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1. Introduction /

- Japan has a long history of the accelerator based HEP
experiments.

1956: INS: 1.3GeV Electron Synchrotron
1970: KEK: 12GeV Proton Synchrotron(KEK PS)

- Many experiments, and K2K from 1999
1983: KEK: TRISTAN e*e collider

— Data taking started in 1986 by
AMY, TOPAZ, VENUS and SHIP
1995: KEK: KEKB B-factory

— Data taking started in 1999 by Belle

- KEK PS stopped operation in 2005.

\\\\\\\

- KEKB is still running and data taking by Belle is going on.
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KEK 12GeV PS

Original design in 1970



Final configuration
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Final configuration

KEK 12GeV PS

Original design in 1970

Beamline for K2K




Physics outputs from KEK PS

- K2K
* Long-baseline neutrino oscillation exp.

Best fit value
| Entries 81 | (all region)
1 R-p, Spectrum sin%20 = 1.19 £ 0.23
Am? = (2.55 + 0.40)x103eV?
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Physics outputs from KEK PS

- K2K
* Long-baseline neutrino oscillation exp.
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| Entries 58
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First event
on 6/19/99 )
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Number of events
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E,rec (GeV)
- E246: T-Violation in K" - °u’*v

- E391a: Measurement of K - mvv - Unitarity

_

Best fit value
(all region)
sin?20 = 1.19 £ 0.23
Am? = (2.55 + 0.40)x10%eV?
(in physical region)
sin20 = 1.0
Am? =(2.76 + 0.36)x10-3eV?

No oscillation prob.= 0.003% (4.20)
(for best fit in the phys. region)

1.88x10-3 < Am2 < 3.48x10-3 V2
(90%CL) @ sin220=1

Confirmed atmospheric neutrino
oscillation
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* e'e” collider at Vs=52-61.4 GeV
* 4 experiments:
AMY, TOPAZ, VENUS and SHIP
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What's next?

- KEK PS stopped operation in 2005

=> taken over by J-PARC

* Higher intensity : MW class
- High intensity neutrino beam for T2K
- Many hadron experiments

- KEKB is still running.
* But more than 50 times higher luminosity is required for
the precision study of rare decays of B mesons to search
for New Physics in the loop diagram.

=> Upgrade is being planned :SuperKEKB
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10-100 times
higher power
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existing
accelerators
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J- PARC status

Recent milestones:

»December 23, 2008: A KB

7= & 4 i L

30 GeV beam acceleration and fast extraction
to the beam abort dump
**MLF user run (20kW)
»January 27, 2009:
‘*Beam extraction to the Hadron Experimental hall

using slow beam extraction system
»February 19, 2009:

** Government inspection for radiation safety

30 GeV / 0.1MW operation in 2009-2010
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Hadron Experimntal
Hall

Materials and Life
Experimental Hall
3GeV Synchrotron
(Circumference 350m)
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50GeV Synchrotron
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Near Detector
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Anti-neutrinos by Nl Oséillation Prob @
_ o8 Fot— - -
reversing Horn current Super-K. oo < Ame=3xiU-e Vs
TargetHorns Decay Pipe e m3500 n
== JE) 3 3000/
Tt decay K|nemat|cs "
(N / > 2500
/" - 6__—
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m i"1.2 -
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500 -
D6
4 E 0AB 2 degrs o ey - =
D.2 - CAB 2.5 dgegree 0.5 1 1 5 2 25 3 35 Ge?/
C DAB J degres A
@g¥ééééé$é$1o [ Statistics at SK
P, (GeVic) P-(GeH) (OAB 2.5 deg, 1 yr, 22.5 kt)
Quasi Monochromatic Beam ~2200 v, tot
x 2~3 intense than NBB ~ 1600 v, CC
Tuned at oscillation maximum v, ~0.4% at v peak .
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Status of neutrino facility constructior
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UA1 magnet donated S N s\
From CERN installed : = SIS RS ‘- - o

Eea eUry Msklize 1 i | Target station completed
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http://jnusrv00.kek.jp/jnu/photo/TS/090113_Yamada/IMG_5129.JPG

Status of neutrino facility constru ea ior

Neutrino monitor building

@ 5 year construction 2004~2009
® Construction Completed on schedule'

UA1 magnet donated
From CERN installed

Decay volume completed
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ND280 : Off-axis neutrino detector

* Measurement of v flux and s in the SK direction.
- V,, V. and anti-v, flux and the energy spectrum. 7
— Quasi-Elastic (Signal for E, reconstruction) ECAL TpCs FODS
— Inelastic ° production (background) &
« Detector components.
- TPC cotl <
— Fine-Grained Scintillator detector (FGD)
for CC interaction.

— Lead/Scintillator tracking detector for @

— Electron Calorimeter —>
— Muon Range Detector v beam
MeV\f —r - / O Q f/ Tracker
Photo-Sensor Gas-ampf catlon Pi-zero
" Detector

| Mlcromega ~




FGD/TPC beam test @ TRIUMF

| Energy loss negative polarity |

E xpenmenfa.r‘ qerup;-.“
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Res all TPC = 6,9%

tTPC dE/dx |-

>50 separation of e
p>200MeV

0 mes N Wem mmd Temd
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TPC spacial resolution

Cluster width:
320um (15cm drift
length)
650um (75cm drift
length)

1 1 1 II 1 1 I
300
momentum (MeV)

FGD energy deposﬂ VS Iayer

Consistent with expectation,
s satisfy requireements
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UA1 Magnet Yoke

N ’
N | -
detector) L 3
Solenoid Coil

Barrel ECAL

16 IEEE NPS Reai Ti-l"ne‘Conferenc2009;,
Beijing
TWEPPO09, R.ltoh



UA1 Magnet Yoke
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: Magwnet Installation Completed
June 15, 2008

- Shipping of FGD/TPC to J-PARC
May-June, 2009

16 IEEE NPSS Rea

Beijing
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New electronics installed last summer
Ready for commissioning
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SK New DAQ system : triggerles DAQ
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Software trigger for event building

Software trigge
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v, disappearance

Vv, appearance

(Strong 0 dependence ) | | |
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http://www-acc.kek.jp/KEKB/pictures/KEKB_photo/KEKair2005/KEKair2004-04H.jpg

KEKB and Belle

KEKB Accelerator Belle Detector /

Superconduc

ting cavities Aerogel Cherenkov Counter

Electromagnetic Calorimeter ; 015~1.030

3.5 GeV €7

™ TRISTAN
tunnel

dE/dx

. K, i detector
Si Vertex Detector 14/15 layer

4 layer DSSD RPC+Fe
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D
WA Offline+Online Luminosity (pb”) (/day) 2009/07124 07.24

BELLE I onresengree, B offresonance, & erergy scan

g Emﬂ - | | | | I | ! | | | | | | ! | | | | | I ! | | | | | | ]
T 7o |
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- - Belle started the data taking
e = from July, 1999.
swo [ - Still running (resumed in Oct.)

The world's largest data se

77 IS SOV~ N/ — S —— -

of B meson pairs

2000 | : e =

Integrated Luminosity ( p.-E:-'I)

ﬂ | ] L | L L } ; : |
4/24/1999 12/29/2001 942004 5122007 1e/2010
-1
Belle log total : 945816 pb Date
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Luminosity improvement by Crab Crossing

Simulation

Crossing angle 22 mrad

RF deflector
(crab cavity)

1 ~ Kick o, ]
ic Ong = T

- | crossing angle
= ..-\-.-"'--.._L'I_.

’ head-on collision -

K. Hosoyama, et al
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Luminosity with Crab Crossing /

] R ma e S mama et Sl Crab OFF  Crab ON
_ : + 180°

S i |
e R |
D~

Horizontal

Ino
1

[
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HER(1.43MV)

Crabbing: successful !

umijn
[1 Og&cm &s
[
7
;i A l\. i
é
|

= | | 'L=2.108 x10%cm?s™
& °oF No-Crab —  higher than w/o Crab
o e 1 (new skew sextupoles)
% 0204 06 08 1 124 16

Specific Lum:

lbunch HER * lbunch LER [MA?] .
increased ~30%

Still study going on
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sin2¢,= 0.642 £0.031 (stat) £0.017 (syst)
A= 0.018 +0.021 (stat) £0.014 (syst)

y

Physics results from KEKB/Belle
1. Discovery of CP violation in B meson decays
| 535M BB pairs

Entries /0.5 ps

Asymmetry



Physics results from KEKB/Belle
1. Discovery of CP violation in B meson decays
| 535M BB pairs

sin2¢,= 0.642 £0.031 (stat) £0.017 (syst)
A = 0.018 £0.021 (stat) £0.014 (syst)

IS SAIIIIIIIIIIIIII I

— Nobel Prize to Kobayashi and Maskawa
s | /////////// =

Entries /0.5 ps

Asymmetry
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sin2¢,= 0.642 £0.031 (stat) £0.017 (syst)
A = 0.018 £0.021 (stat) £0.014 (syst)

Physics results from KEKB/Belle /
1. Discovery of CP violation in B meson deca
| 535M BB pai

Entries /0.5 ps

IS SIS IIIIIIIIIII I

— Nobel Prize to Kobayashi and Maskawa

YIIIIISIIIIIII I

Asymmetry

0] . 5 7.5
-C,At(ps)

2. Discovery of new particles : X(3872), Y(3940), Z(4430)......
- particles consisting of 4 quarks?
3. Evidence of D°-D°bar mixing

........ and much more!
ey 09090




Upgrade SuperKEKB and Belle |l

Colliding

ches
Belle Il

TETE—LEBRET
WUQ%K@@E&%/%
A 4 1&g > AT I

TS

vewbeam pine OUPErKEKDB

& bellows

2 1hkga (5.9m)
y AT RN

kil
e

BIIysVAEEHET B0 Damping ri
ICHIAELE = 2mFICEE
A B8 E ANEICEMn

E—LTERZEHHEHIT
SRRV AT LEtEk

Positron source

BETE-LBEE LTS
TJDOJF% ET R

[NEG Pump]

SaENEFE
B5-HDEFE

[Beam Channel]

BII Y8 VAE—LOLDHOE—LS4T S8

aiming at L ~ 8 x 10%° cm™s"’
~ 50 times higher than KEKB!



Two machine options

High current option Nano-beam option
(LER/HER) (LER/HER)

Beam current | (A) High current : 9.4/4.1 ~3/-2
Bunch length o, (mm) Short bunch length : 5/3 6/6
Emittance &, (nm) 24/18 Low emittance : 1/1
By (Nnm) 3/6 Small p : 0.22/0.22
Beam size Gy 0.85/0.73 (um) Small beam size : 34/44 (nm)
- Common QCS for 2 beams Two separate Q-magnets

Final Q-magnet layout - location 40cm (L) / 65cm (R) for each 2 beams

Little space in L side Little space in both L/R sides

Nano-beam
QCS

. High-current

QcC

High-current option ... Higher SR BG / HOM heating
Nano-beam option ... IR assembly is difficult =



Two machine optio

High current option Nano-beam option
(LER/HER) (LER/HER)

Beam current | (A) High current : 9.4/4.1

Bunch length o, (mm) Short bunch length : 5/3 6/6
Emittance &, (nm) 24/18 Low emittance : 1/1
By (Nnm) 3/6 Small p : 0.22/0.22
Beam size Gy 0.85/0.73 (um) Small beam size : 34/44 (nm)
- Common QCS for 2 beams Two separate Q-magnets
Final Q-magnet layout - location 40cm (L) / 65cm (R) for each 2 beams
Little space in L side Little space in both L/R sides

Nano-beam
QCS

. High-current

QcC

High-current option ... Higher SR BG / HOM heating
Nano-beam option ... IR assembly is difficult



Belle Il in comparison with Belle

Belle Il

Super conducting coil

KLM: RPC - Scintillator +SiPM (end-ca

ECL: waveform sampling, pure Csl for end-caps

ps)

I

8 | ]
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. i
I e W ey == S I" A A 1 1 a a . - -~ == == L1 =1
1 I CBarfelpip L _°l |
G | S — r - ;
: ' cDeC g 1
i 7 Solks
/ S [ swo | R ;
f 310 570/ e \
) "] = Small cellcl{a:nher E 2 2
( 8 Qcs| —= i |acs § 2
_-—E —,|:|;"_| S'UD jl.: - z 'IQ_
. ] [ TE— \IP Chamber  — e e e
: ——==="| [[MF
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G I , =%
SVD: 4 DSSD lyrs - 2 DEPFET lyrs + 4 DSSD lyrs
CDC: small cell, long lever arm lle —
ACC+TOF - TOP+A-RICH "T‘"":“'be S
Elle ano am oplion,
Parameters are preliminary *eseer =

1 [
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Vertex Detector: Pixel + SVD

Nano beam option: 1 cm radius of beam pipe Pixel(PXD)

2 layer Si pixel detector (DEPFET technology)
(R=1.3, 2.2 cm) monolithic sensor
thickness 50 um (!), pixel size ~50 x 50 um?

4 layer Si strip detector (DSSD) S,
(R=3.8,8.0,11.5,14.0 cm) /

Significant improvement in z-ve

o [“m]{\\ - PXD+SVD -

100 \ \ THN PR S N

= % e - 1) [ -
50 E n\_% E: _— —

T - S
- R gl 130LUm
20 - B SN s—Belle-H .
| | | | | ) I‘-“-;I-L____-IL—__—_-I___!—I 1 5/1m
0 04 08 1.2 1.6 2.0
ppPsin(6) [GeVic]

uuuuu
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DEPFET Pixel Detector @ Belle-lI

"2+ 18 o

L3 Y

------

Likely scenario now:

Layer Tat 1.3 cm
Layer 2 at 2.2 cm

—-

HC

(high current)

NB

Z i 5
«(=m) Joration, KEK, July 7-9, 2009

w [emi)

1 =
e
a

* Originally planned to be used in ILD
Small, thin (50pm) Detector:
2 layers, 20 modules (in total)

Beam pipe radius (presently):
1.0 cm in the nanobeam option (NB)

Radii still subject to optimisation:

Fa

-""—'t\
/AR
g // -

i /
A /
z ~ P
ST 18 -1 a8 3 O0F 1A
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Overview of PXD DAQ Chain Update: Nano beam option

P— ® 40 half ladders:
HSutusus half ladder (readout channel) 10 Million pixels (px)

Nr. of pixels per ladder:

1000 |

® 1-2% occupancy (?)

250 x 1000 x 2
@ 200 kpx on at any time

— 2 X 10° px in each event

® 4 bytes per px (pos + ADC)

DHH: module controller

Zero-suppression data link ® 800 kB/event
readout buffers (10 MByte)
slow control ... Data Compression
ize: ~ lustering):
Digitzation (DCD) Total evt size: ~ 1 MByte (clustering)

1
C. Kiesling, DHH Meeting, Giessen, Aug. 7, 2009 —_— 2 2




Particle ID device : upgrade /

Barrel : 3 candidate = Focusing DIRC, fTOP, iTOP
- Cherenkov ring imaging detectors with quartz

- Locate in the current TOF region
Endcap : Aerogel RICH

i

Focusing DIRC / fTOP / iTOP Aerogel RICH

8.0GeV




Operation principle of Barrel PID device
Variant of “DIRC” originally used by BaBar

= Arrival position (X,y)
= Arrival timing (t) |
::TOP”

= Difference of
propagation time for
K/ttis ~100ps

n=1471 (@x=390nm)

charged particle /
/— QC cherenkowangle K /

Side view of crystal

crystal

———+> z-component of unit velocity
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Barrel PID : TOP /

» Cherenkov ring imaging detector with precise timing information

J Quartz radiator Focus mirror
MCP-PMT (sphere, r=7000)
- 2cm™~40cm%Wx~2.5mt = =
~ Possible configurations Backard ' gl

M3 T
(sphere, =5000) MCP-PMT
il

- 1-bar Or 2-bar !:'n:' R=1180 z=L1'E|-;u z=$
Backward Forward

— Small stand-off box or not
« MCP-PMT i
- Two candidates
— Hamamatsu SL10 or Photonis 85015 E
- Excellent time resolution (<40ps) required for
good K/t separation; confirmed on laser bench
» Electronics

- Fast waveform sampling

« New ASIC chip ready soon |8

22(effeciive area),

27.5mm

Hamamatsu SL10

3000
2500

2000—

1500

1000

500—

0
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acan Pl Aeroqe

Requirements and constraints:

® ~ 5 0 K/mt separation @ 1-4 GeV/c
@ operation in magnetic field 1.5T

@ limited available space ~250 mm

N{<N»o

8000

6000

4000

2000

»
elfe @ U
’ /ndf 1095/ 116 3 §
! Pi ﬂ 7289. = W
P2 0.3074
P3 0.1428E-01
[ P4 74.49 bk
PS5 884.4 ‘
B 0
nf=10.27
o
nb=1.05
M T i il | M BT R S

0 0.1 0.2 0.3 04 0.5 -0.4 -0.2 0 0.2 0.4

tx(rad)

-n=1.05

- 0,(mm) ~ 308 mrad @ 4 GeV/c
- 8,(m)—- 0,(K) ~ 23 mrad

- pion threshold 0.44 GeV/c,
- kaon threshold 1.54 GeV/c

- time-of-flight difference (2m):
t(K) - (1)
=180 ps @ 2 GeV/c
=45 ps @ 4 GeV/c
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Photon sensor options

o HAPD

— Tested on the bench and in the beam

— Stability, radiation hardness? Need more production
R&D

o MCP-PMT

— Excellent beam and bench performance

— Good TTS for TOF information
e ~35ps TOF resolution (low momentum PID)

— Need lifetime estimation

o SIPMJGAPD)
— Large numbe of photons, good_statiility, enough
gain and reasonasle TTS

— Light guides testedA0 intrease the active area
fraction

— Raédtdtion hardness: most probably a showsstopper

1 mm

p 4



Requirements to Belle || DAQ

- Keep the same L1 trigger policy as that of Belle

g

Current Belle Upgraded KEKB

Typical L1 rate 0.5kHz 20kHz
(Maximum L1 rate ~1kHz ~40kHz )

L1 data size(in) 40kB/ev 300kB/ev
flow rate(in) 20MB/sec 6GB/sec
reduction 1 1/3
data size(out) 40kB/ev 100kB/ev
flow rate(out) 20MB/sec 2GB/sec

L3+HLT reduction 1/2 ~1/10

Storage badwidth 20MB/sec 400MB/sec

(including HLT recon. data)

- Event size estimation does NOT include PXD!

- 50
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COPPER: Unified Readout Module

digitizers are mounted as daughter cards

- Unified pipeline readout
platform developed at KEK
- Used already in Belle for

readout upgrade.

- Recycled in Belle Il by

replacing digitizer cards with
unified data link.

unified data link

signal—

digitizer

| unified
data L1
:%eductionﬁ FIFO ?if]tlf‘
|

FPGASs on detector readout card

l
l
Rocket 1O :
» receiver I
3 FINESSE |
4>
4>
merger COP'—"ER
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i

. . eff.
CKM UT triangle

fitter
Moriond 02

- KEKB operatlon will be stopped by the end of this year.
- Final detector decision for Belle Il by then.

‘ - TDR in early 2010 518
- Construction from 2010 spring to 2013 summer

— Start experiment from 2013 fall
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Plan of Luminosity Accumulation

50ab! by ~2020

Results from
Super-Belle w/ ~10ab-1
LHC(b)

Situation of LC...

V

10ab! (initial target ) ~2Q16

~
L~8x10% cms™!

3year shutdown

for up grade

—— L~2x10% cm™s™! |
2010 2012 2014

| | | | 1
2016 2018 2020
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4. Summary //

- Japan has a long tradition of accelerator-based HEP
experiments.

- New proton facility called J-PARC started operation and
T2K is now at the commissioning stage.

- KEKB/Belle has been running for more than 10 years and
already produced many physics results.

- The upgrade to SuperKEKB/Belle Il is about to start soon
aiming at >50 times higher luminosity.

- Both T2K and SuperKEKB/Belle Il will be the flagship HEP
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3GeV proton beam from RCS

Vaterials & Life Experimental Facility (MLF)

o /. BT

MNeutron Beam Lines =,
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~2Z 8P Neutron Scattering Area
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J-PARC problems

Beam commissioning has been accomplished on schedule,
BUT with low intensity.

Real challenge toward the power frontier machine just started.

1. Many issues (unreliable components, design etc.) to be solved
2. Beam must be provided to the users

1. Power upgrade should be also accomplished steadily.

*RFQ discharge problem:
*RF core long term stability problem:
*Stability of MR power supply and beam loss

* No problem for fast extraction with a level of 100kW operation
* Need more stability for slow extraction

* Clearly need major improvement for MW operation

p



J-PARC: Mid-term Schedule

m April-May, 2009
First beam commissioning with target/horn1 system
Mid. May: Pass governmental inspection
B June~Sept, 2009 (during scheduled shutdown)
Horn 2 and 3 installation and operation test
m Fall~Winter, 2009
Beam/Detector commissioning with full configuration
= Target/horn1,2,3
m Full 280m detector configuration
® Winter JFY2009 ~ Summer 2010
As soon as ~100kW stable acc operation achieved,
Physics run at ~100kW x107s by Summer 2010
First physics results in 2010

- Exceed sensitivity of present world record result from Chooz
experiment

m After Summer 2010 (after RFQ replacement)

Physics data taking with > a few 100kW

Next milestone: 1~2MW.yr = ~300kWx3~6yr= ~500k\Wx2~4yr
Final goal: 3.75MW.yr (approved by PAC)

61
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SuperKEKB: Design Options

KEKB SuperKEKB SuperKEKB
Design Achieved High- Nano-Beam
(): with Current Option

crab Option
B,” (mm) 10/10 6.5/5.9 3/6 0.22/0.22
(LER/HER) (5.9/5.9)
g, (nm) 18/18 18(15)/24 24/18 1/1
a,(um) 1.9 1.1 0.85/0.73 0.034/0.044
&, 0.052 0.108/0.056 0.3/0.51 0.07/0.07
(0.101/0.096
)
o, (mm) 4 ~ 7 5(LER)/3(HE 6
R)

lpearm (A) 2.6/1.1 1.8/1.45 9.4/4.1 2.96/1.70

(1.6/1.1)
Npunches 5000 ~1500 5000 2500
Luminosity 1 1.76 (1.96) 53 80

(1034 cm=2 s1)

High Current Option includes crab crossing and travelling focus.
Nano-Beam Option does not include crab waist. 63




Strategies for Increasing Luminosity
Beam-beam parameter

Lorentz Beam current /
factor
AN e
Y.. g, Etg R, Lumi. reduction factor
L= I+— ¥ ) (crossing angle)&
O, R ]~ Tune shift reduction factor
' (hour glass effect)

2er

e

Classical electron 0.8 ~1
radius (short bunch)
Beam size ratio@IP Vertical beta function@IP

~ 2 % (flat beam)

High-Current (1)Smaller B,

Option ‘ (2) Increase beam currents
(3) Increase &,

py ;




Main Components of the PXD

aatsises| | By active argg ::%
I Fied H o
i IV crossseaion W/
L Power Supplies / DAQ
0D Chips i .
k., [HF

1L Miodule Controber Card

Data Handiing Hybrid [l pagsecs
Data Bafles
= .:mmﬂ-ﬁm
7 “iMeslule Conkl ke
-_'n?mi_nllﬁm-’rafz

Proovaer SI:JF!FI“H

C. Kiesling, 3rd Open Meeting of the Belle-1l Collaboration, KEK, July 7-9, 2009

Mechanics
~ Power
Services
Cooling
Assembly
Control ...

Sensors

ASICs
Interconnections
Assembly

Data links

DAQ



TOP

e Quartz: 255cmtx 40cm%Wx 2cmT [ Te
 Focus mirror at 47.8deg. A ,J e

to reduce e

* Multi-anode (GaAsP) MCP-PMT

* Linear array (5mm pitch), Good time resolution (<~40ps)
- Measure Cherenkov ring image with timing info.

.

Focus mirror
(sphere, r=5000)

~C—_ Y
| 1 X —>)
Forward . Ba ard

'\ " MCP-PMT

ht

\ 5mm
B \47. 8 5 Cm] -
32:8%123.5° < 40cm >
W,

W 66



Barrel PID options

focusing TOP focusing DIRC imaqing TOP (iTop) /
Originally: (Nagoya) Originally:  Lomomnath Originally: (Hawall)
Bar cut into two pieces, forward mirror was external to bar, No focusing
piece used TOF standoff region between
mirror and bar needed Ultra-fine readout granularity
Separate readout plane for
forward piece, i.e., two readout Conceived with narrow Now:
planes per phi segment (Babar-like) bars Focusing mirror added
Other photo-detectors
Now (a la Staric): Now: possible
Single bar used with single Mirror now part of bar,
readout plane (?) may be tilted (off axis)
Wide bar now used,
ambiguities reduced
image + time

time I

67



MCP-PMT status (Nagoya)

e Square-shape multi-anode MCP-PMT
— Multi-alkali photo-cathode
 Gain=1.5x10°® @B=1.5T
— Transit Time Spread (TTS):
~35ps @B=1.5T (single photon)

* Position resolution: <bmm
Semi-mass-production (14 PMTs)

777777777777777777777

: +34.2+0.4ps

2000(

1500

1000

500

0-40-30201001020304050
D DU 0

400 500 600 700 800 900

~"200 300

Wavelength [nm]

) |:> Ave. QF : 17%@400nm
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HAPD status

Hybrid avalanche photo diode -

proximity focusing configuration:
e 12x12 channels (~5x5 mm?2)

e size ~ 74mm X 74mm

« ~ 65% effective area

e total gain ~ 104 - 105

 detector capacitance ~ 80pF

» peak QE ~ 25%

e works in mag. field perpendicular to
the entrance window

300

250

Multialkali

photocathode *
150

-10kV
15~25mm i

50

—

Pixel PD or APD

07240, 2

144-14. 9

1.6

|o.2

I
TITTTTTIT OO T IIT O IO d
O71. 450, &

.

2 r
¥ /ndf

PI 46.50
P2 821.3
P3 388.6
P4 137.0
P5 98.88
P6 16.21
P7 240.8

|¥ P8 373.5
PY 2113
PIO 231.2
Pl 648.5
PI2 23.99
PI3 146.7
P4 927.3
PIS 25.02
Pl6 71.71
PI7 1209,
PIS 2941
PI9 31.95
P20 1489,
P21 39.62
P22 10.96
P23 1760,
P24 67.9

2549. /1836

500 1000 1500 2000 2500 3000 3500 4000
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Front-End Electronics for Photon Detectors

a) MCP-PMT : BLAB3 readout for HPK SL10 (Hawait)

e -

rY

Ayaakahihaibass
A L SN R I NN NS

b) HAPD : Custom ASIC (KEK+Nagoya)

4 trial productions of prototype ASICs (S01-S04) at VDEC.
analog digital

e :

Preamp Shaper VGA Comparator Shift Register

W

8 E | Wean. 0178
* New board with 1 FPGA 5 0—F T
+ 3 SAO1 is developed. ] St Srve———
* Now all the 36¢ch from 1 : : Bl ! ]
APD chip can be read. a0 - ]J‘-“—Ip_e e 8
*Very clean threshold : 3 I N,
sean: g(l[)d S/N (the 13 _ o T 2P_E| ....... e
reason is not clear). -0.5 0 08 o id VI
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Comparison of Photon Detectors

HAPD MCP-PMT MPPC i
oh 8(+1) (—16) 10 (—15) 30
o, 14 15 14
B=1.5T OK (improved perf.) | OK (improved perf.) OK
st':;g( ;eg?:’g} OK (HV stability?) OK? OK
neutron | leakage current? "
damage — signal / noise () e
production 25y 2y ?
pieces <600 <1000 < 500000
cost / piece <7000 € <4000 € <20€
electronics ASIC WFS WFS
channels ~ 75k ~ 60k ~ 120k

) @

71



PXD integration with Belle || DAQ (one idea) ///

Noise reduction by track assoc.

. | T
. Pixel t | HLT
Ixe - Readout < rack params + ~ ™ (RFARM)
Processor event tag 2
Switch ]
Ll HLT
—»
R/O . HLT (RFARM)
COPPER & pc ™ (RF,?I\RM) > 2
Event
_» RIO HLT , Bullder | (could be
COPPER > " (RFARM 2 .
H - PC _ (REARYD just data
vent '
Builder 1 ;eoczjoercsj)lng
readout from detectors
except Pixel
HLT HLT
(RFARM)
> R/O RFARM B
%COPPERi: Ppc " el 1 - 2




Near term schedule /

2008 2009
|10 [ (12 ] 1] 2| 3|45 |6 |7 |89 101 [12]1]2]3|

2010

KEKB qgperation
A > —
Detector proposals Internal review
<€ >

Kick-off meeting

(Dec 08) TDR
>

Actions to invite new collaborators

- KEKB operation will be stopped by the end of this year.
- Detector decision by the same time.
- TDR in 2010

- Construction between 2010 spring and 2013 summer

-> Start experiment from 2013 fall
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Summary of KEK Roadmap

2007 2008 2009 2010 2011 2012
| | | | |

J-PARC

KEKB

ERL R&D

LHC

ILC R&D

Photon Factory

operation & completion of 1st goal
O -*l .
power upgrade

O >

upgrading to Super-KEKB

1 = e—- ] ] |

continue R&D and compact ERL

no oo —

construction operation 1st results

I 0 e B

LHC upgrade

O 1 >
O3l >TDP1 >

O0C31
operation lots angl lopgrad&&D’'s  TDP2
= .
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