


Talk Outline + Appology -

B Introduction
mB->lv (tv, nv, ev, lvy)
mB->Il (ee, uu, 11, lly)
mB->KOvy, v

Appology:
W Super KEKB  'pie 1o limited time, some of

B Summary them cannot be mentioned
or have to be put in backup .



Introduction

B If New Physics found at LHC at TeV scale, they must
appear in loops as well and change amplitudes.

B Tt is easier to see the effects when SM amplitudes are
small (or zero). ‘ Rare Decays !

B B decay has many pa’r’rerns to test the effects.

Penguin Annihilation

Higgs mediation
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Hunting Rare Decays -

In 1993..

CLEO T .- K_de_;-— T | I
First evidence of rex |
B->K*y st |
PRL 71, 674 (1993) 3 et ]
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Hunting Rare Decays -

B High luminosity
B Good detector (PID, vertex...)
B Analysis techniques

500

- qq background suppression

- Fully reconstructed tag
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B-lv -

B Proceed via W annihilation in the SM. b " g
B+
B SM Branching fraction WVQ

o2 2 2\ 2
B(B~ = (Tv) = F?Bme ( m—ﬁ) f3|Vie 75 Br(tv)=1.6x10-4
. " e Br(uv)=7.1x10-7
== Provide fz|V| Br(ev)=1.7x101!

B Tn two Higgs doublets model, charged Higgs exchange interferes
with the helicity suppressed W-exchange.

2.51

m;

B If uvis also measured, lepton
universality can be tested.

- SUSY correction etc.

mg 2
Br=Brgy xn, ;= (1 _I;Taanj

tan f/mpy+



Full Reconstruction Method -

B Fully reconstruct one of the B's to tag
- B production
- B flavor/charge
- B momentum

Decays of interests

;«k}j\» G| B3l
) B=o>Kvv

?SGeV ~ «— e1+(3.5GeV) B->Dtv, tv
T4

\. m 3
= el full (0.1~0.3%)

......... _~ {1|reconstruction
&= B-> Dr etc.

Single B meson beam in offline !

Powerful tools for B decays w/ neutrinos



B->tv Analysis -

B Extra neutral energy in calorimeter Eg.
- Most powerful variable for separating signal and background
- Total calorimeter energy from the neutral clusters which are not

associated with the tag B

F — I 0 4 0 c —_ O AN
trpcr = Ltot — Lyrec. B (—L, TOr ™ 77V)
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Minimum energy threshold
¢ Barrel : 50 MeV
¢ For(Back)ward endcap : 100(150) MeV

Higher Eg, due to additional neutral
clusters

MC includes overlay of random trigger

data to reproduce beam backgr'ounds.8



The First B> 1tv Evidence -

B The final results are deduced by unbinned likelihood fit
to the obtained Eg, distributions.

% - I T T T T I T : JFI"r-t:lb-;'- J-".ll."-5 1'.llh E
S . T By 13 56755 88,7 270
S _ T _‘ i &~ Pebiy 12 41758 90f;] 18
2 o [ F "y 0 38727 3001 94,
¢ [  background I oty 11 54732 5408 g,
l 30l e H:_‘ T W W by 9 3.0038 4.8 Ei 1.1
- <l i Combined 54 172732 3207007 460
w \ : % : Statistical Significance
i + - Observe 17.2 *3° events in the
A", Background signal region.
B%‘CV |:;._ 1 ||||+-4. d WO OSSR . o« o
S 1 Significance decreased to 3.5 ¢
Signal E.c_ (GeV)

after including systematics

Signal shape : Gauss + exponential
Background shape : second-order polynomial
+ Gauss (peaking component)



Results (Br & f; Extraction) A

B Measured branching fraction;
Br(B—17v)=(179 ‘52 oar )x10™

B Product of B meson decay constant f; and CKM
matrix element |V |

£ V| =(10.171% 713) %10 GeV
B Using |V, | = (4.39 £ 0.33)X 103 from HFAG
_ +0.036 +0.034
fy =0.229 15037 0037 G€V
15%  16% = 14%(exp.) + 8%(V..)

@) £,-216+22 Mev

[HPQCD, Phys. Rev. Lett. 95, 212001 (20095) ]
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Correction to the FPCPO06 result -

B Error in the efficiency calculation.

- Due to a coding error, the efficiency quoted in the 1st Belle
preliminary result was incorrect.

B Treatment of the peaking background component.
- Peaking component is subtracted for the central value.
- Re-evaluate its systematic uncertainty.

B The data plots and event sample are unchanged. However, f; and the

branching fraction must be changed. 046

Newvalue BF(B' —7'v,) = (1.79'0535) x10”
0.51
+034+0.18 | 1 ~4

FPCPO4
result

BF(B* > v,

The revised paper is being (has been) resubmitted,
and posted as hep-ex/0604018v2.
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B 2rv Search @ Babar 4

B Babar searches for in a sample of 324x10° BB events
® Reconstruct one B in a semileptonic final state B>DIvX
Do>Kn, Knnn Knr K.t (X=y, © from D*0 is not explicitly

reconstructed)
u Requ!r'e lepton CM momentum > 0.8 Geé/os ) _ 2EREp, — mQB _ m%g
B Require that -2 < cosqg_pg < 1 B-D¢

, 2|ppp il
B Parent B energy and momentum are determined from the beam energy

® Tagged B reconstruction efficiency ~0.7%

> o F
B Discriminate signal from & 5%8; sideband
background using E = 180c BABAR
extra S 100 relimin

. e 2 1a0 P ay
o7 lepton is identified inthe 5§ |5t
1 100F
4 decay modes S0
T — u vo, e v, gg:

-0
Ty, T 25701 02 03 04 05 06 07 08 09 1

E.. . (GeV)

extr
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B 2>7v Search @ Babar (cont.) -

B Observed excess is not significant yet (1.3c), and set a
limit on the branching fraction and quote a central value.

Selection Backaround Observed Events

Nt N N Wt NS b ChoiNg T aries N B~ N " N

[T VM2 4194+ 5.2 51
e Velr 354+ 4.2 36
T Ur 99.1 £ 9.1 109
7~ mOu, 15.3+ 3.5 17
All modes 191.7+11.8 213

B(B — 1v) < 1.8 x 1074(90%C.L.) Babar preliminary
B(B — v) = (0.8813 % (stat) + 0.11(syst)) x 107*

Deduced fy |Vl
- Vi = (7.0123(stat) T e (syst)) x 107% GeV
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Constraints on Charged Higgs -

Br,,, =(1.79 02 2#)x10* These regions are excluded.
300 ———
Br,, =(1.59+0.40)x 10 i i
t 250 Bl
fg from HPQCD i )
|V, | from HFAG N ]
%zun— ]
) ]
me 2 = 1
- N = (I-E';Tanzﬂ] 5150__ ]
bl :
Br.,, I ]
= =113tO53 1001— _
Br‘SM i Excluded (95% CL) ]
Much stronger constraint than sol e o R ]
0 20 40 60 80 100

those from energy frontier exp's.
tan B 14



Future Prospect: B=>tv -

B Br(B->tv) measurement:

More luminosity help to reduce both stat. and syst. errors.
- Some of the syst. errors limited by statistics of the control sample.

m |V,| measurement: < 5% in future is an realistic goal.

B f, from theory: ~10% now > 5% ? @ IfA[V,l=0&Af;=0
300
I | l I | I I I | I I I | I I I I | I |
My assumption  Afy(LQCD) = 5% C ]
Lum. | ABB>1v) o | AlVeol o] :
414 fb! 36% 7.5% o I I
> 2001 N
5 ab! 10% 5.8% L
50 ab-! 3% 4.4% g 1
1500 |
T
]{}(}__' Tevatron Run | —
" Excluded (95% C.L.)
BP(B%TV)/Amd to Cancel fB ? LEP Excluded (95% C.L.)
i ol |

G.Isidori&P.Paradisi, hep-ph/0605012 A R R A
tan

100



L2 -
¢ BABAR 1
= preliminary ]
b C ]
> 8o BB -
2 - ]
5 [ Igog° ]
m 60 \ [ee _-
40 [ldd{a=uds}

C « Onpeak Data 7

20F - -

0 s T T g T :

o iel® PN IRTRRTLAE B

1 1.2 1.4 1.6 1.8 2 22 24 26 28 3

Lepton momentum (B Y frame) (GeV/c)
sign:

Nobs = O in the signal box.
‘ Br(B—ev)<7.9x10°
Br(B— uv)<6.2x10°
@90%C.L.

=
Lo

=N

B Belle @ 140fb-!

w/ “inclusive " reconstruction
of the companion B.

Q)

2 C Do e data

g soﬂ :--.: [ continuum
e -.-"'l N ks

S It B :

; 50 ‘ H TSI

2

-

& 40

(2]
o

L'

N
o

-
o

-..'"'-" - :I—| .—"-
94 245 25 255 26 265 27 275 28 285 29
pE ' [GeV/c]

‘ Br-(B RN ev) <5.4x10° (6Ofb_1)
Br(B — uv)<2.6x10°(140fb™)

@90%C.L.
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Future Prospect: B> puv -

B B->uv is the next milestone decay mode.
B Measurements will offer a cross check to the resul'rs

obtained by B>t v. N T 12 )
- fg|V,,| determination.
- Test the lepton universality. K.Ikado at BNM2006
S | Ex‘rmpola’rlon from ’rhe B
B Method? 51 T present Belle analysi
> ;
- Inclusive-recon method has A T (mr:l“q'vp mr"z"’
high efficiency but poor S/N. 7P |
limit oc 1/4/L -§ 30 af 1.3ab™
- Hadronic tag will provide very & Joara.avT
clean and ambiguous signals, ]

but very low efficiency. Luminosity (ab)

limitoc 1/L See also talk by Robertson
at CERN flavour WS (May 2006)

17



B> I

L3

A

() - !
B Proceeds via box or penguin annihilation S h .
SM Branching fractions
Br(B? »e'e’)~10" b ) o N
Br(BY — u' 1) ~10" e z ~
Br(B® — vi’) = zero g W N

Flavor violating channel (B® > e*u-, etc.) are forbidden in SM.

B New Physics can enhance the branching N oC w 1
fractions by orders of magnitude. m,
ex.) loop-induced FCNC Higgs coupling 40 0 10
d S 1
Note: 2 Present CDF limit;Br(Bs>pupn)
S:EEZ :Eg i ” .25 —> < 1x107 (95%CL) is equivalent
g to Br(Bs->up) < 4x10°.

Br(B—1r) _

m,

Br(B — uu) | m,

2
} ; 300 — B>11 requires full-reco. tag.

18



B> I*l- (e*e-,u*u-,e*uw’)

Signal regions Events observed
L_|0 A L B I P A P IR channel Nobe \f}:b e [%) BI_TL(BU — f—'—f_}
S tumtm— | *1Il- |1 [B°=ete | 0 om1z031|218£12] 6.1x 107
§02_-' . ee 1 - H d |B"—=putp™| 0 [0.72+£026[159+1.1| 83x107°
mT , I B —e=pT| 2 [1.20+044|181£1.2] 18 x107°
<] | » - 1 LY |
or . D T .ee O B(B? > ete) <6.1 X 10 (90%CL)
02fs e oo e T 1 B(B® > ufur) < 8.3 X 10-8 (90%CL)
Lol et N2 B(B® > et 1)< 18 X 108 (90%CL)
A e e T . 111 fb Phys. Rev. Lett. 94, 221803 (2005
sl AT 525 53 ys. Rev. Lett. 94, (2005)
%02'_; ooetpr | Mps[GeVie] {E, B(B? > ete) <1.9 X 107 (90%CL)
e A =l BB > )< 1.6 X 107 (90%CL)
2 0R s BT - 78 fb1  B(BY > e i) < 1.7 X 107 (90%CL)
-0-2; g T T Phys. Rev. D 68, 111101 (2003)
-0.41 ., “° N .' '. 7
oot 1 on | b e ¥ | 0 — -8 0
5 R 780 pb-t B(B®,> u*17) < 2.3 X 108 (90% CL)

m [GeV/e™]

I't would be interesting to see results with more data.
What about Y(5S) data at Super-B ?

19



B%-lly (BaBar@ 292fb-") 4N

m 320 M BB events
B 0.3<m;<4.9 (4.7)GeV for eey (uuy)
B Background from J/v, v (2S) decay (leptons) or =° decay (y)
B Reject qq background event shape in a Fisher discriminant
B Observe O (3) evente in the cinang| box in electran (miian) events
o BABAR & - . DBaBaR
E e .e-y relimina E . ﬂ.h,ﬂ_y . |:e|m|nar
52 522 524 526 mESS'(ZéeV/c’?)'S 52 525 524 526 . :.(2c§ev/025).3

B(B® — erey) < 0.7 X 107 (90%CL)
B(BY - pruy) < 3.4 X 107 (90%CL)

Babar preliminary

20



B>K(") vv (b>s w/two v’s) A

B B->KOvv proceeds via one-loop radiative penguin and box diagrams.
ML £,/ SMprediction
weee™ Br ~ 4x10-6.

B Tt is highly sensitive to new physics, and theoretically very clean.
B But, experimentally very challenging.
Signature: B>K® + nothing.

N7
eV
N

.~
DI

http:.l’.fdmwo'ls.bmwﬁ_uim
Gaitskell&Mandid

DAMA

B Nothing may be light dark matter
(see papers by Pespelov et al.).

Direct dark matter search cannot /

see M<106eV region. 0" b

;) .
[cm™] (normalised to nucleon)
=
=]

=

Du
+
]

ross-yection

C

107 10"
WIMP Mass [GeV]
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B>KOvy

B Babar @82fb-! o
hadronic and semileptonic tagging

Br(B—>K'w)<5.2x107° (90%C.L.)

Belle @253fb-!
hadronic tagging 00 05 1 15

E GeV
Br(B —>K'w)<3.6x 10°° (90%C.L.) extra (G€V)
- 7> @ 14F :
1 L
hadronic tagging acucc IR -2.6
Br(B —K™vv)<3.4x10™* (90%C.L.) § (17l stat. significance)

PR = O o

B->K*vv extrapolated sensitivity (if SM) + j; ‘ %%

306 @ 12ab!, 5o @ 33ab!
0 e

Need Super'-B I 0 02040608 1 1214
22




Super

e SuperKEKB

¢ Asymmetric-energy ete- collider to be realized by upgrading the
existing KEKB collider.

¢ Super-high luminosity =8x103° cm=2s~ — 101° BB per yr.
— 8xI10° t7~ per yr.
¢ Letter of Intent is available at: [ NUINR LI H) 2T L2424 )]

Belle with improved rate immunity|

J

smaller 3,* and
crab crossing
— L =8x10%




Super

s Hlavor Physics at SuperKEKB

1. Are there new CP-violating phases ?
2. Are there new right-handed currents ?

3. Arethere new flavor-changing inte{rmctions with b, cor t?

BN

. i,
SuperKEKB will answer I

these questions by B b N—
d

scrutinizing loop diagrams.

ol »nw
=

AS k" (SuperKEKB)

AS o (July 2005)
) ettt | T T 1
0K (exp.) = I ! |_._| ;

SM| predictions< H H

1 | 1 | 1 | 1 i 1 1 1 1 1 1
04 03 02 01 0 0.1 04 03 02 01 0 01




LFV Search at Super-B

cf) Hayasaka at BNM2006

T2ly 4
b4, §
T s L16% p(e)

i based on eff.
Gnd NBG Of

| most sensitive
analysis

Estimated
upper limit
range of Br

123, In

Search region enters into O(10- e



Major Achievements Expected at SuperKEKB

8o | Case 1: All Consistent with Kobayashi-Maskawa Theory
= 70 ééé}é'h"f'6'r"N’éﬁ'éﬁ-’\'iib’l"a’t’ih’g’;’ Phase in 'B’li' 'é'ii\ii't'h'"1"&é'§'ré’é"b¥ééiéi6’r’i """""""""""
S S IO A N —
>\ B : : :
= u CKM Angle Measurements with 1 degree precision
‘n | i g 1
Rl T S
E B Dis¢overy of B = Kvv
Sl e e e ] S s
; u Dlscovery of New Subatomlc Particles
e i e St S T A
S — :
N - . sin?0,, with O(10-) precision
820 = T et vt B0, Dracicine |\ / | Observations with
= B | |Vub]| with 5% PreC|S|on
S o\ M| Y(5S), Y(3S) ete.
C Dlscovery of B> Drv
B ; ; Dlscovery of B> uv
B I 1 L L T _I_’— 1 1 1 T 1
3000 20 201 o 2015 2020
Year
“Discovery” with Discovery of CP Violation in Charged B Decays

significance > 5¢

Discovery of Direct CP Violation in B > Kn Decays (2005)

Discovery of CP Violation in Neutral B Meson System (2001)




Major Achievements Expected at SuperKEKB

Case 2: New Physics with Extended Flavor Structure

.................................. ?/

3 3 3§ 8
|II

Integrated Luminosity (/ab)

............................................

Discovery of Lepton Flavor
Violation in T = py Decays” r -------

Discovery of New Right-Handed

40 o Current in b = s Transitions *
30F - reret—

- Discovery of New CP Violation |
20 - in BY - ¢K0 Decays# ____________ _____ Observations with
A AR R

n Discovery of B - Dtv: —

- ; : Discovery of B = puv

L T _I_’—I | 1 T i 1 T 1 T
%000 20 \ 2010 2015 2020
Year

“Discovery” with
significance > 5¢

# SUSY GUT with

gluino mass = 600GeV,

tanp = 30

Discovery of CP Violation in Charged B Decays

Discovery of Direct CP Violation in B > Kn Decays (2005)

Discovery of CP Violation in Neutral B Meson System (2001)




Super-KEKB Status -

B Super-high luminosity = 8x103% cm-2s! o )Cr'ab crossing
- Natural extension of KEKB

e/enc S M
I OO
Kick I | % ‘f‘b‘“/

- With technology proven at KEKB

B Many key components are tested at KEKB.
Crab crossing will be ’res’red in winter 2007.

ead-on collision

Cr'ab caVlTY g

An’re-chamber' R )
Installed at KEKB (=




s

Super-KEKB Status

B |Letter of Intent (LoI) in 2004 T
- 276 authors from 61 institutions
- available a.r Upsilon(5s) and Other Energies

New Ideas on Upsilon(4s)
BrLKEKBIPAYSICSE

- "Physics at Super B Factory”
hep-ex/0406071

http://www-conf .kek.jp/bnm/2006/



http://belle.kek.jp/superb/loi
http://www-conf.kek.jp/bnm/2006/

Summary -

B The first evidence of B>tv has obtained by Belle @414fb-!.

- Successful operation of B factories have finally brought the B
leptonic decays on the stage.

B O(ab!) data will bring B>uv and B> pu for serious examination.

B These enable us to explore New Physics, esp. in large tanf} region,
together with other measurements; Amsas, B,>uu, B>X,y and also t

decays (t>un, t>uy). (see talk by A.Weiler)
O(10ab!) data will bring B>Kvv at horizon.
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m B-olv
- B>1tv: Belle (hep-ex/0604018), BaBar (hep-ex/0608019)
- B>pv, ev: Belle (hep-ex/0408132), BaBar (hep-ex/0607110)
- B=2>lvy: Belle (hep-ex/0408132)

m Bl
- B>ete-, u+u-, e+pu- Belle (PRD68, 111101(R) (2003))
BaBar (PRL94, 221803(2005)), CDF
- B>ete-y, ptu-y: BaBar(hep-ex/0607058)
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m B>Kvv, v

- B*>K'vv Belle(hep-ex/0507034), BaBar(PRL94, 101801 (2005))
- BY9>K™vv Belle(hep-ex/0608047)
- B9>vv BaBar(PRL93, 091802(2004))

Due to limited time, some of them cannot be mentioned
or have to be put in backup
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New Physics in large tanf -

B |eptonic decays (B>Iv, ll) are theoretically clean, free from
hadronic uncertainty.

B Tn particular, they are good probes in large tanp region, fogether
with other measurements; Amg., B.2>up, B>X,y and also t decays

(t2un, > wy). Ex.) 6.Isidori & P.Paradisi, hep-ph/0605012
ChGr‘ged HiggS _ excl. by B,— up . B(B,—pup) < 10-8
5 V & ™ A P .
801 ow
H+ 50:.‘3_. -
u N P v
4 S
. 4- E
Neutral Higgs ol v

EDE *J
AO,HO, hO 1EIE / excluded by I:IIIII] RBT\' —0.75+0.05
d B i e

DN Ry, =0.75£0.15
[ e e e

LIS L L L L L I N A O N N B B A |
200 400 G600 f=uln] 1000 1200

See talk by A.Weiler MH(GeV) 33




B->1tv Candidate Event -

Exp 33 Run 678 Farm 0 Event 1707493

Eher 0.00 Eler 0.00 Mon Feb 9 17255246 2004
BEI I E TrglD ODetVer 0 MaglD Q BField 150 DspVer 750
Ptot(c 0.0 Etot(gm) 0.0 SVD-M 0 CDC—-M 0 KLM— 0

Bt = DOt / .
L ke rmt Nfiss Ve
1’1.__ , A®

B>t v

L’ (GAAY

20cm

34



Cont’d 4

Charged Higgs Mass Reach ; :
(95.5%CL exclusion @ tanp=30) :

1000 i
S50L 11

Only exp. error
(AV,,=0%, Afg=0%)

AV, =2.5%, Afs=2.5%
AV ,=5%, Af;=5%

800

L L IIII|IIII
. [\
W"‘”
L

600

400

200

Mass Reach (GeV)

L L L L L L L L L | L L L L | L L L L
10 20 30 40

Lumi nsoify(db'l)

<
Lh
]

Note) Ratio to cancel out f; may help (6.Isidori&P.Paradisi, hep-ph/0605012)

V.
Br(B—v) N Vie & |27 from other measurements
Amd \/-|-d \/'I'd

35



B9->1*t-(BaBar @ 210fb-1) A

B Experimentally very very challenging (2-4 neutrinos
in ‘rhe fmal sTaTe 1)

~ 160 1> 90F”
()] r

Con’rrol

[ AHG'YSiS sqmple :

* Reconstruct one B in a fully If E

hadronic final state B> D) X
=>280k events

) In The evenT r'emainder" IOOk for‘ 000|‘|I02H03 0.4”I7(])7.5I- OO-I 01 0.2 03 04 05

two 1 decays (12> Ivv, nv, pv) E res [GeV] E res [GeV]
- Kinematics of charged partilce Nobs=263+19 ¢m) Nexpect=281+48

momenta and residual energy 3
are fed into a heutral network Br(B—17r)<4.1x10° @90%C.L.

to separate signal and BG Phys. Rev. Lett. 96, 241802 (2006)
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BY 2 v v(invisible) @Babar | ess oo

BmSemileptonic tags : 3" vy Eson [ Background
Boé D(*)_|+V (D*' QDO TC') g“ Signal Background
BRequire nothing in recoil: g e
- no charged tracks, . ]i’ GeV) © En (GeV)
- limited # of neutral clusters. fg__ T N
EML fl'|' to Eexfra 10 VVY  signal Background
Ns=17+9 L . o
Nb =19:%° L O 28 e O EaeeV]
BUpper limit (frequentist) Rl Hi;jﬁﬁ}i‘H il
incl. systematics (additive;7.4events, DR R R e B a(GeV)

multiplicative; 10.9%)

Phys. Rev. .93, 091802 (2004
B(B® — invisible) < 22 X 103 (90%CL) ys. Rev. Lett. 93, 09 ( )
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Future Prospect: B2>Kvv -

B Belle @ 250fb! (preliminary) cf.) K.Ikado @ BNM2006
Fully reconstructed tag (by modifying the PID criteria used in CD
B->1v GnGIYSiS). BELLE

2 10 Belle preliminary Efficiency(%) 42.8+ 1.8
O «— D ] Signal expected 0.70 4 0.03
<8 [JBackground Background expected |C2.6 + 1.6 >
~ 6 | ESigna"|m ) Observed Events 4
E ] | Consistent with BG expected

2b B

I I i

S LT T B(BT = Kvp) < 3.6 x 107°(90%C.L.)|

Y B Gew)

Signif. Lum (ab?1)
‘ 30 12 Need Super-B |
Bo 33
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’.g%ligg AdVaIltagGS Ol
SuperKEKB

uest for BSM
Clean environment = measurements that no other experiment can perform.
Examples: CPV in B = ¢K’% B - 1’K? for new phases, B > Ksa’y for right-
handed currents.

“B-meson beam” technique = access to new decay modes.
Example: discover B = Kvv.

Measure new types of asymmetries.
Example: forward-backward asymmetry
in b = suu, see

no info

Rich, broad physics program including B,
T and charm physics.

Examples: searches for ¢ > uyand D-D
mixing with unprecedented sensitivity.

no info
no info

i
H

H
i

HH
!
.

No other experiment can
compete for New Physics reach
in the quark sector.

T




Super

<%, Role of SuperKEKB

+  Whatis the origin of CP violation ?

+  What is the origin of the matter-dominated Universe ?

+  What is the flavor structure of new physics (e.g. SUSY breaking) ?

Iy

These grand questions can only be answered by
experiments both at the luminosity and energy frontiers.
SuperKEKB will play an essential role.



SuperBelle

B*y=0z=3 mm

New IR

Crab cavities

New beam pipe SuperKEKB

& bellows
More RF sources > b

More RF cavities

Crab cavities will be
installed and tested with
beam in 2006.

e-9.4 A

et 4.1 A

», i oo |

A

~
Al

Energy exchange
C-band
The superconducting cavities will be ’

upgraded to absorb more higher-order
mode power up to 50 kKW,
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