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MSSM in the light of (g-2), and DM

Sho IWAMOTO (B4 %)

4 May 2018
KAIST-KU-PNU Joint Workshop @ KAIST

Based on

« Endo, Hamaguchi, Iwamoto, Yanagi [1704.05287]

« Endo, Hamaguchi, Iwamoto, Yoshinaga [1303.4256]

and a few ongoing projects.

N.B. briefly overlapped with my plenary talk @ Gwangju (18—19 Oct. 2016)
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http://creativecommons.org/licenses/by-nc/4.0/
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https://arxiv.org/abs/1704.05287
https://arxiv.org/abs/1303.4256
http://creativecommons.org/licenses/by-nc/4.0/
http://active.pd.infn.it/g4/
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running very well.

Delivered integrated luminosity (fb!)
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too well...
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too well...

T, production, > b 1%, /T~ c %, /> Wb ¥, /T~ t%, Status: Dec 2017
;‘ 800||||||||||||II||||||||||||||||||||||III|IIII|II

arXiv.org > physics > arXiv:1710.07663

Physics > History and Philosophy of Physics

The Dawn of the Post-Naturalness Era

Gian Francesco Giudice 7
(Submitted on 18 Oct 2017)
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Where to go? http://resonaances.blogspot.jp/2018/03/where-were-we.html

Some blog post proposes...
B Astrophysics: DM, baryogenesis, inflation, e
B Precision physics: neutrino mass, Higgs sector, flavor anomalies(?)

B Formal theoretical developments

B What can we expect at the energy frontier?

... How can we motivate students in ATLAS/CMS?

7 iss


http://resonaances.blogspot.jp/2018/03/where-were-we.html

What were BSM motivations 10 years ago?

®m Motivation for O(100)GeV new physics
> Dark matter "WIMP miracle”

... simplest scenario predicts

aZ
em

(150 GeV)?2

(DM as a thermal relic, freezing out by pair-annihilation)

(O0V)DM DM—any ~ 3 X 1020 cm3/s =

» Naturalness
) ) |A|2

~ 2
h mbare A

utoff T finite.

+ Am? Am?(SM) ~

m —
82

2@ 2 2 h---- ---h
(1 00 GeV) ~ Acutoff _ Acutoff @

> (g—Z)H anomaly  [g-2 = anomalous magnetic moment]
> Deok-Ki's talk

8 /56



Muon g—2 SM expectation : 3-40 discrepancy! —->Deok-Ki's talk

(5-loop) (2*-loop) (dispersion rel.) (low-energy EFT)
U — —
had. vac. polarization had. light-by-light
a,(QED) = (11658471.886 + 0.003) x 107,
ay(EW) = ( 15.36 +£0.11 ) x107'°,
ay(HVP-LO) = ( 689.46 +3.25 )x1071,
ay(HVP-HO) = ( —8.70 £0.07 )x107'0,
ay(HLbL) = ( 10.34 +£2.88 )x107 1.
a m 2
+ ay(NP)? .. 10x107 "0 ~ em( - )
4t \. 200 GeV
e @ =(11659178.3£4.3) x 1071°

- asM = (11659209.21 6.3)|x 1070 (BNL '04+CODATA "14)

L +1.6 @ Fermilab in 1-2 year!

See also:
SM combination according to Jegerlehner [1804.07409]. QED: Laporta [1704.06996], Marquard et al. [1708.07138|.
QED:  Aoyama, Hayakawa, Kinoshita, Nio [1205.5370] (cf. [1712.06060]). HVP-LO: Keshavarzi, Nomura, Teubner [1802.02995]
EW:  Gnendiger, Stéckinger, Stéckinger-Kim [1306.5546]. HVP-HO: Kurz, Liu, Marquard, Steinhauser [1403.6400],
QCD:  Jegerlehner [1711.06089] [1705.00263]. HLbL:  Jegerlehner, Nyffeler [0902.3360], 9 /56

Colangelo, Hoferichter, Nyffeler, Passera, Stoffer [1403.7512


https://arxiv.org/abs/1704.06996
https://arxiv.org/abs/1708.07138
https://arxiv.org/abs/1802.02995
https://arxiv.org/abs/1403.6400
https://arxiv.org/abs/0902.3360
https://arxiv.org/abs/1403.7512
https://arxiv.org/abs/1804.07409
https://arxiv.org/abs/1205.5370
https://arxiv.org/abs/1712.06060
https://arxiv.org/abs/1306.5546
https://arxiv.org/abs/1711.06089
https://arxiv.org/abs/1705.00263

"g-2 era"?

®m Motivation for O(100)GeV new physics
> Dark matter "WIMP miracle”

... simplest scenario predicts
a2
em

(150 GeV)?

(DM as a thermal relic, freezing out by pair-annihilation)

(0V)DM DM—any ~ 3 x 1072 cm3/s =

» Naturalness
) ) |A|2

~ 2
h mbare A

utoff T finite.

+ Am? Am?(SM) ~

m —
82

@ 2 2 h---- ---h
(1 00 GeV)7|~ Acutoff o Acutoff @

> (g—Z)u anomaly  [g-2 = anomalous magnetic moment]

aem( my
4t \200GeV

Aay, =10x10""0 »

2
) + Fermilab
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"g-2 era"?

B Motivation for O(100)GeV new physics
» Dark matter "WIMP miracle”

... simplest scenario predicts
a2
em

(150 GeV)?

(DM as a thermal relic, freezing out by pair-annihilation)

{(ov)pm DM—any ~ 3 X 10726 cm3/s =

» Naturalness
|A|2

/\2

g2 Neutoff + finite.

2 2 2 2
my ~mg _+Am Am<(SM) ~ —

y t
(1 00 GeV)TIN Arz‘u’mff — Arz‘ln‘nff " ----O---h

we are in muon g-2 eral!

> (g—Z)u anomaly  [g-2 = anomalous magnetic moment]

aem( my
4t \ 200 GeV

Aay, =10x10710 ~

2
) + Fermilab
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"g-2 era"?

®m Motivation for O(100)GeV new physics
> Dark matter "WIMP miracle”

... simplest scenario predicts
a2
em

(150 GeV)?

(DM as a thermal relic, freezing out by pair-annihilation)

{(ov)pm DM—any ~ 3 X 10726 cm3/s =

» Naturalness
) ) |A|2
h~mbare

| f
h--n- ——-h
(1 00 GeV)TIN Arz‘l toff Arz‘l itaff O

we are in muon g—2

> (g—2)u anomaly  [g-2 = anomalous magnetic ™

ton (s )2 . years [2016-2020]

200 GeV
12 s

2 2 2 :
+ Am AmZ(SM) ~ — = NG ofe T finite.

m ho h

antl

Aay, =10x10""0 »

4




Muon g—2 anomaly : Possibilities —->Deok-Ki's talk

m Muon g-2 anomaly: What is the origin?
» Just a statistical fluctuation.
» Just an issue in the experiment. ,
a m
> 0(100) GeV particles with 0(0.1) couplings 10x107 0~ — ( & )
e KK gravition, MSSM

~200GeV

o (E%/4m) [ my \?
10x107 " ~
e dark photon (extra U(1) gauge boson) Am ( )

» keV—-MeV particles with tiny couplings.

Mpew

/

keV-MeV

a m 2
ay(NP)? .. 10x107"0 » em( . )
4 \ 200 GeV

e a™M=(11659178.344.3) x 1071
- B a>"' = (11659209.2 £ 6.3) x 107'°  (BNL '04+CODATA '14)

Ll 13/56



Muon g—2 anomaly : Possibilities ->Deok-Ki's talk

® Muon g-2 anomaly: What is the origin?

» Just a statistical fluctuation. . "
we assume it is "actual”.

» Just an issue in the experiment. 2
dem [ M
> 0(100) GeV particles with 0(0.1) couplings 10 %107 "7 ~ ( " )

AT \ Mpew
e KK gravition, MSSM

~200GeV
> keV—MeV particles with tiny couplings. 2 2
P Y ORI 10><10—10~(8 /4m) (M
e dark photon (extra U(1) gauge boson) ATT Mnew
. e
10 keV-MeV

ete™ — yA’, A’ = invisible

BABARW
| BaBar [1702.03327]

m,. (Gev) 1° 14 s

1073 1072 10


https://arxiv.org/abs/1702.03327

Muon g—2 anomaly : Possibilities

—->Deok-Ki's talk

m Muon g-2 anomaly: What is the origin?

n

coupling e

~—Justa-statistie~' fl 1~ ation: T ’
, | we assume it is "actual”.

\ ' Qem [ My 2
> 0(100) GeV pe jith 0(0.1) couplings 1010710 ~ ( “)

® MSSM ~200GeV
» keV—-MeV particles with tiny couplings. o (2/4m) ( m, )2
T10x107 " =
o—darkphoton{extra U(1)-gauge boson) 4An Mnew

® extra L,—L; gauge boson Gninenko, Krasnikov [ph/0102222), /
Baek, Deshpande, He, Ko [ph/0104141] keV-MeV

e Lz = GP‘-Z:/ [ﬁ’]/yﬂ, — TT’YV’T + I?ﬂ'}(yyp - bTT’YVVT}

) — Gninenko, Krasnikov [1801.10448]

10 102 m,., Me\}os 1 5 /56


https://arxiv.org/abs/hep-ph/0102222
https://arxiv.org/abs/hep-ph/0104141
https://arxiv.org/abs/1801.10448

Contents

Four scenarios of MSSM
as the solution of (g—2), anomaly
» Overview

» Collider physics
» Dark Matter

Discussion for each scenario
» "Chargino” scenario: multi-lepton signature is promising.

» "Pure-bino" scenario: di-lepton, but production not sufficient.

> "BHR" or "BHL": multi-tau, combined with direct detections.

16 /s



Muon g-—2 anomaly can be solved by MSSM.

Y Y
g = (g_z)u B 4 5
T2 UL@UR NL@MR '

H/’ \ SUS o g m
/o¥0 a, Y (X0 1) = =5 —5—sgn(p) tan § + - - -,
u X : 1 g ( ) (47)? mgoft
SUSY( + ) g5 m,
a X, U,) & sgn(p) tan j3.
g g (47T)2 mgoft

* lighter SUSY-particles SUSY
- larger tan 3 — larger "

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

17 /s

W > uH, Hy (higgsino MASS term), tan 8 = <Hu>/<Hd>7 Lopez, Nanopoulos, Wang [ph/9308336]
Msoft . SUSY-particle mass-scale, g; : gauge couplings.




SUSY contribution to muon g—2 : gauge basis

mass eigenstates

gauge eigenstates

X i
]7IJ + ,i/ 5(“’0 A\
X, .=BeWeHseH, X;,=WeH"
HL—HR 7
P e
,’ \\ ,’ \\
—»—hv%neéw%—»
ML B-' MR ML g—i:ld MR
Iz HR s
,’ \\‘ l’ \\‘
—b—‘%aeﬁ*eéeée—b—
ML —_— ~ MR HL — s MR
W-H,4 Hy-B

(“mass insertion” technique)



SUSY contribution to muon g—2 : gauge basis

-

A [C] gamu Moy tan §
______ 872 4 .

m~
Vi

HL
,f"‘“{ﬂ [C'] _ggmi Mypitan 3
—_— MR ML
W-He gim? ptan 3

L1 —L1 . F, W
HLZHR ~ YR VE: M, M,

2 2
N SOOI [BHR] _9v™u Miptan . ( My u
ML g MR N 871'2 mi mﬁR 9 mﬁR
HR {j.r’ — KR
L7 T . m
y . [BHL] ¥ ;Ml”zanﬁ.pb My _p
—b—‘%éwﬁ*eﬁeﬁa—b— & . e
HL — MR 167 m,uL m”’L mNL
Hyq-B
He s
_,_.;Q,Q*,%;E_,_ Fa, Fp are loop functions and positive.
. g—ﬁd B Fulz,y) = 1Ci(2?) - c;l(y"’)’ Fi(ey) = - Ny(22) — Agg(yQ);

2 r? —y 2 2 —y

_ 3—dx+a®+2logw

1—2%+2xlogz
Cila) = (1—a)3

(I—2)*
19 s

NQ(I) =




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

WE-_H%~
a2 [C]  92muMaptanB (M p
TS T TR 872 m3 ity il
g HL o~ 2,2 -
TS [C] 92™mu Maptan 3 E ( My, pu )
I-J_Lb—he%a*vaeav\_bm 167-(_2 m%L mﬁL ’ mﬁL

W-Hq
m "Chargino contribution”
m X g§ (not 9\2/) —> tends to be the dominant contribution.

m SU(2) pair > [C]~—0.5[C] > p>0 to be positive.
m Higgsino, Wino, and HL must be 0(100)GeV.

Fa, Fp are loop functions and positive.

Fole.y) = 1Ci(2%) — Ch(y?) 1 Ny(2?) = Na(y?) .
a ’y_Q .’L‘Z—y2 2 .’172—?,’2

3—dx+2%+2logz
C'1("‘14): (1-217)3

Fb($ay) = -

1—2?+2xlogx

Na() = (1—x)3

/56



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

WE-_Hx~
53
g \ [C] %My Moptan 5 - (Mz p )
a 9
HL o _-\’;— o HR ~ 87T2 m% mijﬂ' mﬁl—’v
K HL/ ] 2 2 -
o7 h N [C] ngp, MZMtanﬁ I3 ( M2 M )
/ \ _ 2 4 : b I _
ML NE —~ UR 167(- mﬁL mNL mﬂL
W-Hg4
C+C'-contribution [tree-level; slep=sneu]
20007 - - - . 2000
tanB =40,
mL = 500
1500} 1500
S S
()} (4})
S, S,
< 1000| < 1000
500} 500
500 1000 1500 2000 500 1000 1500 2000
U [GeV] u [GeV]
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SUSY contribution to muon g—2 : (2) BHR contribution

-

A [C] gamu Moy tan §
______ 872 4 .

m~
Vi

HL
,f"‘“{ﬂ [C'] _ggmi Mypitan 3
—_— MR ML
W-He gim? ptan 3

L1 —L1 . F, W
HLZHR ~ YR VE: M, M,

2 2
N SOOI [BHR] _9v™u Miptan . ( My u
ML g MR N 871'2 mi mﬁR 9 mﬁR
HR {j.r’ — KR
L7 T . m
y . [BHL] ¥ ;Ml”zanﬁ.pb My _p
—b—‘%éwﬁ*eﬁeﬁa—b— & . e
HL — MR 167 m,uL m”’L mNL
Hyq-B
He s
_,_.;Q,Q*,%;E_,_ Fa, Fp are loop functions and positive.
. g—ﬁd B Fulz,y) = 1Ci(2?) - c;l(y"’)’ Fi(ey) = - Ny(22) — Agg(yQ);

2 r? —y 2 2 —y

_ 3—dx+a®+2logw

1—2%+2xlogz
Cila) = (1—a)3

(I—2)?
22 /5

NQ(I) =




SUSY contribution to muon g—2 : (2) BHR contribution

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

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

(Higgsino-mass parameter)

mxg’

IBHR] _g%mi Myptan 5 7, ( My )

2 4 U _
i 8 ms s
R
4 \
4 \
—b—‘%%ﬁ*e%%—p—
ML — — HRr
Hyq-B

Fa, Fp are loop functions and positive.

1Cy(2?) — Ch(y?) 1 Ny(2?) — Na(y?)
Fa(m,y):§ :L‘Z_UQ 3 Fb($ay):_§ CE‘Z—yZ )
3—dx+2%+2logz 1—2?+2xlogx
= N =
Cil@) (1—x)3 2() (1—2x)
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SUSY contribution to muon g-2 : (3) pure-Bino contribution

2,2
/ \ [C] %My Moptan 5 - ( My )
ML - _.‘7_ T MR 87[_2 mff; ¢ mT/'“ mffu
H HL s — =
Il,”“ N [C'] g2y, My tan . F, ( Mo 7! )
\ 2 4 - -
HL W; E[:i - 167 mﬁL Mpgy, Moy
=g 2 2
o gy my, ptan 3 P, AU iU
HLHR YR VE: M, M,
/ A 2 2
/ \ [BHR]| _ 9™ Myptan§- o ( My pu )
e ~ > ?
L B ) ﬁR{Jf 8r2  my My Mig
~-= 2,2
,/ . [BHL] 9v™uMiptanf F, ( My )
\ 2 4 ’
——lcacabcncmn—— - ~ ~
HL — MR 167 m,uL m”’L mNL
Hyq-B
A s
! K Fa,Fp are loop functions and positive.
HL ~" T~ HR 22) — Cy (42 5 (22) — Ny(y2
B—Hd Fa(m,y>=%cl($§_;(“, Fb(az,y)=—%N(w3_;\£(y);
_374x+$2+210g33 . :1—$2+2wlogm
Cule) = (1—2)? Na(z) (1—2x)
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SUSY contribution to muon g-2 : (3) pure-Bino contribution

m "pure-Bino contribution": Bino and i, lgmust be O(100)GeV.

» Higgsino and Wino can be any heavy.

B  pytanB - heavier Higgsino gives larger contribution.

2 9
gym;, ptan 3 & (mgL mﬁR)
A

HLHR 82 M? M, ' M
I/ \\
T
B

Fa, Fp are loop functions and positive.

1Ci(2%) = Ch(y?) 1 No(2?) = No(y?)
Fa($,y):§ $2—y2 Fb($ay):_§ mg_yg ;
3—dx+2%+2logz 1—2?+2xlogx
C - N =
(@) (1—x)? 2(2) (1—2x)
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SUSY contribution to muon g-2 : (3) pure-Bino contribution
Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065]

2 2
,,,¥3\\ gyfnulitanf3'l% mp, Mpyg
- L \ o 872 Mf’ M1 ’ M1

2 _ ( m(lr,)? m (A — ,utanﬁ))
m, (A}, — ptan 3) m(lRr)?

y tanp has upper bounds:
VHiges O — (m,r ptan 8- TRh
+m,, ptan g - ﬁfﬁRh)
mz/my
=1 = my S 300(420) GeV
=2 = < 440(620) GeV
— 00 = < 1.4(1.9) TeV

200 300 400 200 600 700

mp, [GeV]
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https://arxiv.org/abs/1309.3065

SUSY contribution to muon g—2 : (4) BHL contribution

B "BHL contribution” (Bino, Higgsino, U, must be 0(100)GeV)

® nothing special.

[BHL] g?fmiMmtanﬁoFb(Ml u)

2 4 0 N
16m mﬁL Mg, M
HL
A
| RV R Fa,Fp are loop functions and positive.
He =" HR 1Cq(x22) = Oy (2 1 No(22) — N, (42
B—Hd Fu(z,y) = . 1(23 - y;(y )7 Fy(a,y) = -5 2(13 - y;(y );

1—2?+2xlogx

(I—2)?
27 s

B 3—dx+2%+2logz
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SUSY contribution to muon g—2 : gauge basis

W_Ht~
2 [C]
HL T =T MR
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ML
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W-Hg4
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)

Fa, Fp are loop functions and positive.
1C1(2%) = Ci(y?) 1 No(x?) —

No(y?)
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9 72 _
3—dx+2%+2logz

x? y
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Four scenarios of MSSM
as the solution of (g—2), anomaly

» Collider physics
» Dark Matter

Discussion for each scenario
» "Chargino” scenario: multi-lepton signature is promising.

» "Pure-bino" scenario: di-lepton, but production not sufficient.

> "BHR" or "BHL": multi-tau, combined with direct detections.
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Mhat can we expect at the LHC?

[fb]
1000

: A R e ¥ o ¥ i
ghEai 200 400 600 800 1000
_ i [GeV]
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as the solution of (g—2), anomaly

» Dark Matter

Discussion for each scenario
» "Chargino” scenario: multi-lepton signature is promising.

» "Pure-bino" scenario: di-lepton, but production not sufficient.

> "BHR" or "BHL": multi-tau, combined with direct detections.
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How can we explain the dark matter relic density?

WE-_H%~ ,
m (g-2), always reqwresﬂ.
S S - good DM candidate!
L S 7 MR —
Ve AL -
e~ MW Relic Density?
o W-Hyq - depends on thermal history of Univ.
ML—MR :
,x-\’ﬂ » too much - some mechanism to reduce.
- A -— > too little - late production or other DM.
B -
HR o~
RS - - Let's discuss simplest case!
Hyq-B
HL 7
> e >
B-Hg4
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How can we explain the dark matter relic density? 0 % T
102
B Simplest @-DM scenario 1073 | |
10-5 Increasing
. oy . -6
> DM was in thermal equilibrium > freeze-out. > 1o 7
108 -t -
.-+ {(0V)DM DM—any ~ 3 x 10720 cm?/s o o
10—11
» No other component of DM. 10-12 v o
10 13
10 14

eq
Cocondl il

(SN

10t 10° 108
m/T ime——

m |f @ is almost...

» pure-Bino - almost no interaction - over-abundant.
» pure-Higgsino - m g ~ 1TeV for correct abundance.

» pure-Wino - m ¢p ~ 2.5TeV for correct abundance.

B Possibilities:

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

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

» Bino—Wino mixed DM.
(<2.5TeV)

Figure from Gelmini and Gondolo, 1009.3690 3 3 /56


http://arxiv.org/abs/1009.3690

How can we explain the dark matter reli

B Simplest @-DM scenario

> Bino-slepton co-annihilation

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

» pure-Wino - m| TeV for COTTect apunaarnce.

B Possibilities:

» Bino-like + some mechanism to reduce the relic density

(5 500GeV)

» Higgsino DM, or Bino—Higgsino n
(~1TeV)

(mg =~ my) 3 ”%
» H- or Z-resonance (‘funnel") )
n (mg = mH/2 or mz/2)
> MSSM4G tiy

200 400 600 800 1000
mygp (GeV]

~ed DM (‘well- "
almost excluded by XENON1T

» Bino—Wino mixed DM.

ltheoretically not nice
Figure from G ; SOY0

Badziak, Olechowski, Szczerbiak [1701.05869]
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SUSY contribution to muon g—2 : gauge basis
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SUSY contribution to muon g—2 : gauge basis
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Muon g—2 vs LHC (1) Wino & Higgsino < 1TeV - "Chargino" scenario
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g—2vs LHC (1) Wino & Higgsino < 1TeV - "Chargino" scenario
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LHC Run 2 searches for multi-lepton signature

March 2018 ATLAS Preliminary  Vs=8,13 TeV, 20.3-36.1 ok
;‘ 1 r o1t [ v v T [ . T T 1 T T T T
8 | === Expected limits Observed limits All limits at 95% CL _
._.1 200 B X1 Xy via _|L/ v 2l, arXiv:1803.02762, arXiv:1403.5294 B
— B via 1/V 2, arXiv:1509.07152 Warning
U B —— via 7/ ¥, 21, arXiv:1708.07875, arXiv:1407.0350 Assumptions for
~ | - Via WW  2l, arXiv:1403.5294 . . .
c i -~ model simplification!
1000— %%3 via /¥ 2143l arXiv:1803.02762, arXiv:1509.07152 Crosssection is for
B via WZ 2| compressed, arXiv:1712.08119 WO+
B via WZ  21+3l, arXiv:1803.02762, arXiv:1403.5294 pp — s
800 B via Wh  Ibb+lyy+IF+31, arXiv:1501.07110 Read the papers!
~t ~F
- X1 Xl X2 via 7 /¥, 21, arXiv:1708.07875 -
L 590 via T 31+4l, arXiv:1509.07152 . a
X2 X3 R SO
— - -0 ~0 AN Lt
600_ (|L/1L/v) 05[m(x)+m(x Xy x)L— HO\ \‘ ........... |
400 —
200 —

200

400

| L|
800

600

m( X, X,

1000

I1 200
) [GeV])

~0

X3 40 56



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

pp — XOx* (WOW+ or HOH*); then?

S0 ot X X1
R TN
Z/h W XoXT —ZW/hW + mET
NO —l S e—
LSP (X7) =55 LSP (— 3L+ mET)
but Z-like leptons
S0 ot X X1
X2! Xl \K V/
Z XoXT — 30+ mET
~p /
NO °
LSP (Xl) 5 5 Z-unlike

41


https://arxiv.org/abs/1303.4256

"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]
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"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]
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"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]
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"Chargino" scenario may give multi-lepton signature. Endo, Hamaguchi, SI, Yoshinaga [1303.4256]
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LHC Run 2 searches for soft multi-lepton signature
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SUSY contribution to muon g—2 : gauge basis

m Higgsino > TeV - pure-Bino

scenario.
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Muon g—2 vs LHC (2) Pure-bino contribution results in slepto
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Muon g—2 vs LHC (3) BHR or BHL Endo, Hamaguchi, SI, Yanagi [1704.05287]

m Wino >> TeV & Higgsino < TeV - BHL or BHR scenario.
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Muon g—2 vs LHC (3) BHR or BHL Endo, Hamaguchi, SI, Yanagi [1704.05287]

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

2 . (b>0) (u<0)
» & gy > relevant particles < 500 GeV

» LHC: pp — HTH®, H"H~  "not much, but enough'
_ excl. by XENONTT — —
» DM: Bine—Higgsine-mixing, bino—slepton co-annlhllatlonl resonance.

- future
1200 £ = .
7 7 7 ; orks
N i T T N R AT
: : : { = :lL mass 700 - 8 3 8 8 8 j LR m{as’s_._,-
: : : ; | ——= 1 H-LHC , , , , P ok sH=rHC
| | | | | -
800 4 : : : : : _= 1LQ 50(1_G_ey__ __ 600 ,| i i |' ’__,:—— —|\— ILC 5‘00 GeV
< | | | | | T > | | | enOWT : ¢
3 N e e a Qgoll AET s
o o e P
0001 1 e ! ! \. 3, e T .
3 4 e e X N\ N | 400771 i I I I H
= ()] (o] o N H ;) | \ | \I l!
400{ 9 " L - i ] !
1 |
,\\/-/\"/—\‘
200
< T T T T T T T T 100 T T T T T T T
100 120 140 160 180 200 220 240 260 100 120 140 160 180 200 220 240
M, [GeV] M, [GeV]
HLHJJ HR(HJ
d N ;7 N
/ ‘\ / N
HL ~7 HR ML 7

B—F/d


https://arxiv.org/abs/1704.05287

Muon g—2 vs LHC (3) BHR or BHL Endo, Hamaguchi, SI, Yanagi [1704.05287]
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Muon g—2 vs LHC (3) BHR or BHL Endo, Hamaguchi, SI, Yanagi [1704.05287]
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Muon g—2 vs LHC (3) BHR or BHL Endo, Hamaguchi, SI, Yanagi [1704.05287]
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Summary
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