so	gravitational	lensing	can	discriminate	
between	particle	candidates	for	dark	matter!





Aud A,	B,	C	...			
Library	(upstairs)

Toilet	(downstairs) Bohr’s	Office

Ø All	talks	in	Aud A	(access	through	main	door	@	9-9.30	am	– or	ring	NBIA	doorbell)
Ø Tea/Coffee,	Lunch	in	Aud C	(opposite)

Ø Discussions	can	be	had	in	Aud C,	Aud B	(next	door)	or	NBIA	Lounge	(around	the	corner)
Ø Desks	in	Library	Reading	Rooms	(upstairs)	- you	can	skype	in	Office	Bk2	(NBIA	basement)

Ø Toilets	around	the	corner	->	NBIA,	or	down	the	stairs

Lounge,	Anette	(Ba3)
Communal	office	(Bk2)	



Please	wear	
your	badges!

Anette	Studsgard
Office:	Ba3	

+45 30450072

For any assistance 
please contact the 

NBIA Administratorv Traditional	group	photo	(right	now)

v Tour	of	NBI/Bohr’s	Office														
Today 13:15 (meet	in	Aud A)

v Welcome	party																															
Today	17:30 (outside	if	pleasant)

v Excursion	to	Lousiana (with	lunch)	
Wednesday (Hotel	pickup	at	10:15)

v Workshop	dinner	at	SALT		
Friday	19:00	(10	min	walk	⤺ Hotel)



See suggestions under ‘Out & About’ (webpage) and leaflets in Aud C


