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» Select a few channels that Bellell/SuperB
can probe new physics better than LHC.
 Adrian will highlight the strength of SuperB

* New ideas, comments and suggestions
are welcome.

 Slides are selected from the talk slides
given by Bostjan Golob at BPAC meeting.
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Charged Higgs Search
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MSSM searches Belle Il

mass insertion approximation,
example of flavor observables

m; =m; = 500GeV

low tanf3

two points in (AS;, S(Kgn%))
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Search for Right-Handed Neutral Currents
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MSSM searches Belle Il

Example points:

AS= [-0.3,-0.2]
AS= [0,0.1]

S(Kgnfy) ~-0.4
S(Kgn%) ~ 0.1

shown with expected accuracy @ 5 ab™’
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Search for New CP Phase
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Tree+penguin processes, BY —Knr

K*n, Kp: T+Pgw/Pacp 1arger than in Krn
similar as in Krxt: isospin sum rule

5 2 5
_A(K*—I_?T_) — A?g )(Ptc,P i apgw)p) 7 A«SL)(PU,C,P i TP)

5 1 5
V2AK*%) = A )(ptc,P ~ Pewey = gpgw) + A (P, p— Cy)

AK** 77) +/2A(K* 7°) =P, +T << P,
« B 5Knrn?: A(K**r ) & A(K*9=Y) should destructively interfere.
 Large Acp on B—>K**r-, p-K*and BO—K**r0, p? K*

* Check three Acp sum rules: K*r , pK and K=
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Search for LFV in t decays
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Other Topics and Summary

* B — K* vv, Charm mixing, Ag(ee—pup) ...
— Adrian’s talk

* Possible polarized beam and run at charm
threshold for SuperB.

NP search:
B—tv, right-handed neutral currents,
Acp(K™Mr)/A(pK) sum rule tests,
LFV in t decays
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Physics on Super B Factory, 1

Observable Belle 2006 SuperKEKB TLHCb
(~0.5 ab™1) (5 ab™1) (50 ab—1)y (2 fb~1) (1071
Hadronic b — s transitions
AS ko 0.22 0.073 0.029 0.14
A8, ko 0.11 0.038 0.020
ASK%K%Kg 0.33 0.105 0.037 - -
AATOK% 0.15 0.072 0.042 . .
Aspr+ 0.17 0.05 0.014
7 (K g) Dalitz 3.3° 1.5°
Radiative/electroweak b — s transitions
(S’Kar:(:’l,ﬁr;;,)g 0.32 0.10 0.03 - .
B(B — X.v) 13% ™% 6% - -
Acp(B — Xv) 0.058 0.01 0.005 - -
Cy from App(B — K*ti™) - 11% 4%
Cho from Apg(B — K*¢T07) - 13% 4%
C7/Cy from App(B — K*¢t(™) - 5% ™%
Ry 0.07 0.02 0.043
B(BT — Ktwy) T < 3 Bym 30% - -
B(B® — K*%up) T < 40 Bgm 35% - -
Radiative/electroweak b — d transitions
Sos - 0.3 0.15
B(B — Xgv) - 24% (syst.) - -
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Physics at Super B Factory, 2

Leptonic/semileptonic B decays

B(Bt — rtv) 3.50 10% 3% - -
B(BT — utv) M <24Bgy 4.3 ab™! for 5¢ discovery - -
B(BT — Drv) - 8% 3% - -
B(B® — Drv) - 30% 10% = =

LFV in 7 decays (U.L. at 90% C.L.)
B(r — py) [1079) 45 10 5 - -
B(r — un) [1079 65 5 2 - -
B(r — ppp) [1077] 21 3 1 - -

Unitarity triangle parameters
sin 2¢1 0.026 0.016 0.012 ~0.02 ~{.01
s () 11° 10° 3° i i
Pa (pm) B8° < ¢ < 95° 8¢ 125° 10° 4.5°
b2 (00) 62° < by < 107° 30 1.5° ; ;
@2 (combined) 2° <1° 10° i.5°
#3 (DK (Dalitz mod. ind.) 20° e % 8°
b3 (DK (ADS+GLW) - 16° 5° 5-15°
$3 (D)) 2 18° 6°
@3 (combined) 6° 1.8° 4.2° 2.4°
|Vis| (inclusive) 6% 5% 3%, B} 3
| V| (exclusive) 15%  12% (LQCD) 5% (LQCD) - -
ttip 20.0% 3.4%
g 15.7% 1.7%
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Physics on Super B Factory, 3

Obgervable Belle Belle/SuperKEKB LHCB!
(2 th=1) (10 th=1)
B, physics (@5:h") ( 5 ab~1)
B(By — ) < 8.7 x 1075 0.25 x 10 : :
ATSP /T, (Br(B, — Dg*)Dg*))) 3% 1% (model dependency) = =
AT, /T, (Bs — fop t-dependent) - 1.2% - -
@y (with By, — J/9y¢ etc.) - - - 0.02 0.01
B(B; — ptu) - 6 fb~! for 5o discovery
#3 (By — KK) : 7-10°
$s3 (Bs — D.K) - 13°
T decays (31 (500 b~ 1)
B(T{15) — invisible) <25x107%  <2x1074

(~0.5 ab— 1)t (5ab~1) (50 ab™1)
Charm physics
D) mixing parameters

x 0.25% 0.12% 0.09% 0.25%t
y 0.16% 0.10% 0.05% 0.05%1
Skm 10° 6° 4°
la/2] 0.16 0.1 0.05
¢ 0.13 rad 0.08 rad 0.05 rad
Ap 2.4% 1% 0.3%

New particles®
Ay — Z(3930) — DD* > 3a
B — KX (3872)(— D°D*0) 400 events
B — KX(3872)(— J/omnTn™) 1250 events
B — KZ+(4430)(— /= 7T) 1000 events
ete™ — ysrY (4260)(— J/rTa) 3000 events

Electroweak parameters (~10 ab™1)

sin® Oy - 3x107%
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