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| 0000000 (MeV) | OO0 (MeV) |

T. Yamazaki and Y. Akaishi[11] 48 61

A. N. Ivanov, P. Kienle, J. Marton and E. Widmann[12] 118 58
N. V. Shevchenko, A. Gal, J. Mares and J. Revai[13] 50-70 100
Y. Tkeda and T. Sato [14] 60-95 45-80
A. Dote, T. Hyodo and W. Weise [15] 20 3 40-70
S. Wycech and A. M. Green [16] 56.5-78 39-60

N. Barnea, A. Gal and E. Z. Liverts [17] 15.7 41.2

M. Bayar and E. Oset [18] 35 50
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2.1 J-PARC

J-PARC (Japan Proton Accelerator Research Complex) 000 000000000000 (KEK)
000000000000 (00)UO0O0U00O0O000o0O0o0o0o0ooo0o0Doo0oooooOo
O00000000000000021000000000000000000000RCS (Rapid
Cycling Synchrotron)d MR (Main Ring) 0 300 0000000000000 0 400 MeVO OO
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2.2 K ppOd

J-PARCO E27000001.7GeV/cO n* 00000000d(xH, K*) 000000 K ppO
000000000000A(1405) 00000000 K ppO000000000000 (O 2.2)0
00000000000 (2600000000 A(1405 000000000 A(1405) 0000000
00001%00000000000000000000000000000000000000

11',+ + "nu > "A*" + K+

"j&*" + ||pu > bound K"pp minor

--> quasi-free A* dominant

™o, e K* *
........................ .\1\.
s !
d A*p s
_ i
P N)

Figure 5: Diagram for the d(7, K)K ~pp reaction[7].

022 dxt,K")00OOD0OO K ppOOOODOOODODO

23 Ki180OOOoooo

K1l80OO0OOOOOOOOOOOOOoODODOOoOooOoOoOo 100000 20GeV/cODOODO
000OO000O00CO00OO0bOOoO0OO0OO0DO0oDO0OO0OO SKSOboooooooo 20
gooboobooobooboobooboboobbobooboobobbobooboOobon
oobDOoooooooboogooskKSOooooooooooooooooooooooooooDo
00000000000000000000000000 2MeV/?0000000000000
ob 230000

23.1 0O0O0OOOOOOO0OOOOOO0

OO00DO00000O0DO0O00QQQEbRQLOOOOODOOCODOOOOObOODbOOoOoOoLo
0000000000000000002400000000000000000 Ap/p=3.3x 1074
(FWHM)OOOOOoOOOOOOoOoooooooooooooo

O0GC (D0OUooooooooon)
00000 340mm W] x 80mm HOODODODODOOOOOODODODOOOOOOO0.15 MPaO OO
000000000000000000000000000000.5GeV/c0000000OOODO
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K1.8 BR 3 K1.8
beam line v:-i" beam line

beam line
spectrometer

0 24: 0000000000000000OO0O0O0O0OOOOO0OOO

~5000000000000DO0DO0DOODO0O00O0OD0ODO000 £100mm0OdO00d £ 20 mm
000095 %00000000

OBHl (DODO0OOOOOOOOO)
00000 170 mm [W] x 66 mm HOOO 5mmO00000000000O0O0C0OO0OOOO
gbobogbooooooboboboboboboob11ooooobobobobobDon
gbooooboooooboboooob0 1 mmdoOoooooOooooooboboboboon
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o0 (pPMT)O030000000000000O0OODOO0OOODOOOOOOOO BH2OOOO
gobodbooobuooboobobooboobbuooboab

OBFT (00000O0O0O000)
32000 ¢ 1 mmOO000000000000000,«/02000000000000000
000000000000000000000000000000000000

O0BC1,BC2 (00000000 (Multi-Wire Proportional Counter))
BC1OOODOO0O 256 mm [W] x 150 mm [HOBC2000000 170 mm [W] x 66 mm [H]0
QQDQQUOON00000ONONONONONONONONONONONONONDN D, w,v015°0000000 300
00 2000000000000000D00D00000000O0 b ymO0O000O0O0D0OOOO
oot 1lomOoooood

O0BC3,BC4 (000000000 (Multi-Wire Drift Chambar))
BC3000000 192 mm [W] x 150 mm [HJOBC40 00000 400 mm [W] x 150 mm [H]O
QQDQQODNO0O00DN0O00DN0O0ONDN0O0DNDN000Dz, w00 15°0000000 300
0020000000000D000000OC00ODO0O0O0OO0O0O0 ¢ 125 pymOd00000OODOODOO
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O00000000000000000000 ¢ 7 pymI00000000000O0O0OBCI, BC2
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2mm 000000000000 00OPMTOOODOODOOOOODOOOOOOOOO0DOO0 I m
O00000K18OODOOOOO bAQDOO ThCOOOOOODOOOOOOoOoOOoOooooo
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0SDC1, SDC2 (000000000)
SDC1000000 192 mm [W] x 150 mm [H]OSDC20 00000 400 mm [W] x 150 mm [H]O
SKSOOOOO0OO0OO0O0000000SDC1O u, o/, v,v'0400SDC20 z, 2/, u, ', v, v'0 600
00000000000000 15°00000000000000000000000 ¢ 125 um
000000000000000SDCIO03mmO000SDC20 5mmO000000000
000000000000000000000 ¢ 7 wm00000000000000
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® proton
S
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TOF
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0SDC3,SDC4 (00000000 0)
SKSOOOOOOOO0O000000000000000000000000000002140 mm x
1140 mmO0000000000000000000000000000 ¢ 25 pmO0000000
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6000 —
4000 &
2000—
:I ! | T e = S

225 2.3 235 24 245 25
[ GeV/c?]

=
N
=)
a
g
-
N
-
@
N
)

2000

1500

1000

500

245
[ GeV/c?]

225 23 235 24

027 dxt,KH) 000000000000 0000000000O000O0000O0DOO00O0002.25
GeV/c?00000000000000 K ppOOOOOOOOODO

obooz2000000000000o0booboooDoboboboooDobobbOooobOoDbO
ooboooobo2800K ppU0bO0OoooO0oobOOO0O0OO0OO0DOOOO0OODOOOOO
200000000000O00DO0DOOO0OOOOODOODOODOODOODOODOOObOOODOOOO
oboooooooobobbobooooboboooooobobooogooboooDoboDbo
200000 (0D 2900000000000000000O0250MeV/cO00000O0OOOOO
gbobooboo



14 020 J-PARCE2700O

500

proton1 momentum [MeV/c]

oooofo0000E

IIII|IIII|IIII|IIII|IIII|IIII|III'I|IIII|IIII
T

L i i
200 400 600 800 1000 1200 1400
proton2 momentum [MeV/c]

028 d(»T,KH)0DO0O0OO0O0OD200000000000000 K-pp—A+pO0000000O0
Kpp—-X+p00000000000000000D0D0000O0O00O0O

0 29 000000000000 000000000SKSOOOOOO0O0O0O0O0Ooooooooooo
K-ppOQOUOOOOOODOOOOODODOODOO



15

30 tUotuun

3.1 OO

uboboooobooobobobobooooobooboboboooooboboboooaon
E2r0000000000000000000K pp00000000O 250MeV/cODOOOO
gbooboooogoboboboooooooboboboooooobobobooboOrbODbO
gbbobboobboobbobobooboobooboobbo«0bo0boo0oboooboooboon
gboobooobobobooob«~0OO00bOO0D0DOO0ObOO00bO0ob0bO0obOO0000bOobDoO0bOn
gbooboooo

3.2 OO

gogobbobbouooooobbbobbbooooooboobbouooooobbobobooy
2rDo0000000s000000000000000000O0O0DO0OOOD 1mOODO 20
cmJ 000000000000 0OO0OOOOOO1,2,2,5,2ecmO000000 (O 3.1)00 3.1
gbbobooboobooboobuoobuoobooooboooboobooobobbobod
Or-000000CO0O0OOCOOOOOO 33000000 pO000DDO0O0ODOOpBOODOOO
gbooogoooooboobobooooboboooooooobooobooboboboooobobo
goboobooboobooobooboobobbobooboboobooboooboban
o200 2000000000040

ocooooooboooobobobo pMTOOOOOODODODODODODODODOD
ogboooooooobob pMTOOOOODODODODODOOOOOOOODOODOODODOO
gobooooboooooboooboboobobbooobooooobo s40boobbgo 1
OooooooooooooopPMTOOOOOO HAMAMATSU H194900OOO0ODO0OOOO
HAMAMATSU He4l0OOOOQOOoooOOooOOOoOoOoooooOooooooooooooooo
00000000 SKSOODOoOoooooooOo pMTO SKSOODOOOOOODOOOOO
gobooooooboboooooooopMTOODOOOODOOOODOOODOOODOOODOO
gobogboobboooooan

K ppOUOUOGobOUoOOo2000000b00ODbODOOOO 3500002000000 0000
gboooooboboooooooobooooboboooobobooooobooboooboDbo
gbbobooboobooboobooboobooboobuoenboboobobooban
gbooobooobgo3oboboboobobooboobooboboobobobooboobon
ooboooooogsemdDO000000ODOOOOO0ODOO 39 -12220000000000
00 (03600000 K ppOOOODOODODO2000000000000000000 9%0O
gbobobooobooboob3bobooboobooboobooboobooboboobon
0000000000000 000SKSOOOooOOoOooooooooooooooo (O 3.2)0



16

0 3.1: 0uoUdDoUOoUoOooUooooood
odb200em0 00 1 mdO00O00ooooO1
cm,2cm,2cm,5cm, 2ecm 000000000
0200200000000000100000
dor7oooobobobbooooooooog

o380 0oogo

0 32 00000000000000000O0
gbobooboobobobooooboobo

oooooboooboo

0 31:000000000000000000000ODO0O00

O ad o0 oo | 00
100 | 10cm | 100 cm | 1 cm | 120
200 | 10cm | 100 cm | 2 cm | 120
300 | 20cm | 100 cm | 2cm | 60
400 | 20cm | 100 cm | bem | 60
500 [ 20cm | 100 cm | 2cm | 60




3.2.

oo

-
N

Y
o

»
III|III|III|III|III|III

range[cm]

0

Illllll_“#r

[ -
|IF.I..l.I.II|||||||||||||||||IIII|IIII

0

0.1

0.2

0.3 0.4 0.5 0.6 0.7

0.8 0.9
beta

17

U033 000+«00000000000DO0O0O0DODOOO pO0O0OMstoopping range 000000 SRIM
000000000000 280000000000 ~000OO

"f/‘ r\\' %m
N | INN I
N 7/ RN

7\
]

NG

yiRN

S

S'PY

09

09

—

N

0 34: 000000000000 0O00O00DOO00OOUOOODOOOOPMTOOOOOODOOOOO

goo



18 o330 0ooogo

120 16
proton1 theata Lab

=l P
160
proton1 theata Lab

oo
n
o

0 3.5: K-ppOOOODDOOOO 20000000000000000 K- pp—A+p000000000
00 K- pp—X+p00000000000000000000

RC-1L RC_lFLa_c5-1L-4 RC-1R

RC-1L-3 |
ﬁ/RC-lL-Z(a) . ,%
- AR
RC-1L-1(b) A / 610
UU 390 // M—/: """"""" - “
\/” —-‘—:::::::: ,,,,,,,, -
0 0 ta rget 7 :,;: ::::::’;..— g “ﬂ

Beam

0 3.6: 0000000000000 00000000DO0O0DO000000000O000 50 ecmO000
0boboobon 39° ~12220000000000000K - pp000D00O00OO 20000000000
000 ~9%00000000000000000000000000C0000O00UOOO00OOoOUOOO
ooooooooooooooo0oooooooDin, 2L, 3L0000 1R, 2R, 3RO0ODODO0O0O0O0O0O0O0O0O
gboboobooooboobooooobooobooboooobooboobooobooboOoboooboOooon
00000000001,200000000000 ()UODOOO (b)D0OO0OOOO



3.3. 0DOooo 19

3.3 ooon

ubooooobooobobobobooboboobobooboobobo~00b0O0b00O00og
0003.70000000000000000K18000000000O00O00L1.92GeV/cO 7~
oboobogooboooooboobooboboboboobooobo2000b0b0bO0bOOobDOb00On
gbooobooobooobobbobooboobooooboboobooboboooobooonoan
gbooobdobooboobo 1mbo0oo0obooboobooboobooboboobobon
gobooaoo

Start counter
(100%100%10)

y, —
=~ BH2 / /Unit 2

0 3.7 0000000000000000009°0097°0000000000000000000O0
ooooooooooDD 1mOO0OO0 TDCOOODOOOODOOOODODOOOO

goooooboboobooboprPIDOOO0OOOOOOOOODOOODOO-O0000DO0O0ODOODOO
00000 1%0000000 (0380000000000 E2r000000ooooood
000000000000000000000000000 10% 0000000000

ugbbooboobbooboobbooobooboo

1. 000o0oooooooooooooooobooboonDo
2.00000000000DOO00O00O00D0DOO
. J0o000obOOooooooooooooboo0o0 1 mbogopoOOO0OoDOoOobDbOOOO

gboooogoboobobooogooogbobooogboboooobobobooobobo
oooo



20 o380 0oogo

102 102

g 10f

Ll

005115 2 25 335 445 5 0051715 2 25 3 35 4 45 5
betainv betainv

W

005115 2 25 3 35 4 45 5

betainv

0 38 0000000 -00000000000OO0OOOPIDOOOOOUOOODOOODO /800
goooboobooboobobboboobobobobooboboobooooboo ~0OO0D0O0ORDO
gbobobooboobooboobobbooboobooboobooobab



21

40 UOO0OOO

000000000000300000
() DoDOoOO

(i) E270000000

(iii) 7tpO00D0DOO0

0000@3@ 0000000000000 0000000DUO0OLOOOoUOoOoOO3G),GE)ood
000000000000000 «T00000000000O000O0

4.1 0OO0OO0OOO0OOO

0000000000000 00ODO00O0O0O0bOOO0O0OO (ToF)DOOOooooO (de)o
o0o0ooOoOoOOo00ooo0ooOoboocOoOoopPMTODOOOO ADCO TDCOOOOOODOO
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dE = fas( \/gu(ADC, — ped,)ga(ADCq — ped,) ) (4.1)
_ _ / I / A,
TOF — (t,TDC, — 74,) —2i— (t4TDCy —14) (£, TDC, — 1) —21— (tyTDCy —73) o (42)
t.TDC, — 7,) — (t4TDCy — 74)} v
y = {( ) 2(d a—Tatv (4.3)
VI +y?
= Y _J 4.4
p TOF - ¢ (44)

ped : ADCOOOOOO
fup : 0OODODODOOO
g : gainU OO
t : TDCO [ch] — [ns] 00O
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OO00O00O0oooogonog
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5L L discri ‘F DELAY — — GATE > ADC gate
5R PP discri 5
‘ [ coin [ | DELAY Fi/ Fout > TDC start
6L ) discri [3
6R 227 discri 2 — GATE
veto
DELAY
DELAY > TDC
DELAY ; ADC
discri 5
i DIV DELAY TDC
CFD
DELAY > ADC
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0 41: 000000000000 OO0OO0OCOO0OOOOO
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