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Supersymmetry Endures

See talks by H:= .

No SUSY particles by now

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary
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Supersymmetry Endures

No SUSY particles by now

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: SUSY 2013

Scherk-Schwarz Mechanism

SUSY breaking from
Extra Dimension

See talks by
D. Shih

K. Ulmer

=>Compressed Spectrum
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Scherk-Schwarz Mechanism

Joel Scherk’  John H Schwarz

Phys.Lett. B82 (1979) 60
Spontaneous Breaking of Supersymmetry Through Dimensional Reduction
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SUSY in 5D

*Not chiral theory in 5D

*Two SUSY charges: Q,,0, =Global SU(2)r

SU(2)r doublet: squark, slepton, gaugino, gravitino



SUSY in S'/Z,

Orbifold S'/Z;: chiral theory for zero-mode

e Action is invariant under 7 and P

R T :00)>T ¢(y+2mR)=¢(y)
s /7., P — P o(=y)=¢(»)

Usually 7 =1
*SU(2)r doublet :squark, gaugino.. Quark
o A oowiwﬁ@v sin(2m«) v _ pio2(2ma) Lﬁ
—sin(2mra)  cos(2wa)
B 1 0 T
b A Lo v @N 172

Twist o breaks SUSY! (SS mechanism)

Gauginos, Squarks, Sleptons, ... have same mass=0/R!!
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TeV MSSM and KK tower >10TeV

SU(2)Rr singlets: SU(2)r doublets:
quark, lepton, gauge boson.. squark, slepton, gaugino
_n (nto)
m,=— m =
R " R
. WR T S (2+x)/R
/R (1+x)/R
=10~100TeV
...... e Qe T IR TRV




Models with Scherk-Schwarz mechanism on S'/Z; (~2000)

| Bulk Higgs & Brane Matter Main focus was UV-finiteness

Pomarol, Quiros [hep-ph/9806263]; Antoniadis, Dimpoulos, Pomarol, Quiros [hep-ph/9810410];
Delgado, Pomarol, Quiros [hep-ph/9812489] Barbieri, Hall, Nomura [hep-ph/0106190]

I EWSB 2x10° TeV<R'< 6x107 GeV
Barbieri, Hall, Nomura [hep-ph/0107004]

| or 2 Higgs hypermultiplet, Higgs mass calculated

2. Both Higgs and Matter in Bulk
Barbieri, Hall, Nomura [hep-ph/0011311]

| Higgs with " =1/2, Higgs soft mass and mass calculated
Barbieri, Hall, Nomura [hep-ph/0106190]

I EWSB 700 GeV<R'<2 TeV, 10’ GeV<R'<10'¢ GeV

3. Bulk Matter & Brane Higgs
Arkani-hamed, Hall, Nomura, Smith, Weiner [hep-ph/0102090]

I concentrate on " =1/2, calculability of Higgs soft mass

4.SU(2)L Singlets in Bulk & Doublets on Brane, and opposite one
Delgado, Pomarol, Quiros [hep-ph/9911252], Delgado, Quiros [hep-ph/0103058]; Delgado,
Gersdorff, John, Quiros[hep-ph/0104112] Delgado, Gersdorff, Quiros[hep-ph/0107233]

I EW constraints (4 TeV<R'), UV finiteness (2-loop/ finite KK tower)
5. Others Mirabelli, Peskin [ph/971224], and many
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Compact SUSY model

arXiv: 1206.4993, with Hitoshi Murayama,Yasunori Nomura, Satoshi Shirai



Bulk Matters & Brane Higgs
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Bulk Matters & Brane Higgs

Q(© y=1!R
y=0 u®© p©
T L (© E@©
v | o a2
Hy My2 = g, m,@.unml (%)
H 4 .
>5-mechanism Only 3 parameters
y U, &, R
/
L brane = _O\v QN: <_F__m_|_cOmC_. + <_m_vao_OmU_. + <___mm_|_a_|m_m_. + tIcIa
Radion mediation
+
nu\m%\% ﬂ+ﬂ ofe  (T) = R+ 2a6?
Canonical normalization Ay = —22 No-Flavor
: |
{QU,D,LLE}! 1" -"2 {Q,U,D,LE} No-CP
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Compact SUSY model

3parameters

v Large A-term (A=-2mo) ¥ No Flavor/CP Problem



EWSB

1

Match onto MSSM at = Qke =53
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Compressed Spectrum

Simplified model—= Compact SUSY
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Compact SUSY model

3parameters

v Large A-term (A=-2mo) ¥ No Flavor/CP Problem
v Successful EVWWSB
v Compressed Spectrum v Weak LHC Bound

125 GeV Higgs Mass??



Higgs Mass by MSSM calculation

*Higgs is heavy thanks to Ao=-2mo=-2x/R
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KK-modes boost Higgs mass furthermore??




Higgs Mass

new result

with Ryuichiro Kitano, Hitoshi Murayama
in preparation



Effective Potential

A lot of calculations...



Effective Potential
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New contribution from KK



Higgs Mass |-loop Correction

Only MSSM
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Higgs Mass |-loop Correction

-Radiative correction is boosted

by up to ~50%

Only MSSM
B
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Higgs Mass by Full KK-tower

|0TeV Physics changes Higgs Mass by~10GeV!
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Higgs Mass +LHC Bound
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Higgs Mass +LHC Bound +DM
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Very Testable!!
Most interesting region will be investigated
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Thank you!



Comment on compressed spectrum
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