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‘BDEE) & D52 ZE—full reconstruction _ZOOOE-
1.5 2 25 3 E;-:-;S[Ge\,;
FHEEF (KEK) A SRHERHNEAS
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2 NP RH currents

b— s y decays

DCPV
suppressed by |V .,V Vi, Vis™|,
as(m,) (strong phase), (m/m,,)* (GIM); :
SM: Acp(B—X,y) = (0.4410924; 1,)% above SM, but large

‘T. Hurth et al., Nucl.Phys. B704, 56 (2005) range of NP tested

semi-inclusive analysis (no b —d v):
K+(1-4)rt; KKK(t), KsKK(7);
Acp(B—Xv:My <2.1 GeV) = (0.2+5.0+3.0)%

syst.: detector charge asymmetry —Dn sample
possible bkg. asymmetry — measured asymm.

inclusive B —X .47
Ap,(B—> X, 7)=0(m?/m;)~10"

Age (B X, 1)
s £ 5 B 8 B S

cancelation between B —X_y ,B —X,y

0.06 : ; i
00 0.2 0.4 06 0.8 1.0 12 14

NP ampl. B, mix  aza

. Bicoob LiubjanaUnv. Belle PAC, KEK, Mar 2009
FHEEFE (KEK) BDHE REEEHERET/NE RS
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BELLE

« SM electroweak is purely left-handed.
v'photon from b—sy is almost left-handed.

Right-handed current is a signature of New
Physics.
Interference of left- and right-handed

amplitudes may lead to large mixing induced b erl;’duin
CP violation in radiative B decay. —SY peng
SM expectation
b —> Sy, S~ -2(mgm,)xsin2¢, Possible deviation from SM
e O(1): Warped extra dim.
S M, S NP with different ) ‘ O(1): L-R symmetric model

— T chiral structure makes 0(0.1): SUSY SU(5)

b T’S}/R a large difference

b

* b—dy might be more sensitive. (S~0 in SM)

BHEET (KEK) B E FRIERFNERES
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KEKB

/> B — K*t¢~

BELLE

Asymmetries
F, : K* longitudinal polarization fraction A‘Q\ “ 4‘5\
Ag : Forward Backward Asymmetry

. . angle btw K and opposite

dl :EFL cos’ @ . +§(l—FL)sin2 o . of B in K* rest frame.
dcos@ . 2 SR | K
dl’ 3

. 3
Jo0s0. =5 sin® @, + 2 (1-F)(1+cos” 6,.) + Apg cos O,
A, : Isospin Asymmetry

(7,./7,0)x BB’ — K™°ll)- B(B* — K""II)

(7,0 /T40)x B(B® — K°Il)+ B(B* — K*II)

4,

BaBar observed large discrepancy from null asymmetry
at low g region.

BHET (KEK) ; MEHERHNEAS
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> B — K*¢*¢ 0).::

uuuuuuu

A (Forward-backward asymmetry)

1+ 1+ 1_
3 : 7. Z <
B B ’ 1- 14
|- I+ b o s b Vi Z S

®Good electroweak probe for b—s. v
®Sensitive to C7, Cg, C1o Wilson s
coefficients. (c.f. wrong sign C, _( AN
is allowed by b—sy) | aivan
®q, (the point with A5=0) is /74| I || |
sensitive to New Physics. P %/// A
SM: q,2 = (4.2£0.6) GeV? - |
q, = C./Re(C,) —
A for b—stt

other variable: BF ratio btw Kuu and Kee (>1 might be NP)

FEHET (KEK) . BEHERHNEALR
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B — K*¢*¢"

lIllIlIIlIllllllll-l

Error(%)
= W
i =1=

02sF —+ =
05F |5 ab™1 | 4 S
-0.75 3 = 3
ol IR RN R RN RRERE FERTE PR ERE RSl R EREE RE AT
0 2.5 5 75 10 125 15 175 20
q GeVic
Co, C10 g% independent terms can be 1 10 100

determined with accuracies of 11% and 14% Integrated Luminosity (ab™)

(4% and 4%), respectively, at 5 ab~1(50 ab™").
Aq, ~ 1% (5%)

Note: Xs#l is better to avoid form factor uncertainty
(experimentally challenging).

FHHET (KEK) ; B ERHNERS
2009411878 BOWE 36



7>
/O
BELLE

OPE and Wilson Coefficient

KEKB
T > uest for CPV
< kekb. >

b.jp

* Effective Hamiltonian is expressed in term

of Operator Product Expansion.

* Wilson coefficient is a strength of
corresponding short distance operator.

4G

Heff = —

O, ,: current current operator

O;¢: QCD penguin operator

O,: electro- magnetic operator

Og4: chromo-magnetic operator

O, : semileptonic vector operator

0,,: semileptonic axial vector operator
C, : Wilson coefficient

* Precise measurement of Wilson
coefficients is one of the goals for B physics. ;g

* For b—>syand b—2ll case, only O, O,
and O,,appear in the Hamiltonian.

10
Vs Vis Y Ci(p)O;(p)
V2 i=1

(BayuLeg) (€7 Lba),

pINEE

(BayuLea)(€gyHLbg),

(GayuLba) Y. (ag7"Lap),
q=u.d,s,c,b

(BayuLeg) ).  (@37"Lga),
q=u,d,s,c,b

(BavuLba) Y.  (@s7"Rag),
q=u,d,s,c,b

(BavuLeg) Y. (@s7"Rqa),
q=u,d,s,c,b

€

Fgao'uy(msld + mbR)baF#V,

169"2300"11/(msL + mbR)TgﬂbﬁGa#U,

6'2 —

Ega’)’uLba['}’F[,

€ e Lhalyyst

Esa’y atYuYst,

AHEEE (KEK)
20094F11A7H
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4 uest for CPV

o B —1v

In the SM, W annihilation:

m, tan § + m, cot S

G2mp 5 5 _ \ m_tan 3V
B(B— 1v) = d ms(1 — T) fB|Vub| T8 b \| ;
mB \ |
B v
Contribution from charged Higgs H*/W+
u T+
1000
. 3 CKM fit w/o BR(B — 1 V)
800| - Belle, 2008 4 % = Measurements (WA)
‘§6OO 10 T L BN LR R N L IR
ol . +0.179 -4
> 08 |- Brm it = [O 786 0083] _10
+.§ 400 4 06 -
; T Br,,, =[1.73+0.35]%10*
200f— / - :_ r'exp - [ ) _ B .- ]>§
Tevatron Run I B 0.2 _ ) _:
i PR ] : 2.40 difference ;
0 20 40 60 80 100 0_0|||||||| Lo o b by b g by by
tan B 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0 2.2 2.4
BR(B — ) x 10°
BEET (KEK) B D= HRHERHNEAR
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Physics |
¢, =120°

Letter of Intent for KEK Super B Factory (KEK-Report 2004-4)

EHET (KEK) B ERHNERS
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<o Comparison with LHCb )KEKE,

kekb.jp

Observable Belle 2006 SuperKEKB TLHCb
(~0.5 ab™1) (5 ab™1) (50 ab~') (21 (1071
Hadronic b — s transitions
AS; ko 0.22 0.073 0.029 0.14
AS, ko 0.11 0.038 0.020
ASgo ko ko 0.33 0.105 0.037 - -
AAgogo 0.15 0.072 0.042 - .
Apor 0.17 0.05 0.014
Radiative/electroweak b — s transitions
SK o0 0.32 0.10 0.03 - -
Ry 0.07 0.02 0.043
B(B — X.v) 13% 7% 6% - -
Acp(B — X7) 0.058 0.01 0.005 - -
Cy from Apg(B — K*1(™) - 11% 4%
Cho from Apg(B — K*(T¢7) - 13% 4%
C-/Cqy from Apg(B — K*(t¢™) - 5% 7%
B(B+ — K7wr) iT<3 Bsm ? 30% - -
B(B? — K*%up) T < 40 Bsum ? 35% - -
Radiative/electroweak b — d transitions
Spry - 0.3 0.1
B(B — Xav) - 24% - -
FBEEF (KEK) D AE BEHERMIMERS
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Comparison with LHCb ) e

uest for CPV

kekb.jp

Observable Belle 2006 SuperKEKB TLHCb
(~0.5 ab™1) (5 ab™1) (50 ab~ 1) (2/m7Y) (107
Leptonic/semileptonic B decays
B(B+ — 71V 3.50 10% 3% - -
B(BT — utv) it < 2.4Bgy 4.3 ab™! for 50 discovery - -
B(B* — D1v) - 7.9% 2.5% - -
B(B" — Dtv) - 28.5% 9.0% - -
LFV in 7 decays
B(1T — py) [1077] < 45 < 30 <8 - -
B(T — pn) [1077] < 65 < 20 < 4 - -
B(1 — ppp) [1079] < 209 < 10 <1 - -
Unitarity triangle parameters
sin 2¢n 0.026 0.016 0.012 ~0.02 ~0.01
g'u) (mm) 11° 10° 3° - -
oo (pm) 68° < ¢y < 05° 3° 1° 10° 4.5°
ds (pp) 62° < ¢ < 107° 3° 1° - -
®- (combined) 2° 1° 10° 4.5°
o3 (D™ K™*)) (Dalitz) 20° 7° 2.5° 8¢
o3 (DK™)) (ADS+GLW) - 16° 5° 5-15°
o3 (D™ ) - 18° 6°
@3 (combined) 6° 2° 4.2° 2.4°
|Vus| (inclusive) 6% 5% 3% - -
|Vus| (exclusive) 15% 12% (LQCD) 5% (LQCD) - -
fiip 20.0% 3.4%
H?7‘_] 15.7% 1.7%

BEETF (KEK)
2009411878

BOHE
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Comparison with LHCb ,

KEKB

uest for CPV
kekb.jp —

Observable Belle Belle/SuperKEKB LHCb?
(2 1 (10 1)
B physics (25 1) ( 5ab~!
B(Bs — 77) < 87 %1076 0.25 x 106 ; i
ATCP T (Br(Bs — DS DY) 3% 1% (model dependency) - -
Al's/T's (Bs — fcop t-dependent) - 1.2% - -
os (with Bs — J/0o etc.) ; ; ; 0.02 0.01
B(Bs — ptu™) - 6 fb~! for 50 discovery
s (B — KK) ] 7-10°
s (B — D.K) ] 130
T decays (3~ (500 b1
B(T(1S) — invisible) <25x107% <2x107*
(~0.5 ab™1)* (5ab™t) (50 ab™1)

Charm physics
D mixing parameters

T 0.25% 0.10% 0.07% 0.25%1T
Y 0.18% 0.08% 0.05% 0.05%°1
Ok 11° 6° 4°
q/p| 0.16 0.07 0.05
) 0.13 rad 0.07 rad 0.04 rad
Ap 2.4% 1% 0.3%

New particles

Electroweak parameters (~10 ab™1)

sin? Ow — 3x 1074
BEEE (KEK) S BEHERHMERS
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SuperKEKB Physics Reach (1)«
b—osy b -sll B -»>tv b—sqq|B B —Kn
—-Drv
Br(b —s y) | Acp(Xey) | Scp dA5(K*Il)/dq? | Br AS(9K,) | Br A(KOr0)
(Ksmy)
current | 12.6% 0.058 0.32 0.24 25% 0.27 0.14
(605fb™") (140fo'") | (480fb1) | (605fb 1) (605fb ") | (605fb) (605 fb1)
5abt |7.7% 0.011 0.09 0.11 10% 0.10 8%
50 ab' | 6.8% 0.005 0.03 0.07 3% 0.05 2.5% 10.03
EEET (KEK) B E REHERH N EAR
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SuperKEKB Physics Reach (1)«
b—osy b -sll B -»>tv b—sqq|B B —Kn
—-Drv
Br(b —s y) | Acp(Xey) | Scp dA5(K*Il)/dq? | Br AS(9K,) | Br A(KOr0)
(Ksmy)
current | 12.6% 0.058 0.32 0.24 25% 0.27 0.14
(605fb™") (140fo'") | (480fb1) | (605fb 1) (605fb ") | (605fb) (605 fb1)
5abt |7.7% 0.011 0.09 0.11 10% 0.10 8%
50 ab' | 6.8% 0.005 0.03 0.07 3% 0.05 2.5% 10.03
EEET (KEK) B E REHERH N EAR
2009411 A7H 44



B Belled X B4R @)

IXYFyoNFOVDER b-dyEBDHER DO-DEEADHR
LV M) - M) —~2O— w 0-17¢ S -
300~ (Belle experiment) i N‘\" B— (Pc(!))'." _“-: G'JTO' Dﬂ_."* K nr Da_“t‘ n
I e 215 T{}'HE decay time ratio
o . S10f T o4t
X(3872) | 3 . S J— - +
: © [Z(4430) £ 5 Ll S 03T
100 ¢ 3 0 w < | I B {}j_"‘-
I ijg i g2 522M52?G5V$6)528 53 0.11t
I § o v (GeV/c® " " b Belle preliminary
0 0.110' nmr’{lgo‘ ‘io.so‘ — 10- ﬂfﬂ-
T 000 o
| Jep — 1.31+0.32+0.25 %
3B

Integrated Lumiljosity(log)
B-K** ¢ BRIEEDHF R 1000 \ \ /_,-/ B-otvARIEDHFER
800 \ ]

600

v T | T | T | T

) K I'T

20

—
"\Y‘
Events /0.1 GeV

15

*@@

400 2ok :
1 0 / J)E': \
= N DD | 10f C expectation
- 200 \ / C D Lo (background)
E \-i /,/_/ BELLE T ke Lo
%2 5.25 5.3 0 — | Ecxira (GeV)
’ | ) 1998/1/1 2000/1/1 2002/1/1 2004/1/1 2006/1/1 2008/1/1 2010/1/1 +5.3
M, . (GeVi/c?) 17.2 *5-3 events

EHET (KEK) BEHERH NSRS
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<5 TeV4EIE O FE Qe

& 14 Bl =8

- BEFE P RE AT AR D R — )L (100GeV)E TS5 9 R —)L(1019GeV)

« T FEXIFRE(SUSY). REIRT. EEEYY X(Little Higgs etc.) ...
« (KT MI(X SUSY : LEEDRIEN—RIZHRIR
« SUSY O FZ%,, WAWALIEEAH D,
VEBRIAEIZENTIRIILE—TIIHNA TS, ZON DO#EIC
PRRIGER LD D,

BHET (KEK) ; BEHERHNEAS
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< TeV4EIE D H M E Qs

[ mEymEz )

. = \ W _
s s> LXe photon
/ — 1\.. detector
.‘"'l ‘ I"'., Drift chamber
Timing counter
Ly
J UL
—ey §
\ M AR

[ BO7UK)— ]

«SUSYZZETIE., IMRIEINEBICH o HONHCPZER LA HDMIZ, %<
DFLWMIENEATND,

«SUSY (F1= (Xt DFMIE) HTeVHEEIZHLID THMNIL. BOFRIELE
IZEFTLWMIAEDEZEN NS,

BI7OM)—IlX 1t L REITER
o LRI — N — DB (LFV)D

RHTED,

BAHEEF (KEK) BEAERSNEER
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T EE 0D 35 Al

aaaaaa

Belle Il TIX#FHMENEAEIL2E—FZHE

= BExXMHEROLEDEENL ELELLD ., EHDAEINOIEE
& HISUSY A >
mSU MSSM+vg SU(5)+vg U(2)
GRA  degenerate non- degenerate non- FS
degenerate degenerate
v
v v v
v v v
v v v
v v v
v v v ?
v v v v ?
v v ?

—~ Acp(sy)
Ef'lz S(K*y)

Q S(py)

£ S(9Ks)
D | S(B—JAp o)
o %g Ty
mo| T

vV IREBRENSDT N [based on T.Goto et.al. PRD77, 095010(2008)]

AHEEE (KEK)
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2000 S 2000 =
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BELLE

LHCTSUSYM R DM 1=3mE.  wsucra —————
BellelI TOFlavorfIENEEZR MSSM with RN | NNNNNY
J(2) mode I—I

MSSM + right-handed neutrino s HR MG kP
SU(5) + right-handed neutrino
,\( ) * 19 [ Imssm XY mssm+rN R sU(5)+RN

U(2) Flavor Symmetry

i

Model \ ."(71\ (s7) Scpl K* Y) ."(‘pl:d'; ) S(f[":‘;"“ ) .A.S'(jp: Cll\‘g ) Sepl !;, — J,v'IL'O:’ Alllh‘_ ,v"A)?!B_., VS. Q3 H—EY T— Uy T— €)

mSUGRA | /
MSSA+RN

Degenerate v, NH v
Degenerate vg, [H Vv
|

Degenerate vg, D
Non-degen.

vg (1),

Jegenerate vp, NH
Degenerate v, ITH
Degenerate vy, D

Non-degen. vg (1), N

< ® <_ e
< e < e
< e < e
< < < < <
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* Flavor precision measurements sensitive to New
Physics (NP)

— Measure interference effect in known processes

— Measure decays: rare or forbidden in Standard Model -

* NP effects governed by

— New Physics Scale NP( A)
— Effective coupling C

* Different Intensities (from interactions)
* Different Patterns (for instance from simmetries) C

With 7-10x10° pair bb. cc. T (75-100 ab!) it is possible

A: “pictorially”:

NP(A) found at LHC NP(A) not found at LHC

Some phenomena as LFV in t decay show clear signals of NP
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Comparison with LHCb @)

e*e” is advantageous in... LHCDb is advantageous in...
CPV in B—¢Kg, n'Ks, ... CPV in B—»JhpKg
CPV in B—>Kgn% Most of B decays not
B—Kvv, tv, DOy Including v or y
Inclusive b—suu, see Time dependent
measurements of Bg
t—uy and other LFV 5
— —uu

DODO mixing (59

B and bottomed baryons

These are complementary to each other !!

BHET (KEK) ; BEHERHNEAS
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I .
2 Flavor Physics @)

« Grand questions in flavor physics
v Why three generations ?
v Why masses and mixing parameters with strange patterns ?
v Why did antimatter disappear in the early universe ?
Vo
« The Standard Model (SM) does not give answers
v Profound principles (of Gauge, Relativity, Quantum)
v However, “Flavor Principle” is missing

» These exciting questions will remain unanswered even if SUSY is
found at LHC.

Long-term step-by-step experimental approach in flavor
physics needed to address these grand questions.

EHET (KEK) ; BEHERH NSRS
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Quark Flavor Physics

\ New Physics (NP)
Vub to save EWSB,

to supply DM,

° to save GUT,
SUSY, ED, LHT, ...
E\p Dot far from M,

. m BN
g 0O O
g <> [

Vib

Cabibbo-Kobayashi-Maskawa matrix




Flavour Physics @)

-« New CP-violating phases ?

v tCPV in b—s transition.

e New right-handed currents ?
v photon helicity in b—sy

o Effects from new Higgs fields ?
v B—tv, Dtv

e New flavor violation ?
v LFV (T—uy)

e New flavor symmetry to explain the CKM hierarchy ?
v Precise unitarity triangle measurement

e Direct detection of NP in flavor physics.
e Measure properties of NP, if NP is found in LHC.
e Constrain NP at higher energy scale (if NP not found).

FHHET (KEK) B ERHNERS
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T. Goto, Y.Okada, Y.Shimizu,T.Shindou, M.Tanaka,
hep-ph/0306093, also in SuperKEKB Lol

Representative SUSY scenarios

[=]
[=]
o

mSUGRA

8

Mass (GeV/c?),
g
o

a la SUGRA ] S—
1200
SUSY Models squark  slepton
lm;R Ju V"i; ":3 B 800
‘ + mSUGRA S 00 |
— Lsoft is flavor blind 400 -
1 — KM mixings === mixingin ¢, M E
Higgs slepton
« SUSY SU(S) w/ v, N ’~/ 2000
— Large mixing in v = mixingin d, / 51800
- KMgmixingsg —_— mixing in (jf " New CP phase %1600 a
Mass of Vp ) 51400
2 Degenerate small 2-3 mixing ind 2 1200
3 Non-degenerate large 2-3 mixing in ¢, \ i

tanp=30 .
Mglulno = B600GeV/ic™

—Similar SUSY

mass spectra

(hard
—distinguish)

to

« U(2) flavor symmetry
4 - 1,2¢gen. (ud.cs.e,n)
| - 39 gen. (t,b,7)

U(2) doblet

U(2) singlet =» O(A?) 2-3 mixing in g,

\

gaugino

squark

1000 —
s00 |
600 —
400 -

200

F SUSY SU(5

[ (non-degenerate)

tanp=30
)®VR M, = 600GeVic?

llllll

Higgs sle

pton gaugino squark

AHEEE (KEK)
20094F11A7H

B

FREAERFPDERR

70



KEKB

uest for CPV

= TeV4EHE D 8 5t Fitt

kekb.jp o
LHC R T
— 407" ]
: : O _oF ® Casmic u 3
Ldt=1,10, 100, 300 I'b B\o 1032 3
1400 e ——— A =0, lanfi= 35, n> 0 ) 10 é
B e —— & o 1 u—ey
“~ e miss _&F opped 7 3
) N\ Er (300 fb) £ 10 e P ;
S 100 ) N W = 10 °f ]
1200 \\:r ~(100fo) T \ x5 R
——  — m _8f ° u beams 3
- - — \\:\‘ . £2500) 10 E 3
=, - —9F ° E
\ 10 . 3
-10 3
1000 N 10 e .
b N TTT—— —11 E
/ ’ F b 7 1 10 3
— g Xy % —-12 E|
:.’ H e v—— o N 10 E E
:;: / T ~ e . 10_13 xp..MEG sénsitivity I:
= 800 - T EMaomy BS54 P00 FUUUR PR DUUUE FUUUE OO PO
_= N e 1940 1950 1960 1970 1980 1990 2000 2010
= b
Year
SO, ~ . #1500 \"\ N o
0 | S W, dark matter
N -37
£ " an\\ | l’b“:) — 10 DAMA (5730g.0.1.) [Savage et al.]
‘]‘ ( \ E 1 0—38 — XENON10 (2007)
o — ;\* .2. — CDMS (2008)
—— = 10%°E N eeeeeeee XENON100, 5-30 keV (2009)
400 \ & 1000) \ k=] ol 0 N o XENON100 Upgrade, 5-30 keV (2012)
e ——— //" 8 10 “isieie s XENON1T, 2-30 keV (2015)
\ [(77] _ [Ruiz et al.]
/ @ 104
e 10
<;=> 10
200 - S
- ro 2 44
No EWSB g 10 .
z = 45 .
2 % 10
s = g9 N .
0 . = 47 T
v . - ; » 10
0 500 1000 1500 2000 108 Lyl . PP :)2 s PR 63
10 1 1
m, (GeV) WIMP Mass [GeV/c?]

BAHEEF (KEK) BEAERSNEER
20094F11A7H BOWE 71



D

KEKB

A uest for CPV

22 Measurement of ¢,
tCPV of B — muw, p, pp

B{E_éwlé d n+* BO{E-«% 3
d—>—\ - d—>-\
Acp=S sm(AmAt) + A cos (AmAt)

1. f\

J L

Q.:I :
Q.CIC (o

-

S # sin2(, due to large penguin contribution.
mm) isospin analysis

M. Gronau and D. London, PRL 65, 3381 (1990)
Amplitude for B — OTT
A (A7) |B" B Y=>n'n

=00

1" A"(A4") |B"(B")— n'%’

time-dependent
Dalitz analysis

AA"y | BB Y= ot x'(r ")

—~

A =4

S =+1-A sin(20,+20)
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Measurement of ¢, ))Keee,

Kkekb.jp
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Garbage

[ KELBotvD 2R LE ]
% [ CKM fit wio BR(B — tv)

~— Measurements (WA)

o CKM2008 _
(1.73:0.35)x10* |

0.6 0.8 1.0 1.2 14 1.6 1.8 20 2.2 2.4
BR(B — ) x 10"
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P 4

How it works

F: Waist line is orthogonal to the axis of other beam

n both beams collide in the minimum B, region,
with a net luminosity gain

ON: Waist moves parallel to the axis of other beam:
article density in the overlap between bunches

Plots by E. Paoloni

>80ab-1 in 7th year

Integrated Luminosity(1/ab)

f N (0
Peak Luminosity (10235)
30.00 140.00
2500 120.00
/ 100.00
20.00
/_/_/ 80.00
15.00
/ 60.00
10.00 40.00
5.00 gt 20.00
0.00 4¢ 0.00
o @ > & o A > O
& ¢ @ ¢ ¢ & ¢ & @
- AN

After 7t year integrated Luminosity can grow at rate of ~40 ab-'/year

CERN May 30.2008

Marcello A. Giorgi
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BELLE

RERBTIE, EEMHEEERIEIESZICER
vb—s(d)y BEMNSDLFIZIFFELES

c BBZEDHLUMNIFMEDIES
vEESEEEZTDTFIHIZEKY. time-dependent CPV A2 5

B — K*O(KsnO)y B — ply ZAEHR

(7))
31 ’ =R S(K%y) < 0.02
S(p%)~0

Possible deviation from SM
0.1 | 0.1 O(1): Warped extra dim.

NP O(1): L-R symmetric model
0O(0.1): SUSY SU(5)

SM

01 1 10 01 1 10
Luminosity [ab™"] Luminosity [ab™]

AS(K*0y) = 0.039 @ 50 ab~'  AS(p%) = 0.068 @ 50 ab™"
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Target of SuperKEKB J))Kese

LHC will hopefully find a signature of New Physics in TeV scale, but
we still have the questions like:

* What kind of New Physics ? (SUSY, extra-dimension, Little Higgs...)
*What is the scenario of the SUSY breaking ?

*Why the anti-matter disappeared in the early Universe?
*Why three generations ? Mass, mixing patterns?

Flavor Physics (Luminosity Frontier) is complementary to Energy
Frontier.

If energy scale of New Physics is >> TeV scale, Luminosity Frontier
experiments can still search for NP.

* Many stringent constraints to NP is now in FCNC process;
further study may reach to NP.

BHET (KEK) ; BEHERHNEAS
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Pattern of deviations from the Standard Model
Y.Okada

Observ-

ables Unitarity b—sYy b—sy .
SUcsiY| triangle B—®Ks |indirectcPV|Directcpy | T THT
models

mSUGRA — — — — —

SU(5) SUSY

GUT + VR _ _ + _ _
(degenerate)

SU(5) SUSY

GUT + vg n
(non-degenerate)

U(2) Flavor
symmetry + +

++: large +: sizable —: small

HDA—D. LTV —OEAT, HRAGHAIEEZIZLY . New Physics
DIF)FFHANTES,
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B — JAp KO (b—c) B — ¢KO, n’KO (b—s)

b ERJ/w* o A
BO *WI?E: BO b= gg‘_gﬁ,n / b
d ———— S
d

Ke/KL -d 3 s |KslK

* Golden mode at present Belle *In the SM, “sin2¢¢"™" ~ sin2¢,
to measure sin2¢, *New Physics contribution to loop
* Theoretically very clean: now
already reference B 5
*Present world average b= B, "] n=
=0.67 £0.02 R0 a;i%%<§ _
* Precision ~0.012 @ 50 ab™? ] s | ke
_d d_
FEEF (KEK) o BRHERNNEAR
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