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10 years ago, we had nice motivations for LHC. *g-2 = anomalous magnetic moment

m LHC = to discover (0.1-1) TeV particles.
» Higgs

> (g-2), anomaly - next slides h@h
» Hierarchy problem

3|A|2
2 2 2 2 2 :
my ~m_ +Am;, Am_(SM) ~ — = Ao T finite.
2 2 2 :
(100 GeV)” ~ Nutott ™ Noutoft 2 Acuort ~ 0.1=1 TeV = new physics?

» Dark matter "WIMP miracle”

simplest scenario = DM as a thermal relic, freezing out by pair-annihilation:

2
a
ov _anv Should be ~3 x10726cm3/s = €m
( )DM DM—any (1 50 Gev)z
- DM @ ~100 GeV?
1.1x107 - z¢ 15 ¢ 3 x107%% cm? /s

QDMhZ =~ with Iy = mDM/TfO.
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Muon g—2 SM expectation : 3-40 discrepancy!
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Muon g—2 SM expectation : 3-40 discrepancy!
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Muon g—2 SM expectation : 3-40 discrepancy!
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10 years ago, we had nice motivations for LHC. *g-2 = anomalous magnetic moment

m LHC = to discover (0.1-1) TeV particles.

» Higgs
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» Hierarchy problem
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my ~m_ +Am;, Am_(SM) ~ — = Ao T finite.
(100 GeV)2 ~ Azutoff B Agutoff > Acutoff ~ 0.1-1 TeV = new thSiCS?

» Dark matter "WIMP miracle”

simplest scenario = DM as a thermal relic, freezing out by pair-annihilation:
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And SUSY was very motivated. [MSSM: Minimal SUperSYmmetric Standard Model]

m MSSM = SUSY version of the Standard Model

mass - =2.3 MeV/c? =1.275 GeV/c? =173.07 GeV/c? =126 GeV/c?

charge —» 2/3
up charm gluon

LEPTONS

nggs
bosons

=4 8 MeVic? =95 MeVic? =4 18 GeV/c?

/3
* %
strange bottom photon

=113

12

down

0.511 MeV/c2 105.7 MeV/c? 1.777 GeVic? 91.2 GeWc‘ @
electrona ' E Z boson ﬁ
wn
<22 eVic? =017 MeV/c? <15.5 MeV/c? 80.4 GeVic? 8
0 0 0 1 w
112 12 12 1 o
electro muon tau =
neutrino neutrino neutrino W boson g




SUSY was a "silver bullet".

> (g-2), anomaly : 5 + /g . may explain the anomaly

if these particles are 0(100) GeV.

(we'll discuss later.)

» Hierarchy problem

2 2 2 3|AI% 2
my ~mg_+Amg, Amh(MSSM) ~——A\ +|2x ——A + O(log Acutoff)-

» Dark matter "WIMP miracle”

The lightest neutralino @ may be stable.
- DM?

~0 = i ~ T =t ok +
—Be We Hy® H,, = W* @ HE.
X—|_4 d u X1,2 10/58




SUSY was a "silver bullet".

"% . may explain the anomaly

> (g-2), anomaly : 7 ,

if these particles are 0(100) GeV.

(we'll discuss later.)

» Hierarchy problem

m_~m +AI” AI” MSSM ~N =M
h bare h'’ h( ) I 2 Tl.’ Og -

» Dark matter "WIMP miracle”

The lightest neutralino @ may be stable.
- DM?
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H*.
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SUSY was a "silver bullet".

> (g-2), anomaly : 7 S . may explain the anomaly

if these particles are 0(100) GeV.

(we'll discuss later.)

» Hierarchy problem

3y? Acuto
mZ~m?Z _+Am?Z,  AmZ(MSSM) ~ _4—nt2m% log rr; ff
_E] < 1TeV!
; . ) = colored particle
» Dark matter "WIMP miracle > easier @ LHC
The lightest neutralino @ may be stable. —> strongly constrained.
- DM?

~~

H*.

~0 = s0 T T o~k ok
=Beo W’ @ Hy ® H,, =W e
X1-4 d® Hu, Xqo 12 s




SUSY was a "silver bullet".

> (g-2),anomaly : ~ + /g . may explain the anomaly

if these particles are 0(100) GeV.
(we'll discuss later.)

Electroweakino searches motivated by DM + (g-2),,
= Good target @ Run2/3/HL-LHC

> Dark mattmiracle"

The lightest neutralino @ may be stable.
-> DM?
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» Dark Matter

» LHC
MSSM to solve A(g—2),: 4 solutions
» "Chargino": multi-lepton = promising!

> "Pure-bino":  di-lepton (but not sufficient)
» "BHR" & "BHL": multi-tau + direct detections.
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Muon g—2 SM expectation : 3-40 discrepancy!
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Muon g—2 anomaly : Possibilities

B Muon g-2 anomaly: What is the origin?
» Just a statistical fluctuation.

» Just an issue in the experiment. ,
Qem [ M
» 0(100) GeV particles with 0(0.1) couplings 10 x107 "7 ~ - ( : )

At \ Mpew
e MSSM ~200GeV
» keV—-MeV particles with tiny couplings. o (e¥4m) [ my, 2
e dark photon (extra U(1) gauge boson) 101070~ Am (mnew)

Baek, Deshpande, He, Ko [ph/0104141]

a m 2
ay(NP)? .. 10x10710 x — ( - )
4 \ 200 GeV
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Muon g—2 anomaly : Possibilities

®m Muon g-2 anomaly: What is the oriain?

coupling e,

1072

» Just a statistical fluctuation. .

» Just an issue in the experiment.

» 0(100) GeV particles with 0(0.1) couj

BABAR 2017

1072

e MSSM
> keV—-MeV particles with tiny coupling  qoebs v+ L1
10 10™ 107 1 mA.(GeV) 10
o—dark-photon-{(extra-U(1)-gauge besen) ete™ — yA’, A’ — invisible
e extra L,~L, gauge boson BaBar [1702.03327]
02 Gninenko, Krasnikov [ph/0102222],
@6‘ Baek, Deshpande, He, Ko [ph/0104141]
: e-i-‘oo s‘:‘sw ‘
_3— ) > CCFR
10 P a“ap‘
: @™
s
: IR B _ _ _ _
o Lz =eZ [y p— YT+ 0 vy — U ]
BBN ijyzmoT -
L Gninenko, Krasnikov [1801.10448]

L | 1 c vl L Lo
2 3
10 10 10
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MSSM to solve A(g—2),: Overview
» Dark Matter

» LHC
MSSM to solve A(g—2),: 4 solutions
» "Chargino": multi-lepton = promising!

> "Pure-bino":  di-lepton (but not sufficient)
» "BHR" & "BHL": multi-tau + direct detections.
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Muon g—2 anomaly can be solved by MSSM.

Y Y
(g— z)u 2
au — — + :
2 ML HR ML MR
2 2
SV (R0, 71) A sgn(u) tan f+ -+

(47T) 2 Meoft

SUSY [~+ 5 mi
a X, V) = sgn(u) tan j3.
o ) S e,

e lighter SUSY-particles SUSY
e larger tan 8 — larger “

Chattopadhyay, Nath [ph/9507386|
Moroi [ph/9512396|

19/58

W 3 NHqu (higgsino MAsS term), tanﬁ _ <Hu>/<Hd>7 Lopez, Nanopoulos, Wang [ph/9308336|
Meoft - SUSY-particle mass-scale, g; : gauge couplings.
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SUSY contribution to muon g—2 : gauge basis

mass eigenstates X= 7]

N+ L+ IjL—ﬁR 1]
W —H,_f" /,)(~\'JJ ,/Hl:f
/ \\ / ‘\
4 \ . \
i sl
vy B B-Hgq

(“mass insertion” technique) 20



SUSY contribution to muon g—2 : gauge basis

WE_HE~
A c
ML e MR
7 ~
ML
el
U_L> < ~Y\<~ : MR
W-Hg4
H -1
e
. i = \ - IBHR]
Hr .~
. N [BHL]
TR Ay TS
Hq-B
H s
HL ~ : MR

g%mi Msptan 8 5 My
87T2 m% . @ m~ ! m~
v, v, v,
_ggmi My tan 8 7 ( My, )
L67° m%L My, | UWm
s (e,
8r2 My "\ M, M,
_g%/mi Myptan F ( M, pu )
87 m%R mﬁR, Mpr
g%mi Ml,utanﬂ.Fb(Ml v )
L67° m%L s | Wm

Fa, Fp are loop functions and positive.

1Cy(2?) — Ci(y?)

F,(x,y) == ,
3—dx+ 2% +2logx

Cy(z) = &

(1-=)?

1 Ny(22) = Na(?).

1— 22+ 2zlogx

Na(w) = (1—2x)

21



SUSY contribution to muon g—2 : (1) "Chargino" contributions

WE-H%~
2 [C]
ML S MR
V’u 7
ML
A el
ML L‘~>\A~ : ’E
W-Hg4

m "Chargino contribution’

g3mz, Moy tan 3 .

872 m

Vi

My p )
Y
mi;“ mi;“

B gsm?, Moy tan 3 .

1672 mi
AL

o

My p )
Y
Mgy, Mg

m X gé (not gi) - tends to be the dominant contribution.
m SU(2) pair > [C]~—0.5[C] > p>0 to be positive.
m Higgsino, Wino, and UL must be 0(100)GeV.

Fa, Fp are loop functions and positive.

Fa(mJJ)

1Ci(a?) ~ Ca(?)

2 ozt

3—4r+ 22+ 2logx
Ci(z) = 8%

(1-=)?

Fb(xay)

NQ(T) =

1 Ny(2?) — No(y?)
T2 a2y
1 — 2?4 2zlogx
(1-2)?
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SUSY contribution to muon g—2 : (1) "Chargino" contributions

o~ ~

WE-—H*~
29
/ \ [Cl]| 92 Meputanf . ([ Ma p
TS T 872 m% “ T, ’ T,
g HL s . 2. 2 -
TN [C'] Gy Mo tan 8 . F, ( My p )
/ \ 2 4 R
TG A O T 167 W, Mg, Mo,
W-Hg4
C+C'-contribution [tree-level; slep=sneu]
20007 : 2000
tanB =40,
mL = 500
1500} 1500
S’ S’
(O] ()]
S, S,
< 1000| < 1000
500! 500
500 1000 1500 2000 500 1000 1500 2000
L [GeV] p [GeV]
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SUSY contribution to muon g—2 : (2) BHR contribution

WE_HE~
A c
ML e MR
7 ~
ML
el
U_L> < ~Y\<~ : MR
W-Hg4
H -1
e
. i = \ - IBHR]
Hr .~
. N [BHL]
TR Ay TS
Hq-B
H s
HL ~ : MR

g%mi Msptan 8 5 My
87T2 m% . @ m~ ! m~
v, v, v,
_ggmi My tan 8 7 ( My, )
L67° m%L My, | UWm
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L67° m%L s | Wm

Fa, Fp are loop functions and positive.

1Cy(2?) — Ci(y?)

F,(x,y) == ,
3—dx+ 2% +2logx

Cy(z) = &

(1-=)?

1 Ny(22) = Na(?).

1— 22+ 2zlogx

Na(w) = (1—2x)
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SUSY contribution to muon g—2 : (2) BHR contribution

B 'BHR contribution” (Bino, Higgsino, fir must be 0(100)GeV)

m |f y-parameter < 0, this is the only viable contribution.

(Higgsino-mass parameter)

m gl

[BHR] _g%mi Myptan 5 7, ( My p )

2 1 7 e
ﬁR(,f’ & mr Mie  Mig
/,"" N
/ ‘\
—»—‘%aeéaée%%—b—
ML — ~ MR
Hyq-B

Fa, Fp are loop functions and positive.

1Cy(2?) — Ci(y?) 1 Ny(2?) — Na(y?)
Fa(may)zi $2—y2 s Fb(ff,y):_§ $2—y2 ;
3—4r+ 22+ 2logx 1— 22+ 2zxlogx
Ci(z) = E No(z) = g

(1-2)? (1—x)
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SUSY contribution to muon g—2 : (3) pure-Bino contribution

WE-Hx~
)
/ \ [C]| 92mu Maptanf (M2 p
T "']7'" HR 872 m% ¢ myg, My,
H He o~ — =
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/ — 2 4 ) 0 _
- Wxﬁ ‘ - 167 mr My M
—I1d 2 2
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,X§\'JJ 87’(’2 M13 M1 ’ M1
/ A 2 2
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ML fé MR 87'('2 ‘i M~ 9 M~
I:]RJ MR HR MR
== 2 2
.  [BHL]| 9ymy Miutanf F, ( My )
Séomoad 2 1 ~ _
TR g St e 167 my M, My,
Hq-B
HL &
/ K Fa,Fp are loop functions and positive.
ML ~" "~ MR 22) — Cy (12 5 (22) — Ny(12
B-Hg Falmy) =A@ 200D gy 1N@) - NG,

2 x2 — 2 ’

3—dx +2%+2logx
Cl(l'): (1_1,)3

2 x? — 32
1—2%+2zlogx

(1—2)*
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SUSY contribution to muon g—2 : (3) pure-Bino contribution

m "pure-Bino contribution”: Bino and [, lrmust be O(100)GeV.

» Higgsino and Wino can be any heavy.

B o pytan B - heavier Higgsino gives larger contribution.

g%miutanﬁ 7 (mﬁL mﬁR)
- Fy

HLHR R VE M, M

N\

\

Fa, Fp are loop functions and positive.

Fu(,y) 1Ci(2?) - Cily?) 1 Nx(2?) — Na(y®) |
a 7y 2 :1:2 . ?/2 9 2 ,772 - yz 9

_3—4x+x2+210ga: _1—x2+2xlogm

Ci(x) = TEE No(z) = =2 :
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SUSY contribution to muon g—2 : (3) pure-Bino contribution
Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065]

M, M,
_ ( m(ly,)? m,, (A}, — ptan 5))
my (A, — ptan f) m(lr)?
y tanB has upper bounds:

VHiges O — (mT ptan G- 7 TRh
+my, ptan S - ﬁEﬁRh)
m;/mﬁ
=1 = my < 300(420) GeV
—9 = < 440(620) GeV
—o0 =  <1.4(1.9)TeV

200 300 400 500 600 700

mﬁl [GGV]
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SUSY contribution to muon g—2 : (4) BHL contribution

m 'BHL contribution” (Bino, Higgsino, I must be 0(100)GeV)

B nothing special.

[BHL] gym;, Miptan 3 m (Mo p
1672 m ol

Y
ML M My
HL
/ \ Fa,Fp are loop functions and positive.
HL ~7 "~ HR 1Cy(2?) — C1(y?) 1 Na(2?) — Na(y®)
B—Hd Fa(may)zi ! .752—?]21 ) Fb(xay):_§ 2 372—y22 ;

B 3—dx +2%+2logx

1—2%+2zlogx
Ci(z) = 12y _

No(z) = =2 :
29 s




SUSY contribution to muon g—2 : gauge basis

WE—Hx~
2 [C]
ML T =TT MR
Vu ~
ML
A el
ML L‘N’\'\AN : MR
W-Hg4
M-
i i -
u_L"/" = L — [BHR]| _
HR
. \\ [BHL]
TR AT
Hyq-B
He s
ML ~ : MR

ng M2M tan 5

[

1672 mi

)
=l tend to be Iarge/dommant
. ,U/ 11 /(J iVJ.z f,b

’Fb

1672

-2 Mg, M,
gy my, - )
82 Ly v
gym M pp qM;
372 ml negatlve I mM{)
gZm? Loz

1 nofhlng spemal ‘ —

Fa, Fp are loop functions and positive.

1Cy(2?) = Ci(y?)

Fa 5 = 3 3
3—4r+ 22+ 2logx
Ci(z) = 8%

(1-=)?

Fy(z,y) = - Na(@’)

— No(y?

2 x? —y?

Ng(w) =

1—2%+2zlogx

(1—x)?
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Agenda

» Dark Matter

» LHC
MSSM to solve A(g—2),: 4 solutions
» "Chargino": multi-lepton = promising!

> "Pure-bino":  di-lepton (but not sufficient)
» "BHR" & "BHL": multi-tau + direct detections.
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How can we explain the dark matter relic density?

WE-H=~ ,
m (g-2), always reqmres@.
______ - good DM candidate!
ML ~ HR
Vi AL s
> is~»_m Relic Density?
o W-Hyq - depends on thermal history of Univ.
ML—MR :
,,x-\’ﬂ » too much - some mechanism to reduce.
- . e » too little - late production or other DM.
B -
HR 7
L ' »_ > Let's discuss simplest case!
Hyq-B
HL &
ML ~" T~ \ HRrR
B—-H 4
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How can we explain the dark matter relic density?

m Simplest @-DM scenario

» DM was in thermal equilibrium - freeze-out. -

(O'V)DM DM—any ~ 3x10726 cm3/s

|
B WM~ OO ®mNOo 0N W

increasing
<ov>

~

R R e e e

» No other component of DM.

m |f @ is almost...

» pure-Bino - almost no interaction - over-abundant.

eq
Coconwdl Clindl

10t 102 107
m/T ime——

— e
OOC?OO
[ e |

—_

» pure-Higgsino - m g ~ 1TeV for correct abundance.

» pure-Wino > m g ~ 2.5TeV for correct abundance.

B Possibilities:

» Bino-like + some mechanism to reduce the relic density
(100-500GeV)

» Higgsino DM, or Bino—Higgsino mixed DM ("well-tempered scenario”)
(~1TeV) (100-1TeV)

> Bino—Wino mixed DM.
(100-2.5TeV)

Figure from Gelmini and Gondolo, 1009.3690 3 3 /58
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How can we explain the dark matter reli QOh? ~0.12, pM, >0

. ) . - .
B Simplest @ DM scenario S e
C 2
- o ;
> Bino—slepton co-annihilation . S
o~ A =
(mg = my) T ;
» H- or Z-resonance ('funnel’) i S
| (mg = mu/2 or mz/2)
» MSSMA4G tig

Abdullah, Feng [1510.06089],
Abdullah, Feng, SI, Lillard [1608.00283|

fc 200 400 600 800 1000
mpgp [GeV]

> pure-Wino > m, TeV for COTTect apunaarnce. .

B Possibilities:

» Bino-like + some mechanism to reduce the relic density
(100-500GeV)

» Higgsino DM, or Bino—Higgsino mixed DM ("well-tempered scenario")
(~1TeV) almost excluded by XENON1T

» Bino—Wino mixed DM. Badziak, Olechowski, Szczerbiak [1701.05869]

theoretically not nice
Figure from Glmmxu 34 /58
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Agenda

» LHC
MSSM to solve A(g—2),: 4 solutions
» "Chargino": multi-lepton = promising!

> "Pure-bino":  di-lepton (but not sufficient)
» "BHR" & "BHL": multi-tau + direct detections.
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M/hat can we expect at the LHC?

W LH [fb]

1000

(tree-level)

. é:l:.v(*) .

— 14 TeV LHC
""" 8 TeV LHC

\ At A
. eLeL

HR o~ gta-

‘ T ~{ln I FoFo & \\\\\\\\\
b 10

e

R
NHIG*

200

NS N [
600 800 1000

[GeV]
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Agenda

MSSM to solve A(g—2),: 4 solutions
» "Chargino" multi-lepton = promising!

> "Pure-bino":  di-lepton (but not sufficient)

» "BHR" & "BHL": multi-tau + direct detections.
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Muon g—2 vs LHC (1) Wino & Higgsino < 1TeV - "Chargino" scenario

WE_HE~
2 [C]
ML T =TT MR
Vu 1
ML
A el
ML L‘N;'\AN : MR
W-Hg4
H -1
i i
u_L"/" = L -— [BHR]| _
HR
. N [BHL]
TREESL AT
Hyq-B
He s
ML ~ : MR

ng M2M tan 5

[

1672 mi

)
=l tend to be Iarge/dommant
. ,U/ 11 /(J iVJ.z f,b

’Fb

1672

-2 Mg, M,
gy, - )
82 Ly v
gym M pp qM;
372 ml negatlve I mM{)
gZm? Loz

1 nofhlng spemal ‘ —

Fa, Fp are loop functions and positive.

1Cy(2?) — C1(y?)
Fa(may)zi [1:2—:(/2 bl
3—4r+ 22+ 2logx
Ci(z) = 8%

(1-=)?

Fy(z,y) = - Na(@’)

— No(y?

9 72 — o2

NQ(I) =

1—2%+2zlogx

(1—x)?
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W=ELHE~
/ \ gzm., M2Mtaﬂ5.F (M2 p )
TS TR 82 mg " \mg, mz,
g HL o 2, 2
27N, _92my, M2Mtaﬂ5.Fb ( My p )
m 1= : - 167 m%L il ’ mpy,

2000

tan =40,
mL = 100

m Wino&Higgsino < TeV = chargino scenario. ™

M, [GeV]

1000

> X g% - relevant particles < 1TeV

» DM: not considered here 500

® (g_ 2)IJ & (\7\/} FI'ﬁL); DM < (TL,E) "Orthogonar' 500 1000 1500 2000

H [GeV]

® co-annihilation or resonance may work.
(mg =~ my) (mg =~ mz/2 or mp/2

» LHC: Wino pair-production

o(pp — |7VV~V)14TeV ~50fb @ my = 500GeV
1.5fb 1TeV




"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]

pp — XOx* (WOW+ or HOH*); then?

~0 ot X X1
o TR
Z/h W XoXT — ZW/hW + mET
S0y — -
LSP (X7) —/<5 5 (— 3£+ mET)
but Z-like leptons
S0 o X X1
er Xl \f V/
z XoXT — 3L+ mET
~g /
NO N
LSP (Xl) 5 5 Z-unlike
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"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]

pp — ¥Oxt (WOW+* or HH*); then?

50 o+

Xor X1 = S0 ot
\z, W, h RSV
cp LSPp ——
X3 X3 = X‘S,S(;_FL y XS'XTT
[ \KI J/\l i L v
%o %o L ——=!
Ty ~ 0.5 Ty~ 1 Ty ~ 0


https://arxiv.org/abs/1303.4256

"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]

pp — XOx* (WOW+ or HOH*); then?

%0, X — / AN

: 5(“0,5(&_ 37+ mET
Z W h 2" §U,£V (some may be soft)
LSP — P
ZW + mET/ \
/ n 70 o+ 70 o=+ \
70 ¥ Xor X Xor X
X5, X 2’ A1 2’ A1
2 N1 )\ ; 1/, Vv N .
F—= j\z ; ’
NE: & ==
0 /
:I?gNO.5 £CgN1 ngO
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"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]

; 800 ................
8 I pMSSM w.
=, 700 2012154 1 g, g-decoupled.
E~' l-se/arch) 1~
600 ﬂR, TL, TR also
decoupled.
500
400
300 e tan(3 =40
o M7 =M>/2
200 . ’
560300 400" 500 600 700 o U= M;

6 years ago! M2 [GeV]
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"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]

| > pMSSM w.
g, g-decoupled.

2 1 » IR, TL, Tr also
! decoupled.

e tanf3 =40
o M1 =My/2

200 300 406 500 600 700 o u=M
6 years ago! M2 [GeV]
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50 CMS Preliminary  33.2-35.9fb" (13 TeV) 0 Moriond 2017
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Agenda

> "Pure-bino":  di-lepton (but not sufficient)
» "BHR" & "BHL": multi-tau + direct detections.
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SUSY contribution to muon g—2 : gauge basis

m Higgsino > TeV - pure-Bino scenario.
» U-enhancement v.s. vacuum stability

» DM: not considered here ("orthogonal”)

® co-annihilation or resonance may work.

2 2
~ o~ gy My, Mir
_ -enhancement |
HLHR ~ R 1’*1,” \‘ My
/ \\\
= — MR
B

» LHC: only slepton pair-production
e small cross section: 0.47 (0.18) fb for 500GeV £, ({R)

® "di-lepton + missing" signature ... not easy.
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Muon g—2 vs LHC (2) Pure-bino contribution results in s
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Agenda

> "BHR" & "BHL": multi-tau + direct detections.

52/58



BHL and BHR scenarios Endo, Hamaguchi, SI, Yanagi [1704.05287]

m Wino >> TeV & Higgsino < TeV - BHL or BHR scenario.

5 . (b>0) (p<0)
» &g - relevant particles < 500GeV

» LHC: pp — HTH®, HYH~  "not much, but enough"
excl. by XENON1T

» DM:Bi , bino—slepton co-annihilation.
2 2
[BHR]| _9y™u Myptanf F ( My p )
2 1 ~ o~
IZR(,JJ 81 mr Mie  Mig
.=~ 2 2
/ N [BHL]| 9y My ptan 5 ', ( My p
\ 2 4 0 B
TR gs A S e 167 my M, My,
Hq-B
AL s
/ K Fa,Fp are loop functions and positive.
ML ~" "~ MR 22) — Cy (12 5 (22) — Ny(12
B-H4 Fa(w,y)=%cl( 3_02(31)’ Fb(x,y):—%N( g_z\;(y).
T Y T )
Cl(x):374:c+x2+210ga: Nz(w)zl—;r2+2xlogm

(1-=)?

(1—=
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SUSY contribution to muon g—2 : gauge basis

Endo, Hamaguchi, SI,

Yanagi [1704.05287]

m Wino >> TeV & Higgsino < TeV - BHL or BHR scenario.

> o g2 > relevant particles $ 500 GeV

> LHC: pp — HTHC, HYH~

(b>0) (p<0)

"not much, but enough”

excl. by XENON1T
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» DM:Bi , bino—slepton co-annihilation.
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SUSY contribution to muon g—2 : gauge basis Endo, Hamaguchi, SI, Yanagi [1704.05287]

B Bino-slepton (stau) co-annihilation > my_ (or msz,) ~ mj;.

m We assumed: T FFTTTTTT 7 Taaic
: ! A 20
> slepton universality, e i mass
> DM density is realized at ~  s00; e
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SUSY contribution to muon g—2 : gauge basis Endo, Hamaguchi, SI, Yanagi [1704.05287]
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SUSY contribution to muon g—2 : gauge basis Endo, Hamaguchi, SI, Yanagi [1704.05287]

(b>0) (u<0)
m Wino >> TeV & Higgsino < TeV - BHL or BHR scenario.

» DM: Bino—stau co-annihilation > Mg = (mz, ormy.) < myg <mg
» DM has small Higgsino component - LUX/XENON1T constraint.
> LHC:pp = H*H®, H*H=; H— 1+ --- "2T+missing" signature
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Summary

Scenario: "Chargino"

"pure-Bino’ BHL /  BHR

o Ay Ry
L : e \ R L : ~ o~ \ R _pr_ﬁ
H B M M B—Hd M U ﬁd—E M
W,H<S TeV H>TeV H< TeV
DM: "orthogonal" (determined by mg) coannihilation / resonance
.. coannihilation / resonance we discussed 1
(mg = ;) (mg = mz/2 or mp/2) future work
Collider: . . o .
multi-lepton di-lepton Higgsino - multi-tau
—> promisin - difficult @LHC
P J @ covered@HL-LHC
("stay tuned!") M sy S5O 13TeY, if we seriously consider
» & iZZ et oo [ the relic density"
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