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But it's clearly all 
baryons, as shown in 

1702.xxxxx!

But baryons clearly 
cannot do it, see

1702.yyyyy!
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Missing
satellites	

Cusp	vs.	core	 Too	big	to	fail	

Baryons	 ✓	 ✓	 ✓	

SIDM	 ✗	 ✓	 ✓	

SIDM	+	DR	 ✓	 ✓	 ✓	

WDM	 ✓	 ✗	 ✓	

DDM	 ✓	 ✗	 ✓	

LFDM	 ✓	 ✗	 ✓	

BSI	 ✓	 ✓	 ✗	
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MNRAS 452, 3650–3665 (2015)

Kyle A. Oman,1‹ Julio F. Navarro,1† Azadeh Fattahi,1 Carlos S. Frenk,2 Till Sawala,2

Simon D. M. White,3 Richard Bower,2 Robert A. Crain,4 Michelle Furlong,2

Matthieu Schaller,2 Joop Schaye5 and Tom Theuns2

The unexpected diversity of dwarf galaxy rotation curves�
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Missing	
satellites	

Cusp	vs.	core	 Too	big	to	fail	

Baryons	 ✓	 ✓	 ✓	

SIDM	 ✗	 ✓	 ✓	

SIDM	+	DR	 ✓	 ✓	 ✓	

WDM	 ✓	 ✗	 ✓	

DDM	 ✓	 ✗	 ✓	

LFDM	 ✓	 ✗	 ✓	

BSI	 ✓	 ✓	 ✗	
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σ/mχ ⇠ (0.5− 500) cm2/g
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σT /mχ = 10 cm2/g

⇢(r) =
Ma

2⇡r
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Cluster σ/m Method used Ref.

Bullet Cluster < 3 cm2/g Scattering depth (⌃dm ⇡ 0.3 cm2/g) [264]
(1E 0657-558) < 0.7 cm2/g Mass loss < 23% [68]

< 1.2 cm2/g DM-galaxy offset 25± 29 kpc [68]
Abell 520 3.8± 1.1 cm2/g Scattering depth (⌃dm ⇡ 0.07 cm2/g) [292]

0.94± 0.06 cm2/g Scattering depth (⌃dm ⇡ 0.14 cm2/g) [92]
Abell 2744 < 1.28 cm2/g Offset [306]

< 3 cm2/g Scattering depth (⌃dm ⇡ 0.3 cm2/g) [295]
Musket Ball Cluster < 7 cm2/g Scattering depth (⌃dm ⇡ 0.15 cm2/g) [282]
(DLSCL J0916.2+2951)
Baby Bullet < 4 cm2/g Scattering depth (⌃dm ⇡ 0.25 cm2/g) [284]
(MACS J0025.4-1222)
Abell 3827 ⇠ 1.5 cm2/g Offset [91]

��������������������
����������
��������������������������

��������������������
������� �����������������������

�����

σ / m≾2cm
2
/ gr (Robertson+16)

Improved analysis for the Bullet cluster
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hσT i/mχ ⇠ 1 cm
2/g
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↵ = ↵(mχ,mφ) ��
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τr(Tkd) ≡ Ncoll/Γel ⇥ H−1(Tkd)
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T. Bringmann, 2009
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