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Introduction

Embedding Ｋ  in nucleus-
Motivation of J-PARC E15

 J-PARC E27~

12年7月13日金曜日

Does the simplest Kaonic
 nuclei “K-pp” exist ? 

How much deeply bound ? 

4

FINUDA

DISTO

B = 105±2±5 MeV
Γ = 118±8±10MeV

B = 115±6±4 MeV
Γ = 67±14±3 MeV
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K- 3He K-pp

Λ

neutron

proton

proton

π−

decay

at 1 GeV/c 
by both

missing & invariant mass

K-  + 3He -> “ K- pp” + n

E15: KN interaction study by nuclear bound state-

detect everything!

formation decay

decay

formation

formation
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Formation spectrun : in-flight 3He(K-,n)

Signal can be clearly seen!

In the case of 
YA (Deep) potential

Integrated 
production cross 
section as large as 
~3.0 mb/sr.

K- + 3He  “K-pp” + n @ PK=1GeV/c, θ=0º

T.Koike and T.Harada. , PLB652 (2007) 262
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neutron counter &
TOFstop/proton 

counter

beam dump

beam sweeping
magnet

liquid 3He-target
system

CDS

beam line
spectrometer

D5

 E15 apparatus overview

K1.8BR area 
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Beam Line Spectrometer 
beam trigger: BHD & T0 
9plastic scintillator arrays 
9TOF length (BHD-TO) = 7.7m 
9V(TOFBHD-T0) = 160ps  

kaon identification at trigger level: AC 
9mirror reflection type aerogel 

Cherenkov counter (index = 1.05) 
9S detection eff. = 96% (th=5p.e.) 

beam momentum: D5 & PDC & BLC 
9dipole and wire drift chambers 
9expected momentum resolution = 0.1% 

TOF(BHD-T0)  
•Run#40 
•+1.0 GeV/c 
• ESS1 = +/-250kV 
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Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV
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beam trigger: BHD & T0
 plastic scintillator arrays
 TOF length (BHD-TO) = 7.7m
 σ(TOFBHD-T0) = 160ps 

kaon identification at trigger level: AC
 mirror reflection type aerogel Cherenkov 

counter (index = 1.05)
 π detection eff. = 96% (th=5p.e.)

beam momentum: D5 & PDC & BLC
 dipole and wire drift chambers
 expected momentum resolution = 0.1%

Beam Line Spectrometer

e/
µ
/π

K

p

TOF(BHD-T0) 
• Run#40
• +1.0 GeV/c
•  ESS1 = 

+/-250kV
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Cylindrical-Detector-System-(CDS)

solenoid$magnet
bore-φ1.18m,-length-1.17m
0.7T-opera)on

CDH$(Cylindrical$Detector$Hodoscope)
36-plas)c-scin)llators
FMKPMTs
σ(TOFT0KCDH)-=-160ps

CDC$(Cylindrical$Drib$Chamber)

wire-driX-chamber
15-layers,-1816ch
solid-angle-=-2.6π
gas-=-Ar:C2H6/50:50

@-CDC-resolu)on-of-200µm

Monte&Carlo
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1.5m

@ CDC resolution of 200µm

Monte Carlo
~ few MeV/c

in the region of interest

π
K

p
Δ

p 
/ p

pT [GeV/c]
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USHIWAKA magnet for beam sweep

USHIWAKA magnet
used in KEK π2 beam line
installed  in May 2012
aperture: 82cm(H)*40cm(V)
pole length: 70cm
1.0T operation

912年8月18日土曜日

neutron counter

USHIWAKA magnet for beam sweep

USHIWAKA magnet
used in KEK π2 beam line
installed  in May 2012
aperture: 82cm(H)*40cm(V)
pole length: 70cm
1.0T operation

CDS

sweeping magnet

Beam Sweeping Magnet

neutral particle 
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Neutron Counter
all systems is ready

since May 2012

NC construction was
 completed in Apr. 24 2012

neutron counter
plastic scintillator array
16 segments * 7 layers

    [320(w)*150(h)*35(d)cm]

TOFstop / proton 
counter
plastic scintillators
32+27 segments

TOFstop
proton

neutron

caved beam dump!

accidental neutron 
background suppression!
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First result of E15 
experiment full-set up 

beam line commissioning for 1.0 GeV/c

CDS commissioning w/ liq. 4He target  (~150h)

neutron counter commissioning

1st engineering run with full-
setup (w/ liq. 3He target) (~100h)

 Feb. 2012

Jun. 2012
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Beam parameters for 1GeV/c

[−1.0 GeV/c, ESS1 = +/-275 kV]
particle separation by ESS1

−1.0 GeV/c K-yield & K/π-ratio

K- ~10k/spill/kW

K-/π ~1/3

e/π K pbar

We can run at good K/π ratio at 1 GeV/c!

set here!

set here!

CM1 CM2

beam collected beam

IF-V-slit MS-slitseparator:ESS1
B E B

CM[A] slit-with[W]
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target cell is clearly seen 
Liquid 3He inside !

XY plane YZ plane

 vertex event for CDS

K beam surely hits on 3He target

Pre
lim
ina
ry

Pre
lim
ina
ry
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3He (K-, d) X

3He (K-, K-) X

3N reaction?
(X =Λ ??)

PID for CDS : 
event selected for “reaction in target” 

excellent PID in CDS
interesting reaction channels were seen

Pre
lim
ina
ry
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Λ ~10k Λs @ run#43

(w/o target[He/Fe]
 selection)

~4k K0s @ run#43K0

(w/o target[He/Fe]
 selection)

CDS works well ! 

Preliminary Results on 3He(K-,n)

Invariant mass spectra

pπ-  invariant-mass spectra π+π-  invariant-mass spectra

excellent invariant mass 
reconstructed in CDS

Pre
lim
ina
ry

Pre
lim
ina
ry
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T0-NC(TOF) [nc]
40 60 80 100 120 140

210

310

410

run154-158

K_trg(T0=1hit) & >CDH1hit & veto(CV&TOFstop)

TOF_T0_NC_layer1 kaon & CDH2 w/o charge

Pre
lim
ina
ry

γ n

K-

CDH hit

veto

veto
a, n

charge 
sweep out

NC hitTOF measurement
T0 - NC

neutral particle hit in NC

very low background rate

accidental background
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T0-NC(TOF) [nc]
40 60 80 100 120 140

210
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410

run154-158

K_trg(T0=1hit) & >CDH1hit & veto(CV&TOFstop)

TOF_T0_NC_layer1 kaon & CDH2 w/o charge

Pre
lim
ina
ry

γ n

K-

CDH hit

veto

veto
a, n

charge 
sweep out

NC hit

Goal

production run will be performed in next winter

neutron spectrum

underway

TOF measurement
T0 - NC

very low background rate

1812年8月20日月曜日



T0-NC(TOF) [nc]
40 60 80 100 120 140

210

310

410

run154-158

K_trg(T0=1hit) & >CDH1hit & veto(CV&TOFstop)

TOF_T0_NC_layer1 kaon & CDH2 w/o charge

Pre
lim
ina
ry

γ n

K-

CDH hit

veto

veto
a, n

charge 
sweep out

NC hit

Goal

production run will be performed in next winter

neutron spectrum

underway

TOF measurement
T0 - NC

very low background rate

BK ~ 0
BK ~ 0
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summary
• E15 experiment is an search for K-pp using 
3He target by the in-flight kaon reaction

• setup is completed.
• all system work well.
• production run will be performed in next 
winter, giving us 50 ~ 100 times more data.

• physics data will come soon!
1912年8月20日月曜日



back up
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physics data is coming soon

E15 production run will 
be performed next winter.
100 times as many statistics are accumulated and 

physics is taken out with the next run. 

T0-NC(TOF) [nc]
40 60 80 100 120 140

210

310

410

run154-158

K_trg(T0=1hit) & >CDH1hit & veto(CV&TOFstop)

TOF_T0_NC_layer1 kaon & CDH2 w/o charge

1.06 1.08 1.1 1.12 1.14 1.16 1.18 1.2 1.22 1.240

200

400
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800

1000

1200

1400

Invariant mass [GeV/c2]

CDS data
Invariant mass 

NC data
Missing mass

we will get the
physics result of K-pp

x 100
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[-/spill-]

beam-intensity 40k 400k 4M

KK-yield 10k 100k 1M

CDS-trig.-rate 150 1.5k 15k

CDS$&$NC$trig.$rate 1.5 15 150

Beam-Line-Parameters-for-1GeV/c
[−1.0-GeV/c,-ESS1-=-+/K275-kV]
parScle$separaSon$by$ESS1

−1.0$GeV/c$KLyield$&$K/πLraSo

KL$~10k/spill/kW

KL/π$~1/3

We$can$handle$more$than$10kW$beamLpower!!!

run#40/43

run#43
[CDS-trig-=-23charged]

e/π K pbar

10kW1kW 100kW

12年7月13日金曜日

e/P/S�

K 

p 

Beam Line Spectrometer 
beam trigger: BHD & T0 
9plastic scintillator arrays 
9TOF length (BHD-TO) = 7.7m 
9V(TOFBHD-T0) = 160ps  

kaon identification at trigger level: AC 
9mirror reflection type aerogel 

Cherenkov counter (index = 1.05) 
9S detection eff. = 96% (th=5p.e.) 

beam momentum: D5 & PDC & BLC 
9dipole and wire drift chambers 
9expected momentum resolution = 0.1% 

TOF(BHD-T0)  
•Run#40 
•+1.0 GeV/c 
• ESS1 = +/-250kV 

D3
SX3

Q7

D4

Q8

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

FF

CDS

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

2212年8月20日月曜日



[-/spill-]

beam-intensity 40k 400k 4M

KK-yield 10k 100k 1M

CDS-trig.-rate 150 1.5k 15k

CDS$&$NC$trig.$rate 1.5 15 150

Beam-Line-Parameters-for-1GeV/c
[−1.0-GeV/c,-ESS1-=-+/K275-kV]
parScle$separaSon$by$ESS1

−1.0$GeV/c$KLyield$&$K/πLraSo

KL$~10k/spill/kW

KL/π$~1/3

We$can$handle$more$than$10kW$beamLpower!!!

run#40/43

run#43
[CDS-trig-=-23charged]

e/π K pbar

10kW1kW 100kW

12年7月13日金曜日
2312年8月20日月曜日



e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/P/S�

K 

p 

Beam Line Spectrometer 
beam trigger: BHD & T0 
9plastic scintillator arrays 
9TOF length (BHD-TO) = 7.7m 
9V(TOFBHD-T0) = 160ps  

kaon identification at trigger level: AC 
9mirror reflection type aerogel 

Cherenkov counter (index = 1.05) 
9S detection eff. = 96% (th=5p.e.) 

beam momentum: D5 & PDC & BLC 
9dipole and wire drift chambers 
9expected momentum resolution = 0.1% 

TOF(BHD-T0)  
•Run#40 
•+1.0 GeV/c 
• ESS1 = +/-250kV 

D3
SX3

Q7

D4

Q8

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

FF

CDS

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

e/
µ
/π K

p

Beam-Line-Spectrometer
beam$trigger:$BHD$&$T0

 plas)c-scin)llator-arrays
 TOF-length-(BHDKTO)-=-7.7m
 σ(TOFBHDKT0)-=-160ps-

kaon$idenSficaSon$at$trigger$level:$AC
 mirror-reflec)on-type-aerogel-Cherenkov-

counter-(index-=-1.05)
 π-detec)on-eff.-=-96%-(th=5p.e.)

beam$momentum:$D5$&$PDC$&$BLC
 dipole-and-wire-driX-chambers
 expected-momentum-resolu)on-=-0.1%

TOF(BHDLT0)$
• Run#40
• +1.0$GeV/c
• "ESS1$=$+/L250kV

12年7月13日金曜日

K1.8 Beam line
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Koike-Harada vs DISTO
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- does not fit in KH scheme

BK~100MeV and ΓK~100MeV
- only for Λp decay ch.

private communication

easy to observe,
if dσ/dΩ      1mb/sr~>

DHW: A. Dote, T. Hyodo, and W. Weise, 
Nucl. Phys. A804, 197 (2008); 
Phys. Rev. C79, 014003 (2009).

YA: T. Yamazaki and Y. Akaishi, 
Phys. Lett. B535, 70 (2002); 
Proc. Jpn. Academy, Series B 83, 144 (2007)

SGM: N.V. Shevchenko, A. Gal, and J. Mares, 
Phys. Rev. Lett. 98, 082301 (2007);
N.V. Shevchenko, A. Gal, J. Mares, and J. Revai, 
Phys. Rev. C76, 044004 (2007).

˘

˘

FINUDA: M. Agnello et al., 
Phys. Rev. Lett. 94, 212303 (2005).

DISTO
BK~100MeV and ΓK~100MeV
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Very Preliminary Results on-3He(KL,n)
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[ /spill ] 1kW 10kW 100kW 
beam intensity 40k 400k 4M 

K- yield 10k 100k 1M 

CDS trig. rate 150 1.5k 15k 

CDS & NC trig. rate 1.5 15 150 

Beam Line Parameters for 1GeV/c 
>�1.0 GeV/c, ESS1 = +/-275 kV] 
particle separation by ESS1 

�1.0 GeV/c K-yield & K/S-ratio 

K- ~10k/spill/kW 

K-/S ~1/3 

We need more than 10kW beam-power!!! 

normalized 

run#40/43 

run#43 
[CDS trig = 2-charged] 

e/S� K pbar 

D5 spectrometer - correlation check

• δ = [a(θ'-θ) + b (x' + x) + c (x' - x) ]/12.5
- a=1,b=3.75,c=-0.11 

from the transfer matrix (p.4)

- a=0.88,b=3.48,c=-0.09 

• D5 spectrometer basically working well !!
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Run#40 Run#43 

CDS (4He-target) full setup (3He-target) 

(S or K)*CDH2 trig. & calib trig. K*CDH1*(forward n or p), 
K*CDH2 trig. & calib trig. 

3.3kW, ~42h Æ 0.8kW*week 3.5kW ~43h Æ 0.9kW*week 
6.0kW ~40h Æ 1.4kW*week 

0.67G K- on target 1.9G K- on target 

18M events recorded 34M events recorded 

Run#40 & Run#43 
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History-of-E15
Jun.2006 1st-PAC proposed-and-approved-as-the-stageK1-and-the-dayK1-experiment-

at-K1.8BR-Jan.-2007 2nd-PAC approved-as-the-stageK2-experiment

$Feb.$2009 Run#22 first$beam$transportaSon$to$K1.8BR

-Oct.-2009 Run#26 beam-line-commissioning-(~6.5h)

-Nov.-2009 Run#27 beam-line-commissioning-(~15h)

-Dec.-2009 Run#28 beam-line-commissioning-(~20h)

-Jan.-2010 Run#29 beam-line-commissioning-(~50h)

-Feb.-2010 Run#30 beam-line-commissioning-(~55h)

-Oct.-2010 Run#35 beam-line-and-CDS-commissioning-(~90h)

$Mar.$11$2011$Mar.$11$2011 the$earthquake

-Feb.-2012 Run#40

$May.$2012 compleSon$of$spectrometer$construcSon

$Jun.$2012 Run#43

beam-line-commissioning-for-1.0-GeV/c
CDS-commissioning-w/-liq.-4He-target--(~150h)

neutron-counter-commissioning
1st$engineering$run$with$fullLsetup$(w/$liq.$3He$target)$(~100h)
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Expected Results; 3He(K-,n) interactions 

3312年8月20日月曜日



3412年8月20日月曜日



By E15 exp.
We think we can see 
clear signal!! 
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T.Hiraiwa 2010/12/2-4 
Strangeness  workshop 2010
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2NA and s-wave scattering

T.Hiraiwa 2010/12/2-4 
Strangeness  workshop 2010
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2NA and s-wave scattering
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Liquid-3He-Target-System
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target$cell

the$system$was$successfully$operated$in$Run#43
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3He$cooling
$operaSon

4He$dewar

3He$tank
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