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EETERIEMTLHL: =EFILENRTEILT S
Mass scalep ~ 1/R(RH5R45—JL)

Coupling Constants 1/a(u)
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Impact of Higgs Mass to SUSY mass scale (1)

1) Higgs mass is Not free

MSSM parameter in SUSY model
mi ~ m?% cos® 23 Basically lighter than 91GeV
4 2 2 2
+ 37;%2 [lOg (%) + A—t2 (1 = At, 2)] 2) It becomes heavy
dm*y my Mg 12M3 due to Radiative correction

(Stop loop vs top loop)
Ms=V(stopl=stop2) if Ms=mt cancel out Top mass / Stop mass

At determine mixing stop_R and Stop_L
my, (GeV) 3) stop —stop — Higgs

Tri-linear coupling At

125 At~V6 Ms

0 3 Possibilities

1) Heavy scalar mass

2) Full mixing
(disfavor by EDM)

3) NMSSM

~6000  -4000 2000 000000 o0 Xy (GEV) (Additional singlet)




Heavy Scalar scenario:

Impact of Higgs Mass to SUSY mass scale (2)

Higgs mass strongly depends on Higgsino mass, and tanf3

Heavy Higgs means heavy stop
squark mass=10—100 TeV
Higgsino is heavy

M;, Opg = M;, X,/ M; =0, u=M;
30F " asa —T 7T

tan|g]

squark mass vs tanf3

101

mhﬁmz

Higgsino is light

2

MSSM
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3m;
4Amr2y? [log (
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e Light SUSY scenario (< 1TeV) is disfavored by direct searches

e 125.1GeV Higgs mass suggests Heavy scalar mass (10-100 TeV)
in Minimum SUSY model

* no EDM is also found, it means also heavy scalar mass.

e Also no new physics was found in FCNC (flavor physics)

EMDER 2)-4) ITOVWTEZET
I 4 Dark Matter (Bino—=~=100Ge\-/Wino ~1TeV /Higgsino mass ~0(100-1000GeV) )

Direct search at LHC excludes the Bino DM scenario.

I 2 Naturalness—of Higes-mass—{(within1%tuning)
- | ; " ‘Soal | | o fow To\)

Both Higgs mass and null result of EDM, FCNC suggest heavy scalar mass
upto 10-100TeV (Higgs Boson mass tuning is 1079)

IHE 3 Unify three Forces (Gaugino ~ 1-10TeV )




Heavy Scalar mass is also suggested
by null result of EDM

EDM is an alternative approaches to explore SUSY particles:

Assuming maximal CP violation in SUSY sfermion section;

CP phase ¢ is in L-R mixing(Higgs) u=|u|exp(id)
and A(Tri-linear) term Af=|Af|exp(ip) (Full mixing enhance EDM)

No reason why $=0 ~ O(1) parameter = SUSY has many CP violated term.
If =0 (Min. CP violation) then, SM CP violated phase will contribute.

Very roughly
d.~ 3*10%7 singp (Ms)? tanf

d,~ 3*1072¢ sind (Ms)? tanf3

d ] d

Suppressed
by scalar mass”2
enhanced by tanf for down type

vof



Maximum CP violation

is assumed 1039 for eEDM

Band width shows the

dependence of tanp; ( ) 1028 for nEDM
When CP violation ecm . .

phase is minimum, | 99 Promlsmg to
Factor 10% suppresses - 10 hunt SUSY

for dn

(de depends on LFV) Higgs mass SIgnaI

suggests here

Half part of region

is already excluded.
But need some margin
for unknown mixing

n EDM current sen

e EDM current sens.—> | & Prediction? (n EDM)

& Prediction? (e EDM)

_l - — — — I 2 -
10 1 10 10
MSUSY (TeV) Heavy sfermion
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Serious Problem exists since the vacuum is NOT empty.

1 81G Vacuum is NOT empty and has “energy”,
Ruv -—R g - A 2 = T soitcontributes p—
2 C | to Einstein equation as throp
a cosmological constant principle???
called as at least
— 3 4
Dark Energy - /\ observed ~ (10 EV) 10 i
— 12 4
i A tiggs = (1075 eV) different
IRENIf=>T /\ . (10 95 eV) 4
X GUT — 10 112

Why these vacuum energies are NOT observed in Macro space-time?

New interface between Micro vacuum and
Macro Space-time is necessary :

Investigate Structure of vacuum and quantum theory for space-time.
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