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Asian Contributions

Magnet from KEK

Tracker (TPC)
beam test at KEK
 MPGD and tests

Calorimeter (scintillator CAL)
beam test at KEK
beam test at DESY

for examples



Asian Contributions cont.
•  superconducting MAGNET for TPC

• portableMagnet (JACEE)

Bore diameter: about 80cm

Now being checked out for cooling and excitation with great 

helps from the KEK cryogenic group !

Length: about 1m

B up to 1.2 T

Field Uniformity 

   < 1.3% in R

   < 0.4% in Z

in the TPC region



Asian past Contributions 

• TPC group is world wide

test beam “!2” line
π-       0.6->4GeV/c
π+,p

Facilities at  KEK

SuperConducting Magnets

portable  “JACCEE”  on  bema line Magnet w/ return yoke  at  cryo. Center

will  be shut down next summer’05

TPC
beam

DCFJ Super conducting MAGNET



Asian past Contributions 
• TPC + small prototype 

MWPC as reference

GEM

MicroMEGAS

MPGD

large prototype with superconducting magnet from KEK
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GEM to be installed

MWPC 

EndPlate 

Field cage

was here 

Pad plane
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Asian past Contributions 
MPI-TPC + MWPC readout

Width of PRF can  be parameterized  

σPRF =
√

(σ0
PRF )2 + C2

Dz

convert  param.  to  normal unit

our data

Diffusion is  consistent with each other

0 drift  !PRF = 1.45 mm (as expected)

B = 0 T B = 1 T
σ0

PRF (mm) 1.26 1.25
CD (mm/

√
cm) 0.431 0.194

B (T )

TDR gas  diffusion :  D.Karlen @Paris
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Bfield
GEM basics

Drift plane

GEM

GEM1

GEM2

GEM3

55Fe (5.9 keV X-ray)

Readout pads

Drift plane

HV

Drift

Transfer-1

Transfer-2

Induction

spacer

Prototype TPC (MPI-TPC)

Constructed at MPI (Max Plank Institute)

Detachable endplate allows direct 
comparison of sensors

MPGD: GEM and MicroMEGAS

“Ultimate” MWPC

32 pads x 12 pad-rows = 384 readout ch 
(224 ch 7 pad-rows equipped)

Maximum drift length: 26 cm                  
(Eff. volume: 10 x 10 x 26 cm3)

1 atm. Ar dominated Gas                        
(Ar-CH4-CO2 (93-5-2): TDR Gas, Ar-CH4 (95-5): P5 Gas)

Charge sensitive pre-amplifier based on 
ALEPH readout electronics;           
FASTBUS FADC: 80ns time slice,           
Pre-amplifier: 500ns shaping time

Katsumasa Ikematsu (DESY) / ECFA ILC 05

1T



Asian past Contributions 
• GEM production basics

CERN Fuchigami

CERN GEM : dark ring around hole shows Kapton insulator

Fuchigami : straight hall  

Gain  is almost same as CERN GEM

need stability  ->  R&D 

GEM

10cm

140μm

CERN GEM

5μｍ（Cu）

5μｍ（Cu）

50μｍ
（KAPTON）

70μｍ

60μｍ

Fuchigami GEM

70μｍ

etching laser



Asian past Contributions 
• MPI-TPC+GEM / MiroMEGAS

Width of PR (TDR & P5, 1T)

z-dependence of 
charge width

�PR
2 = �PR(0)2 + CD

2 z

�PR(0): Width of pad response
               (@ 0 drift)

TDR(1T): 453 �m (GEM)

P5(1T):    507 �m (GEM)

TDR(1T): 1390 �m (MWPC)

GEM has big advantage
over MWPC as to the 2 
track separation

�PR(0)2 = �PRF
2 + w2/12

w/�12: 367 �m (GEM)

w/�12: 663 �m (MWPC)
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GEM, TDR, 1T

GEM, P5, 1T

Katsumasa Ikematsu (DESY) / ECFA ILC 05

GEM Micromegas

Cd=206 mn

Cd=188 mn

Width of PRF can  be parameterized

σPRF =
�

(σ0
PRF )2 + C2

Dz

convert  param.  to  normal unit

our data

Diffusion is  consistent with each other

0 drift �PRF = 1.45 mm (as expected)

B = 0 T B = 1 T
σ0

PRF (mm) 1.26 1.25
CD (mm/

√
cm) 0.431 0.194

B (T )

TDR gas  diffusion :  D.Karlen @Paris

in
 p

ad
 u

ni
ts

0 drift PRF

B=0T

B=1T

D
if

fu
si

on
 c

on
st

. 
(u

m
/s

qr
t(

cm
))

1.44 1.45

0.50 0.22

different Gas
micromegas GEM

MWPC-TPC



Results  on TPC
• TPC basic understanding with GEM and 

micromegas

• with MPI-TPC as a small protoptype

• spatial resolution (150   m)

• two track separation (2mm)

• gas mixtures (P5,TDR,,,)
n

We have learnt much in the work 
at KEK together with many people



Hope for EUDET on TPC

• Large TPC as a member of  Worldwide LC-TPC

• again basic tests with large endplate

• readout channel density <> pad size

• optimized pad configuration 

• dead space



VTX detector

• Fine Pixel CCD (FPCCD) 

• 24   m, and  12   m  on hand from 
Hamamatsu

• 5 - 9  m pixel will be avarable in a year

• hope to test under EUDET 

n n

n



Asian standing points on 
calorimeter

• ECAL (silicon /W ) :  CALICE

• ECAL (scintillator /W ) : complementary

• HCAL (scintillator /Pb) : scintillator and wave-
shifting fiber read out 

• HCAL :  need new type semiconductor photon 
sensor with GMode

• readout electronics



Asian Contributions

• Beam test experiences

• Beam test at CERN for Silicon +W

• Beam test at DESY for strip scintillators

• Beam test at KEK for ECAL (scintillator +Pb)

• Beam test at Fermilab for HCAL (scintillator+Pb)

• Photon sensor development

• scintillator production 

Calorimeters



Electron Energy in GeV

dE
 / 

E (
%)

Preliminary

Fit curve : 29%/√E

ECAL(Silicon+W) BT
• Korean group 

Beam 
Direction

Layers of Si sensors
and Tungstens

Frontend readout boards

Digital
and Control
Boards

CERN-H2 2004



ECAL(scinti.-strip) DESY
2003

beam

MA-PMTsScinti.  10mmt

1cm

1mm

1cm

beam

Scinti.  10mmx10mmx20cm

HPK 8864-55 5mmx5mm APDx30

  20cm  
APD-L APD-R

st. 21

preshower



ECAL(scinti.+Pb) BT at KEK
2004



ECAL(scinti. strip)

8

 A typical event (4 GeV electron)
x-layers y-layers

an electron event in x direction

4GeVL1

L2

L3

L4

L5

L6

Integrated lateral shower profileIntegrated lateral shower profile

x

x

x



HCAL (scinti.+Pb) at Fermilab 

Beam

Lead Plates
(inserted between tile assembly)

FCAL sectio
ns

(80 la
yers)

RCAL superla
yers

(20 or 5
0 la

yers)

1m

1m3 1999



Photon sensor development
with Hamamatsu Photonics 

Semiconductor pixel photon sensor ~ SiPM for Tile-HCAL

E� ciency

100�m
100�m

a pixel

v3: increase window size &PDE 

42%v2 to 64%v3 for 400pix

v3: better PDE 
and map in a pixel



scintillator production

•  Kyongpook Univ.  (Korea) 

Reference
samples

Polystyrene
(only) bar 1st 

batch
2nd batch 3rd batch

relative to MINOS
3rd batch

other than NICADD/NIU in Fermilab

extrusion method

1cm thick

 challenging 3mm thick



Hope for EUDET on CAL

• establish beam test facility 

• common read out electronics

• common simulation framework

• expertise will extend  development 
of detector



Future plans and EUDET

• Asians will

• TPC : clearly work together with EUDET

• for the large prototype TPC

• Calorimter : make close communication 
and may be users of test beams

• BT end of 2006 at DESY

• BT 2007 or 2008  at CERN/Fermilab 



Summary

• past co-working and collaboration were 
fruitful between European and Asian

• EUDET is the natural continuation for 
those experience

• we,  Asian hope the progress and success of 
EUDET with our co-working




