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KEKB Performance
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> World record luminosity: 2.1 x 103** cm=s?! - Twice design
> 1 ab? of integrated luminosity
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Achievements of B-factories

> Observation of mixing-induced CP violation in B° system

EPS 2001

 Precision measurement of sin(20.) T

 Observation of direct CPV in B decays B | n

« Measurements of rare decays I = o T —
(b »>sy,b-sltl, B-1v,...) - :

- Observation of D° mixing Do R

e LFV searches in T decays b A

040 080 120 r o e

. BS phyS|CS at Y(SS) M{ x1T) - M{1T) (GV) |}_E'i_gin2|3 . -a @ ]

e Observation of new (exotic) hadrons
(n,, h,, X(3872), Z,*, ...)

> Very rich physics program! R




Why A Super Flavor Factory?

> We know there has to be New Physics somewhere
« Atlas and CMS have not found it (yet?)

> Precision flavor physics measurement may reveal the NP
(like in the past)
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> Several measurements can only be done at B factories
and are still limited by statistics
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Full Reconstruction at B Factories

Bt — Dxt
(— Kn wntn")

B~ — 17(— evi)v

7

« Full reconstruction of hadronically I
decaying B meson

> Momentum and charge of signal B known ﬁ
> All remaining particles belong to the signal B
> Reconstruction of B -» D%tv, B - ™, B = Kvv, B = vy, ...

hermeticity!

Aoy ¢ =




Projections for 50 ab!

arxXiv:1002.5012
Observable Belle 2006 SuperKEKB TLHCDH
(~0.5 ab™1) (5 ab™!) (50 ab=1)  (2fb~1) (10 fb71)
Leptonic/semileptonic B decays
B(Bt — 77v) 3.50 10% 3% - -
B(Bt — utv) < 2.4Bsm 4.3 ab™! for 50 discovery . )
B(B* — D1v) - 8% 3% . -
B(B° — Drv) 4 30% 10% - -
LEV in 7 decays (U.L. at 90% C.L.)
B(t — wy) [1079] 45 10 5 - -
B(r — un) [107°] 65 5 2 - -
B(T — pup) [107°] 21 3 1 . -
B(Bt — Ktvv) T < 3 Bsy 30% - -
B(BY — K*up) 1 < 40 By 35% - -
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http://arxiv.org/abs/1002.5012

Projections for 50 ab!

arXiv:1002.5012

Observable Belle 2006 SuperKEKB TLHCD
(~0.5 ab™1) (5 ab™1) (50 ab=1)  (2fb~1) (10 fb71)
Unitarity triangle parameters
sin 201 0.026 0.016 0.012 ~0.02 ~0.01
G2 (7T) 11° 10° 3° - -
o2 (pm) 687 < ¢ < 95° 2 1.5° 10° 4.5°
o2 (pp) 62° < ¢ < 107° 2 1.:5° - -
¢9 (combined) 2° M e 10° 4.5°
o3 (DK () (Dalitz mod. ind.) 20° i - 8°
¢3 (DK™)) (ADS+GLW) : 16° 5° 5-15°
p3 (D)) : 18° S
@3 (combined) 6° 1.5° 4.2° 2.4°
Vs (inclusive) 6% 5% 3% - -
V| (exclusive) 15% 12% (LQCD) 5% (LQCD) - -
i1y 20.0% 3.4%
g 15.7% 1.7%
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Projections for 50 ab!

arXiv:1002.5012

Observable Belle 2006 SuperKEKDB TLHChH
(~0.5 ab—1) (5 ab™1) (Ghab=") @) (W)
Hadronic b — s transitions
ASy ko 0.22 0.073 0.029 0.14
AS, ko 0.11 0.038 0.020
AS}&’%IX’% ng 033 (} 103 0037 = =
AAz0 g9 0.15 0.072 0.042 - -
Appr+ 0.17 0.05 0.014
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_\) a
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Aim For 50 ab?!

Peak Luminosity Trends (e'e” collider)

8 x 1035
R SuperKEKB —» X 5 1
: 1 CM~ S

i \
10 L |

=
&

0% |

Luminosity

o
et
&

TRIST AR I

104 |

1970 1580 1550 2000 2010 2020




Accelerator Design: Nano Beam Scheme

Invented by Pantaleo Raimondi for SuperB

Beam-Beam parameter *
Lorentz factor P EY U \/(By /gy)
Beam current

\ Geometrical
( ().’}' ) I g /R_\ reduction factors
) | (crossing angle,
L — ’}/i 1 | 2 EOVEI L |— hourglass effect)
I k * II II
2€r€ \ O-x ) ﬁvi @5)/

-’

I

Vertical beta function at IP
Beam aspect ratioat IP ‘

B (cm) B (mm) g, e (nm) 1., (A) L(cm2s?)
KEKB w/crab 120/120 5.9/59  0.13/0.09 18/24 1.6/1.2 2.11 x 1034
SuperKEKB  3.2/25 0.27/0.31 0.09/0.08 3.2/5.0 3.6/2.6 80x 103




SuperKEKB Upgrade

New superconducting
/permanent final
focusing quads
near the IP

Belle Il

" New beam pipe
& bellows

TiN-coated beam pipe
with antechambers

[NEG Pump]

[SR Channel]
[Beam Channel]

Replace short dipoles with
longer ones (LER)
Low emittance

HHHHHH -
@ positrons to inject

H:‘FHML[:‘*:H:% | Damping ring #“\a ;
Larger crossing angle u*/ ‘

2(p =22 mrad - 83 mrad Low emittance gun
Low emittance

Smaller asymmetry electrons to inject
3.5/8GeV - 4/7 GeV

Add / modify RF
systems for higher

beam current Redesign the lattices of HER &

LER to squeeze the emittance

Positron source
(LB I = =

New positron target /
capture section
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SuperKEKB Construction

- Installation of first dipole magnet on February 7, 2012

T Thomas Kuhr Capri Workshop 11.06.2012 Page 13



SuperKEKB Construction

- Damping ring 13/Ma
construction .
started
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Belle Il Detector Compared with Belle

L.

> Higher background,

rate
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Background Simulation
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Belle || Detector

K, and muon detector:

Resistive Plate Counter (barrel)
illator + WLSF + MPPC (end-caps)

. N
EM Calorimeter:

CslI(TI), waveform samplin
Pure Csl + wavefor \“\\\\ :

PR ontification
electrons T - % sy E pagation counter (barrel)
(7GeV) P~ T — ~ ing Aerogel RICH (fwd)

Beryllium beam pipe ;7%
2cm diameter ‘5.::.:__._ _

positrons
(4GeV)

Vertex Detec
2 layers DEPFET + Ak
4 layers DSSD

Central Drift Chamber
He(50%):C.Hs(50%), small cells,
long lever arm, fast electronics
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Beam Pipe and Pixel Detector

=—

i N \ &
Beryllium beam pipe 7 ﬁ':';factpara'"ete”e”'”t"’"zo .|. ~ Significant
2cm diameter m, \ s improvement
- < A in vertex
g I\ resolution
Vertex Detector 2 \\
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Silicon Strip Detector

T
E

g

3

120

100

Belle
Improvement
in 8S(K. m%)
Vertex Detector because of
4 layers DSSD larger Ks
acceptance
(by ~30%)
0"’ ”i 10
L@ab")
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Drift Chamber

— 250 mm =—»

mmn =—

50

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

Reduced dead 2 & Wit nininniinnaiiisiann

— )

time because of
new electronics

1-2 us - 200 ns &

Better momentum
resolution because
' of larger outer radius

Central Drift Chamber
He(50%):C.Hs(50%), small cells,

long lever arm, fast electronics

Y o/ = \JOZp e T (03% 5
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Barrel Particle Identification

-reI Parizlcle Identification
—of-Prdpagatlon counter

j§ , Kaons (efficiency))
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/A A N N A A AR Y vy 7
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| 3
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0.4 .
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Endcap Particle Identification

‘cap Particle Identification

ny nzy
//
\\
ny | N2 ny<n;

ox. focusing Aerogel RICH
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N
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EM Calorimeter

EM Calorimeter:

CsI(TI), waveform .‘4\\\\\\
Pure Csl + waveform

el

| o

Better signal to
=== pbackground separation
because of
wave form sampling
and pure Csl in endcaps

- | old
ECL - | 1- ¢ ¢
signal i o | AR
\ | ¢ ¢ 4 ¢
L]
\ ‘ 0.5 - ¢ : A ¢ ¢ ew
\ T t | 0 \ 1 1 .
K A trigger 130 140 150 160
O (degrees)
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K, and Muon Detector

K, and muon detector:

1 .
o h " Resistive Plate Counter (barrel)
\3 ntillator + WLSF + MPPC (end-caps)

E

Replacement of
PRCs in endcaps and
inner barrel layers with
s - scintillators to tolerate
. high background rates

Scintillator:
polysteren
+ 1.5%PTP + 0.01%POPOP
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Software Upgrade

- New framework with dynamic module loading, parallel
processing, python steering, and root 1/O

« Full detector simulation with Geant4
* Tracking with GenFit

AT Thomas Kuhr Capri Workshop 11.06.2012 Page 25



Estimated Data Rates

Event Size [kB] Rate [HZ] Rate [MB/s]

High rate scenario for Belle Il DAQ:
Belle Il 300 6,000 1,800

LCG TDR (2005):
ALICE (HI) 12,500 1,250

ATLAS 1,600

LHCDb 2,000
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Computing Model

Raw Data Storage
and Processing KEK

\
Detector (
—

'''''

MC Production L

and Ntuple
Production

/

Grid Site /

Ntuple
Analysis

. Tape == Raw Data
[ ] cPU —p mDST Data
-=# MDST MC

£ pisk

» Ntuples

MC Production
(optional)

]

=

I{JT Thomas Kuhr
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Belle Il Collaboration
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Schedule
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Funding Status

> SuperKEKB fully funded

« Approved by Japanese government in December 2010
and by Japanese Diet (parliament) in March 2011

- Belle |l detector 50% funded by Japanese government
- Funding in other countries requested or already approved
> First MoU signed with German funding agencies Nov. 2011




Groundbreaking Ceremony
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Conclusions

Meeting

in Bad

Aibling
o July 22-25

Unexplored
region
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http://indico.mppmu.mpg.de/indico/conferenceDisplay.py?confId=1636
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KEK Site
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Belle and BaBar Datasets

>1ab™!

On resonance :
Y(5S): 121 b}

Y(4S): 711 fb~!
1000 Y(3S): 3fb!
Y(2S): 25 b
200 | Y(1S): 6 fb!
s Off reson./scan:
j ~100 fb™!
600
_ ~ 550 fb™*!
400 - On resonance:
' Y (4S): 433 b
- Y(3S): 30 th*
200 Y (2S): 14 fb !
: Off resonance:
- ~ 54 fb?
u P TR

1998/1 2000/1 2002/1 2004/1 2006/1 2008/1 2010/1 2012/1
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Detalled Schedule

2010 2011 [E ) 2013 2014 2015 [ 1
1 2/ 3/ a4/ 5[ 6 7 8] 9/10[11(12| 1| 2| 3/ 4/ 5/ & 7 B 9(10(11(12| 1/ 2| 3 4/ 5 6 7| 8 9/1011/12| 1/ 2| 3/ 4/ 5 6 7/ 8 9101112 1] 2 3/ 4[5 6 7 8 9101112 1/ 2/ 3/ 4/ 5 6 7/ 8/ 9/10/11(12| 1 2| 3| 4 5 & 7| B| 9/10/11[12

Global Operatii Physics Run
Belle roll-outfir m 0 | m m
Belle disassem [ |
Belle Flotation .
Fale piece moc gesignabrication
constnsction
QCS integratio
Field measurer
QCS installatio
Global Pasition it Inandout | pt OnBeamune o onBeamume
r=ady on st2
= = Y
= I e ] = ER
= = = == o= -
E-KLM RSD
Producian
Instailation SEEf Installation
B-KLM RAD, Procurement
Producion
Ship, post-ship tzsting [
Ins@llaton ]
ECL Prototyping, evaluation
Producton CEER e Ee——
Instaton E
A-RICH Aerogel
HAPD
ASIC
Ingtallaton [ARICH |
TOF Quanz Bar
WCR-PMT
Instailation
coc Chamioer [Owercynder  [wiesmgng  [EETes!d Cabing  Checing
Feadout alecironics
Installation E=l
SVD Sensar
Hybeld
Ladaer
Ladger mount
XD Sensor PADE [PXD0 SensorProducion ey [ | | |
AZIC L [Fral Progucion |
Module |
Moxdule mount |
Beam pipe Baam pipe Second productio
EP+PXD+EVD | Inteqraion ]
Instalaman |
Cryogenics
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0,70, 9,.=0  signal 0,50, 9,70 packground

. T - Ly/T Ty T - PW/T - TV
cosE (u-)
hrt—=+1
hr—=-1

coso*(rr+)

AT Thomas Kuhr Capri Workshop 11.06.2012 Page 37



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

