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<O B factories: CP violation in the B system
Belle I
CP violation in B system: from o 4”“5' 8wk’ BOtag
the discovery (2001) to a o 300} +\s B0 tag
precision measurement (2006) E 200
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) B factories: a success story

Belle IT

Measurements of CKM matrix elements and angles of the unitarity
triangle

Observation of direct CP violation in B decays

Measurements of rare decay modes (e.g., B>tv, Dtv)

b—>s transitions: probe for new sources of CPV and constraints from the
b->sy branching fraction

Forward-backward asymmetry (Ags) in b—>sl*l- has become a powerfull
tool to search for physics beyond SM.

Observation of D mixing
Searches for rare t decays

Observation of new hadrons

Peter Krizan, Ljubljana



Luminosity at B factories
(fb™)

2000 ———

——KEKB 1 : >1ab’
On resonance:
Y(5S): 121 b}
Y(4S): 711 fb~!
Y(3S): 3t *
Y(2S): 24 ™!
Y(1S): 6 tb™!
Off reson./scan:
~100 fb!

T
1

~ 550 fb™!

| On resonance:
1 Y(4S): 433 !
| Y(3S):30

{ Y(2S): 14 b

i : | 1 Off resonance:
0 ] _g-"-"u’/_ . e e A e ~ 54 ﬂ)_l
1998/1 2000/1 2002/1 2004/1 2006/1 2008/1 2010/1 2012/1

200

Fantastic performance much beyond design values!




Q(B The KEKB Collider & Belle Detector

Belle IT

-e (8 GeV) on e*(3.5 GeV)

Belle detector *Vs & My (as)
* Lorentz boost: By=0.425

SCC RF(HER)
- 22 mrad crossing angle
- Operating since 1999

? Peak luminosity (WR!) :

Q\,{\/‘ ......... : 2.1 x103%cm3s1

ARES(LER) g ki =2x design value

ek

Ares RF cavity

Q@ — et source , .
1 € First physics run on June 2, 1999

Last physics run on June 30, 2010
Lpeak = 2.1x10%%/cm?/s
L > 1ab’l

Peter Krizan, Ljubljana



(D Integrated Luminosity(cal)

Belle I DDV oscillation /_/_/J
~— 800 |

b—dy trénsition o

Com DIEtiOH Of ~— 600 CPviol%ation in Z(4430)*
KEKB/Belle after 11 Ny @0
vears of successful Xy // B—Kr decay
expe riment 20(CP violation in B—»érv decay

eutral B system ;
CP violation in

B e L

0 penguin decays

1998/1  2000/1  2002/1  2004/1 2006/1  2008/1  2010/1

fb1

Data size

=

beam _abort” ceremony on June 30, 201i- .-
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/O What next?

Belle IT

B factories = is SM with CKM right?
Next generation: Super B factories - in which way is the SM wrong?

- Need much more data (two orders!) because the SM worked so
well until now - Super B factory

However: it will be a different world in four years, there will be
serious competition from LHCb and BESIII

Still, ete- machines running at (or near) Y(4s) will have considerable
advantages in several classes of measurements, and will be
complementary in many more

Peter Krizan, Ljubljana



D Power of ete, example:
Be,,eﬂ Full Reconstruction Method
o Fully reconstruct one of the B's to
— Tag B flavor/charge

— Determine B momentum
— Exclude decay products of one B from further analysis

Decays of interest

B 7 (| BX v,

o e B>Kvv
(8Gevﬁ§;§ «—e+(3.5GeV) | B3Dev, v
Y(4 -
B / (3 full reconstruction
s B->Dr etc. (0.1~0.3%)

- Offline B meson beam!

Powerful tool for B decays with neutrinos

Peter Krizan, Ljubljana
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o Event candidate B- > 1~ v_

Belle IT

Exp 33 Run 678 Farm ¢ Event 1707483
Eher Q.00 Eler 0.0C Mon Feb 8 17z55z46 2004

BEI I E TrglD ODetVer O MoglD 0 BField 150 DspVer 7.50
Ptot(c 0.0 FEtot{gm} 0.0 SVD—M DGCDC—M 0O KLM—M_ 0O

B—l— s D07_r+ W i
(— K wntn)

BT — ‘T(—> euD)U

Peter Krizan, Ljubljana
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/O B—D®rv

Belle IT

Semileptonic decay sensitive to charged Higgs

Ratio of t to u,e could be reduced/enhanced significantly

B(B — Dtv)
B(B — Dév)

1

R(D) =

" T.Miki, T.Mimuta and

Compared to B—1tv M.Tanaka:hep-ph 0109244.

1.Smaller theoretical uncertainty of R(D)

0.8

R(D)

For B—1v, >
There is O(10%) fs uncertainty from lattice QCD " 2
2.Large expected Br (Ulrich Nierste arXiv:0801.4938.) \//
B(B~ — D%~ 5,)5™ = (0.71£0.09)% . S e
B(B® — Dtr~i,)5M (0.66 + 0.08)% tan
B(B —tv)=[1.657 3 (star)*y (sysi)]x10™ i

3. Differential distributions can be used to discriminate W* and H*
4. Sensitive to different vertex B>t v: H-b-u, B>Dtv: H-b-c
(LHC experiments sensitive to H-b-t)
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O B->Drtv

Belle I
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D>

Lo B->D*tv — similar constraints on H*
[PRL 99, 191807 (2007)]

FIRST OBSERVATION - 2007 ==

BF (B > D tv.)=(2.02 0% (stat ) £ 0.37(syst ) x 1072
SIGNAL YIELD N,=60 *3 6.7c (5.20 with syst.)

% e Miis - (Eb _ED[‘} _'E!'fb:lz _(_ﬁfag_ﬁpiﬂ _JE’.HHJE
= T . _ ’ . . ; . :
L3 60
= C |

aof sof | M7is - DATA

2L M signal

- 0 W bckgr.
20: 30

151
C 20

10: S e e et S I I
; 10

5F

- 0~
9.2”'5.2'1”5'.;1'7'7; TRy “g:é;qa[;sﬁm%_a O 2t [Gevicy
combinatorial peaking background
(D*ev)

background " ..
Peter Krizan, Ljubljana
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/O B ->KMvvy

Belle I arXiv:1002.5012

B—Kvv, B~ 4-1076 WE L
B—K*vv, B~ 6.8:10°6 Sy My
Fla= 03 |
| (=
SM: penguin+box =E
Look for departure from the N
expected value =2 Sl |
information on couplings Cv, o2 |
and Cv, compared to (Cv ) 03 |
Again: fully reconstruct one 4,50 n yoeos| @ I
of the B mesons, look for | e
signal (+nothing else) in the arXiv:1bOé.iS4i |

rest of the event.

not possible @ LHCb L N B S



CP violation in B->Kgr%

CP violation in B->Kgn®y decays: . K Y Scp Vs Cep
Search for right-handed currents 08 / ! 'Mar\
7 Belle

| Average

B—K*, B~ 4.0-103

dS ~0.2 (present)
- ~a few % at 50 ab!

not possible @ LHCb

Peter Krizan, Ljubljana



D .
LFV and New Physics

v T U
A D3l —r—
T~ N u(s)
e )
(m; )
m SUSY + Seasaw ' B Neutral Higgs mediated decay.
W Large LFV Br(t>uy)=0(10-7~9) B Important when Msusy >> EW scale.
Br(r —> 3u) =
2 4 2 4
e 2 10° ] Mok [”er ntf 407 | (M) |( a8’ (100Gev
m: Mgysy mE 60 m,
model Br(t—py) Br(z—lll )
mSUGRA+seesaw 107 10-°
SUSY+S0(10) 108 10-10
SM+seesaw 102 10-10
Non-Universal Z’ 10-° 108
SUSY+Higgs 10-10 10”7

bljana



Rare t decays

LF violating Tt decay?

Upper limits Theoretical predictions compared
® 1wy to present experimental limits
m TUN
A THUM SU3)Evg , Non-degenerate (I)
B factories | ng=4x10" GV tan i = 30
Belle, BaBar)
-7
10
mSUGRA +Seesau\) - i
SUSY+SO(10) % -
-8 =
10 : ‘_E -1z
g 42
SM+seesaw = 1a
SUSY+Higgs Super ctory ”
e 10
10 '
07 107 '
) Integ. Lum ( ab? ) 107" bz
0 500 1000 1500 2000 2500 3000
Reach of B factories = () [ GeV ]
Super B factories " TGotoetal., 2007

Peter Krizan, Ljubljana



B Physics @ Y (4S)

SuperB (75 ab ™)

Ohbservable

B Factories (? ab_l)

SuperB (75 ab™!)

sin(23) (J/v K" 0.018 0.005 (1)
cos{243) (J/v K*") 0.30 0.05
—sinf2g PR 0.10 0.02
cos{24d) (D&R") 0.20 0.04
S{J/fda") 0.10 0.02
S(DTD™) 0.20 0.03
S{pK) 0.13 0.02 (¥)
S EY 0.05 0.01 (¥)
S(HEIKDED 0.15 0.02 (%)
S(HIx") 0.15 0.02 (%)
S{why) 0.17 0.03 (%)
S(f k) 0.12 0.02 (#)
v (B — DE, D — CP eigenstates) ~ 1h° 2.5°
+ (B — DK, D — suppressed states) ~ 129 2.0°
7 (B — DK, D — multibody states) ~ 00 1.5°
v (B — DK, combined) ~ 5 1-2°
(23 (B — 'm'r) ~ 16° 30
a (B — pp) ~7° 1-2° (%)
a (B — px) ~ 12° 2°
o {combined) ~ B6° 1-2° ()
23+ (DWERF, DER IR T) 20° 5o
t Physics Sensitivity

B(r — ) 2 % 1077

B(r —wevy) 2x107°

B(r - ppp) 2x1071°

B(r —eee) 2x1071°

B(r — pn) 4 x 10710

B(r — en) 6 x 10710

B(r - £KY) 2x1071°

B, Physics @ Y (5S)

QObservable B Factories (2 a.b_l)
|Viy| (exclusive) A% (%)
|Va| {inclusive) 1% (#)
|V€;b‘ (exclusive) % (*)
|Vas| (inclusive) 8% (%)
B(B — 1v) 20%
B(B — pv) visible
B(B — Drv) 10%
B(BE — pv) 15%
B(B — wy) 30%
Acp(B — K*) 0.007 (1)
Acp(B — pv) ~ 020
Acp(b— s7) 0.012 (1)
Acp(b— (s +d)v) 0.03
S{EJx"y) 0.15
S(p™y) possible
Acp(B — K*2) %
AFE(B — K*d)s, 25%,
AFE(B — X &8s, 35%
B(B — Kvv) visible
B(B — nvi) -

3% (1)
5%
0.004 (1 %)
0.05
0.004 (1)
0.006 (1)
0.02 (%)
0.10

1%
9%
5%
20%
possible

Charm mixing and CP

Mode Observable  Y(45)

(75 ab™h)

¥ (3770)
(300 ™1

3% 107"

71074

5x107*

4.9 »x 107!

3.5 %1074

3% 1072
20

D' —K*r~ ?

D' —KtK~
D' — Kiag+a—

(1-2) x 1077
(1-2) x 1072

cos § (0.01—0.02)

Charm FCNC

Sensitivity

Observable Error with 1 ab™'  Error with 30 ab™
AT 0.16 ps! 0.03 ps—
T 0.07 ps~* 0.01 ps*
s from angular analysis 20° 8°
Ag 0.006 0.004
Acu 0.004 0.004
B(B, — ptu™) - < 8x107?
|Via/ Vis| 0.08 0.017
B(B, — vv) 8% %

B from J/ e 10° 3°

A, from B, — K°K° 24° 11°

1x1078
2 x 1078
3x1078
3x1078
1x10°%

DY 5 ete,
DY = et

DY ne+e
DY I&’Se"'

Dt = ghet

DY - pp”
DD s TTDF"+“_

: D” — nutp

e”, D* — Koutpu~

e, Dt — atptus

1x1078
1x10°8
2 %1078
3 %1078
3 x107%

Db - etpt
+6i,u,:F
Dei;ﬁ:

Do neiuq:

DY Koetu™
1x10°%
1x10°8
1x1078

Dt —wqetet, DY — K~
DY e utpt, DY 5> K ptp®
Dt s a—etut, DY - K—etp™

etet

M. Giorgi, ICHEP2010



'
Physics with 50ab-1

Recent update:
e Physics at Super B Factory (Belle IT authors + guests)
> arXiv:1002.5012

Peter Krizan, Ljubljana
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/O Accelerator

Belle IT

Peter Krizan, Ljubljana
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Belle IT

Peak Luminosity Trends

aaoanaratrianm R
SIIGIAGLULIVIEIE r_l_
e

Need O(100x) more data > Next

fartAariae

1WAV IGY Supel‘KEKB

e collider

s 40 times higher )
: luminosity '
TIM  Jorerremrmensrersssssenssseesssssssssessssesessesssssssssse s s s e s e
2
1]
)
R 1 S OSSSSAWSSNSSS: NSNS NSRS SRS . S ——————————— .
=
=
-
TOME s ssnsessesbessmsessessmssesessnssesessnsessessnss o e soseessssnssesssesssesssesssesssesos I Beveeeeseoesees s e ess e est st otk ke e st s .
107 L ....................................................................................................... -
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> _ _ _ _ _ Super
QB% Strategies for increasing luminosity || __ KEKB

Beam-beam parameter
Lorentz Beam current

factor \

N V.. Uf I“gfi R, ) Lumi. reduction factor
L="1+— = d (crossing angle)&
2§re p O, ﬁg Rg_\, ) . Tune shift reduction factor

(hour glass effect)
Classical electron 0.8 -1
radius (short bunch)

Beam size ratio@IP Vertical beta function@IP
1 -2 % (flat beam)
1) Smaller 8,” «— W "
i o <= Nano-Beam” scheme
(2) Increase beam currents «

(3) Increase &,

Collision with very small spot-size beams

Invented by Pantaleo Raimondi for SuperB



Super
Machine design parameters Qﬂ

KEKB
parameters ER JER
Beam energy Eb 3.5 8
Half crossing angle ¢ 11
Horizontal emittance Ex 18 24
Emittance ratio K 0.88 0.66
Beta functions at IP | Bx'/By" 1200/5.9
Beam currents b 1.64 1.19
beam-beam parameter Cy 0.129 0.090
Luminosity L 2.1 x 103
- Small beam size & high current to increase luminosity
 Large crossing angle
- Change beam energies to solve the problem of LER short lifetime

Peter Krizan, Ljubljana



Super
KEKB

uest for BSM

Belle II .
Colliding bunches

New IR X
N ~

New superconducting
/permanent final focusing
quads near the IP

" New beam pipe
& bellows

Replace short dipoles
with longer ones (LER)

' H%Fﬂﬁ#ﬁ '
FHHHHA T ovenaee

Redesign the lattices of HER & Damping ring # Bw:

LER to squeeze the emittance 'l : '

TiN-coated beam pipe Low emittance gun
with antechambers Low emittance

electrons to inject

T

Add / modify RF systems .
for higher beam current =

Positron source

New positron target /
capture section

1

[NEG Pump]

To get x40 higher luminosity

[Beam Channel)
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/O Detector

Belle IT

Peter Krizan, Ljubljana



Z Requirements for the Belle II detector

Belle E ExpMC 2 Exp 25 Run 1BB6 Event 1
Eher 8.00 Eler 3.50 Date 1031120 Time 90351
B EL L E TrglD ODetVer 1 MaglD 21 BFleld 1,50 Dspver 7.50
Plot(ch) 0.0 Etok(gm) 0.0SVD-M 0CDC-M 2KLM—M 0

Critical issues at L= 8 x 103%/cm?/sec

» Higher background ( x10-20)

- radiation damage and occupancy

- fake hits and pile-up noise in the EM
» Higher event rate ( x10)

- higher rate trigger, DAQ and computing
» Require special features

- low p p identification < suu recon. eff.
- hermeticity < v “reconstruction”

Solutions:

» Replace inner layers of the vertex detector
with a pixel detector.

» Replace inner part of the central tracker
with a silicon strip detector.

» Better particle identification device

» Replace endcap calorimeter crystals

» Faster readout electronics and computing
system.

b

arXiv:1011.0352v1 " peter Krizan, Ljubljand




EE Belle II in comparison with Belle

Be”e Il SIDE VIEW

Sulber conducting coil | L
B
c
[
Sal
— E Tals)
g SVD PXDI(2 layers) ﬁ/ e = 3
310 50/
D \ / 8 . 280
) ] . Srhajl cell cl{;mber = &
\ e Qcs | ¢ - § |acs § 2

g .
) TE— IP Chaniber ——

=r==="1 [P

435(Cryostat)| B0O(Cryostat)

A1250

— A | cpc

P o
,’\\(/ SR ol Sl S S S
F 5, £ f
B ., e, &
Vove Yo Vi b \ v
B I

i R

SVD: 4 DSSD lyrs = 2 DEPFET lyrs + 4 DSSD lyrs IE[

CDC: small cell, long lever arm Belle

- L . % 1
FAAAHEA TR B HA F b 2080 L S g ]
] > 4 Csl S B
- = r\“‘:‘a‘:‘.‘**r;:\--q.-xi.- 1.1 3,—..-.,-'}:'/;4-11-’-\?4 4 4>" NG AR
= SN R e kb )
) I
[ s

ACC+TOF - TOP+A-RICH ] I 1

X

Bellz &
lls-li{Nano beam option)

ECL: waveform sampling, pure Csl for end-caps Parameters are preliminary wase =

KLM: RPC - Scintillator +SiPM (end-caps) E " " Y. Ushiroda, ICHEP2010




EVertex Detector |

Beam Pipe r=10mm e | e T
DEPFET :
Layer 1 r=14mm
Layer 2 r=22mm
DSSD
Layer 3 r= 38mm
Layer 4 r= 80mm
Layer 5 r=115mm ‘_[_
Layer 6 r = 140mm ”—[z s
| Mechanical mockup of pixel detector i L

A prototype ladder using the first 6
inch DSSD from Hamamatsu has
been assembled and tested.
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] [Fxpected performance: vertexing

Significant improvement in IP resolution!

[ Impact parameter resolution d0 |

N' [ Impact parameter resolution z0 |

; g o=t — s
=10 T LA s e —=10° T 14
o I Less Coulomb S pAsin
g N scatterings 'B' R
S Of L \\ e § [\
8) B \\ %\i\\ ) Pixel detector close
\ Belle e Be to the beam pipe
= TN
e T b
B ell e I I l‘{i‘:@":i.::.;::,'E::;:_-;_-,-rr-,. Bel II e S
0 1.0 2.0 0 1.0 2.0
ppBsin(6)2[GeV/c] ppsin(6)>[GeV/c]
Significant improvement in 5§S(K4n%) b

g, 250MBB

Ks track Al NG
' "9~ 535MBB
B verte)l.

z ————> IP profile e /
'...* i

Larger radial
coverage of SVD

B decay point reconstruction
with K trajectory

L(ab™) }



>3 Particle identification

Beﬂeﬂ systems

# Barrel PID: Time of Propagation Counter (TOP)

Endcap PID: Aerogel RICH (ARICH)

«—200mm

p“oto“

. C(\ere“\‘o\‘
MCP-PRAT %?ﬁ?@m;

= Z
kward 5 Forward
) Quartz radiator Focusing mirror

/\

A 4

5 55 5555 55 5

Aerogel radiator

Small expansion block
n~1.05

Hamamatsu MCP-PMT (measure t, x and y)

Hamamatsu HAPD
200 yo | 1) ) L)L L L + new ASIC

TN N W N R [ Y. ¢ & E
W % % % % % % % L 1 | | T N T T B B B B F F, i A
AL N N N . T T N N I| [ | | A S O O A L L i M L "'f(\ & - i P A "“‘. A /
[ T I o

=

\ TOF support bracket \ TOP QBB{Quartz bar box) -
| 5[1 ...'\-"..'. .
1000 1650 (20)

777min. / B00max. 1590
cDC

IDS{Inner detector support) and COC-SC{Suppornt cylindsr):t

|-
\r”j
1,

280

DC @ hawail

Endcap PID
R1145 EACC

120C

R

=

Ty [
Aerogel radmt«:‘_» l Hamamatsu HAPD + readout
200

Peter Krizan, Ljubljana




(D . . _ -~ .
/S Barrel PID: Time-of-propagation (TOP) counter

Belle IT

MCP_PHT TS 00)

= s
Jkweard Forward

e Cherenkov ring imaging with

Ir:ll-t”a- f/nk\j

=
T

e Reconstruct angle from two coordinates and the time
of propagation of the photon

— Quartz radiator (2cm)
— Photon detector (MCP-PMT)
e Good time resolution ~ 40 ps
e Single photon sensitivity in 1.5 T

e Wave-form sampling read-out 3t
£ N

Quartz bar

Array of

/ H E;| oo oo ool g ool ool oo aa by g 1aa gl
Jast PMT's 20 -15-10 -5 0 5 10 jfs 20
X (cmi)

Peter Krizan, Ljubljana
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Beam
spot

@] TOP (Barrel PID)

Belle IT

e Quartz radiator
— 2.6mt x 45cmW x 2cm?
— Excellent surface accuracy

o MCP-PMT
— Hamamatsu 16¢ch MCP-PMT
e Good TTS (<35ps) & enough lifetime
o Multialkali photo-cathode - SBA
e Beam test in 2009
— # of photons consistent
— Time resolution OK

2501 1st
0.12 ; HH-HH beam data -
0.1: simulation data 200 r L
[ n -
n.nsi 150 2 150~ 2n
0.06]- C
a 100 100
0.04 B
0.02 50 :— 50—
015 20 25 30 a0 a5 s L o :I‘JlelJ‘, AT
9.00 220 240 260 280 300 320 340 900 320 340 360 380 400 420 440
# of photons [1count/25ps] [1count/25ps]

Peter Krizan, Ljubljana



Aerogel RICH (endcap PID)

[ RICH Hit Map, w.r.t. track | rich_2d_1

Entries 412448

Mean x -0.09929
Meany -0.4329
RMS x 43.24
RMS y

| I i L -
-100 -50 0 50 100

Cherenkov angle distribution

Entries 64801

Hamamatsu HAPD : .
peak Q.E. ~33% 6000 '[ - i

\ - I k I .y B constant 6129+ 39.4
L mean 0.3067 £ 0.0001

( Su per Bla a I ) 5000 = sigma 0.01349 = 0.00007
L BG const -192.6 = 20.5

4000 :— BG slope 1715+ 69.4

5 # of tracks : 2700
3000 # Photons : 41339.7 +- 227.3

RICH with a novel
“focusing” radiator —
a two layer radiator

Photon/track: 15.31 +- 0.08
BG / track : 2.00 +- 0.03

2000

e e T S A

v

Employ multiple layers with
different refractive indices =
Cherenkov images from
individual layers overlap on the
photon detector.

6.6 0 /K at 4GeV/c!

Peter Krizan, Ljubljana
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<O KLM upgrade in the endcaps

Scintillator-based KLM (endcap)

e Two independent (x and y) layers in one superlayer made of
orthogonal strips with WLS read out

e Photo-detector = avalanche photodiode in Geiger mode (SiPM)

Belle IT

e ~120 strips in one 90° sector
(max L=280cm, w=25mm)
e ~30000 read out channels

e Geometrical acceptance > 99%

Mirror 3M (above
groove & at fiber end)

light yield ~ 1.2-1.4)

—

Optical glue increase the

b y-strip
plane

\

< x-strip
plane

Iron plate

Aluminium frame

WLS: Kurarai Y11 1.2 mm GAPD

Diffusion reflector (TiO,) Strips: polystyrene with 1.5% PTP & 0.01% POPOP
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Status of the project

Peter Krizan, Ljubljana



13 countries/regions, 56 institutions

Ocean

~350 collaborators,
~110 from Europe

Peter Krizan, Ljubljana
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<O European groups of Belle-II

Belle IT

«Austria: HEPHY (Vienna)
*Czech Republic: Charles University in Prague

«Germany: U. Bonn, U. Giessen, U. Goettingen, U. Heidelberg, KIT Karlsruhe,
LMU Munich, MPI Munich, TU Munich

Poland: INP Krakow
*Russia: ITEP (Moscow), BINP (Novosibirsk), IHEP (Protvino)

Slovenia: J. Stefan Institute, U. Ljubljana, U. Maribor, U. Nova Gorica

Sizeable fraction of the collaboration: in total ~110 collaborators out of ~350!

Peter Krizan, Ljubljana
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<O European groups of Belle-II

Belle IT

The European groups have major responsibilities in some essential detector
systems:

*Pixel vertex detector (DEPFET)

*Silicon strip vertex detector

Particle identification systems (endcap Aerogel RICH, barrel Time-of-
Propagation counter)

Electromagnetic calorimeter

*Muon detector based on scintilator strips

They are also contributing substantially to the computing and software, as
well as to the set-up of the physics program.

Peter Krizan, Ljubljana



7th Open Meeting of the Beﬂe Il Coﬂaboratmn

D

Top | Bulletin | Registration | Particip:
Program | Access | Accommo dat|0n| Otl

O

Belle IT

Registration
To register, please fill the 7th B2GM registration form

If you have trouble to access the registration page, please send your name, affiliation, country, status
(staffistudent), and e-mail address to the Belle secretariat (FAX number and e-mail address can be found

Open Collaboration

Following the KEK roadmap, the KEKE accelerator will be upgraded in 3~4 year to reach an initial target
luminosity of 8 x 10°° em2s™". This meeting is expected to be an important step towards finalizing the design

M eeti n g Se ri eS of the Belle-Il spectrometer.

e 6t Open Meeting of the Belle II Collaboratior
(July 5-7, 2010, KEK, Japan)

o 5t Open Meeting of the Belle II Collaboration
(March 31 — April 2, 2010, KEK, Japan)

e 4th Open Meeting of the Belle II Collaboration
(November 18-20, 2009, KEK, Japan)

e 3rd Open Meeting of the Belle I Collaboration
(July 7-9, 2009, KEK, Japan)

e 2nd Open Meeting of the Belle IT Collaboration
(March 17-19, 2009, KEK, Japan)

e 1st Open Meeting of the Belle II Collaboration
(December 10-12, 2008, KEK, Japan)

e 2nd Open Meeting of the SuperKEKB proto-collaboration
(July 3-4, 2008, KEK, Japan)
e 1st Open Meeting of the SuperKEKB proto-collaboration
(March 19-20, 2008, KEK, Japan) na
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<o Big step forward

Belle I
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I Press Release E

KEKB upgrade plan has been approved

June 23, 2010
High Energy Accelerator Research Organization (KEK)

The MEXT, the Japanese Ministry that supervises KEK, has announced that it will appropriate a budget of 100 oku-yen
(approx $110M) over the next three years starting this Japanese fiscal year (JFY2010) for the high performance upgrade

program of KEKB. This is part of the measures taken under the new "Very Advanced Research Support Program" of the
Japanese government.

"We are delighted to hear this news," says Masanori Yamauchi, former spokesperson for the Belle experiment and
currently a deputy director of the Institute of Particle and Nuclear Studies of KEK. "This three- year upgrade plan allows
the Belle experiment to study the physics from decays of heavy flavor particles with an unprecedented precision. It
means that KEK in Japan is launching a renewed research program in search for new physics by using a technique
which is complementary to what is employed at LHC at CERN."

[ Media Contact] Youhei Morita,
Head of Public Relations Office, KEK
tel. +81-29-879-6047

Peter Krizan, Ljubljana
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il SuperKEKB/Belle II funding Status

Belle I

e 5.8 oku yen (~7 MUSD) for Damping Ring (FY2010)

e 100 oku yen (~110 MUSD) for the machine—>
Very Advanced Research Support Program (FY2010-2012)

Continue efforts to obtain additional funds to complete
construction as scheduled — regular Japanese budget.

Several non-Japanese funding agencies have already allocated
sizable funds for the upgrade.

—>construction started!

Peter Krizan, Ljubljana



</ SuperKEKB Main Ring schedule

Belle I Oct 50 5010
UCL. 20, 2010
FY2010 FY2011 FY2012 FY2013 FY2014 FY2015
DKEKB operation MR commissionir§>
Tunnel clear Physics Run >

Remove magnets and
i Base

Beam pipes (LER)

Beam pipes (HER)
| Design

Fabricatioq

| >
| Install >

Magnets & Power supplies

Alignment

Beam monitors and Control

| Design & Fabrication

>
RF system |L>

| Layout change / Add stations / Cavity improvements
Conditioning

IR hardware

g pesisrs .

Infrastructure | Building construction >
| Cooling system >
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Linac upgrade and DR construction schedule

Belle I Oct. 20, 2010

FY2010 FY2011 FY2012 FY2013 FY2014 FY2015

Linac upgrade

Low emittance e- gun Linac commissioning>
| R&D >l Construction >

e+ new matching & L-band acc.

PF injection 3T 32T R
StUdy(AlgUn) ——— ——————— - e . - o
Damping Ring
Tunnel & building DR commissioning>

| Tunnel construction >
Power supplies [ Building construction = allmg >

Beam pipes | Fabrication > | Install >

Monitors, Control

Fabrication

Install >
RF System

| cavity design >

| cavity fabrication >| cavity install >
| HPtest 5 HP test > [ HP&LLRFinstall
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] Installation Schedule of Belle I1

Belle I
2010 2011 |
112 3456 7 89111121 2/ 3 45 6 7/ 8 91(111:
Belle roll-out Dec. 2010
Belle disassemble Jan. - Mar. 2011 | | ]
Rotation Jul. - Sep. 2013

Installation of E-KLM  Apr. - Jun. 2013
Installation of B-KLM Oct. - Jun. 2013
May - Aug. 2014
IRSESISHERGRASRIEENN Mar. - Jun. 2014
Installation of Endcaps  Sep. 2014
Installation of TOP Feb. - May 2014
IRSESNSECRSRERENNN Jun. 2014
ladder mounting of PXD May 2014

Jun. 2014
IRSESHSEERSESENNN Jul. - Aug. 2014

- 2012 2013 2014
1234567 8510111z1 23 4567/ 8910171121 2 3 4|56 7/ 891C1112

Belle roll-out Dec. 2010
Belle disassemble Jan. - Mar. 2011
Rotation Jul. - Sep. 2013

Apr. - Jun. 2013 EREEEEEEEEEEEEE
Installation of B-KLM Oct. - Jun. 2013

May - Aug. 2014 HEER

Mar. - Jun. 2014 [ ] [ |
Installation of Endcaps  Sep. 2014
Installation of TOP Feb. - May 2014

Jun. 2014 [ |
ladder mounting of PXD May 2014

Jun. 2014 [ |
IRSESHSEORGRBEENIN Jul. - Aug. 2014 [ | ]

Peter Krizan, Ljubljana



Two weeks ago: taking out the
SVD2 vertex ector
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O Luminosity prospect

Belle IT

70,
R Milestone of SuperKEKB
= sof
o C .
i= - We will reach 50 ab;
g 40 in 2020~2021 9 month/year
a5 - n ' 20 days/month
- © 30—
L~ B
< 20—
(®)) C
Q -
10
o
x10%° gf
=) 6~ Commissioning starts
2~ 4 in-2"d half of 2014
EL ¢
3E 20
x 2 .. . . r . . r e s B
§ 10 2012 2014 2016 2018 2020 2022

Shutdown

for upgrade Peter Krizan, Ljubljana
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— S u m m a ry > uest for BSM

B factories have proven to be an excellent tool for flavour physics,
with reliable long term operation, constant improvement of the
performance, achieving and surpasing design perfomance

Major upgrade at KEK in 2010-14 - SuperKEKB+Belle II, L x40,
construction started

The project has a strong European participation (~1/3!), including
major responsibilities in several essential subsystems

Physics reach updates available
Technical design report published

Expect a new, exciting era of discoveries, complementary to the LHC

Peter Krizan, Ljubljana
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<O Additional slides

Belle IT

Peter Krizan, Ljubljana
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Financial Oversight Panel BPAC

Repor Oversight J'
Belle II collaboration
| . | Spokesperson

Money transfer l lPurchase req.
KEK

Accounting office

Purchasing office
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<O Belle-II Collaboration

Belle IT

2004.06: Lol for SuperKEKB
2008.01: KEK Roadmap — identified as high priority project at KEK

2008.12: New collaboration (Belle-II) officially formed

% 13 countries/region, 43 institutes, ~300 members
Separate group/organization from Belle

Executive Board (Chair: H. Aihara)
|

— Physics coordinator: B. Golob

=|pelEEpREa; s NIET Technical coordinator: Y. Ushiroda

Project manager: M. Yamauchi

Software /computing
Institutional Board (Chair: L. Piilonen) coordinators: T. Hara / T. Kuhr

2010.11: 7t Open Collaboration Meeting

Peter Krizan, Ljubljana
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<O Physics at a Super B Factory

e There is a good chance to see new phenomena;

— CPV in B decays from the new physics (non KM).
— Lepton flavor violations in t decays.

e They will help to diagnose (if found) or constrain (if not found) new
physics models.

e B>1v, Dtv can probe the charged Higgs in large tanp region.

e Physics motivation is independent of LHC.

— If LHC finds NP, precision flavour physics is compulsory.

— If LHC finds no NP, high statistics B/t decays would be a unique way
to search for the >TeV scale physics (=TeV scale in case of MFV).

There are many more topics: CPV in charm, new hadrons, ...

Peter Krizan, Ljubljana
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Super B Factory Motivation 2

e Lessons from history: the top quark

Physics of top quark b uet~  d Vg Vo Vi
First estimate of mass: BB mixing > ARGUS _

. . . w— Xwt VCKM_ Vcd Vcs Vcb
Direct production, Mass, width etc. - CDF/D0O 3 - -
Off-diagonal couplings, phase - BaBar/Belle & @ Vs Voo

Even before that: prediction of charm quark from the GIM mechanism, and
its mass from K% mixing

Recent update of the physics reach with 50 ab1:
Physics at Super B Factory (Belle II authors + guests)
> arXiv:1002.5012



