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.Possible Solutions to SUSY F<=NC :
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Figure 5: Box diagrams for AS = 1 transit~~s, with h, k, m = {L, R}.
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Figure 1: Feynman diagran18 for l:J£S = 2 tra9i~ions, with h, k, l, m = {L, R}.
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to the double mass insertion:

-2m

the SUSY contribution we showed above, andl ~e do not show the explicit form

here.
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FIG. 1: The allowed ranges in (a) the LL and (b~ ~he LR insertion cases for the parameters

(Re( t5f3) AB, Im( c5t3) AB) for different values of the ~ angle 'Y with different color codes: dark

(red) for 0° ~ 'Y .5: 9()°, light gray (gr~~n) for 9()° ~ 'Y <1180°, very dark (blue) for 180° ~ 'Y ~ 270°
~ gray (mAgenta) for 270° ~ 'Y ~ 36()°. The r~lleading to a too large branching ratio for
B. -+ X."Y is colored lightly and covered by paral1ellli~.

~
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(a.) LL mixing only (b) LR mixing only

FIG. 2: The possible ranges of the dilepton charge asr~metry in (a) the LL and (b) the LR cases
as functions of the KM angles 'Y. The black rectangle around 'Y ~ 550 is the 8M prediction. Those
parameters which lead to B(B -+ Xd'Y) > 1 x 10-5 ~e ldenoted by the the gray (magenta) region,
and those for B(B -+ Xd'Y) < 1 x 10-5 by the dark (blue) region. The 10- range for the world
average of A~lXP = (0.2 1: 1.4)% is shown to lie between It he short dashed lines.
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FIG. 3: .The ~ib1e ranges of (a) B(:Bti -+ Xli') 1~ ) ~-;d,r as funct~~ of the KM angle'Y in
the LL InsertIOn case. The black rect.mg1e around 'Y 0 18 the 8M predICtIOn. Those parameters

which lead to B(B -+ Xd,,) > 1 x 10-5 are represen by the gray (magenta) region, and those
for B(B -+ Xli') < 1 X 10-5 by the dark (blue) re' .
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FIG. 4: The possible ranges of (a) J:J(B.. -oj. Xd') i~ (b) A~-;d'Y as functions of the KM angle
, in the LR insertion case. The ~al:k rectangle 0 nd , ::= 550 is the 8M prediction. Those

parameters which lead to B(B -oj. X..,) > 1 X 10-5 e repres~nted by the gray (magenta) region,
and those for B(B -oj. Xd,) < 1 x 10--5 by the dark ( e) regIon.
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: Us,ually hidde~ lunder the SM contributions

-7 Small theoretical uncertainties

.Never can be a clear evidence for SUSy,
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structures in the CKM matrix elements.

)

...5

1

L
i=2,7,8



-(i -x

-B(B-tXsCa.-)SUSY.~ = B(B-tXsl+i-)SM

SUSY particle search limits

b~ ~ (. I
-t U ~ RJp' ~ -in SUSY breaki~gm iation scenrios we consider



b

~ H,AX _% Xi ,

J
, /-t--I

S

.

mb~#~tJ1Cs~
2





* Ho~ SUSY breaking is communic4~ed to Our World?

.MSSM itself cannot be the Ultimate Th~y of Nature, either

data on FCNC and CP violations

~MK, tK,

communicated to our world

.We need some nice mechanisms which can I solve the so-called

-f- Two of the most serious problems of ~USy models compared to te SM

.Many Scenarios

Kaluza-Klein Mode of Bulk Matters."





Fields in the hidden sector

.We need to know

msoft rv

Ao,mo,



18

100 300 400 5(k)200

~IG. 1: The contour pl~ts for a~U.SY in unit of 10-10 (in the short ~ curves) and the Br (B. -t Jl+ Jl-) (in the solid curves)
1ll (M1/2,tanfJ) plane 1ll the Inlnlnlal SUGRA model i>r mo = 300 GtVand Ao = O.
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FIG. 2: The correlations between (a) the muon a~USY aIid B(B. -* J+I"-), aIid (b) Br(B -t X.-y) and R,.,. in the mSUGRA
model with Ao = 0 and mo = 300 GeV. The regions a~USY < 10-101,'10 x 10-10 < a~USY < 26 x 10-10, 26 X 10-10 < a~USY <
42 x 10-10, 42 X 10-10 < a~USY < 58 x 10-10, and a~USY > 58 * ~Q-10 are represented by the stars (blrl) , the inverted
triangles (red), the triangles (green), the squares (blue) and the ~toe$ (yellow).
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FIG. 3: The contour plots for a~USY in 1!lnit of 10-10 (in the short ed curves) and the Br (Bs --+ fJ.+ fJ.-) (in the solid curves)
in the (M1,tanf3) plane in the GMSB model with Nmess = 1 and = 106 GeV. The light gray region is excluded by the
light stau mass bound, and the dark region is eJC:c U y the w on t e masses of Higgs and other SUSY particles.

~. ., , I ., , , I ., , , I ., ., I 1 ' , ..1 .,

"""'
,~
+~

t
crr'-'
ID

...
.., ........' M ..

.~.~ .\" .' , ....~(. .t. .,~"""." ..'. ,"., .'. -....' .......' ..., ,'..' ,-

10 ,..,...,.., I.". j.." I"" I I". .,
0 10 20 30 40 50 60 70

0,,( 10-10)

(b)(a)

FIG. 4: T~e correlations of the Br(B -+ Xs/) .with (a) R"", t 1 (0) a~USY in the GMSB scenario with Nmess = 1 and

."mess = 10 GeV. The legends are the same as Fig. 2.
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FIG. 5: The contour plots for a~USY in \!nit of 10-10 (in the dashed curves) and tA.e Br (B. -t ",+",-) (in the solid
curves) in the (M1,tanf3) plane for the GMSB model with Nmess 1 aDd Mmess = 1015 GeV. The gray region is excluded by
the NLSP mass bound.
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FIG. 6: The correlations of the Br(B -+ X.,) with (a) Rj'j', an~ l(h) Q,~UsY in the GMSB scenario with Nme.. = 1 and
Mmes. = 1015 GeV. The legends are the same as Fig. 2. I
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~"IG" 7: The contour plots for a~USY in unit of" 10-10 (in the sa dashed curves) and the Br (B. -? /1.+/1.-) (in the solid
curves) in the (M1,tanf3) plane for the GMSB model with Nmess i aad M- = 1015 ~ excluded by

~.El:§P mass boun~

~"IG. 8: The contour plots for a~USY in unit of 10-10 (in the short ~~ curves) and the Br (E. -+ .u+ .u-) (in the solid curves)
in the (mo,tanfJ) plane for the minimal AMSB scenarios with M&u~ =F 50 TeV and.u > O.
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FIG. 9: The correlations of the Br(B -+ X.,.,) with (a) R,.,., aad (h),:USY in the minimal AMSB scenario for M~ux = 50 TeV.
The legends are the same as Fig. 2. 1 ,
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FIG. 10: The contour plots for a~USY in unit of 10-10 (in the sh I Idashed curves) and the Br (B. -+ p.+p.-) (in the solid

curves) in the (mo, tan (3) plane for the minimal MSB scenarios .~ Maux = 50 Te V and p. < O.
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