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Splitting Mass spectra and
muon g-2 in Higgs-Anomaly
Mediation

wlE m= GEALXR)

Wen Yin (Tohoku U.), Norimi Yokozaki, arXiv:1607.05705

See also
Tsutomu T. Yanagida (IPMU), Wen Yin, Norimi Yokozaki, arXiv:1608.06618



Why SUSY?

Gauge coupling unification
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[from SUSY primer, S. Martin]
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Muon g-2 anomaly
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> BWALhY/Za—KrFU—/ ~100-500 GeV
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. LHC SUSY search

> BWATA—7 - J)L1—/ 1.4-1.8 TeVEI E

- Higgs boson mass 2 &WAXA ~wv 7 ~10 TeV

- Muon g-2
> BWALhY/Za—KrFU—/ ~100-500 GeV

. Grand Unification > AL 2 ERT7A—7IXEIUGUT VI
F7L vk, 10=(Q, U*, E* 5*=(L, D%
TreeTIFRIUKE SWOBEZFDDOHEA

- =3I —/BE8bF1M—TICiFUnifyd %,
g1=g2=0g3=g5 —> M1=M2=M3=M5



SU(b) case

Ao = —4TeV, tan 3 = 30

115 117 119 121 123 125 127 129
mp(GeV)

vellow: B-physics constraintz i@’z 9
(lbo—s7r)

[Okada, Raza, Shafi, PRD, arXiv:1307.0461]
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[Okada, Raza, Shafi, PRD, arXiv:1307.0461]
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Higgs-Anomaly Mediation

7N

HEARLU., S 2—A>g-2%ZHT S

VTN EEBAEREUE, (Yin-Yokozaki, 2016)

Anomaly Mediation &EHiggsh 5 DIL—TDH TR YT # —
7« ALKy - 5= —/ dD SUSY breaking massh®

1 C< %o

Refs for Anomaly mediation:
[Giudice, Luty, Murayama, Rattazzi; Randall, Sundrum, 1999]



Higgs-Anomaly Mediation

HEARLU., S 2—A>g-2%ZHT S

VTN EEBAEREUE, (Yin-Yokozaki, 2016)
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1, ¥'E3% & SUSY breaking field%z sequesteringd %
= A7 A—7 - AL R D Tree TEE O

JgoEET1—/H

2, 0SEF4—/%ELT B (100 TeV) «HEEAMREY Y

— Anomaly

Mediation s h\E 2 —

. 3, Higgs & SUSY breaking field/Z 17 Zcouple= &%
(7272 UHiggs soft massid ¥ £ A =v 7)



Our model
(almost sequestered form)

SUSY breaking field (44— . LF Ry - £ws'R)
TreeTld. ALY - RTA—0DEE0

SUSY7 L —/\—ODFEZFELDIC YV TILHhDEER
R TE

(=3 —/HTree TIFEEO)
Ref. for sequestered form [Randall, Sundrum, 1999]




Our model
(almost sequestered form)

(VA—2 - LFhY - BEYvTR)
TreeTld. ALThY - A0 A—0DEEO
Anomaly MediationlC & > T, £ 5 (F2-loopTE
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(Left-handed AL NV DBEEHYFXF A=Y D)

me, ~ —22g5 :




Our model
(almost sequestered form)
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Our model
(almost sequestered form)

f(Z,2%) + ¢l¢ + AK

bt w I X72FSUSY breaking field & EiZcoupled %,
(YFEAZY IV ALT N VEBEZRE, 3HEZEL T 5)




Our model
(almost sequestered form)

f(Z,2%) + ¢l¢ + AK
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SUSY breaking mediated by
Higgs-Anomaly mediation
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Higgs loops
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RGE runnings of soft masses

stops

P | L |

10 12
log,o(11r/GeV)

sleptons Higgs doublets

(GUT scaleTlE /=72 Anomaly Mediation)
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Parameters Point 1

mg /s (TeV) 120

m%; (GeV?) —9 X 1()8
tan [3

II

~Wino 1830- 2110

~bino 1100

549, 682

13.1, 12.5
14.2, 13.4

11.4, 8.0 ~ 10TeV
10.9




e

Muon g-2, stop mass and
(ight flavor) sguark mass

(including leading 2loop corrections)
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m3/2=100 TeV

tanB=5 u>0
Observed 95% CL limit (10, )

Expected 95% CL limit (1 o,,;) Sq u a rk m a SS

ATLAS (fs =7 TeV, 4.7 fb”, EW prod.)
ALEPH (Phys. Lett. B533 223 (2002))

Theory (Phys. Lett. B721 252 (2013))
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m3/2=120 TeV

 stop mass squark mass

gluino mass: 2.5 TeV
wino mass:; 380 GeV




m3/2=160 TeV

squark mass

gluino mass: 3.3 TeV
wino mass: b00 GeV




m3/2=160 TeV

squark mass
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Yukawa coupling unification

with important threshold corrections



Bottom-Tau Unification Bottom-Tau-Top Unification
V(Y - %)’ V¥ =% + (Y — Y)? + (Y — %)?

tan tan
& (Mm3,2=90 TeV) &



Conclusion
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