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what is status of SUSY DM?
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the plan

|.  experimental status
2. neutralino DM in SUSY
3. bino-higgsino

4.  bino-wino-(higgsino)



experimental status




types of scattering:

spin independent: Y\ x/VN

Yy xXxh

2
o971 = 8 X 10~ ¢m? (—)



types of scattering:

|. spin independent: YXNN
Yy Xxh

og1 ~ 8 X 10~ ¢m? (—)2
2. spin-dependent: YYHP NVWE’N
cXV*YX 2,

2
osp ~ 3 X 1073 cm? (—)
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spin independent status

spin independent
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spin independent status

spin independent
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what about the strange quark?
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spin dependent status

spin dependent
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spin dependent status

spin dependent
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LEP:

My + > 100 GeV

Y

1, My > 100 GeV
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neutralino DM in SUSY




fermionic dark matter

e SM+ B. W,

e assume scalar superpartners can be
decoupled when computing: o, n, {2

e assume CP

® ParameterS:
M17M27 ,tanﬁ



is the weak scale natural?
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is the weak scale natural?

|25 GeV

nhatural unnatural

ANSH, H,; Sp|it SUSY

X

neutralino DM interesting for both!




fermionic DM in unnatural SUSY

° the LSP is at the weak scale to avoid

overclosure

1
O~ = ~m>
o N

° the DM mass is crucial for LHC
observability

m§>mx



fermionic DM in  natural SUSY

* fermionic DM is a simplified limit of natural SUSY
my 4
(5 )

* we assume any physics that raises the Higgs
mass does not modify DM properties

6’]\71§ <1
. DM mass is important for naturalness:
2
2ms
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in this talk I'll consider two cases:

|. non-thermal Qtreezeout Z Qam

2. thermal Qf’reezeout — Qdm



e bino

* higgsino

® Wino

pure eigenstate DM

overcloses
mg ~ 1 TeV

myi, ~ 2.7 TeV




well-tempered neutralino

bino — higgsino
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well-tempered neutralino

bino — higgsino bino — wino
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hidden dark matter
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higgsinos or gauginos



hidden dark matter

X
______ f
X
| purity
x— B W, H
decouple higgsinos or gauginos
Yxxh — 0

2. blindspots

Yxxh — 0 due to cancellation



purity

* tree-level Higgs coupling vanishes for pure
higgsino or Wino

* |oop contribution smaller than expected

. Hisano, Ishiwata, Nagata, Takesako 1104.0228
° Hill, Solon 1 111.0016



blindspots

Yxxh — 0



blindspots
Yxxh — 0

|
* bino m, = M My +sm28pu=0



blindspots

Yxxh — 0
|
* bino m, = M My +sin26 pu =0
S 2 tan 8 =1
* higgsino My = — L

sign(p) = —sign (M)



* bino
* higgsino

* Wino

blindspots
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bino-higgsino

e decouple wino
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tan 8 — 1 non-thermal
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Adj [(}6\/]
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well-tempered

Q (M1, p,tan 8) = Qpy

solve for:

Ml (:ua tanﬁ)
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well-tempered
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well-tempered
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WIMP-Nucleon Cross Section [cm?]
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WIMP-Nucleon Cross Section [cm?]

10

10

10%

10

1 0-45

target

Il
s

AT

IIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| I TLHAm

I\III T T lllllll T T T T T T 7T

DAMA/Na XENONT100 (2012)

A\ —— observed limit (90% CL)

Expected limit of this run:
[ = 1 o expected
+ 2 o expected

p-"
-

————
-
-

-

_— e
L= =

1 1 lIIIlll 1

7 8910 20 30 40 50 100 200 300 400 1000
WIMP Mass [GeV/c’]




WIMP-Nucleon Cross Section [cm?]
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bino-wino-(higgsino)



bino-wino-(higgsino)
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non-thermal
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well-tempered

() (M17M27:u7tan5) — QDM

solve for:

Ml (M27 ,u,tanﬁ)



bino/wino coannihilation

( M, 0 _g’\C/Oiwv g’\S/igﬁv \
~ 0 M, 2Ly L5y
W _g’\C/%SBU gc:/);ﬁv 0 iy
K g’\S/igB,U _gii/r%B,U "y 0 )

wel



bino/wino coannihilation

Ml 0 _g’cosﬁv g’ sin B
( 0 M2 gi?_\é%v _9\/5325
[ 2 2
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2 R 0 s
g’ sin B __gsinp o
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how heavy can the higgsino be!




bino/wino coannihilation
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how heavy can the higgsino be!
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well-tempered
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take away points

e direct detection is finally probing neutralino DM
. large parameter space remains

* blindspots with small spin-independent cross-section
evade Xenon| T
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