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Field measured by NMR

2009.10.16:8|F
/
//2'.485T @ 400A
Y ——0->400A
/ =—A400->0A
/ ¢+ (alc.
0 100 200 300 400

I [A]




K1.8E —LTA 2 TODSKSEEFIRT

2015F11819H 10:00 EO05-pilot T—HINEKRT




TR A2 F AR A - #ﬁ‘ﬁl%fﬁ %xT
2015/11/27 ‘

e SKSIZFEMA| K1.1TY T~ (2016/2/1 )
> NNAIN—A O TERZ DI, BERE
e K1.8T!J7IZKURAMAZEREL.E07(T <)L 3y ) EER%RA
> ZITIARNU DR RZDIEE
x ANI#Z., 2%, IR FXER S ﬁ'l': HHILF
> INEELEER

|-






&IT (20154 F) DEER

* 4 He, 1 FDH TR 5 (E13)
= KRIERERFFREDR 4L (CSB) D ERE
e TTJ)L 3 EER(E07) IZM [F7=Study
= Emulsion/SSDDIE S HE
BEREABREIN-ITIILOIV TORMERHR T A
e 12C(K-,K*) R it 12 & H12_Be 7 It (E05-pilot)
KILSADEE




E13: Spin-dependent CSB in AN interaction -
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Observation of Spin-Dependent Charge Symmetry Breaking in AN Interaction :
Gamma-Ray Spectroscopy of 4, He
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D.S. R DARMEHIFAZEICMIFT(1)
— K E—LBEME@KLE —
Duration: 5.51 sec. ESS1/ESS2: £250kV (max. 375kV)

Spill length:  2.0-2.1 sec. IFH:  *£110mm (full open)
38.6kW =4.43 X 10%3 ppp Mom: £180mm (full open)

K= /spill | &= /spill vertical slit condition
[GeV/c]

480k 590k 38.6kW [IFV:3.3/0.3mm MS1/2:%=1.11mm

1.8 500k 550k 31.2kW IFV:3.3/0.3mm MS1/2:%1.25mm
580k 750k 38.6kW [IFV:3.2/0.0mm MS1/2:%1.4/1.36mm

1.7 500k 520k 38.6kW [IFV:3.5/0.1mm MS1/2:£1.6mm

1.6 530k 500k 38.6kW [IFV:3.7/-0.1mm MS1/2:%=1.7mm

1.5 530k 470k 38.6kW IFV:4.0/-0.4Amm MS1/2:%=2.2mm

100kW (—RAOA4>,Pt) BRI TIL.
>1M kaons/spil BN ER1F TE 5,
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BaryonfeltH BL1E FF BADKASDIRZERES
Baryon Baryon interaction by Lattice QCD

e 6 independent forces in flavor SU(3) symmetry

Large Core
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(Approved) Experiments at K1.8

*EQ7:
* EO3:
* EO5:
*E10:
* E40:
*E42:

Emulsion Exp. for D.S. Nuclei

X-rays from =-Fe atom

12_Be spectroscopy by the 1°C(K~,K*)
n-rich A hypernuclei: °Be(n~,K*)° ,He
2N scattering

H dibaryon search (stage-1)



Outline of EQ7

Making S=-2 nuclear chart
AA-Nuclei, Z-Nuclei, H-particle

—
AA, EN, and EN—->AA interactions

(D Hybrid-scan method
10* =~ stop in the emulsion
= 100 D.S.N ( X 10 of previous)
Automatic scan of X- track
using counter(SSD) information

2 Overall-scan method
Search 3-vertex events w/o counter
X 10 events of H.S. are expected.

Group AQ2

:% HBX Emulsion

Stack
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("%C) Target

Spectrometer

‘_ —

Xray

| —
Hyperbal |

(Ge detectors)

3 X-ray measurement by HBX

at = capture in Ag/Br atoms
= =~ potential in the surface
region



Cosmic rays
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Thin plate (Gifu) \L ; | Thin plate (Kamioka)




PLO1 thin plate

X beam

#77 # #75\ @ @ #71
: @ @ -
#69 | #68
-
#63 #61
. @
#56 H#55 #50
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#49 6 #44 #43
.
Production mo:ie\ .
#40
O
#35 30
-
#25
-
#21 #20 #16
(@) (@)
#14 #13
-
#7 H6 #1
(@) (@)

<Blackspot>
*#19,20,21
Halo D ~15mm
Spot Width ~4mm, Height ~3mm

*#22,23 too dark

<Dark parts>
*106

_*Gamma ray by 60Co

- *#28 production mode

O
P-bar 30spills
With collimator
Without pi-Beam

10spill = 103~10* / cm?

22



PLO4 (Thick, Kamioka )

irradiated by
60Co source
~160/(100um)?

p_barE—.L

30spillz-B& 5
103~10% / cm?

h;habénlb\nﬁk
TSHM?
fEE




IDBEER (2) SSD/EmulsionDEIiE & Ht

SSD-Emulsion alignment with beams
: 2 step procedures

thnl

‘ 1. Black spot } 1 2. Beam pattern matching |

jl | )S

AN
o
s

emulsion

emulsion

Rough alignment : ¥200um accuracy Precise alignment : ¥20um accuracy

A guide toward a pattern matching region. It is necessary for automated track following
Can be recognized by human eyes. over several emulsion layers.

Beam track density: ~10° tracks/mm? Beam track density: ~10? tracks/mm?

=> High-intensity m beam is essential. PID by track thikness and S/N ratio is important.

=> Low-momentum p bar beam is a candidate.



SSD/Emulsion {5L

)

3

HTTHIE #7B @ @ #7
#69 #6.
L #63 W61 @
LH56 L #5 ‘ L5
L #49 28 WHA4 4
Production mo
oH#40
3o . #30
#25
L#21 _#20 _#16
LH#14  #13
L HT . #6 o #1

[ER=F PXc]

1. Black-spot DI ES

He
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* X,Y,0
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darkness_projected

1200}
Black spot #20
(emulsion)
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" Ellipse
Projection 20x (F.O.V 330micron*290micron) Width ~4mm
o Pitch: 0.5mm Height ~3mm
*Gaussian fitting: &

Darkest point +- 3mm
In this case, peak is (90.22, 126.97)

Mean brightnesses of each view
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Black spot -
(Beam profile - ]
by SSD) .
y £
[ |
i LT ]

*Projection
*Gaussian fitting:
Maximum bin center +- 2.5mm

In this case, peakis (-0.119, 0.333) in SSD coordinate

30

Beam profile

X beam

run09614

S [

" 3| Entries 36096
I Meanx -02777
1 Mean y 1.958
RMS x 2711
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#| Integral 3.447e+04
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selecting p-bar track

Detected tracks in x-y space

Y [mm]
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Peak detection

h1x
E Entries 2148
45— Mean -1.654e+005
F AMS 536.1
a0 %%/ naf 4454 ] 46
E Prob 0.5336
35— po 323+79
E pi -1.654+005 + 6.094e4000
30— p2 36.34 +10.01
- p3 10.04 +0.48
25—
20— _ i
E ] J |
o fla =4 SN ]
= L =y Jl [ l—‘
5
Clay | | |

*Width for Projection, peak +- 150micron
*In this case, peakis (165.4, -158.7)

o L b b b L L by 1 X
-166.4 -166.2 -166 -165.8 -165.6 -1654 -165.2 -165 -164.8 -164.6

1] n
-167.5-167-166.5-166-165.5-165-164.5-164-163.5-163

G ~ 10um

(1<(:)st, dy) = SSD(-X, Y) — emul(x, y)

-170

-1

68
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RS

Mapping in grid-mark coordinate
100umEL T DFFET
Distance “d” Mover (SSD)&

300.05 mm in Mover coordinate id k Isi
300.02mm in grid-mark coordinate gria-mar (emu SIOn)

-0.03mm  diff DALEIE—E

424 11mm (-0.15mm)

Y 299.92mm (-0.09mm)

- > o
Peak is / N
(20.00, 25.10) from estimated corner (25.00, 25.10) from estimated corner
(20.06, 25.64) from actual corner (25.67, 27.36) from actual corner




New KURAMA spectrometer

Beam : 1.67 GeV/c, 10° - 10° K/spill — Operation with a high counting rate

Solid angle : 280 msr (E373 : 170 msr) — Detectors w/ a large effective area Diamond
target

4 KURAMA
B~0.7T
. pole gap : 80 cm
K" +. (E373 : 50 cm)

g

g

=

3

DCs
(NEW-DC1, KL, AIDA)



Preparation of the KURAMA spectrometer

All detectors w/o FAC are
fabricated and being tested.
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Group AQ1]

H-Particle Search with Hyp-TPC (J-PARC E42)

Most stable spin and isospin singlet with 6-quarks (uuddss) compose was
predicted by R. L. Jaffe. We search for H->AA—mmpp and H->Amp—-mr
pp with Hyperon Time-Projection-Chamber HypTPC), Yield : 11000 AA

Dtk Charrbars TOF wall
Drawn by S.H. Kim

KLHRAMA
Spectrometer

oy

Supereonaducting
Helmihinliz Trl..l'pul;qi

'

*Large chepténce
*Target is inside TPC
e High resolution (~1 MeV/c?) .

Hyp TR
L Beaisi .

W

(d-ag/di2dm) Wub/ (sr /.5 MeV/cT)

Counts/1MeV/c?

£22

224 226 2.28

H(2250)

1.0 pb/sr

I't=0MeV
1 MeV
3 MeV
5 MeV

2.3 232 2.34 2.36

IM(A A)YGeV/c®)

Counts/1MeV/c?
o o N n w
¢ 2 T2

(4]
T

o

wesolti=21]

0.2 pb/sr

I | ma alan |
216 218 22 222 224 226 228 23

IM(A b« WGaV/e?)



SC Helmholtz magnet

m Magnetic field atcenter: 1.5T

m Conduction cooling with two GM refrigerators

m Coil diameter : 1000 mm

m Conductor : ¢ 0.77 mm, Cu/SC=2.4, PVA insulation
m Number of turns : 7259.5/ coil (78 x 96)

m 1 Coillength : 23.4 km

m Operation current : 99.9 A

m Total inductance : 251 H with yoke

m Weight : 10 fon (the yoke thickness of 125 mm)

(—FR) HiE 58 500mmd X 500mm
R FR TR 800mmd X 1000mm

under fabrication by KR-tech, Deagu, Korea




Single coil test in August

Test chamber + 2 GM coolers
100 A ;B EE R
100A/2.5 h Mramping speed T 1IKD;RE L H
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HTC current leads



Others (Nov.30)

Yoke
1010 steel

/,'}
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Schedule

As of August 31, 2015

Month @ 10 11 12 1 2 3
Cryocooler —
Cryostat/Yoke - =
Assembling
Magnet Test — =

Magnet Inspection o =

Delivery =

_>
_>

_)

_)

We need 2 compressors (air-cooled) and
power supply
as well as storage/test space in J-PARC/Tsukuba



Group AQ2

>.-p scattering Exp. at J-PARC (E40)

3p scattering ID

e Successive Two-body reactions 3. Energy of proton p 2. Scattering angld CATCH

e 7mp > K*Z (X production)

e Xp > Ip (Ep scattering) Zp scattering b CFT + BGO
e High statistics measurement of = production Decay _/ = production ID
dolea | |- Momentum of £ K1.8 beamline spectrometer
e 10 MHz (20M/spill) x beam Y4+ . P
e large acceptance for scattered T+ +
S | p K+ KURAMA spectrometer
Requirement for CATCH KURAMA study items
* Large acceptance for scattered * Optimization of Spectrometer setup to
proton { tag X production
/| » High rate tolerance in | T * Tolerance for high intensity beam
: , 1 m[_l’\ 3 e »
L+ ] t]
B} B j b _—
= o i | I
- = T —t ] ] = 1. t
- o~

2 7 ‘ N D’Q \_m-ham

CFT+ LH2
S-28 D magmet
position

\ ‘ ‘ Tracker For  Beam Vew
'] 0.5 I'm Beam regs \ /

S— ] \ —

using high-intensity ( ~10MHz ) T beam



Summary

e SKSDFE2RAT—(SKS@J-PARCK1.8) D #& T
* 5 experiments, >7 papers, 6 (+5) Ph.D
* Double-strangeness system® B 35 A& 1k

* 500k K=/spill, K:pion=1:1 beam at 40kW
e SKS - KURAMA spectrometer (2016/2 — )

J-PARC/AFOVEEND1I DOIAILA—2FZF /K

» KURAMA SpectrometerZ LN T D EEx
* Emulsion 3£E8& E07

* SSD-EmulsionfiIiiE&Ht oK
* EmulsionDBIRETE SR
e KURAMA Spectrometer InstallationfF§5

* H search E42 using Hyperon Spectrometer (Hyp-TPC)
« INFRELZEER E40
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Strangeness in the Core of N-Stars

J Schaffner-Bielich, NPA804(2008)309

Neutron matter 10° \
S :
107" | A
5 Al b
- (0. Nuclear matter g 1072 / I,’L \; :*_‘:08";‘:’/
: with Strangeness & . T AN A
1 =1\ /
(hyperons,Y) D 10 ! i i \1 £
E |
Hyperons emerge at high density (p >2p, ?) 10t |4 dE it N
0.0 0.3 0.6. 0.9_3 1.2 1.5
Detail depends on the potential ( interaction ). Density (fm ~)
k2
_ F
My =My + +Uy (kg) :
2m, Experimental
Soften of EOS Repulsive at high-p determination of
Inconsistentl? 2Tk phase YN/YY interactions
Y potential

Observation of 2Mg N-stars at p,/ in vacuum
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.17 MeV (atomic orbit)

ABe is in ground state.
N interaction has been established.
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