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Motivation

e J-PARCTEHELNSKEEGFE—L
— 30GeV.9uA @ Day-1 = 50GeV.15uA

o RIFE2XHIFE—L
— Kaon beams: a few X 10 kaons/spill (@Day-1)
— Pion beams: kaon @ 1000f%

o« RKBE/INAAE—LZEFHI-EER
— Day-1 O#HEA THE®E Al EE
— 2ERERMRIGIZCEAFEFEE /NA/N\—ZDERK
— NAIN—DIEFEFIERRZE DR AIE (E22 -BRHT)
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Nuclear chart with strangeness

- Double-A Hypernuclei
E Hypernuclei

S=-2

nyperon

Strangeness

stable ~300
unstable > 3000

Ordinary nuclei

S=0
Neutron Number
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INAN—1Z R R D L5

/— Isospin=0 or 1/2

&'\I.:: Charge-Exchange

B E DR F%

A — S 4 +
— ‘%K\>

S 14 A1 — BT ISOSpIN=3/2 or 2

(K_,ﬂoggggﬁf;_,Ko) Single CX
[T € Tﬁ_,f)‘(ﬂ_,Kﬂ‘Double EX
A J-PARC G4 R
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IXVTAVIETLE N1 —1%

° rjkiﬁ%jlgj 0)15“ A.A. Korsheninnikov, | Tanihata, et al.

; Super Heavy Hydrogen
O, 'H Stable 9000 g 7/4H No evidence
O 2H Stable 5H Resonance
OO 3H Stable OO0 8H No evidence

er DB B
A
O® 2 H Notbound QOOOO@ 5, H No evidence
OO® 3,H Stable 6 H Stable ?
OOO® 4,H Stable 7.H Stable ?
J-PARCTCARLRIEE | Hyper Heavy Hydrogen
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AN-XN mixing effect

ordinary

quclei  A-hypernuclei
AN
2N
T 177I\/Iev
290MeV _ AN
l /mass diff. ~1/4
— larger mixing
NN
S=0 S=-1

In neutron-

If Isospin=0

@59

Energetlcally

Suppressed
If Isospin=0
A(I;éO
OK'

Important

11-12 November, 2007

rich A-nypernu

iclel (large 1sospin)
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Structure of ¢\ H hypernucleus

 Unbound °H (°He, *H) ®
— 1.7 MeV unbound Superheavy hydrogen /%/
— Exist as resonance 17

— “Superheavy Hydrogen” 7
H+2n+ A

0.0

 Bound ®,H ?
— glue-like role of A
— “Hyperheavy Hydrogen” -2.04 m—e
— ANN force by AN-ZN mixing
- B,=0.5~2 MeV ?

-4 4 MeV

IANN force

Y. Akaishi, et al. -4.1
"Hyperheavy hydrogen" EH
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Impact to other fields
e Degree of AN-X°N mixing and EoS

1 S. Shinmura, et al.

NSC97e =
no mixing

= < Hard EoS

T s |
i |

oo | o ;

17.4% Soft EoS

A-matter Interaction (MeV)

25 1% e
o 05 1 15 2 25 sﬁ mixing

nucleon density/normal density
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How to produce n-rich A-hypernuclel

« KEK-E521 experiment established
— 10B(z~,K* )L reaction
— Clean reaction
K6 beamline @KEK-PS .t .
SKS spectrometer Em :
good energy resolution = ;9
AB, = 2.5MeV (FWHM) £ 10

~45 events in bound region 100

L=,

do/dQ~10nb/sr (1/2000 of NCX) *

Increase yield x10 at J-PARC

35 lﬁ' T B
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Experimental setup at J-PARC

e K1.8 beamline + SKS Excellent resolution
Large acceptance

=T - SKS g
| \
Z\ Target |

AN

v K1.8 Beamline

High intensity = beam (1.2GeV/c)
beam intensity ~10M =-/spill

\ not limited by primary beam
’ : \ 10

\\h

o ey Py
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Reqguirement on Energy Resolution

e Clear identification of hypernuclel
— Binding energy (guess) : °,He ~8MeV, 6, H ~3MeV
— Strong quasi-free A-production background

In the case of ®,H hypernucleus

2

90 £ 2.5MeV (FWHM) . 3.5 MeV (FWHM) 3

S0 _ g.S.

|

4.5 MeV (FWHM)

Counts / 0.5MeV

QF

10
Ex (MeV)

10
Ex (MeV)
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Yield: °,He production

— Particle bound — clear observation of g.s.

Parameters Values

7 beam momentum 1.20 GeV /c

7~ beam Intensity 1 x 107 /spill €= ngh beam intensity
PS acceleration cycle 3.4 sec

“Be target thickness 3.5 g/cm?

Reaction cross section 10 nb/sr

Spectrometer solid angle 0.1 sr € Large acceptance
Spectrometer efficiency 0.5

Analysis efficiency 0.5

— do/dQ=10nb/sr is assumed (same order as 1, Li

hypernucleus) if beam spill
— 310 events in 3 weeks } longer (3sec)
— 7 times larger <— KEK-E521 S

— Discussion on level structure possible
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Beam Line Spectrometer

e Basic design

— QQDQQ configuration DC1 =

e Point-to-point optics BACx2 4

— Beam line detectors Q13
» Tracking: BC1, BC2, BC3, BC4 o2 o
e Time-of-flight: BH1 and BH2

EO5 design
BC1,BC2 1Imm MWPC
BC3, BC4 3mm DC
DC1, DC2 3mm DC

11-12 November, 2007

%
a few x 107 BC1

particles/spill ~ B€2
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Capabillity of BC operation at high rate

pion and decay muon at BC

. . . g 400 = 400 ¢
hit rate estimation B 35 BC1| 2= BC2
: + 300 + 300 |
107 pions on target S =0 MWPE] S MWPC
200 200
2 = g 3
— ~400k hits/mm i :133
(@ BC1, BC4) % s I
=00 s 0 s 10 %o s o s e
BC1 X (cm) BC2 X (cm)
s = 400 = 400
to keep ~200k Hz/wire Zs BC3 | 2 BC4
s + 300 + 300
Beam Spl” = 250 DC = 250 DC

@5 — 325
possible at 30GeV S~ o N\
BC1 rate ~200k Hz/wire ™ ~ ‘soxew’ " 7 Csoixem
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Space charge effect

high hit rate/wire (x wire) _,, .

g S00 ¢
. BC1| £ BC2
narrow y size 5w b ¢ T b ¢
107 pions on target Ko Sl
_ : ﬁ' 150 £ %150 3
— ~400k hits/cm/wire "% Tk
— 0 E 1 . J oo\ v 0 E 1 oo N1
(@ BCl) N 0BCleicm) * 0BC2incm)
o f BC3] £ | BC4
. o 400 £ ~ 400
spill length ~ 2s g0 0 =we  (1mm)
: : £ 250 F E 250 F
beam ~10’ pions/spill St Sow
— ~200k Hz/cm/wire 3%¢ T
- 0 F 1 v 0 L PR P |
BC3 Y%cm) * ’ BC4 Y%cm)
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DC Hit Rate

e Consideration on beam hit rates
— DC1 and DC2 are close to target (final focus)
— Beam sizes at DC are small

g 400
‘& 350

3mm DC £ 300

= 200
& 150

Imm MWPC

-10 -5 - lﬂl | 5 ‘10 -10 -5 0 5 10
DC1 X (cm) DC2 X (cm)

— Similar rate with BC1 and BC4
— Need update of DC1 and DC2
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Yield & X097 (Z(F 2

GEM-base chamber M B
_BEARXOEE: MWPC — GEM 2

« &L\ rate capability
* lon M correction AViE< space charge effect /N0
s RKIREBRELB THAEZEDSD

- RR:MEEX

¢ GEM foil & readout Ef4%

Factor
>

s MEEZHLT TRKNBE =)
HIHR beam line and Spectrometer
- FILWEZADE—LS1Y

o RERICHTRE. TH1UHY
— Small cross section MRERICIFFEEICHR)
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HIHR beam line and spectrometer

 Handle high intensity and high resolution

— Beam line K Spectrometer
» Vertical dispersion on target

— Spectrometer
« Tracking only at exit '3
 Horizontal position FF

— mom. of scattered particle
Vertical position
= beam momentum

PP

sx  Elevation View
1|Dm

-

# Primary Beam
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