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Introduction

B-factories: success story

CKM mechanism confirmed at 1st order;
small discrepancies exist.
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KEKB

KEKB:

HER: 8.0 GeV
LER: 3.5 GeV
crossing: 22 mrad

Ecms=M(Y(4S))
By=0.425

2009
%t = 977 fb-

1999
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Peak luminosity

Luminosity of KEKB
OCt 1999 June 2009 Crab Crossing

DthOS 1!1!2[)02 1!1f2004 1!1!2006 1!1f2008
1/1/2000 Continuous Injection Update: 6/16/2009 8:31:14
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SuperKEKB

high-current: large /

Luminosity:
Fonerizfadion o Beam-Beam parameter nano_beam Sma” B
\ / Geomgtrical |arge E)y oc \/(By*/g ) — Sma” 8
}/ +g N /\ et hourglass effect = small BX*
L=—"*|1+ ; J ﬁ = hourglass effect) (more in additional slides)
o & B*: beta-function (trajectories
; Vertical beta function at IP envelope) at IP
- |y S 16D G0
Minimum value is limited by hourglass effect ‘ 5mm
small B, *[mm]: 5.9(LER)/5.9(HER)— 0.21/0.37
small B, *[mm]: 1200(LER)/1200(HER)— 32/25 $ tum -
small ¢,: keep current &, 0.101(LER)/0.096(HER) — 0.09/0.097, —___ 100um’ -
increase /[A]: 1.8(LER)/1.45(HER) — 3.6/2.1 A
small ¢ LER: longer bends; HER: more arc cells
small B*: separate quadrupoles closer to IP

small e, B*:  small dynamic aperture, larger Touschek background and smaller t, .,

dynamic aperture: phase space volume of acceptable trajectories;
Touschek effect: Coulomb scattering causing transfer of transverse to longitud. momentum
between particles in a bunch; if transfer is too large particles are lost (more in additional slides)
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SuperKEKB nano-beam

Belle Il

' New Superconducting 7 |

| L e .  Dermanent final focusing
/ — 4 W ~ - gjtiads near the [P

New beam pipe

g :ociovs
\ <
_—
Replace long TR'ISTAN 3
dlpoles thh Silelgicie ‘
ones HER

e . S

AP

Redesngn the HER arcs to squeeze

4-\ ‘Damping ring

' Low emlttance e+ for tnjectlon 3
[NEG Pump] B [ ow emitiance gun e source
New positron target /capture section

the emitance.

TIN coated beam plpe wath
antechambers
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SuperKEKB

increasing dynamic aperture:

larger crossing angle J£dt *°
2¢ =22 mrad —» 83 mrad  [ab ¥

smaller asymmetry 0
3.5/8GeV - 4/7 Gev 5

30

__I__+__|-_-l__J-__'__-I.__I-__I__+__|-_-I__d-————J——h——l——+——h—d——d.

50 ab!

relative increase
of L fromearly /[

KEKB (2001 —),
]

optimizing lattice: 20 /
' 20 /" / L=8x10% cm?s™
Tooam ~ 400 8 15 ;
(target 600 s) I 10ab7 (initialtarget) 7/ r_6x10% cmrs
5 3 year shutdown 4
with mentioned upgrade jeordpgrade | f=2xi0®om?st
2010 2012 2014 2016 2018 2020
1:— —_ C7SM '

example of physics results - = Cp=-C,M

with £=5 ab"’ 05 ﬁ*
<

A 22

in B — K* fp of

10 12 14 16 18
9[GeV?]
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Belle |l

have to deal with:

* higher background
radiation damage,
higher occupancy

* higher event rates
DAQ

 improved performance

hermeticity

ECL:

U, KL:

wave form sampling scintillator strips

pure Csl endcaps

.

endcaps

vertexing: | Central Drift Chamber:  PID:
2 lyrs DEPFET pixel  smaller cell size TOP barrel
4 lyrs DSSD improved read-out ARICH forward
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Belle |l vertexing to scale

rfem]  PXD+SVD Belle I / \ SVD Belle

20

[Cm]%lag ° Dssnﬂ
10—_ % $/ DSSD ladder 17°< 6 <150°
I 3
ok 142> pixels .
lllllllllllllllllllllllllllllllllll ““ >
30 -20 _10 O 10 20 30 40 Jt hiPs_Viie
2 [em] I A ]
- Belle S
B >JiyKg MC - P
J/\V % H+u- E A Beiacs
sensor vertex resol. " 5,=25.9 um
) thiCkneSS 400 400 200 [ o 400 Lﬂq‘:‘m
- 50 M m . !mrl--mmii e T
25% improvement,,| Belle I W e
in vix resol. | i C

prototypes June 2010
4-5 months testing
production starts January 2011

~30% improved ¢
for Kg — mtm N
(larger radius)
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Belle |l vertexing
example: b— s y decays
MC study of SVD layers positioning: t-dependent CPV

feevesseem R e ;

I R A A Scp(Ksmly) =-0.15 £0.20
PO - 6th layer at r=13 cm C-oK 7%) = -0.07 +0.12
f 5 - 6th layer at r=14 cm cplKsn?y) = -0.07 £0.
o o 6th e atASom B decay vix from K, and IP;
N‘f*’@i I I/J/T/ 4 '
MR == =" i
" —w*orsesworsec'z o(Scp(Kly))= 0.09 @ 5 ab
T R R R R v E—T 0.03 @ 50 ab!
1 oo K18 vs Cep (~SM predition)
# evts needed for given / : 3233"\
sensitivity relative to Belle | JUE
3 - 5abT
50 ab"
04 F o
'O'§0.8\ 04 6 04 /0.8
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Belle |l PID

MC ¢/fake rate K*

w 1 g r
barrel: -
Time-Of-Propagation counter .. I
(TOP) e 0.94; @ ME_
. . . E E u.ua:_.
principle: 092 3
: : | s | O har) | —¥E
y: time of propagation °**f |= _ 1 bar ooz
X: position L 0|6|4J|4 LTS £ FLY L EY L g "COSG i Ly
0.82 <«— current Belle cosH
endcap:
2 cm thick aerogel,
quartz bar n~1.05
options: photodetector:
quartz bar microchannel plate PMT
(2 cm thick) , /
Focus mirror
MCP-PMT (sphere, r=5000) MCP-PMT
=-780 R=1180 -Ii%f/r =1830
Backward Forward
MCP-PMT (aphere 1=7000)
Backward Retiao Forward
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Belle || EM calorimeter

currently only
amplitude
measured

wave form sampling:

tme MY
pulse \

e NEQ =

=—__~*—=_

oy

new electronics:

16 meas. of time and | g‘wm . 513“;,.!
amplitude; Y 7
fake clusters B
suppressed by 7x; /
endcaps: Time
replace
W CsI(TY) expected performance

with @ 10x bkg.
BN pure Csl ~ 5%-10% lower
¢ at same bkg. level
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~Re (CYCY)

effect of PID & ECL upgrade (and other
improvements) on
B —-K*0vv

€ptag: +20%
(modes including neutrals)
EpDs +15°/0, Krt +30%

Br(B —K*0vv)<3.4x10“ @90% C.L.

3 o significance @ 45 ab™
(Bijag — hadron only)

05

=

e
IS

7T

— Belle ll, ¢
50ab?' .-
(incl. wl
semil. o VICE + [CEl2
tag) [(CT)M|

g
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Organizational issues

Australia E=J8 Univ. of Sydney

Univ. of Melbourne

Austria = Austrian Academy of Sciences (HEPHY)

> Institute of High Energy Physics, Chinese
China Academy of Science
Univ. of Science and Technology of Chi
Czech

Karlsruhe Institute of Tech
Max-Planck-Institut fur
Univ. of Giessen

Bonn Univ.

Germany 5

Indian | hnology Guw.
Indjf bf Techno@g a
India Instftut athematical S&§§ S

Gyeongsang N

Korea ¢.¢ | Univ.
®7# | Korea Institute of Science a nology
Information

Kyungpook National UnA

Korea Univ.

Seoul National Univ.
Yonsei Univ.
Hanyang Univ.

E Charles University in Prague

Tata InS|tute.of Fu%tal Research O

O
S

The Henryk Niewodniczanski Institute
of Nuclear Physics - Polish Academy
of Science

Poland :

«
2

Tatva

Budker Institute of Nuclear Physics
Institute for Theoretical Experimental
Physics

ef Stefan Institute (Ljubljana)
iv. of Nova Gorica

Fu Jen Catholic Univ.

National Central Univ.
ional United Univ

al Taiwan Univ.

niv. of Cincinnati
Univ. of Hawaii
Virginia Polytechnic Institute and State

hennai) Wayne State Univ.

Nagoya Univ.

Nara Women's Univ.
Niigata Univ.

Osaka City Univ.

Toho Univ.

Tohoku Univ.

Tokyo Metroporitan Univ.
Univ. of Tokyo

KEK

i
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Organizational issues

Belle Il Organization

Executive Eoard Institutional Board
Chair : H. Aihara . Chair : L. Piilonen
athara@phys.s.u-lokyo.ac.jp Sp O kesp arson ! Pe ter Kr.lzan plilonem@yvi.edu
A.E.Bonder, T.Browder, relar i zarniBifs.ai

P Chang. T.lijima, T.Muller, ) . a

H.Palka, Y.Sakai, M.Sevor, Project Manager : M. Yamauch Speakers Committee

I:. Echvanda, E.Won C."r"uan: masanod, yamatiehig l':.h'._fp . .

T.Aziz, £ Doleial, K.Akai Chair : Y.Sakai
Yoshihide. Sa ko fp

T.iijima, T.MuNer, A.Schwarz

Physics Technical Soft/Camputing
Coordinator Coordinator Coordinator
: B.Golob . Y.Ushiroda : T.Hara

. = el K HIHE & g A
Basijen.golob@ijs.si ushiroda@post.hek.jp ;::::::f H!rr @ :r'l.r.lﬂ:h'-ﬁ'.:u'.l':ruh e

PXD : H.G.Moser, C.Kiesling Diztributed %:nrpuﬂng
ggﬁ. ;m&w ama, RFried Deéta Hadpfi;hg:g?s;em
BID : I.Adachi, S.Korpar, Dstabase

K.Inami, G.Varner Cord Menagomaont
FCI » A Kuzmin, | Nekamura Sefhwars Framowork
KI M @ K Sumisawa, P.Fakhlow ! R.iioh
DAQ/TRG : R.ftoh. Y.iwaseki e vl D

IR : M.lwasaki  (pid, iracking, --)
STR : J.Haba Simwation tools

Web, mail servers

5th Open Meeting of the Belle Il Collaboration
March 31st - April 2nd 2010, KEK
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Organizational issues funding situation

SuperKEKB and Belle Il are priorities of KEK
32 oku-¥ for upgrade R&D in fiscal year 2009 1oku-¥=1MUS §
Significant funds available to collaborating institutes
Request for 2010 and beyond: 350 oku-¥
KEK — MEXT — Ministry of finance
Government change in Japan in September 2009
revision of all major projects
“Scrutiny and classification” panel of Japanese government
recommendation to government re budget allocation for FY 2010
(already made recommendations of severe budget cuts in science)
Nov 25th: SuperKEKB discussed with other projects
the project was passed, specific recommendation not public
Governmental decision expected end 2009/early 2010
So far all the news support our optimism

- SuperKEKB and Belle Il well on the way
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Additional material
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SuperKEKB more hourglass effect

. _ . ]\71]\72 " \/( xy1 +ny2 2)
naive luminosity formula: L=—17T7 horlz vertical bunch size @ IP
2mx X
valid if o, << B%,; H\
if not = o,, depending on B*, = reduction of luminosity; * % = ¥

(B2 B(s) function

effect: more involved formula

52 = 1+ ) 1 _ %1, T
2 i 52 (0?2 o7 focusing defocusing
2o ) Lo (. wad | auad
Y J Oy Uy 2050 \Byi B °
E N1N2 /OO dﬂ. P—?;,Z
g == ZWE*E*

o0 \/_\/1 + u?/u? \/1 —I—uQ/u

to avoid large hourglass effect (reducing £):

head-on: B>, crossing-angle: B," > L= c,/¢
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SuperKEKB more

machine parameters

crossing-angle: 2¢ = 22 mrad — 83 mrad
asymmetry: 3.5 GeV/ 8 GeV — 4 GeV / 7 Gev

. SuperKEKB SuperKEKB
leaEin(Bn KI(E)Ifev';'\tf‘h":;’sd High-Current Nano-Beam
& . Optio Scheme
* 6.5/5.9
B, (mm)(LER/HER) 10/10 (5.9/5.9) 0.24/0.37
g, (nm) 18/18 18(15)/24 2.8/2.0
K(%) 1 0.8-1 1.0/0.7
c,(um) 1.9 0.85/0.73 0.084/0.072
<, 0.052 0.3/0.51 0.09/0.09
G,(mm) 4 5(LER)/3(HER) 5
lpeam (A) 9.4/4.1 3.6/2.1
No 5000 2119
NOS 34
Luminosity (10 53 30

em-s '} (2.08)

Belle |l Status 19
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SuperKEKB more Touschek effect

In Coulomb scattering between particles in a bunch transverse momentum

is transfered to longitudinal one (multiplied by v);
if the longitudinal momentum transfer exceeds accelerator momentum

acceptance particles are lost;
beam current decreases exponentially:

l - _ 1 dN bunch H. Wiedemann, Particle Accelerator Physics, Springer

4 Nbunch dt

3
_ 870.0,0. 2 Ap 1 . AppS,
r’cN,, . ‘ P ). D) mcy’o,
_ : . > effect more important
Npune/ 00,0, particle density in bunch
y for LER
(AP/Po) ace- momentum acceptance
re: orbit radius

for large t: increase (4p/py)... this also reduces o,0,0, but the overall effect
on t is positive

seclclcHIRS culInsRssiBsmsssss |nterplay work., CERN, Dec 2009




SuperKEKB more

dynamic aperture, dynamic aperture:

high current $ . .
increasing (B,*,B,")
o, increasing Tyeam
high current option:
| »>
- high operation costs 0 (AP/Po) aco

- too low beam-beam parameter

- CSR prevents squeezing the beam
- difficult to find solution for IR with
low enough B*

sl CRIBS cL i IRERER A Essee nterplay work., CERN, Dec 2009




SuperKEKB more effect of energy asymmetry

larger asymm.: larger boost, better relative decay time resolution,
better continuum bkg. rejection
smaller asymm.: more isotropic events, better hermeticity

sBelle Design Group, KEK Report 2008-7

P 1.3 t-dependent:
2 1 2 — B > Jly Kg
sc 3§ v — B¢ Kg
SR 11 D*—DO%%, D —» K*K-
S5 O o -
BE 8 1- .
= - t-independent:
. i -
> 5 0.9= — B >tV
83 os
= 0.8- not including improved resol. of

3/2 34 36 38 4 ypgraded PXD+SVD!
Bien (GEV) if 5(Az) improved by 10%-15% —>

G, =180 um, By=0.425 - 5,=1.4 ps o(t-dependent) improved by 5%-10%
A um, By A P — effective [£dt: 410%-20%
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1 | 2 3 4 5 6 7 8 ° 10 | n | 12
A soe e |||
Belle Il |
‘ Super conducting coil
E' . LH:]l 1 [‘,'. b b b Bt e e B b i B 8 A A AAA A Al dd o J B oy
| — S eZAYEIRN 2419 177 7 TS~ a7 i
] IR ‘?_\\ X 833 | || [ C.SI15a§ _ - A 1 ] -
j , | e T e 725 | .
c | T ._ v JJ: -
| : | ' cDe &~ | s
i L 7 ; S8tz 1 B
i XY &\ svD PXD(2 layers) g5 (5 2
/ 2\ 310 s/ [ =
D]\ % / § 280 D
N\ o | I
/ { § acs| — § |acs & 51 \
E——ip = = . B
—% f e ' SVD = 11— ¢
e ——ll 1 T : \IP Chamber “ i] L :ﬂ k e
= I435(vau=zalg] B00{Cryostat) ] } ’ : 'i 3 %
G | [T - : G
SVD: 4 DSSD lyrs = 2 DEPFET lyrs + 4 DSSD lyrs B
CDC: small cell, long lever arm Belle e
ACC+TOF = TOP+A-RICH : L
ECL: waveform sampling, pure Csl for end-caps Plarametel;s arc pr(?llmlnary! E= - NN
B—li'f 8 ] 10 11 12

KLM: RPC = Scintillator +SiPM (end-caps)
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Belle || more DEPFET pixel

p-channel FET on a completely depleted bulk Depleted p-channel FET

A deep n-implant creates a potential minimum BET Gt amplifier
for electrons under the gate B sStirce clear gate

(“internal gate”)

N cleqgr

p. erin

Signal electrons accumulate in the internal
gate and modulate the transistor current
(gq ~ 400 pA/e) e

\ |
Accumulated charge can be removed by a \ "°SP n-doping
clear contact (“reset”)

e
Interng| gate’

Invented in MPI Munich

P back contact

Fully depleted:

. . . Transistor on only during readout:
— large signal, fast signal collection

low power
Low capacitance, internal
amplification —  low noise Complete clear ==p no reset noise
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Belle || DEPFET pixel

Belle || DEPFET Collaboration

University of Barcelona, Spain \ DEPFET@Belle-ll
Universitat Ramon Llull, Barcelona, Spain

Bonn University, Germany New management:
Heidelberg University, Germany

Giessen University, Germany o |B- Board
Goettingen University, Germany >

Karlsruhe University, Germany o Project Leader

IFJ PAN, Krakow, Poland C. Kiesling

MPI Munich, Germany

2= Charles University, Prague, Czech Republic ° Technical Coord.
IGFAE, Santiago de Compostela University, Spainj H.-G. Moser

IFIC, CSIC-UVEG, Valencia, Spain

o  Integration Coord.”
(Liaison @ KEK)

by

with important help from Hawaii, KEK, Vienna

C. Kiesling, 3rd Open Meeting of the Belle-Il Collaboration, KEK, July 7-9, 2009

=3 full member of Belle Il coll.
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Belle || more DEPFET pixel

Overall geometry & support

Belle config. tracking

Ladder-
Layout wo- JY DU
Mounting . 2 Tracs

Comb.
-

s000|- .
C ]
Z000
- 1

Local cooling

Sensor & ' ; %5302 3.04 .06 3.55:"3:1 3.4 3;:1#'3.;3‘%113
"L _Electronics &oq Svwsz)  Bellelll tonfig. tracking
I "Services o

- Readout e

wa 2-Track!

wafers finished June 2010 ) ,
4-5 months testing of “ibarsbithe sl il
production starts January 2011

RN FR-REE: S 18
: mipp] [EaV]
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Belle || more svD

slanted
o detectors
0k W~
- ~
: > S f#"'""‘—f
0 _-__"19#___
|,,_|__;,_|_|_,|,_l 11 I 1B 8 1 I I . I 21 81 I | - I § B B ..

-30 -20 -10 0 10 20 30 40

Beam Pipe r=1cm
DEPFET .
Layer 1 r=1.3cm teStS Unt” June 201 O
bSSD Layer 2 r=2.2cm DSSD production until 2012
Layer 3 r= 3.8cm
Layer 4 r= 8.0cm
Layer 5 r=11.5cm
Layer 6 r = 14.0cm
z, impaci parameter reselution | oo ndt 13822 |j‘“ imp:ﬂ paramtar rasaltion E:;:m ﬁ';'ﬁ;:
A s arealis Tl b mersoamg
s b IB.50 : 0TI 5 eTiedf & EF I
it e wf|Single particie . |Tee”  saes
:: 5..: L .71 ooz 50 -‘-= Bezlle ] fap - o8
o wilt Belle ll
i nt s © Bealle |

E1]

A e Szlell
an -
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b — sy

Belle Il more vertex

ing,

SM:

18

bg —sLy. < my

helicity structure H_g
or

t-dependent CPV

b, —Sgyr o Mg

-0.10 £0.31 +0.07
-0.20 £0.20 +0.06

SCP( KSTCOY)
ACP( KSTCOY)

CPV in SM o« my/m,

~Zoa: B G § B

for m(K.% < 1.8 GeV (ma

inly K*y)

-

B decay vix from K_and IP

-

£

g

-

-

5

o

.
=

1

-

-

¥

)

t with

lonal

upgraded SVD

add

improvemen

-

¢

.

=

I
—~
>
(@]
R
%)
A
N
Q
O
)
N

At (ps)

-3

-7.5

lar sensitivity for K p%
(dilution from K*my)

Simi

SCP(K*Y) ~ (2ms/mb)8|n2(l)1 ~ 004
SCP(K*'Y) ~ 067 S|n2(l)-| ~ 05

Left-Right Symmetric Models

-
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Belle || more vertexing, b — sy

t-dependent CPV

expectation:
main syst. scales with luminosity
+30% increase in K, acceptance with upgraded vertexing
-10% decrease due to 10x higher background in upgraded ECL

1;

o(S(Kt%))=0.09 @5 ab"

0.03 @50 ab' (~SM value)

1000
800 -
600 —

400

200 2

rrent
10 background+upgrade
| — equivalent to ~ 10% L loss

1 MC B — K ny

[/

-0.3 -0.2 01 ¢ 61 62 03 04 0.5

AE

B HE i S e e R e
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Belle || more PID

Oc  forward-going (FW) photon

backward-going |
(BW) photon >

photodetector options:
(multichannel plate PMT):

Hamamatsu SL10

27.5x27.5 mm?, 4x4 ch

Photonis
59x59 mm?2, 8x8 ch

B s R e e e

aerogel

photodetector
options:

Hybrid
Avalanche
Photo
Diode
(Hamamatsu) &

Bi alkali
photo cathode

Vacuum
tube

I e_Pier APD

+ 6™8kV 300v

;‘: photo cathode j; bias voltage
(Or voltage

MCP-PMT)

Interplay work., CERN, Dec 2009



MC: B —-J/v o, 3r, ©
Belle Il more EM Calorimeter  gowenergyn) "

0.8

& ¥ T 1)
effect of upgrade on full B recon. 0.6 | t T g tj

forwgrd

—-——

! B E f e
= 5 8 H w v T & @ B A (O} 4
—— = o) = 0 @« o« wQ 0 D (o)} -
8 £ & z o £ &£ £ &8 ¢ & =
@9 N ®m 9 & © 9 9 © o © o & o 04 S
@ 8 4 8 8 &4 8 8 & § & 8 & ®© =8 R &)
38 8 8 & &4 & ¥ ¥ @4 & & o & A * 0-0.2GeV
£3 N % 8 83 § 8 88 8 R/ & 8§
i g 8 2 8 8§ 3 § 8 8 8 4 8 & 8 . 0.2:0.4GeV
t ¢ + 0.4-0.6GeV
3 i i L L
1 , N = ¢ bkg x 10
4 . +upgrade
VAR barrel Pg
09 Atz \%‘/ | 7
D ; /— Efficiency | l il
08l - peene B hackground 0.8 . . = . . :
e - L
3 udsc background
- .
BRI 3 [ ]
ol | s | | 0.6 | _ |
] 2 4 6 / 8 10 12 14 16 X GC) 3
— e ™ [
e 0.4 5
realistic with 10x bkg. o
+ upgrade ¥ &
0.3 | + 00.2 GeV
* 0.2-0.4GeV
* 0.4-0.6GeV
% 7 ‘ 7
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Belle || more ECL, B »K*ovy - ;s P gw’ L

FCNC with lower hadronic
uncertainties compared to b— s#
Br(B —K*0vv)<3.4x10* @90% C.L.

a) BY . K*Oup

similar method as B —tv

full recon. By, K*® on signal side,
signal in Egg;
expected Ng

(Br=1.3x10") %
=J. e D e e L

. Niyg=3.15 02 04 06 08 1 12 14
improvements assumed E.. (GeV)
& Biag: 20% (similar EGL performance,

more inclusive + neutral modes) Sr?
epn: 15% (30% for K*0 —Kr)(barrel TOP + dE/dX); 3G 3'9”"_(:03”09
2: 50% increase of ¢ (hadr. tag only) @ 45 ab
Biag — Semil.: comparison for

B —tv (both tag methods used)

=0.37

—

O o k)W~ DO

o IIII|IIII|

3 & significance @ 8 ab™!
5 o significance @ 25 ab™
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Belle Il more cbc read-out:
dead time 800 ns — 2200 ns
— 200 ns

Central Drift Chamber smaller cells (5x5 mm2)

s © © © ©°o o o installed in 2003 in two
R inner layers;  ssof 1]
i . o & - B o . . 400 Stnall Cell(layer2)t =
. g 350
© . S drift time £ 300
I L decreased :%°
Ei . o - o - o _ = 200
3 <100 ns; 150 ot -
170mrn.e coee e 100 .
50
. o Field Wire Al 126umg 0 i _ " .
cell size # enseWireAu.pleted W 30ume 0B 060405 0 03040608 1
Distance from sense wire {(cm)
200 f e inner-most layer expected performance
175 o D DT Operating well (20x bkg w.r.t. Belle):
150 47 200 kHz; :
e e 115 @ B >J/y Kq:
e . E +2°/
g1 if 20x bkg. for other layers o°
75 OAE +6%
E => No problem AR
z 1 B —D**D*"
9 10 kHz
0 Mgl g e +30%
0 5 10 15 20 25 30 35 40 45 B0
Layer of CDC GAE +1 1 o/O
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Belle || more KLm

endcap: ] y-strip
- scintillators, two orthogonal directions in plane
one super-layer, WLS read-out Iren plate N\ _
- avalanche photo-diode in Geiger mode _= X-strip
(GAPD) plane
super-layer: /lumlmum frar—n_e—i
iron
Al frame
X-strips
y-strips
single strip:

wavelength shifter

polystyrene with 1.5% PTP
diffusion reflector (TiO,) and 0.01% POPOP
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Belle || more physics sensitivity

Observable Belle 2006 SuperKEKB TLHCh
(~0.5 ab™1) (5 ab—1) (30 ab—1y (2~ (01
Hadronic & — s transitions
A8 o 0.22 0.073 0.029 0.14
A8, ko 0.11 0.038 0.020
ASKgKgKg 0.33 0.105 0.037 - -
AAwng 0.15 0.072 0.042 - =
Agpsrc+ 0.17 0.05 0.014
Radiative/electroweak b — s transitions
Sngofy 0.32 0.10 0.03 - -
Ry 0.07 0.02 0.043
B(B — X.v) 13% 7% 6% - ~
Acp(B — Xv) 0.058 0.01 0.005 - -
Cy from App(B — K*{t(™) - 11% 4%
C1o from App(B — K*{te™) - 13% 4%
C7/Cq from Apg(B — K*4T¢7) = 5% %
B(BT — Ktuvv) <3 Bsm ? 30% - -
B(B® — K*%p) T < 40 Bgm ? 35% = =
Radiative/electroweak b — d transitions
84 - 0.3 0.1
B(B — Xgv) - 24% - -
preliminary

(blue text are just edits, no special emphasize)
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Belle || more physics sensitivity

Leptonic/semileptonic B decays

B(B+ — 7tu) 3.50 10% 3% - -
B(BT — utv) < 24Bsyy 4.3 ab™! for 50 discovery - -
B(BT — Drv) - 7.9% 2.5% - -
B(BY — Drv) - 28.5% 9.0% = -
LFV in 7 decays
B(r — pry) 1077 < 45 < 30 < 8 - -
B(r — pn) [1079] < 65 < 20 <4 - -
B(r — ppp) [1079] < 209 < 10 <1 - -
Unitarity triangle parameters

sin 2¢n 0.026 0.016 0.012 ~0.02 ~0.01
¢o (mT) 11° 10° 3° - -
2 (om) 68° < by < 95° 3° 1° 10° 4.5°
s (op) 69° < by < 107° 3° 1° ] ]
¢o (combined) 28 12 10° 4:5°
$s (D K (Dalitz) 20° 7° 0.5 8°

$3 (DK (ADS+GLW) - 16° 50 BelB®

B3 (D7) - 18° 6°

¢3 (combined) 6° ar 2% 24
|Vis| (inclusive) 6% 5% 3% = =
|Vip| (exclusive) 15% 12% (LQCD) 5% (LQCD) - -
tits 20.0% 3.4%

tity 15.7% 1.7%

preliminary

(blue text are just edits, no special emphasize)
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Belle || more physics sensitivity

Observable Belle Belle/SuperKEKB LHCbH!
(2 fb~ 1) (10 fb~1)
B, physics (25 fb=1) ( 5 ab™1)
BB, <] < 8.7 %1075 0.25 x 10-° . 2
ATS? /T, (Br(B, — Dg*)Dg*))) 3% 1% (model dependency) - -
AT /T (Bs — fop t-dependent) = T.20% . :
ds (with By — J/1o etc.) - - - 0.2 0.01
B(Bs — ptp) - 6 fb=! for 5¢ discovery
o3 (Bs — KK) - 7-10°
@3 (Bs — D K) - 13°
T decays (3fb~1) (500 fb~1)
B(T(15) — invisible) £ 9.5 108 o O x 107
(~0.5 ab—1)? (5 ab=1) (50 ab™1)
Charm physics
D mixing parameters
5 0.25% 0.10% 0.07% 0.25%!
Yy 0.18% 0.08% 0.05% 0.05%1
Ox 11° 6 47
g/ p| 0.16 0.07 0.05
b 0.13 rad 0.07 rad 0.04 rad
Ap 2.4% 1% 0.3%
New particles
Electroweak parameters (~10 ab—1)
sin” O - 3x107*
preliminary

(blue text are just edits, no special emphasize)

R e R R e e i e e e
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Belle || more example scenario

Possibilities of Super B-factory:
- can identify nature of NP - example

S(K )

02 03 04 0

02 03 04 05 06 07 08 09

SUSY SU(5)@vg
(non-degenerate)

S(K)

S(9Ks)

5 06 07 08 09
T T e T e

= 15USY SUB)®v,

81 800 [ (non-degenerats)

1600 | P

1 1
Higs sleptan gauging

S(pKs)

- mMSUGRA

Belle Il Status:

1 1
Higos sleptan

0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8

4

expected
sensitivity

of SuperBelle
5 ab

particle
mass
spectra
similar
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Belle Il more b — sqq

quasy two-body states

2 S

t-dependent Dalitz analyses

measure ¢, associated with individual
amplitudes (¢K,, foK,,...)

? : 2
£(980) K" A W Not including LD amplitude
oK B

Events / (0.050 GeV/c?)

300~
250
200~
150-
100- {7
0= pt g et
005115225335445 5
m(t* ) (GeV/c?)
> I .
[y f,(980) region
; 045 | 4 .
> 02 | ——— |
< -0° —
2 0.2F 1{'_':{:\ |
& 0.4- 1
-0.65
-0.8;—
-1 -6HI-L|.HI-I2IHI é 4‘. é
At(ps)
Belle II, 50 ab

range allowed with current
HFAG central values

determine possible new
phase with ¢ < o,(current)
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I
1

—0.05

A
\

O
0.009 +0.025 Ar(ETT)

0.050 +0.025
-0.098 +0.012
-0.01 £0.10

-

measured (HFAG)
expected (sum rule)

K070

—Kn
sum rule
(
(
(K*m

Belle |l more B — Kn




Belle |l more B — Kn

B —-Kn
sum rule
B —-KOor0: Belle, 50 ab!
main syst. uncertainty o
from tag side interf.; A(KOxO) ‘7@_

can be reduced by
measuring At with

0.10

semil. By, decays 0.05
B — Kox+, K+rO: A
full systematics treated  -dos

as non-scaling

o’
-
=

deviation may be
significant already with
~10 ab
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Belle || more B — v

H* discovery region:

for 50 ab-

similar results arise from

expectations for semileptonic
B —>DTV

[/TSM indpendent of m, in type-Il 2HDM

_ Br(B"—>1w) m

“ Br(B"—>uv) m
deviations in R SUSY;

2
[(B* —>7'v) =T (B" - r'v)-(1- % tan® B)’

my

5 o discovery from B —tv

M(Hi)IOOOJ‘""“"“ —
[GeV] | Currently
w goo €Xcluded 4
| @99/0/0 '
600:—600 -

B —uv: 4.3 ab for 5 ¢ discovery (SM Br);

Belle |l Status

510 L a4 : > r
: I

I_
(T TR TR TR T TR YW e v mm we e

0 20 40 60 80 100

20 60 100

LHC H* —tv;
exploting helicity effects

tanf

— LHC discovery potential, 100 fb"

LHC discovery potential, 30 fb'

(+ effect of trigger simul.,
mentioned to increase the discovery
limits in tanf by 25%)

Interplay work., CERN, Dec 2009



Belle Il more B - sy ®s I witho above
. } Bdecay |

Inclusive measurement H }ﬁ threshold |
E, spectrum  geconvolution of E, :‘gf ﬁ m ﬂ( oty 'E
(E,=5 — E 1% using L g

Br(B —X,y) radiative di-muon evts); i ]
boost to B rest frame; ]

b —>dy contrib. (4°/o); -40007;!5‘ B .—;

E;™*° [GeV]

m,'S/2~2.3 GeV

o mi +
last uncertainty due to boost; 9§‘j° C'L', Iowgr imit on m(H ),’ al tgnB
largest system.: corr. factors in o(Br) ,0.6 ab HyztonEsl
off-data subtraction ; assumed scaling 0.35¢ .
bkg. y’'s from B (other than n0, 1) -> 2l o
assumed non-scaling (0.24x104) ' HFAG, ICHEPO
rest of syst. scaling 0.25
0.2y Belle,\50 ab-'
+ existing meas.
L.L.cangetas o.1s!
high as ~500 GeV B x 10*
2.8 3 3.2 314 3:6 3:8 4 4.2
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