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1. E15/E17 experiment1. E15/E17 experiment1. E15/E17 experiment1. E15/E17 experiment



JJ--PARC E15 (PARC E15 (Search for KSearch for K----pp deeplypp deeply--bound bound kaonickaonic nuclear statenuclear state))
Missing mass spectroscopyMissing mass spectroscopy

+

KK-- 33HeHe
+

KK--pppp nn
Reaction

KK--pppp search withsearch with
TOF measurement TOF measurement + of of neutronneutron

ΛΛ Decay

Invariant mass reconstructionInvariant mass reconstruction

KK--pppp search withsearch with
pp ppππ-- decay particles decay particles 

measurementmeasurement
From M. Iio et al,
@PANIC2008 

NC

The conclusive evidence The conclusive evidence 
will be obtained with will be obtained with 
measurement of measurement of formationformation

15 m

and and decaydecay by by JJ--PARC E15PARC E15

From M. Iio et al.   @PANIC2008



For determination theFor determination the 2p2p level shift with precision oflevel shift with precision of a fewa few eVeV

JJ--PARC E17 (PARC E17 (Precision Spectroscopy of KPrecision Spectroscopy of K----33He 3d He 3d ÆÆ 2p x2p x--raysrays))
For determination the For determination the 2p2p level shift with precision of level shift with precision of a few a few eVeV

( E570 equivalent )( E570 equivalent )

for highhigh--resolutionresolution x-ray 
Silicon Drift Detector (SDD)Silicon Drift Detector (SDD)

FiducialFiducial volume cut volume cut gg y
energy measurement

190eV@ 6.4keV190eV@ 6.4keV
SiLi(Past exp ) x2x2

for kaonskaons stopping point measurementstopping point measurement
with drift chambers for 
- Incident Kaons (BLC)

CDHCDH

KETEK VITUS 
SDD array

SiLi(Past exp.) x2x2

SecondarySecondary
charged particlecharged particle

( )
- Secondary charged particles (CDC)

Drift ChamberDrift Chamber
CDCCDC

charged particlecharged particle

using fluorescence x-rays 
from titanium and nickel foils

InIn--beam energy calibrationbeam energy calibration

LL33HeHe

CarbonCarbon
DegraderDegrader SDDx8SDDx8--1212K- x-rays

from titanium and nickel foils 

Channel to Channel to 
Energy Energy 
ConversionConversion

(π-)

From M. Iio et al.   @PANIC2008

Cherenkov Cherenkov 
countercounter

Scintillation Scintillation 
countercounter

TiTi&&NiNi foilsfoils



Beam time requested in proposalsBeam time requested in proposals
E15  (KE15  (K--pp  state  search)pp  state  search)

q p pq p p
(( pp )pp )

2 weeks commissioning +2 weeks commissioning +

5 5 k t K1 8BR5 5 k t K1 8BR f llf ll i t it / T1 t ti t it / T1 t t5.5 weeks at K1.8BR 5.5 weeks at K1.8BR fullfull intensity  w/ T1 targetintensity  w/ T1 target

((1500 1500 kwkw*week  *week  for 1000 Kfor 1000 K--pppp identification )   identification )   

E17  (KE17  (K-- 3He atom 3d3He atom 3d→→2p X2p X--ray)ray)

10 days commissioning +10 days commissioning +10 days commissioning +10 days commissioning +

5 weeks at K1.8BR 5 weeks at K1.8BR 10%10% intensity  w/ T1 targetintensity  w/ T1 target

( ( 135 135 kwkw*week  *week  to reach E570to reach E570--equivalent statistics)equivalent statistics)

K1 8BR Beam tuning time isK1 8BR Beam tuning time is NOTNOT includedincludedK1.8BR  Beam tuning time is K1.8BR  Beam tuning time is NOT NOT includedincluded



2. K1.8BR tuning “started”2. K1.8BR tuning “started”2.  K1.8BR tuning  started   2.  K1.8BR tuning  started   

K1.8BR beam line detectors K1.8BR beam line detectors 

R lt f F b t iR lt f F b t iResults of  February  tuningResults of  February  tuning



Beam Line Momentum MeasurementBeam Line Momentum Measurement



D5D5
Beam Line SpectrometerBeam Line Spectrometer

Fi t b !!Fi t b !! D5D5First beam !! First beam !! 
(February. 2009)(February. 2009)

Q8Q8
D4D4

Cherenkov Cherenkov 
counterscountersBeam Tuning PlanBeam Tuning PlanBeam Tuning PlanBeam Tuning PlanBeam Tuning PlanBeam Tuning Plan

D4D4
Timing counters Timing counters 

(T0:5)(T0:5)

Start from 1.1GeV/c unseparated
For E15 (in-flight)

1) 1.0 GeV/c K+/- beam tuning
2) Momentum measurement by TOF

Start from 1.1GeV/c unseparated
For E15 (in-flight)

1) 1.0 GeV/c K+/- beam tuning
2) Momentum measurement by TOF

Start from 1.1GeV/c unseparated
For E15 (in-flight)

1) 1.0 GeV/c K+/- beam tuning
2) Momentum measurement by TOF

Beam line Beam line 
chambers (BLC)chambers (BLC)

2) Momentum measurement by TOF

For E17 (Stop)
3) 0.7 GeV/c K+/- beam tuning

2) Momentum measurement by TOF

For E17 (Stop)
3) 0.7 GeV/c K+/- beam tuning

2) Momentum measurement by TOF

For E17 (Stop)
3) 0.7 GeV/c K+/- beam tuning

Beam line Beam line 
chamberschambers

4) Momentum measurement by TOF
5) Range measurement
4) Momentum measurement by TOF
5) Range measurement
4) Momentum measurement by TOF
5) Range measurement

Installation of the Installation of the 

Q7Q7HodoscopeHodoscope
(PA:8)(PA:8)

(PDC)(PDC)beam line detectors  is beam line detectors  is 
completed.completed.

S3S3
HodoscopeHodoscope

(BHD:20)(BHD:20)

Beam line tuning Beam line tuning 
“started”“started”



Beam Line Detector  Installation Beam Line Detector  Installation --11

BHD



Beam Line Detector  Installation Beam Line Detector  Installation --22

Threshold-type
CherenkovCherenkov

GC e π K pGC   e π  K   p
AC   e  π K  p
WC  e  π   K  p

カウンタ形状(VI)

Particle Identification
ith l l tyy with only scalar counts

z

y
θ

x

y
φ



Beam Line Chamber  Performance Beam Line Chamber  Performance 

ffi
ci

en
cy

ac
ki

ng
 E

ff

Gas mixture

Tr
a

HV   (Vcath.=Vpot.;  KV)  

Gas mixture

Resolution 

Fujiwara, beam line subgroup

σ～ 300μm  (for β-source) 
σ～ 190μm  (for  cosmic ray)

All the 1024wires (32-planes) working fine
from the “first shot” of Feb. beam



Beam profile measurementsBeam profile measurements

Beam profile at D4-out 
seen from downstream

Beam profile at D3-out
seen from upstream

Beam profile at D5-out
seen from downstream

6 hift6cm shift

cm

cm

1counter 
= 2cm width

The same unseparated
beam run snapshots:beam run snapshots:
Trigger≡BHD×PA×T0



π(+ μ/e)  / proton separation  with 1.1GeV/c  beamπ(+ μ/e)  / proton separation  with 1.1GeV/c  beam
2009/02/15

Online TOF spectrum
NO offset correction

2009/02/15

NO ADC correction

Flight path = 7.7m
Momentum 1.1GeV/c

Multiplicity=1π(+e/μ/K) (only ¼ of data !!  
@30K/spill ) 

P i 0 1 10１２

π(+e/μ/K)
14k

P t Primary 0.1×10１２

RF-On  ;  Slit full open

Proton
5k

Separator OFF 
(unseparated beam)9ns

2.6ns

N(K+)～1/300 N(π+)



π(+π(+e+μe+μ)  /  proton  separation)  /  proton  separation
2009/02/18

CM=280
@Proton 

N(π) < N(p)

CM=220
@Pion@Pion 

N(π) > N(p)N(π) > N(p)

A l t t j t ftAccelerator stop just after
the inspection on 19th.



micro/macromicro/macro--structure of beamstructure of beam
Heavy microstructure

Mean BHD
TDC

even after RF-Off
(debunched) condition
Multiplicity =3.5

TDC 
Multiplicity～4.5

p y
w/ slit full open

Limited usable time
F b R t t l h t#Feb. Run total shot#
used by exp. group
～ 4000
--- Less than 1 shift 
including commission 
time of trigger /DAQ gg
tuning

“Continuous” “DC”-beam
100 ns Æ 4 hits 
1/25 ns = 40 MHz? 

BDH single rate
2-30K/shot  (0.1sec)
～2-300KHz

Continuous  DC beam 
extraction is important to 
start beam tuning!!



3. Preparation Status3. Preparation Status3. Preparation Status3. Preparation Status



JJ--PARC E15/E17 SetupPARC E15/E17 Setup

Cylindrical Detector 
SystemNeutron Counter

Beam Line
SpectrometerLHe-3 Target & SDDs

Kaon beam sweeper



Cylindrical Detector System (CDS)Cylindrical Detector System (CDS)
Cylindrical Drift Chamber (CDC)Solenoid Magnet Cylindrical Drift Chamber (CDC)Solenoid Magnet

Size: 
ID=300 mm, OD=1060 mm,ID 300 mm, OD 1060 mm, 
L=950 mm

Read-out : 1816 1816 chch
Drift length: 9 mm9 mm (h l)Drift length: ~9 mm ~9 mm (hexagonal)

Layer: 1515 (7 super layers)
A(3)U(2)V(2)A(2)U(2)V(2)A(2)

Hodoscope Counter (CDH)

Plastic Scintillator Size:

Max magnetic field: 0.7 T0.7 T
A t φ 1 2 L 1 2

Plastic Scintillator Size: 
99x30x700 mm3 (WxTxL)

Configuration: 36 modules
Aperture: φ=1.2m, L=1.2mNow the CDC commissioning Now the CDC commissioning 

is started at Jis started at J--PARCPARC
The complete CDS will be installedThe complete CDS will be installed

08/12

The complete CDS will be installed The complete CDS will be installed 
soonsoon



Expected Kinematics for KExpected Kinematics for K----pp Decaypp Decay

Binding energy = 100MeV/cBinding energy = 100MeV/c22Binding energy = 100MeV/cBinding energy = 100MeV/c
Isotropic decay of KIsotropic decay of K----pp pp 

with forward neutronwith forward neutron

Simulation ( Geant4 )

with forward neutronwith forward neutron

p
π-~400MeV/c

p π-

Λ vtx
n

~400MeV/c
~150MeV/c

Λ vtx
K--pp vtx

p

~1300MeV/c

p
~500MeV/c

p



CDC  “typical” event  display  CDC  “typical” event  display  with Jwith J--PARC beamPARC beam

K. Tsukada,  CDC subgroupScattered beam particle



CDH  resolution checkCDH  resolution check
Trig:H6410g
CDH:H8409    Cosmic-ray test

All the units ready and installed 

σint = 71.1 +/- 2.9 ns

Tokuda and Sakuma,  CDC subgroup



E17 Liq. HeE17 Liq. He--3Target3Target
Cryogenic system is readyCryogenic system is ready

Temperature in the Target CellTemperature in the Target Cell 1.1.33 KK
Pressure in the Target CellPressure in the Target Cell 33 33 hPahPa

Cryogenic system is readyCryogenic system is ready

gg
Liq. Liq. 44He ConsumptionHe Consumption 45 45 L/dayL/day

Heat Load to the 1K PartsHeat Load to the 1K Parts 0.10.199 WW

▼▼▼▼▼▼ SDD support work / PreSDD support work / Pre--AMP test AMP test ▼▼▼▼▼▼

SDDSDD (~80K)(~80K) Radiation Shield Radiation Shield (~80K)(~80K)PrePre--AMP (150~200K)AMP (150~200K)

KK--

xx--raysrays

Target cell (1.3 K)Target cell (1.3 K) PrePre--AMP box AMP box (~80K)(~80K)

KK



Heat load testHeat load test
Setup in the PreSetup in the Pre--AMP boxAMP box

VacuumVacuum

VacuumVacuumAlAl

pp

H tH t H tH t

Pt100Pt100Dummy PreDummy Pre--AMPAMP

AlAl

AcryliAcryli
HeaterHeater HeaterHeater

Pt100Pt100

Liq NLiq N

cc

240
 Dummy Pre-AMP
O t id f B

Liq. NLiq. N22

160

200

tu
re

 [K
]

Outside of Box
10 W

8 W

The temperature around the The temperature around the 
target cell was kepttarget cell was kept 80 K80 K
The temperature around the The temperature around the 
target cell was kepttarget cell was kept 80 K80 K

120

160

Te
m

pe
ra

t 8 W

4 W

2 W

target cell was kept target cell was kept 80 K80 K
under under heat load (10W, 230 K) heat load (10W, 230 K) 
at Preat Pre--AMP position.AMP position.

target cell was kept target cell was kept 80 K80 K
under under heat load (10W, 230 K) heat load (10W, 230 K) 
at Preat Pre--AMP position.AMP position.

0 10 20 30 40
80

Time [hour]

1 W

Ｉｉｏ，Ｓａｔｏ, Ishimoto;  target group



R&D of Target CellR&D of Target Cell
Pressure Tight (>1atmPressure Tight (>1atm))

Frame:    Frame:    Pure TitaniumPure Titanium
Cylinder:Cylinder: MICTRONMICTRON

Pressure Tight (>1atmPressure Tight (>1atm))
ImpurityImpurity--free (Fe, Cufree (Fe, Cu,..),..)
HighHigh Radiol cencRadiol cenc @6 3@6 3 keVkeV Cylinder: Cylinder: MICTRON MICTRON 

((parapara--type type aramidaramid film)TORAYfilm)TORAY

XX--ray transmittance measurementray transmittance measurement

High High RadiolucencyRadiolucency @6.3 @6.3 keVkeV

BeBe
Thickness VS TransmittanceThickness VS Transmittance

SDD ADC spectrum w/ SDD ADC spectrum w/ 5555FeFe

yy

PETPET

MICTRONMICTRON

SDD test benchSDD test bench
U t d t itt f MICTRONU t d t itt f MICTRONU t d t itt f MICTRONU t d t itt f MICTRONUnexpected poor transmittance of MICTRONUnexpected poor transmittance of MICTRON

We decided to adopt We decided to adopt BerylliumBeryllium (BRUSHWELLMAN, purity > 99.0% )(BRUSHWELLMAN, purity > 99.0% )

Unexpected poor transmittance of MICTRONUnexpected poor transmittance of MICTRON

We decided to adopt We decided to adopt BerylliumBeryllium (BRUSHWELLMAN, purity > 99.0% )(BRUSHWELLMAN, purity > 99.0% )



Progress in ViennaProgress in Vienna

• New test apparatus:
temperature on SDD can be 
varied between 100 and 200Kvaried between 100 and 200K, 
temperature on Preamp between 150 and 300K.

• Preamp outside the vacuum chamber (T=295K): Preamp• Preamp outside the vacuum chamber (T=295K): Preamp
was mounted outside the chamber, spectra were taken
under several conditions: different voltages on Preamp and
SDD (for optimization) and different temperatures

•Preamp inside (T=150K–300K): After finding optimum
conditions the preamp was mounted inside the device.
Measurements at different adjustments are performed now.



Preamp outside

Measurements - performed with the 
Preamp outside the device -Preamp outside the device 
delivered a good and reproducible 
energy resolution of about 170eV at 
5.9keV. 

Above the energy resolution of 
7 spectra, taken under same p ,
conditions, are shown. 
On the right hand one can see a 
typical Fe-55 spectrum which 
we took with the SDD (Ketek). 



Preamp inside

Ab i t d k t h f thAbove, a picture and a sketch of the 
current test setup in Vienna. 
The measurements are under way, 
but preliminary results show thatbut preliminary results show that 
stable conditions are already 
reached, as presented in the graph 
on the lefton the left. 
Further optimization studies on the 
energy resolution with the Preamp 
inside are done now.inside are done now. 





E17: To reduce systematic error …E17: To reduce systematic error …
Differential Non-linearity test of ADCDifferential Non linearity test of ADC

TKO PH ADC : 12 bit 2.5 V max
linearity < 1LSB by manual

DC source  
(Yokogawa 7163)

Data logger  
(PICOTEST 3100)

linearity  1LSB by manual
ADC used in E570
1ch ～ 3eV 

(Yokogawa 7163) (PICOTEST 3100)

Range switching @ 1.2 V

TKO PH ADC
Clock generatorg

M. Sato,  Target/SDD subgroup



4.  Summary and run plan4.  Summary and run plan
We started K1 8BR tuning w/We started K1 8BR tuning w/ very severevery severe beam conditionbeam conditionWe started K1.8BR tuning w/ We started K1.8BR tuning w/ very severe very severe beam conditionbeam condition..

All the detectors for E17 will be ready well before next  run All the detectors for E17 will be ready well before next  run 
(scheduled from Oct /Nov ?): E15 downstream parts going(scheduled from Oct /Nov ?): E15 downstream parts going onon(scheduled from Oct./Nov. ?):   E15 downstream parts going(scheduled from Oct./Nov. ?):   E15 downstream parts going--on.  on.  

Need approximately Need approximately one month one month with with continuous and continuous and “countable” “countable” 
bb f E17 E15 b t i @ 1 0/0 7G V/ K /f E17 E15 b t i @ 1 0/0 7G V/ K / d t id t ibeam beam for E17+E15 beam tuning @ 1.0/0.7GeV/c K+/for E17+E15 beam tuning @ 1.0/0.7GeV/c K+/-- and stopping and stopping 
range adjustment.  No strong requirement for intensity for tuning.range adjustment.  No strong requirement for intensity for tuning.

To install target/SDD and CDS rollTo install target/SDD and CDS roll--in, we need at least in, we need at least one month one month 
intermissionintermission after beam tuned. after beam tuned. 

We want toWe want to “start” production run of E17 in FY2009“start” production run of E17 in FY2009..
To reach to the final statistics we need To reach to the final statistics we need 135KW*week135KW*week with T1 target,  with T1 target,  
but to “see” KHe3 Xbut to “see” KHe3 X--peak will be possible with limited injection. Itpeak will be possible with limited injection. Itbut to see  KHe3 Xbut to see  KHe3 X peak will be possible with limited injection.  It peak will be possible with limited injection.  It 
is important for us to see healthy status of all the system. is important for us to see healthy status of all the system. 

PossiblePossible thickthick target (e g 50% Pt) option during limited primarytarget (e g 50% Pt) option during limited primaryPossible Possible thick thick target (e.g. 50% Pt) option during limited primary target (e.g. 50% Pt) option during limited primary 
proton intensity will be desirable for us for E17 production proton intensity will be desirable for us for E17 production run.run.
BBut ut we need 30KW*week(T1we need 30KW*week(T1--equivalet) or equivalet) or so to start in FY2009. so to start in FY2009. 



Spare SlidesSpare Slides



Silicon Drift xSilicon Drift x--ray Detector (SDD)ray Detector (SDD)Ｔｈｉｓ page may be replaced if I got some 
new items from SMI
KEKKEK--PS E570PS E570 JJ--PARC E17PARC E17

new items from SMI

AccumulableAccumulable

NewNew--type SDDtype SDD
(KETEK products)(KETEK products)

Prototype SDD  Prototype SDD  (KETEK products)(KETEK products)
Effective area: 100 mmEffective area: 100 mm22

Energy resolution: 190 Energy resolution: 190 eVeV @6.4 @6.4 keVkeV

( p )( p )

KETEK VITUS SDD array

New compact typeNew compact typeNew compact type New compact type 
preamp will be adopted.preamp will be adopted.

Preamp  Preamp  (KETEK products)(KETEK products) Contribution by SMI groupContribution by SMI group



Neutron CountersNeutron Counters
E549 neutron counter set x2 E549 neutron counter set x2 

1 5 m1.5 m
E15 NC Support FrameE15 NC Support Frame

20x5x150 cm20x5x150 cm33 Plastic Plastic ScintillatorScintillator
Configuration : 16 (wide) x 7 (depth)Configuration : 16 (wide) x 7 (depth)g ( ) ( p )g ( ) ( p )
Surface area :   3.2m X 1.5mSurface area :   3.2m X 1.5m

20M V FWHM l ti t d f K

From M. Iio et al.   @PANIC2008

20MeV FWHM resolution expected for K-pp
w/  σ=150ps resolution,  15m flight path



DeeplyDeeply--bound Kaonic Nucleibound Kaonic Nuclei
Y.AkaishiY.Akaishi & & T.YamazakiT.Yamazaki, PLB535, 70(2002)., PLB535, 70(2002). Koike, Harada PLB652, 262 (2007).DWIAKoike, Harada PLB652, 262 (2007).DWIA

Recent theoretical progress (KRecent theoretical progress (K----pp)pp)
method B. E. Width

Akaishi, Yamazaki
PLB535(2002) 70 ATMS 48 MeV 61 MeV

K. Swe Mynt, Akaihi
APFB05

Gaussian base
Rearrangement-channel

Ivanov, Kienle, Marton, Widmann
nucl-th/0512037 Field theoretic approach 115 MeV 28 MeVKaonicKaonic Nuclei really Nuclei really exist exist ? ? 

Th bi di iTh bi di i dd h llh ll ??
KaonicKaonic Nuclei really Nuclei really exist exist ? ? 
Th bi di iTh bi di i dd h llh ll ??
KaonicKaonic Nuclei really Nuclei really exist exist ? ? 
Th bi di iTh bi di i dd h llh ll ??Dote, Weise

YKIS06 AMD

Ikeda, Sato
HYP06 Faddeev 55 MeV 40 MeV

The binding energy is The binding energy is deep deep oror shallow shallow ??
The width is The width is narrow narrow oror wide wide ??
The binding energy is The binding energy is deep deep oror shallow shallow ??
The width is The width is narrow narrow oror wide wide ??
The binding energy is The binding energy is deep deep oror shallow shallow ??
The width is The width is narrow narrow oror wide wide ??

From M. Iio et al,
@PANIC2008 

Arai, Yasui, Oka
JPS06-2 Λ*N model 87 MeV

Shevechenko, Gal, Mares
nucl-yh/0610022 Faddeev 55-70 MeV 95-110 MeV



Experimental Research of Experimental Research of KaonicKaonic AtomsAtoms

U0: Real part of the K--He strong   
interaction potential

Y Akaishi:EXA05

Calculation results of the strong interaction induced 2p level shift

by Prof. Akaishi ( Coupled-channel + Optical potential )

Y.Akaishi:EXA05

attractive KK----33HeHe
(J(J--PARC E17)PARC E17)

KK----44HeHe

repulsive

KK --44HeHe
2   2(stat)   2(sys) 2   2(stat)   2(sys) eVeV

(KEK E570)(KEK E570)

Precise measurement both of Precise measurement both of KK----33HeHe and and KK----44He He 

IsospinIsospin--dependent Kdependent K----N StrongN Strong--interaction at the low energy limitinteraction at the low energy limit
Existence of the DeeplyExistence of the Deeply--bound bound KaonicKaonic Nuclear StateNuclear State
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Expected Spectrometer Performance IIExpected Spectrometer Performance II
Calculated using Geant4

momentum resolution for π, K, p

g

we can distinguish the two non-
i d d f Kmesonic decay modes for K--pp

– K-pp Æ Λp Æ pπ-p 

K ppÆ Σ0pÆ γΛpÆ γpπ p

Σ0 channel Λ channel
– K-pp Æ Σ0p Æ γΛp Æ γpπ-p

Γ = 60 MeVΓK-pp= 60 MeV

mass resolution K-ppÆΛp ΛÆpπ−
Invariant mass of Λp (MeV)Invariant mass resolution for K--pp and Λ

w/o chamber-resolution 5.8 MeV/c2 1.6MeV/c2

w/ chamber-resolution 18.7MeV/c2 2.5MeV/c2



Liquid Liquid 33He Target for E15 He Target for E15 
Cooling test with 200L Cooling test with 200L 33He gasHe gasgg gg
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Development of the Development of the 33He cooling system He cooling system 
was completed !was completed !

MeasurementMeasurement

1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
Temperature [K]

Temperature in the Target CellTemperature in the Target Cell 1.1.33 KK

Pressure in the Target CellPressure in the Target Cell 3333 hPahPa

was completed !was completed !

R&D for installation of the xR&D for installation of the x--ray detection ray detection 
Liq. Liq. 44He ConsumptionHe Consumption 45 45 L/dayL/day

Heat Load to the 1K PartsHeat Load to the 1K Parts 0.10.19 W9 W

yy
device to inside the target systemdevice to inside the target system



LHeLHe--3 target upgrading for E173 target upgrading for E17

SDDSDD (~80K)(~80K) Radiation Shield Radiation Shield (~80K)(~80K)PrePre--AMP (150~200K)AMP (150~200K)

xx--raysrays

KK--

Target cell (1.3 K)Target cell (1.3 K) PrePre--AMP box AMP box (~80K)(~80K)

Design of the upgrading parts are almost completed.Design of the upgrading parts are almost completed.
Now Cooling test is started.Now Cooling test is started.

11/12

Now Cooling test is started. Now Cooling test is started. 
The target will be installed by the end of March, 2009.The target will be installed by the end of March, 2009.



Liquid Liquid 33He Target for E17He Target for E17

KK--
x-rays

((ππ--))

SDD SDD (~80K)(~80K)Ti & Ni foilsTi & Ni foils Radiation Shield Radiation Shield (~80K)(~80K)PrePre--AMP (150~200K)AMP (150~200K)

KK-- x-rays

Thi t dThi t dThi t dThi t d

Fabrication CFRP vacuum chamber and radiation shieldFabrication CFRP vacuum chamber and radiation shield
R&D of the support of the SDDs and PreampsR&D of the support of the SDDs and Preamps

Things to doThings to doThings to doThings to do

11/12

R&D of the support of the SDDs and PreampsR&D of the support of the SDDs and Preamps
(for reducing of the (for reducing of the heat load heat load from the from the preampspreamps))

Development of the target cellDevelopment of the target cell


