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MSSM particle content

Standard particles SUSY particles
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S ' A ~ 3
Higas Fj ff;, Eﬁ, w Higgsino

. Quarks ‘ Leptons 0 Force particles

Uncolored EW sector » Charginos/ neutralinos

» Sleptons



Electroweak MSSM

Names Spin | Pg I Gauge Eigenstates | Mass Eigenstates
| | Higgs bosons | 0 | +1 | HY HY Hf Hy | W H° A° H*
+ Modest production cross section, * * e
uy ug dy dpg (same)
mass bounds from the LHC S .
squarks 0 —1 S;. Sp CL CR (same)
comparably weak ~ o~ = ~ o~
P y tr tr br br ty t2 by bo
€1, Ep Ve (same)
+ May show up elsewhere : DM sleptons = L iR Vy (same)
. TL TR V T T V
experiments, (g — 2) LA R L Fun
H neutralinos 12 1 -1 B W B Hg Ny N N3 Ny
charginos /2 | =1 w* H} ~d- =
+ Some interesting excesses B i o g i
Idsti 1/2 o
(gravitino) | (3/2) | ~! G (same)

EW sector may be hiding key to new physics!



MSSM Superpotential

WMSSM — ﬁYuQHu o JYdQHd o éYeLHd T /’tHqu

Soft Breaking Terms
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Neutralinos

~/

Gauge eigenstate basis (B, W3, H,), H))

Tree level neutralino mass matrix

M, 0 —My cp sy My sg sy
V. 0 M, My cy cW =My sz cW
v =
—My cz sy My cpcy 0 —U
My sg sy —My sg cy — U 0
- At - <Af . AN—1 —
Mass diagonalisation : N*MgN™—" = (mgo, mgyy, My, My)

Parameters == M M, ui, tan [}



Neutralinos

~/

Gauge eigenstate basis (B, W3, H,), H))

Tree level neutralino mass matrix

M, 0 —My cp sy My sg sy
0 M, My cy cW =My sz cW
My = —My cz sy My cpcy 0 — U
My sg sy —My sg cy — U 0 DM candidate

— (__1\3(B-L)+2S§
R,= (1)

Parameters == M, M,, i, tan p



Charginos

Gauge eigenstate basis (W*, H: )

Tree level chargino mass matrix

M, \/EMWC’B

M, =
\/EMWS,B H

Mass diagonalisation : UMV =" = (Mg, my:)

Parameters == M, 11, tan ff



Sleptons

Tree level slepton mass matrix
2 2
mp; = m; + (IZ3L — lev%)Mzzczﬂ
2 2
mi +mp, mX
2 2 242
M? = o, Mgp = Mm%+ OQyseMZcy,
m; X m; + m
[ l RR .
X; = A, — p(tan 5)*"

Parameters == 1117 , mz, {, tan fj

First two gens. mj ~ my, myp ~ Mgpg



LHC searches

Mass splitting

+ Multilepton + missing £

- Decay via sleptons
- Decay via gauge/Higgs bosons ( on-shell)

- Decay via gauge bosons ( off-shell)

+ Disappearing/displaced track searches
- Decay via pions ( mass splitting ~ 100 MeV) j

+ Monojet searches

- Pair production of DM P N



LHC searches

Slepton pair production

ATLAS [1908.08215]

13 TeV, 139 fb~!

—— Fig.7(c) — Ref. [39]
— — — Fig.8(b) — Ref. [38]

——— Fig.16(a)- Ref. [45]

| | |
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ATLAS 1911.12606 mo (GeV)



What did the LHC exclude ?
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What did the LHC exclude ?

AmM(x7, X3) [GeV]
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\
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Caution! Simplified models
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Limits must be recast to be imposed on real parameter space



= x Drees, Dreiner, Schmeier, Tattersall, Kim ‘13
ecaStl n g WIth C M Kim, Schmeier, Tattersall, Rolbiecki ‘15

Dercks, Desai, Kim, Rolbiecki, Tattersall ‘16

Event
: —» Mg5aMC_nlo
generation
l Testing models against LHC analyses
Showering and —> Pythiag Signal events calculated for each SR
! S —1.96 X AS
y =
Sex
Detector - Delphes
* For the best SR, r > 1 —» excluded!
SR definition and

statistical evaluation ———— CheckMATE



What did the LHC actuall

exclude ?
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2402.01392
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What did the LHC actually exclude ?

ATLAS

sector and sleptons

pMSSM scan with decoupled colored

M, -2TeV 2 TeV
M ) -2 TeV 2 TeV
u —-2TeV  27TeV
M 1 TeV 5 TeV
A -8 TeV 8 TeV
Ap -2TeV  2TeV
A+ -2 TeV 2 TeV
M 4 0TeV  5TeV
tan S 1 60
2402.01392



Generic lessons

+ Much of MSSM parameter space still unexplored
(even below ~ 1 TeV)

+ "Simplified SUSY models" are not really SUSY

+ lo mitigate : Recast, reinterpret

LHC has not ruled out SUSY.

But when will it discover SUSY ?



Excesses ?
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Excesses ? Higgsino
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Excesses ?

Monojet constraints for compressed higgsinos
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Possible scenarios

M~ N M~+

X9 A1
Am = My — Mo ~ 20 GeV
2 A1

+ Wino/Bino DM with chargino coannihilation.

s+ MM, << u
+ Relic density 100% saturated

+ Higgsino DM with chargino coannihilation.

+ U< <M ,M,

+ Relic density partially saturated



Muon (g-2) in MSSM




Measurement of the Positive Muon

Anomalous Magnetic Moment to 0.46 ppm

[Phys. Rev. Lett. 126 (2021) 14, 141801]

... 10 0.20 ppm [PRL 131 (2023) 16, 161802]

Muon

since White Paper (2020) SM: Lattice HVP

o BMW Collab.
Il No official (2020)

Tl predictions:

®
SM: e+e- HVP
using only CMD-3
data below 1 GeV

¢ 5.00
—o—
Significance will likely decrease Fermilab 1+2+3
with an updated SM prediction (2023)
¢ 510 >
@ —@—1
SM: e+e- HVP World Average
T.l. White Paper (2023)
(2020)
[ TP E v srcsstost B
Selected new results @

17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0

a,x 10" - 1165900

Aoyama et al ‘20

Talk by Thomas Teubner, FPCP 2024

-2) anomal

ai? —a"*M = (24.9 £ 4.8) x 1071
_ QED weak hadronic
a, = a; —+ a, —+ a,

Final result from Fermilab in 2025



Muon

-2) anomal

White Paper [T. Aoyama et al., Phys. Rept. 887 (2020) 1-166]

0.37 ppm
QED . 116584 718.9 (1) x 107" 0.001 ppm
Weak : (1.0 1
< + 153.6 (1.0) x 10~ 0.01 ppm
,,//z\w PP
ﬁ-ladronic... \
...Vacuum Polarization (HVP) 6845 (40) x 10! 0.34 ppm
e oh . [0.6%]
u , o a’,u —
...Light-by-Light (HLbL)
92 (18) x 10! 0.15 ppm
3 N ()
a’ s 2 Tt [20%]
W ieaee /

New theory WP expected soon !

SM uncertainty dominated by
HVP contribution

QED weak hadronic
a; —+ a 4 + a £

Talk by Thomas Teubner, FPCP 2024



Muon

F. Ignatov et al. (CMD-3), 2302.08834 [hep-eX]

-2) anomal

I I I I

BMWc - 197.7

BESIII ~ &
combination

b = o e e e e e e e e m m Em e e EeEEEEEoEeEeoEeoEoEmeoEmeoEm o om oo oo o om oW oOE W OEOEOEOEOE RO OO OO OO OWOEEEEEEEEEEOEOEOEOEOEOE W OEOEE™E™OEmEmEmoEmoEmoEmomomomomomomomomomomoOmOEm W OEmOEm oW oW oOm W OEOE W OE W OEOE RO O™ O oo o omomom om om owm ow ow o = =

b o e e e e e e e e e e e e e e e e e EEEeEeeeEEEEEEEeEeEEEEEEEeEeEEEE e - - -EEEEEEEEEEEEEEeee.eeee e .= e EEEEEE®®®®®®®®®®®® ... E.-=-=----®®®®®®®G®CGGG®-mm ... -- == =

New theory WP expected soon !

Tensions between WP and
CMD-3,BMW

Talk by Thomas Teubner, FPCP 2024



Muon (g-2) in MSSM

We need very light BSM particles 73
OR _ _
enhancement from couplings Hy ‘*\“
TN
BSM SM,EW miy EBSM
A% ~ Aa>" Y mz y
BSM ESM
o m,f o m,f
SM EW 1 loop : - MSSM , 1 loop : — X tanf
. M T Mgysy

MSSM can easily explain anomaly ! [taﬂ,ﬁ € [5-60] > mgysy € [200 —600] GeV J




04 m-
w
Aa)’VHL(Mz,ﬂ,mzL) = g Mo tan f - fyy({m})
BHL ay My
y "
Aa, (Mg = o tan feA(m))
2
HL ML HR MR ay m
A M pom) = = o tanf - f((m))
2
ay M, M
Aa (M s ) = o tan B+ fyrp({m)
HL KR

|[Borrowed from Kazuki Sakurai]



Summary of g-2 in MSSM

AaﬁUSY = AaIZVHL + AaMBHL + AallfHR + AaﬂBLR

Aa)VHL(Mz, Uu, m;L) Higgsino, one gaugino, one slepton all must be light:
BHL = LHC constraint with large E
Aa, (M, p,m;) ge Ey”

gaugino-Higgsino mixing = DM direct detection

AaPIR(M, pu, my )

Bino and both L and R sleptons must be light:

BLR :
Aaﬂ (M. mi.mi s 1) = LHC constraint with large Ep”
T = Bino abundance ;0 < Qpy
large

= Charged LSP, Vacuum stability

30 [Borrowed from Kazuki Sakurai]



Results




Analysis flow

SuSpect — Spectrum generation 0 Aaﬂ = (249 £ 4.8) X 1010
l e Q. ph*=0.120 %+ 0.001
GM2Calc —> (g — Z)ﬂ @ 2 loop
i ® Direct detection SI bounds from LZ
MicrOMEGAS —p» DM observables

Squarks and gluinos decoupled

v

CheckMATE —» LHC constraints



DM choices

+ Bino/wino DM with chargino coannihilation
- M, ~ M, < u (Relic density 100% satisfied)
+ Bino DM with slepton coannihilation

- M, ~ my < M,, u (Relic density 100% satisfied)

+ Higgsino DM

- u < M, M, (underabundant upto ~ 1 TeV)

+ Wino DM

- M, < M, u (underabundant upto ~ 3 TeV)

Bino/higgsino DM : tension between DM & g-2

Muon g-2 @ 5o

Monise S 650 (700) GeV

movise S 550 (600) GeV

Mmoysp S 300 GeV

MC, Heinemeyer, Saha’ 20/21



Wino/Bino(+) DM

0.100
” = 0o7s 100 GeV < M, <1000 GeV, M, < My < 11, .
: | 1L.IM, < u < 10M;, 5 <tanf < 60,
.". | 0.050 100 GeV < my, < 1500 GeV, mi, = mj, .
0.025
% Correct relic abundance
Chargino * o5 below neutrino floor Upper and lower bounds from (g — 2) , and
O; |
10 200 300 400 500 600
m.o (GeV) LHC searches

MC, Heinemeyer, Saha, Schappacher’ 22
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Wino/Bino(+) DM
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all

(g —2)y

(g —2),+ Qh?
(g—2),+Qh?+DD

(g —2),+Qh?+DD + LHC

200 300 400 500 600
myo (GeV)

700 800 900 1000

Green: (g — Z)ﬂ but not DM, LHC
Blue: (g — 2), + DM, but not LHC

Red:all

- Slepton-pair production —( 2/ + missing £ )

provides important search channel.

- Considerable BRfor &,(ji;) — v
ATLAS: &.(ji) = 7!

=P | ess no.of signal leptons.



Wino/Bino(+) DM

Chargino
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New LZ bound partially covers the

parameter space

2410.17036

MC, Heinemeyer, Saha, Schappacher’ 22
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10-

Wino/Bino(+) excess

wino/bino(+) Wino/Bino (+) : M; X M, > 0
‘"3.- A AL A gE —— ATLAS (observed+1o,)
m‘f oy , 9\ CMS (observed+10)
] SALA AR AN SR VR L 1T e
=2 “aSA s a4 ".‘f:::::... ’ "
Q‘...!’ Rt
% ~ Parameter scan range
o S
. 100 GeV < My <400 GeV,  [My| < My < 1.1|M|
1.1 M| < p < 10|My|, 2<tanf <60,
100 GeV < mj, =mj, <157TeV, My=15"7TeV.
(g_z)p
(g — 2),+ Qh? , .
(0 2), + Qh?+DD Only points with : m7 > 1
* EXcess
200 300 400 500 600

myo (GeV)

Excesses do not overlap well Many good points at Am = 20 GeV



Wino/Bino(+) excess

wino/bino(+)

(9 —2),+Qh*+DD
» explains excess + DD can be Complementary

+ New LZ bound partially covers the

parameter space
2410.17036

10—12 1 1 I 1 I 1
100 150 200 250 300 350 400 450 500

mye (GeV)




Wino/Bino(+) excess

30
28
= 26; :
QJ ’ B
G -
= 24 A
S | < -t ® wino/bino(+) ||
I . ® o0 0:.. [ )
§N 22 :;0:0. : g (PP~ XiX2) (Pb)
@ ...oo " 1.2
o R
1.0
20 5
5 | 0.8
. 0.6
].8 04
: 0.2
16

200 250 300 350 400 450 500
m);g (GeV)

Cross section roughly in the correct range
considering the difference between expected and

observed limits

NLO+NLL Resummino



Wino/Bino(-) DM

wino/bino(—) ' '
50 T——— ARy Wino/Bino (-): M; X M, < O
(g-2), T .
45- A (9—2)y+Qh2 . ” % o ®
e B Parameter scan range
30- o 100 GeV < —M1 < 400 GeV ; ‘Ml‘ < M2 < 14‘M1‘ ,
s | s Al A 12|My| < p<2TeV, 2<tanf <60,
PN AT R BV [ L 100 GeV <mj =m; < 1.5TeV, My=3TeV.

20 - Bt R Y aea Mala | L R

- . Only points with : my > M
10-&.- ke ‘:«“{- F_ ATLAS (observed+10th) y P l A2

. "K'}’{%‘z}h‘c.j’ N T ;M‘f (observed=10)

5 g . WA
100 150 200 250 300

350 400 450 500
my9 (GeV)

ATLAS and CMS overlap better

Many good points at Am ~ 25 GeV



Wino/Bino(-) DM
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— [ . 1.2
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<] :Zsf 0.8
: 0.6
o®
201 0.4
| 0.2

LHC cross section in the right range

wino/bino(-)

1072+

10710

10713

10—14_:

10—15

*

(g—2),+Qh?*+DD
explains excess

100

150

200 250 300 350 400 450

myo (GeV)

DD can be complementary

500



Hi

sino(+) DM

Higgsino(+) : u X M; > 0

+ SU(2); doublet favored by naturalness
+ Under-abundant upto ~ 1 TeV Q pyh” <0.122

+ Compressed spectra with m;y ~ 1. ~ ny

Parameter scan range

100 GeV < nu<12TeV, 1.1p< M, <10u .,
1.1p < My < 10p, 5 < tanf < 60,
100 GeV < myj, ,m;, <2 TeV .



Higgsino(+) : u X M; > 0

DM

SINO{+

Hi

M-y ~ Mz ~ Mso
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Direct detection cuts away higher Am

Drees, Ghaffari ‘21



Higgsino(+) DM

Higgsino(+) : u X M; > 0

1.x1077, v th
- Higgsino
5.x10°19 wenon-1T 0.04 Higgsino
0.03

150 200 250 300 350 400

With LZ 2022 my > Mg
—_—

Direct detection cuts away higher Am



Higgsino(-) DM

S| scattering amplitude

g U [ (My+psin2B) pcos2Btanf3
Mp 0.¢ 5 2 5 . /\ /\
K= L mh s ) \L\|/
|
l J
v -2(M1+2,Lt/tanﬂ) | ptan 3 Y o,
G - m, | my |

Cancellation possible for x X M; < 0

+ within the first term : Bino LSP

+ between h and H exchange : light M, ~ M,

Huang, Wagner’14, Baum et al ‘23



Hi

sino(-) DM Higgsino(-) : u X M; < 0

Parameter scan range

190 GeV < —M; < 1500 GeV, My =3 TeV ,
- . We take M, < 0
_2M1 tanﬁ < <M - | |
44 MZ2/M% tan* 8 — < Ml Original motivation : g-2
1 <tanp < 50,

my, =mj. = 1.0 TeV |
190 GeV S MA S 1.5 TeV .

Additional Constraints
+ Flavor physics

+ Non-standard Higgs searches



Higgsino(-) : u X M; < 0

All
2
4.5 - + Qh
+ Qh%+DD

2 T ngn .
Qh*+DD+HH/Ar++ Additional Constraints

PP-H/A-T +T-

+ Flavor physics

M4 <500 GeV + Non-standard Higgs searches

M, <$500GeV, tanf < 2

-
-~

o) - 4 k" Q‘ > -y ‘--_< ’_ - v ‘: ’ t E
/ > L vi ‘ " - X ~ '.,: - L . 3 » » ‘ '-- ;J‘ Z t .' \7‘
L SRR SEaT L5t ey AT LY 4 *

200 300 400 500 600 700 800 9S00 1000
Mp (GeV)

1.0



higgsino(-)
—  ATLAS (observed+10;,)
— CMS (observed+10y,)

Qh2+DD+H/Arr + Ms > 500 GeV ot e °" X ‘ ?g
T~ - * " .o.;'lrih?‘.x'. k

150 200 250 300 350 400 450 500
m,;g(GeV)

Am still too low to explain “excesses”



Higgsino(-) - < ]\41 < 0 Martin, 2403.19598
+ M, < O : motivation g-2

+ Alternatively, ¢ < 0

u<0, tanp =2, M,=1.8M, u<0, tanp=1.5, M,=1.8M,
: T T T [— Aasmi | : T T T T = s |
35} | i 2'II\'ALSAIéng<pected E 35 — 21'\'/S\I~';7ng:<pected -
E ------- CMS expected E E _;' ------- CMS expected X
30 | '
< 25f
8 [
= 20f
o
= 15}
10¢
5t
..... e e
100 150 200 250 100 150 200 250
Higgsino-like N, mass [GeV] Higgsino-like N, mass [GeV]

SD constraints restrict Am



Future collider prospects

Wino/Bino (+) : M; X M, > (0

10

—L
Oo

c(e’e — SUSY) [pb]

—
o

% coannihilation

sgrt(s) = 1000 GeV
o 975 (+v) below XENON-nT/LZ
#7975 (+v) below neutrino floor

o 3% below XENON-nT/LZ

o
WN # 737 below neutrino floor
G
D '

I I

|

%gogf *2
<
O *o <
0. %
) B
<
i1
O
I | | | I | | | I | |
600 800 1000
2m [GeV]

1200

MC, Heinemeyer, Saha, Schappacher’ 20



Future collider prospects

A m(NLSP,LSP) (GeV)

100!

I ClCwn
FCC—-hh monojet |

+ Bino—Wino

- HL-LHC 3/ab 14 TeV (Soft Lepton A)

" ——— HL-LHC 3/ab 14 TeV (Soft Lepton B)

[ HE-LHC 15/ab 27 TeV (Soft Lepton B)

A FCC-hh (HE-LHC approx. rescaling)
e ILCs00 * Higgsino

ILC1000 :
o _ CLIC3g0 /FCC — ee3s0 * Wino .

-
...
e
-~

=
6-‘
-
=

-
"

-
---------------

800 1000 1200 1400

m(NLSP)

Berggren’ 20



Summary

+ Much of MSSM parameter space still unexplored (even below ~ 1 TeV)
+ "Simplified SUSY models" are not really SUSY. Proper recasting required.
+ New muon g-2 result (Theory & experiment) upcoming. Independently at ]-PARC, MuonE.

+ Small excesses in ATLAS +CMS soft lepton searches : "Compressed" region needs better sensitivity.

- VBF searches, ML-based triggers/ cuts

LHC has not ruled out SUSY.

But when will it discover SUSY ? —— Soon!



Has the LHC ruled out supersymmetry?

B No

" No, but in green

Thank You!






Chargino Co-annihilation
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DM Constraints

Relic Density

Some annihilation channels that could give right relic density :

~

T 77 2+

I _ 0 0 0 ~

J ot :
5o % N\Gir,.. T -

|

There can be coannihilations with sparticles of slightly heavier masses:

N f N f N W
Z W |4
NQ f (71 _7'_’ 61 7,Z
Ny f N I _f____ f
\ r 7 N
f/’/ m“]'\?’z f—-———L\/\/\/\/z,Z —f———— /

A well-tempered bino-wino or bino-higgsino L3P,

Bino - dominated LSP == Slepton coannihilation

Direct Detection

Xv%
: X ~ x
H, h > ----- - <
q q

Diagrams contributing to SI interactions

X X
X - X
. q. ..
3
q q
q g

Diagrams contributing to SD interactions

Chargino coannihilation



101 fb' (13 TeV)

LHC searches (ome Y o]

ct ~ 0.7 cm X 320 MoV

- - 95% expected
0 P

- 68% expected

------- Median expected

- Disappearing track searches — O
HiggSinO 1 = == AMSB (PLB 781 (2018) 306)

".‘Run 1 E Run 2 Proposal ," ; <« | | | o
: ",' A y 1 O O I\/IeV 10 3 XX XX, production (higgsino-like xo) =
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Finite lifetime, decay

within detector 10f oo
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tracker for the analyses of Run-1&2 and ours. S i
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Fukuda, Nagata, Otono, Shirai ‘17 | | | |
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W-mass in MSSM

— ! | l | |
o [ coann. case-L

80.41 ;‘ e | coann. case-R —;

- Pure slepton loops contribute

o X* coann. (B-W) g only via the self energies
R0.40 o Y+t coann. (W) E
= e X+ coann. (H) .
: +0 3 . .
 80.39F L - Mixed slepton/chargino/
> ; ’ neutralino contributions enter
& 80.38¢ via vertex and box diagrams
=
= 80.37 -
80.36 F
30.35F | i
E MM :
- I I | I |
0.0 0.9 1.0 1.5 2.0 2.9

. —4
ApMSSM % 10



Possibility of A-pole annihilation

tan f

2
Mgw

Black contour : simplified application of H/A — 77~

60 g

A
-
’ o,
p
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=
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e
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Bagnaschi et al. 18

===  A-pole annihilation strongly constrained



(g — 2)u

o Large discrepancy from the SM (more than 30):
a*? — a7M = (28.02 £ 7.37) x 10717,

u p

Keshavarzi, Nomura, Teubner 19

. da
e Important probe for new physics. a—ll ~ 5.

@ SM contributions : QED, weak, hadronic vacuum polarization,
hadronic light by light scattering.

o QED : complete calculation upto 5 loops. EW : two loops.

Aoyama, Hayakawa, Kinoshita, Nio ’17, Ishikawa, Nakazawa, Yasu 18,
Heinemeyer, Stokinger, Weiglein 04

@ Uncertainty dominated by non-perturbative, hadronic sector.
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Figure 6: The lifetime of charged wino evaluated by using dm at the one-loop (green
band) and two-loop (red band). We neglected the next-to-leading order corrections
to the lifetime of the charged wino estimated in terms of the pion decay rate, which
is expected to be a few percent correction. The black chain line is the upper limit
on the lifetime for a given chargino mass by the ATLAS collaboration at 95 % CL
(/s =7 TeV, L = 4.7 fb~")[28]. The blue line shows the constraints which are
given by the LEP2 constraints [30]-[33].



Highest mass points

Current (g — 2),, limit Anticipated future (g — 2) , limit

Coannihilation  ¥f [* (Case-L) [* (Case-R) Coannihilation ¥i (* (Case-L) [* (Case-R)

My 570 533 518 My 423 499 402
My 605 316 685 My 464 535 448
My 1087 1370 1098 Mg 1032 1019 330
Mg 605 316 685 Mg 464 535 448
Me, 4, 630 549 696 me, 7, 542 511 795
Mey i, 630 1279 592 Mey 1, 541 2349 428
ms, 582 534 74T m, 137 509 307
ms, 765 1286 526 ms, 629 2350 406
m; 675 544 692 ms 536 505 792

Points satisfying (g - 2),, DM and LHC constraints , masses in GeV.



LIFE OF A MUON:
THE g-2 EXPERIMENT

Muons are
tiny magnets
spinning on
axis like tops.

Muons are fed
into a uniform,
doughnut-shaped
magnetic field

and travel in a circle. After c'each.cwclg,
/ muon's spin axis

changes by 12°,

% = g yet it keeps on traveling

Protons Pions, weighing Pions decay
from AGS. 1/6 proton, to muons.

are created.

One of 24 detectors
see an electron, giving
the muon spin direction;
g-2 is this angle, divided
by the magnetic field the
muon is traveling through
in the ring.

14 meters

(Z...

After circling the ring

many times, muons
spontaneously decay to
electron, (plus neutrinos,)

in the direction of the muon spin.

i(p"y"Fi(q”) + =——0"q,F)(q")lu(p)A,

2mﬂ

F5(0) = a,




SUSY contributions to (g — 2),

%) () ()
%) (50) ()
%) (50) ()
%) (4550) ()
) (-£2550) ()

Endo, Hamaguchi, Iwamoto, Yoshinaga’l3



SM
DO | 80478 + 83 —
CDFI 80432 + 79 -
DELPHI 80336 + 67 — -
L3 80270 + 55 ——8——
OPAL 80415 + 52 —
ALEPH 80440 + 51 —
DO Il 80376 + 23 —.
ATLAS 80370 + 19 -
CDF Il 80433 + 9 .
799010l | 81()50.0l | BIO!IOIOl | 810|2010l | 810g3010l | 81011010l | 810;‘3()10l |

W boson mass (MeV/c?)




tan3 enhancement in SUSY
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~
geff = laﬂ l//LU’uyl//RF
/ . g—-2) _ s
H 2 KT
SM: ZiEM x Y (H) = m, "
N Y
SUSY: AESUSYoc Y, (H,) = m,-tanf A+ W+/
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