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CMB and Nef

Neg = 3.13+0.32 Planck TT+lowP

Planck Collaboration; arXiv:1502.01589

ANett < 0.5 @ 95%

=> Necolors = 2,3
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growth of perturbations
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growth of perturbations
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ACDM growth of perturbations

Julien Lesgourgues, TASI 2012
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COSMIC concorgance

| | T ] T |
|
78 | } ’ —
‘—li \" ‘."'.
O tj
o L e _
S 72 Khyt
" |
wn
-
=, 66 |- —
T
00 |- —
| | Ly | |
2.0 2.5 3.0 3.5 4.0 4.5

0.900
0.885

— 0.870

— 0.855

80

— 0.840

— 0.825
0.810
0.795

0.780

Planck 2015



[km/sMpc]
76

73
70
67

64

0.79

0.81

0.83

0.85

LSS

Planck

SN1ia

0.80

0.82

0.84



[km/sMpc]
76

73
70
67

64

0.79  0.81 083 0.85
LSS
SN1a
ANet=0.5
Planck -
080 0.82 0.84 Os



[km/sMpc]
76

73
70
67

64

0.79  0.81 083 0.85
LSS
SN1a
(ld=10'9
- |
ANet=0.5
Planck -
080 0.82 0.84 Os



Conclusions ¢

7 dak mdighon - =23
Ho
J. DM-DR Couplirg hd o(:: 0!

g



pack up!



N

e

ra
C
ila
9
a
ark m
dad
tt
c
[
D
O
U

gle
S

1
i

f
/ | I
10
.
il g uuuuum | ’ W |

10
10 —9
1o
10
_:3| :
1'(';'1
5
1'(')"-I
1
Hfo' ,
1"'
[Gg; o )
] ig »25—“\\
2!
||1||||I ga
03- "
i
4

J
.F

cn

g
, M
K
a
pli
1n
gh
at
,H
T
u
9 an
d
H
-B
Y
u.
9 JC
AP O
90
7
(2
00
9)
00
4
(a
rX
iV

209
0
5
39
)




CMB and free-streaming v's
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A.Friedland, K.M. Zurek and S. Bashinsky, arxiv:0704.3271



WIMP-nucleon cross section [cm?]

[

[E— [ [E— [ [E— e [ e [ [E— [
S 9 9 99 9 9999§¢9
- o -~ & A~ -~ ~ A~ ~ B oY)
O o0 ~J] @) N EEN (9% [\ — ) \O

ogr = 1.3 X 10747 cm?

SuperCDMS Soudan CDMS-lite
SuperCDMS Soudan Low Threshold

XENON 10 S2 (2013)

. (CDI\/IS |I Ge Low Threshold (201 1) . 10—3
\‘ CoGeNT
(2012) -
- \ 11074

CDMS Si
2013)
012) B
‘i\\ J SMPLE © o2 —107
COUE®
" R \ - N\
: G W © \q)

Neutrinos - 8B — o T T ‘\99229/ ———— 9
Neutrinos @t~  “~o_ N\ =777 = /_.ﬁ"én‘\ . 10
N U Lt 00 ety Kenor .-t
NN NI peaRrsett == s R c I
W N TS LT = ST e -D—é\'r\@ﬁe/’ 1010
\\ ........ T ‘fa””” \,Z
S TeeealireesnTTTT e . e
S (®rc®n 8ya%) Bsy® @8 DR @ ‘ ° \b o o0 oo e o o0 o o _e- ® 0o 000 0 o wd 10—11
(Violet oval) Magnetic DM Sl =TT
(Blue oval) Extra dimensions . OS —12
- no |
(Red circle) SUSY MSSM ’ NB Neutt! 10
A MSSM: Pure Higgsino ’4_“6(\0 an O
- @ MSSM: A funnel \ ’ Mmosp | 10—13
@ MSSM: Bino-stop coannihilation
0_50 Y& MSSM: Bino-squark coannihilation LO_14

WIMP Mass [GeV/c?]

Snowmass CF1 Summary: WIMP Dark Matter Direct Detection arxiv:1310.8327

WIMP—-nucleon cross section [pb]

Tuesday, March 3, 15



