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No evidence of SUSY at LHC 	

SUSY Scale may be high    >> 1 TeV	

1  Introduction	

  Then, we need Indirect Search for SUSY ! 
	
We examine the sensitivity of High Scale SUSY  
in the FCNC of K and B mesons. 
	



However,	 

 there is still possibility to find 
  New Physics in the CP violation  
  phenomena  in B0, Bs systems !　	 

How is the present status of New Physics 
in FCNC of B mesons ? 
 
SM explains successfully CP violation of B0 meson.	



l Constraint	  to	  New	  Physics	  parameters	  in	  ΔB=2	  processes	  

B0	 Bs	
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FIG. 3. The past (2003, top left) and present (top right) constraints on hs − σs in Bs mixing. The lower plots show future
sensitivities for the Stage I and Stage II described in the text, assuming measurements consistent with the SM. The dotted
curves show the 99.7%CL contours.

the ρ̄ < 0, η̄ < 0 solution is excluded at 68.2%CL, but it
is allowed at 95.5%CL.)

Figures 2 and 3 show the corresponding evolutions of
the constraints on (h, σ) in the Bd and Bs meson sys-
tems. Each plot is obtained by considering all the inputs
in Table I and treating ρ̄, η̄, and the other physics pa-
rameters not shown as nuisance parameters. This corre-
sponds to the case of generic NP, ignoring possible cor-
relations between different ∆F = 2 transitions. Since
we are interested in the future sensitivity of LHCb and
Belle II to NP, for Stage I and Stage II, we chose the
central values of future measurements to coincide with
their SM predictions using the current best-fit values of
ρ̄ and η̄. Thus, the future best fit corresponds to h = 0.
Figure 4 shows the projection on the (hd, hs) plane.

Future lattice QCD uncertainties for Stage I are taken

from Refs. [19, 20] (where they are given as expecta-
tions by 2018). These predicted lattice QCD improve-
ments will be very important, mainly for the deter-
mination of |Vub| and for the mixing matrix elements,
⟨Bq|(b̄LγµqL)2|Bq⟩ = (2/3)m2

Bq
f2
Bq

BBq
. The current ex-

pectation is that the uncertainties of fBq
will get below

1%, and may be significantly smaller than those of BBq
.

The reduction of the uncertainty of the latter to a sim-
ilar level would be important. Up to now, due to the
chiral extrapolations to light quark masses, more accu-
rate results were obtained for matrix elements involving
the Bs meson or for ratios between Bd and Bs hadronic
inputs, compared to the results for Bd matrix elements.
This leads us to use the former quantities as our lattice
inputs for decay constants and bag parameters in Ta-
ble I. This choice might not be the most suitable one

Possible NP  
contribution 
of 20-30% 	

NP is expected in the precise measurements of  
CP violation in B0, Bs mesons at LHCb and Belle-II. 

Off	  diagonal	  amplitude	  of	  B-‐B	
-	



Example:	  	  Bme	  dependent	  	  CP	  asymmetry	  @	  mSUSY	  ~1	  TeV	  

mSUGRA	 SU(5)+νR U(2) FLASY	

Letter Of Intent of Belle@2004	

How large is the theoretical predections of SUSY effect?	

B0→φKs

Non-MFV	Non-MFV	MFV	

0.74	
-0.13	

+0.11	



We should take account of  
recent progress of experiments. 

l Higgs	  mass	  :	  

l SUSY	  bound	  :	  

l Bs	  decay	  :	  

and ht is the top Yukawa coupling of the SM. The parameters m2 and λ run with the two-loop
SM RGEs with MS scheme [72] down to the electroweak scale QEW = mH , and then give

m2
H = 2m2(mH) = λ(mH)v

2 . (5)

When mH = 125 GeV is put, λ(Q0) and m2(Q0) are obtained. This input constrains
the SUSY mass spectrum of the MSSM. In our work, we take the universal soft breaking
parameters at the SUSY breaking scale Λ as follows:

mQ̃i
(Λ) = mŨc

i
(Λ) = mD̃c

i
(Λ) = mL̃i

(Λ) = mẼc
i
(Λ) = m2

0 (i = 1, 2, 3) ,

M1(Λ) = M2(Λ) = M3(Λ) = m1/2 , m2
1(Λ) = m2

2(Λ) = m2
0 ,

AU(Λ) = A0yU(Λ) , AD(Λ) = A0yD(Λ) , AE(Λ) = A0yE(Λ) . (6)

By inputting mH = 125 GeV and taking the heavy scalar mass mH ≃ Q0 (see Appendix A),
we can obtain the SUSY spectrum for the fixed Q0 and tan β. The details and numerical
results are presented in Appendix A.

Let us consider the squark flavor mixing. As discussed above, there is no flavor mixing
at Λ in the MSSM. However, in order to consider the non-minimal flavor mixing framework,
we allow the off diagonal components of the squark mass matrices at the 10% level, which
leads to the flavor mixing of order 0.1. We take these flavor mixing angles as free parameters
at low energies. Now we consider the 6× 6 squark mass matrix Mq̃ in the super-CKM basis.
In order to move the mass eigenstate basis of squark masses, we should diagonalize the mass
matrix by rotation matrix Γ(q)

G as

m2
q̃ = Γ(q)

G M2
q̃ Γ

(q)†
G , (7)

where Γ(q)
G is the 6 × 6 unitary matrix, and we decompose it into the 3 × 6 matrices as

Γ(q)
G = (Γ(q)

GL, Γ(q)
GR)

T in the following expressions:

Γ(d)
GL =

⎛

⎝
cL13 0 sL13e

−iφL
13cθ 0 0 −sL13e

−iφL
13sθeiφ

−sL23s
L
13e

i(φL
13
−φL

23
) cL23 sL23c

L
13e

−iφL
23cθ 0 0 −sL23c

L
13e

−iφL
23sθeiφ

−sL13c
L
23e

iφL
13 −sL23e

iφL
23 cL13c

L
23cθ 0 0 −cL13c

L
23sθe

iφ

⎞

⎠ ,

Γ(d)
GR =

⎛

⎝
0 0 sR13sθe

−iφR
13e−iφ cR13 0 sR13e

−iφR
13cθ

0 0 sR23c
R
13sθe

−iφR
23e−iφ −sR13s

R
23e

i(φR
13
−φR

23
) cR23 sR23c

R
13e

−iφR
23cθ

0 0 cR13c
R
23sθe

−iφ −sR13c
R
23e

iφR
13 −sR23e

iφR
23 cR13c

R
23cθ

⎞

⎠ , (8)

where we use abbreviations cL,Rij = cos θL,Rij , sL,Rij = sin θL,Rij , cθ = cos θ and sθ = sin θ. Here

θ is the left-right mixing angle between b̃L and b̃R, which is discussed in Appendix A. It is
remarked that we take sL,R12 = 0 due to the degenerate squark masses of the first and second
families as discussed in Appendix A.

The gluino-squark-quark interaction is given as

Lint(g̃qq̃) = −i
√
2gs
∑

{q}

q̃∗i (T
a)G̃a

[
(Γ(q)

GL)ijL+ (Γ(q)
GR)ijR

]
qj + h.c. , (9)
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→　Higgs質量  &	  tanβ	  へ制限	  

Heavy	  stop      　or      　large	  A	  term	  



mA vs. tanβ	
[Endo,Moroi,	  Nojiri	  (2015)]



2  SUSY Mass Spectrum 
We	  	  take	  SUSY	  parBcle	  spectrum,	  which	  is	  consistent	  with	  Higgs	  Discovery,	  
with	  non-‐MFV.	

SUSY	  breaking	  scale	  Λ	  =	  1017GeV,1016GeV	  

SM-SUSY matching scale Q0 =10-1000 TeV 

SM	  scale	  mH,	  	  125	  GeV	  

Running soft masses in SUSY

Running Higgs coupling in SM λ, m2

H1,	  H2

HSM

Q0	

mH	

Λ	  

[Delgado, Garcia, Quiros, PRD90(2014)015016]	

Taking universal soft parameters at SUSY breaking scale Λ 

[M.Tanimoto	  and	  KY	  (2014)]



Squark(flavor(mixing

Horyuu The soft squark mass matrices contain the CP-violating phases, which contribute to 
the flavor changing neutral current (FCNC) with the CP violation.  

•  SM+The off diagonal elements in the CKM matrix

•  MSSM+The off diagonal elements in the squark mass matrices 

The%origin%of%flavor%violaNon%

↑%It%contains%the%new%CPRviolaNng%phase
We%work%in%the%basis%of%mass%eigenstate.

Mixing(matrix(

The magnitude of mixing parameters sij  The magnitude of the SUSY contributions

%1st%and%2nd%family%squarks%are%degenerate:%s12=0%

14 
6 

Squark  flavor mixing   non-MFV	

Θ is the Left-Right mixing angle which is fixed in our scheme. 

1st and 2nd family squarks are degenerate:  s12=0	

  Parameters	
s13L, s23L 
s13R, s23R 



※	  

Mass and Mixing Parameters	

l  squark	  and	  gaunino	  masses	  	  

l mixing	  parameters	  	  

random	  

：free	  parameter	  

For	  simplicity,	  	  
s12 =0	





Third family	

Left-Right Mixing angle is very small ! 

Θ = 0.56°  for 10TeV,   tanβ=10	

Remark	



Time	  dependent	  CP	  asymmetry	  :	   SJ/ KS
SJ/ �

SM	  +	  SUSY

3   FCNC of B and D mesons	
How large contributions of  Squark flavor mixing  in B mesons ? 

B0	 Bs	

    SUSY  
contribution	

     SUSY  
contribution	



We have scanned susy mixing parameters s13=s23=0~0.5.	

by five times and the left-right mixing angle θ is reduced from 0.35◦ to 0.05◦ compared with
the case of Q0 = 10 TeV as seen in Table 1.

We summarize our results in Table 2, where the sensitivity of the SUSY contribution is
presented for the case of Q0 = 10 TeV and 50 TeV. Most sensitive quantity of the SUSY
contribution is ϵK . However, more works are required to extract the SUSY contribution in
ϵK . The unitarity fit is needed to find any mismatch in the SM and single out the SUSY
contribution. In order to obtain the more precise SM calculation for ϵK , the uncertainties of
B̂K , Vcb and mt must be reduced.

The SUSY contributions for SJ/ψKS
, SJ/ψφ and ∆MB0 are at most 6 − 8%. Since the

theoretical uncertainties in the SM is more than 10%, which mainly comes from ρ̄ and η̄, it
is difficult to detect the deviations of 6 − 8% from the SM at present. We hope the precise
determination of ρ̄ and η̄ in order to find the SUSY contribution of this level.

As seen in Table 2, the qualitative features at the 10 TeV and 50 TeV scale are almost
same except for the cEDM of the strange quark. There is a big chance to observe the neutron
EDM in the near future if the SUSY scale is at 10 TeV.

Before closing the presentation of the numerical results, we add a comment on the other
gaugino contribution. Since left-handed squarks form SU(2) doublets, the mixing angle
θLij also appear in the up-type squark mixing matrix. Consequently, there are additional
contributions to the CP violations of K, B0 and Bs mesons induced by chargino exchanging
diagrams. We have obtained the ratio of the chargino contribution to the gluino one for
ImM12(K), ImMd

12(B
0) and ImMs

12(Bs) as 6%, 10% and 10%, respectively. Thus, the chargino
contributions are the sub-leading ones.

(a) Q0 = 10 TeV (b) Q0 = 50 TeV

|ϵK | 40% 35%
SJ/ψKS

6% 0.1%
SJ/ψφ 8% 0.1%
∆MB0 6% 0.1%
∆MBs 0.4% 0.005%

|SφKS
/Sη′K0|− 1 0.2% 0.001%

BR(b → sγ) 0.3% 0.001%
|adsl| ≤ 1× 10−3 ≤ 8× 10−4

|assl| ≤ 5× 10−5 ≤ 4× 10−5

|dCs | ≤ 4× 10−25cm ≤ 1× 10−27cm

Table 2: The SUSY contribution in the cases (a) Q0 = 10 TeV and (b) Q0 = 50 TeV. The
percents denote ratios of the SUSY contributions.
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Let us start with discussing the gluino-squark interaction effect on the ∆F = 2 processes,
ϵK , ∆MB0 and ∆MBs , where the squark and gluino mass spectrum in Table 1 is input.
We show the allowed region on the plane of sin(2φ1) and |ϵSMK /B̂K | in Fig. 2. When we
add the contribution of the gluino-squark interaction, ϵSUSY

K , the allowed region of sin(2φ1)
and |ϵSMK /B̂K | converge within the experimental error-bar, where φd is not 2φ1 any more

as discussed below Eq.(32). The Figure 3 shows the sL(R)
13 × sL(R)

23 dependence of the SUSY
contribution for ϵK , that is |ϵSUSY

K /ϵK |. It is found that the SUSY contribution could be large
up to 40%. It is remarked that ϵK is sensitive to the gluino-squark interaction even if the
SUSY scale is 10 TeV.

We show the SUSY contribution to the CP violating phase φd versus sL(R)
13 in Figure 4,

where we define ∆ sin 2φ1 ≡ sinφd − sin 2φ1, which vanishes in the SM. The sinφd could be

12
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deviated from the SM in 6% as seen in this figure. We present the SUSY contribution to the
mass difference ∆MB0 versus sL(R)

13 in Figure 5. It is remarked that the SUSY contribution
could be also 6% in the ∆MB0 .
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Figure 9: The predicted |(C̃ g̃
7γ+C g̃

7γ)/C7γ|
versus sL(R)

23 .

We show the SUSY contribution to the CP violating phase φs versus sL(R)
23 in Figure 6,

where we define ∆ sin 2βs ≡ sin φs − sin 2βs, which vanishes in the SM. It is found that the
deviation of sin φs from sin 2βs is at most 8%. As seen in Figure 7, the SUSY contribution
for ∆MBs is very small, O(0.4)%.

Let us discuss the b → s transitions. Under the constraints of the experimental data
ϵK , φd and φs, ∆MB0 and ∆MBs , we can predict the magnitude of the Wilson coefficients
C g̃

i and C̃ g̃
i , which give us the deviation from the SM predicted values. We show the ratio

|(C g̃
8G + C̃ g̃

8G)/C8G| versus sL(R)
23 in Figure 8. Thus C g̃

8G is at most 1% because of the small
left-right mixing θ = 0.35◦ as seen in Table 1. We also show the predicted |(C̃ g̃

7γ +C g̃
7γ)/C7γ|

in Figure 9. This magnitude is much smaller than the case of C g̃
8G, about 0.15%. Thus C g̃

7γ

do not affect the branching ratio of the b → sγ decay in Eq.(39).
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deviated from the SM in 6% as seen in this figure. We present the SUSY contribution to the
mass difference ∆MB0 versus sL(R)

13 in Figure 5. It is remarked that the SUSY contribution
could be also 6% in the ∆MB0 .

0.0 0.1 0.2 0.3 0.4 0.5
0.000

0.002

0.004

0.006

0.008

0.010

s23
L !R"

$!
C 8

Gg%
&
C% 8

Gg%
"#
C 8

G
$

Figure 8: The predicted |(C g̃
8G +

C̃ g̃
8G)/C8G| versus sL(R)

23 .

0.0 0.1 0.2 0.3 0.4 0.5
0.0000

0.0005

0.0010

0.0015

s23
L !R"

$!
C 7
Γg%
&
C% 7
Γg%
"#
C 7
Γ
$
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We show the SUSY contribution to the CP violating phase φs versus sL(R)
23 in Figure 6,

where we define ∆ sin 2βs ≡ sin φs − sin 2βs, which vanishes in the SM. It is found that the
deviation of sin φs from sin 2βs is at most 8%. As seen in Figure 7, the SUSY contribution
for ∆MBs is very small, O(0.4)%.

Let us discuss the b → s transitions. Under the constraints of the experimental data
ϵK , φd and φs, ∆MB0 and ∆MBs , we can predict the magnitude of the Wilson coefficients
C g̃

i and C̃ g̃
i , which give us the deviation from the SM predicted values. We show the ratio

|(C g̃
8G + C̃ g̃

8G)/C8G| versus sL(R)
23 in Figure 8. Thus C g̃

8G is at most 1% because of the small
left-right mixing θ = 0.35◦ as seen in Table 1. We also show the predicted |(C̃ g̃

7γ +C g̃
7γ)/C7γ|

in Figure 9. This magnitude is much smaller than the case of C g̃
8G, about 0.15%. Thus C g̃

7γ

do not affect the branching ratio of the b → sγ decay in Eq.(39).
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SUSY contribution to B0 system @ 10 TeV	

SJ/ KS ΔMB
0	
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Let us discuss the numerical results of SφKS
and Sη′K0. Since C̃ g̃

8G is small, the deviation

from the SM prediction is also small. We show the ratio of SφKS
to Sη′K0 versus sL(R)

23 in
Figure 10, where the SM predicts just one. The deviation from the SM is tiny, at most 0.2%.
Thus, there is no chance to detect the SUSY contribution in these decay modes.

We discuss the magnitude of the SUSY contribution to the indirect CP violation adsl and
assl. We show the predicted magnitudes in Figure 11. For the B0 decay, the predicted region is
adsl ≃ −0.001 ∼ 0, on the other hand, for the Bs decay, assl is predicted to be assl ≃ 0 ∼ 5×10−5,
where the SM gives adSMsl = −(4.1 ± 0.6)× 10−4 and asSMsl = (1.9 ± 0.3) × 10−5 as shown in
Eq.(22).

At the last step, we discuss the cEDM of the strange quark, which depends on sL(R)
23 .

Under the left-right symmetric assumption sL23 = sR23, we show the predicted cEDM of the
strange quark versus sL23(R) in Figure 12. The predicted cEDM could be larger than the
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Semi-leptonic CP asymmetry @ 10 TeV	
Bs	

B0	

The recent experimental data of these CP asymmetries are given as [12, 45]

assl = (−0.24± 0.54± 0.33)× 10−2, adsl = (−0.3± 2.1)× 10−3. (23)

The time dependent CP asymmetries in non-leptonic decays are also interesting to search
for the SUSY effect. The ∆B = 1 transition amplitude is estimated by the effective Hamil-
tonian given as follows:

Heff =
4GF√

2

[
∑

q′=u,c

Vq′bV
∗
q′q

∑

i=1,2

CiO
(q′)
i − VtbV

∗
tq

∑

i=3−6,7γ,8G

(
CiOi + C̃iÕi

)]

, (24)

where q = s, d. The local operators are given as

O(q′)
1 = (q̄αγµPLq

′
β)(q̄

′
βγ

µPLbα), O(q′)
2 = (q̄αγµPLq

′
α)(q̄

′
βγ

µPLbβ),

O3 = (q̄αγµPLbα)
∑

Q

(Q̄βγ
µPLQβ), O4 = (q̄αγµPLbβ)

∑

Q

(Q̄βγ
µPLQα),

O5 = (q̄αγµPLbα)
∑

Q

(Q̄βγ
µPRQβ), O6 = (q̄αγµPLbβ)

∑

Q

(Q̄βγ
µPRQα),

O7γ =
e

16π2
mbq̄ασ

µνPRbαFµν , O8G =
gs

16π2
mbq̄ασ

µνPRT
a
αβbβG

a
µν , (25)

where α, β are color indices, and Q is taken to be u, d, s, c quarks. Here, the Ci is the Wilson
coefficient and includes SM contribution and gluino-squark one, such as Ci = CSM

i + C g̃
i .

The CSM
i is given in Ref. [51]. The terms C̃i and Õi are obtained by replacing L(R) with

R(L). The magnetic penguin contribution C7γ and C8g can be enhanced due to the left-right
mixing. For the b → s transition, the gluino contributions to these the Wilson coefficients,
C7γ and C8G, are given as follows:

C g̃
7γ(mg̃) =

8

3

√
2αsπ

2GFVtbV ∗
ts

×
6∑

I=1

[(
Γ(d)
GL

)∗
2I

m2
d̃I

{(
Γ(d)
GL

)
3I

(
−
1

3
F2(x

I
g̃)

)
+

mg̃

mb

(
Γ(d)
GR

)
3I

(
−
1

3
F4(x

I
g̃)

)}
, (26)

C g̃
8G(mg̃) =

8

3

√
2αsπ

2GFVtbV ∗
ts

[
6∑

I=1

(
Γ(d)
GL

)∗
2I

m2
d̃I

{(
Γ(d)
GL

)
3I

(
−
9

8
F1(x

I
g̃)−

1

8
F2(x

I
g̃)

)

+
mg̃

mb

(
Γ(d)
GR

)
3I

(
−
9

8
F3(x

I
g̃)−

1

8
F4(x

I
g̃)

)}
, (27)

where Fi(xI
g̃) are the loop functions given in Appendix B with xI

g̃ = m2
g̃/m

2
d̃I
(I = 1− 6). We

estimate C g̃
7γ and C g̃

8G at the mb scale including the effect of the leading order of QCD as
follows [51]:

C g̃
7γ(mb) = ζC g̃

7γ(mg̃) +
8

3
(η − ζ)C g̃

8G(mg̃),

C g̃
8G(mb) = ηC g̃

8G(mg̃),
(28)

7



Bs	B0	



D mesons	



4   CP violation of K meson	

SUSY contributions to ΔMK and εK	



•  Clean	  theoreOcally	  :	  theoreOcal	  uncertainty	  	  	  〜2％	  

KL → π0νν and K+ → π+νν 

•  Rare	  decay	  	  :	  BRSM	  〜10-‐11	  

[Buras et all, 2006]

⇒	  	  	  SensiBve	  to	  New	  Physics	  

←KOTO experiment	
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Abstract

In view of the recent start of the NA62 experiment at CERN that is expected to
measure the K

+ ! ⇡

+

⌫⌫̄ branching ratio with a precision of 10%, we summarise the
present status of this promising decay within the Standard Model (SM). We do like-
wise for the closely related KL ! ⇡

0

⌫⌫̄, which will be measured by the KOTO exper-
iment around 2020. As the perturbative QCD and electroweak corrections in both
decays are under full control, the dominant uncertainties within the SM presently
originate from the CKM parameters |Vcb|, |Vub| and �. We show this dependence
with the help of analytic expressions as well as accurate interpolating formulae. Un-
fortunately a clarification of the discrepancies between inclusive and exclusive deter-
minations of |Vcb| and |Vub| from tree-level decays will likely require results from the
Belle II experiment available at the end of this decade. Thus we investigate whether
higher precision on both branching ratios is achievable by determining |Vcb|, |Vub|
and � by means of other observables that are already precisely measured. In this
context "K and �Ms,d, together with the expected progress in QCD lattice calcu-
lations will play a prominent role. We find B(K+ ! ⇡

+

⌫⌫̄) = (9.11 ± 0.72) ⇥ 10�11

and B(KL ! ⇡

0

⌫⌫̄) = (3.00 ± 0.30) ⇥ 10�11, which is more precise than using aver-
ages of the present tree-level values of |Vcb|, |Vub| and �. Furthermore, we point out
the correlation between B(K+ ! ⇡

+

⌫⌫̄), B(Bs ! µ

+

µ

�) and � within the SM, that
is only very weakly dependent on other CKM parameters. Finally, we also update
the ratio "

0

/" in the SM and present its correlation with KL ! ⇡

0

⌫⌫̄.
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SM	



CP  - CP  +

KL→ π0νν 

K+→ π+νν 

K → πνν in SM 

Direct CPV



CP  - CP  +

KL→ π0νν 

K+→ π+νν 

K → πνν in SM 
Future (20XX)

ρ

η	  

KL→ π0νν 
K+→ π+νν 

Direct	  CPV



•  SUGRA	  model	  with	  MFV	  

SUSY contribution to K → πνν 

[T.Goto, Y,Okada and Y.Shimizu(1998)]	

It	  is	  known	  there	  are	  no	  large	  enhancement	  in	  K	  →	  πνν	  decay	  in	  the	  Minimal	  flavor	  
violaOon(MFV)	  scheme	  

@ Squark mass < 600 GeV,    Gaugino mass < 600 GeV 

•  with	  non-‐MFV	   [A.J.Buras,et al (2005)]	

@ Squark mass = 600 GeV,  Gluino mass = 1 TeV 

LR with s13*s23 can enhance it. 
LL with s13*s23 is constrained to be small by Exp. Data. 

Chargino Penguin dominance	



Numerical results @ Q0=10 TeV  
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⭕️ LR mixing is suppressed due to heavy masses of SUSY.	
⭕️ LL Chargino contribution is dominant. 
⭕️ LL is not constrained by Exp. Data. 

s13=s23=0.1	

εK & ΔMd,s & sin2β & b->sγ	

GN	



 LL contribution of Chargino Penguin @1TeV 

With epsilonK & ΔMd,s & sin2β & b->sγ cut	

s13=s23<0.03	



εK’	
  Hadronic Matrix elements: 
          Buras, Gambino, Gorbahn, Jager, Silvestrini, Nucl.Phys. B 592 (2001) 55	

s13=s23=0.1	



Numerical analysis results @ Q0=10 TeV 

su ≡ su
13 = su

23	

su	su	



Numerical analysis results @ Q0=50 TeV 
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Neutron EDM	



   Hg EDM	



 　5 Summary

● εK and εK’ have sensitivity of squark flavor mixing on the 	
     present experimental data even if  SUSY scale is 100 TeV. 	
	
●	
	
	
	
	
● EDM also gives a severe constraint on High-scale SUSY.	

We expect that LHCb, Bell-II and KOTO provide  
more precise data to search for the SUSY contribution.	

@sd=su=0.3	  	  
〜	  2	  ×	  SM	  
〜	  2	  ×	  SM	  

@sd=su=0.1	  	  
〜	  8	  ×	  SM	  

〜	  3	  ×	  SM	  

●  SUSY contribution to FCNC of B mesons is at most 8%. 	



Thank you !	


