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®SUSY breaking and its mediation

Interaction

SUSY breaking | — MSSM

How?

How?

This is the important part and the difficult part.
This determines the pattern of the low energy
paramefters.

In particular,

Interaction

— | Higgs Fields

SUSY breaking

How?

This part is very important because...

This is relate to whole motivation of SUSY. The successful EWSB
needs this communication to be carefully done. See Zhaofeng Kang



L-problem SUSY (Higgsino mass)
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V(H) = (m, + 1) Hal* + (my, + p)|Hyf

+BuH,H; +h.c. — SUSY breaking
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®(Gravity, gauge & anomaly mediation and their problem

gauge mediatoin gravity mediation anomaly mediation
mgy < 100 GeV Mgy ~ 100 GeV mss ~ 10 — 100 TeV

L -problem “ “

CP problem OK ?

Flavor problem OK OK
Moduli problem ? OK
Tachyon OK “




®Hybrid Mediation of Supersymmetry

MSSM GUT breaking

<+

SUSY breaking

// Single dynamics at the GUT scale, this

simplifies the structure and naturally solves

Messenger many problems.

® Gravity-Gauge Mediation
® Gravity-Anomaly Mediation
® (Gauge-Anomaly Mediation



®Mu g-2 Anomaly

®To explain (g-2) and 125 GeV simultaneously, favor large splitting
between squarks and sleptons

Aay, = (a,)exp — (a,)sm = (28.6 £ 8.0) x 1071

®Deviation resulted from new particles
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®(Gravity-Gauge Mediation
® SUSY breaking spurion (X) = M + 62F

®(Gauge Mediation Type-I  Wiess = AX PP
Type-IT  Wiees = AX P p DY

®Boundary Conditions at GUT Scale

n?‘gj = '3?1-%5?;j~ Tude = AoYude, M123=my

®Boundary Conditions at Messenger Scale: Type-I
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®Boundary Conditions at Messenger Scale: Type-I
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®Free parameters

{mo, mi2, Ao, sign(p), tan 3, A, Mess, n{_f;f.-d}



®Parameter space

A € [10%, 10°] GeV , myg € [200, 1000] GeV
my/2 = 300 GeV, Ag = 0, tan = 20, ngy = 1 sign(p) =1

®The higgs mass  123GeV < m;, < 127GeV

®LEP bounds and following B physics constraints
1.6 x 107 < BR(Bs —» putp™) <4.2 x 1079 (20)
2.99 x 107% < BR(b — 57) < 3.87 x 107* (20)
7.0 x 107> < BR(By — 7v7) € 1.5 x 107* (20)
® Muon g-2
4 7%107"0 € Ak 527 % 107 (3a)
®|HC mass limits
mg > 1300 GeV
my, > 850 GeV
m;, > 840 — 1000 GeV
mg > 1000 — 1400 GeV



®Higgs mass

Type-IT
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® Muon g-2 anomaly
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® Stop masses
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®(Gluino masses
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®Benchmark Points & Example Spectra

Model | mqg A mp m; Mg | Meo | M-+ Aa
t1 g X1 X3 (o
Type-1 | 312 5 x 10° 123.4 | 3284 | 4482 | 11 213 2.8 x 10~
Type-II | 428 | 3.9 x 10° 123 2806 | 3284 | 226 | 227 7.6 x 101
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®(Gravity-Anomaly Mediation

®gaugino masses ®sfermion masses
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®Free parameters
{'m-m Mga, tan [, Sign(m}
®Parameter space

mg € [500, 2500] GeV , mgy € [10°, 10°] GeV ,tan 3 € [10, 30]
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® Mixed axion-wino dark matter

owino WIMP relic Qy.h* ~ 0.12(M,/2.5TeV)?

1. ;

o . ™ [ s} .2
®axion superfield A = W(S +ia) + V20a + 0°F
K. J. Bae, H. Baer, A. Lessa and H. Serce, JCAP 1410, no. 10, 082 (2014)
H. Baer, K. Y. Choi, J. E. Kim and L. Roszkowski, Phys. Rept. 555, 1 (2015)

K. J. Bae, H. Baer, A. Lessa and H. Serce, Front. in Phys. 3, 49 (2015)
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®Fine-tuning measure

®Barbieri-Giudice netuning measure
R. Barbieri and 6. F. Giudice, Nucl. Phys. B 306, 63 (1988)
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