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Preparation status of a new spectrometer “S-2S”
for high-resolution spectroscopy of hypernuclei with S=-2 at J-PARC
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A
S=_2 phyS|CS at J_PARC (K, K¥) Spectroscopy ~ Three-Dimensional

Nuclear Chart

Double-A Hyper: lei

« Spectroscopy of hypernuclel
with S=-2 using (K-, K*) reaction %
. . —_— Q
= Baryon-baryon interaction (AA, =N) S
= Dense nuclear matter (NS core) G
zj_‘) ble ~300
- Previous experiment oxasnasy moctes
= No clear evidence of o Neaton N
= hypernuclear bound state P. Khaustov et al., PRC 61 (2000) 054603 _
= BNL-E885 o [BNL-E885:2C(K~ K+)
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= 12C (K-, K*) -12Be é [ g .
= O 20 [ Boun reglon 12
 In future, - | ;:5 0 < A
= spectroscopy of =-, AA-hypernuclei w0 V[ g . A "
using various targets. f Y, s
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« Expected spectra of
=-, \\-hypernuclei
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T. Motoba and S. Sugimoto, Nucl. Phys. A 835, 223 (2010)

We need a new spectrometer
to achieve AE<1.5 MeV
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T. Harada et al., Phys. Lett. B 690, 363 (2010)



Requirement

- Beam spectrometer for incident K- @ 1.8 GeV/c

3
+ Missing mass spectroscopy using (K=, K*) reac1ti0§

> already existing (dp/p ~ 3.3 X104)

- Strangeness -2 Spectrometer: scattered K* /

K1.8 Beam

-=> Now under construction

_ Bpedtrometer.

- Momentum region
s 1.3~ 1.4 GeV/c
- Resolution

> dp/p <5 X 10 (corresponds to AM~1.5 MeV) & 15

cf. SKS : 2X103 (AM~3MeV) ; -
- Acceptance é CT =
= 60 msr (as large as possible) g
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A
S-2S magnets

» 2 quadropoles (Q1, Q2) and 1 dipole (D1), normal conduction

. Q]_
= vertical focus
= 8.72 T/Im
= aperture 31cm
= 37 ton

. Q2

= horizontal focus

= 4.9 T/m

o aperture 43.7cm

o 12 ton

D1

im

« D1
= 70 deg. bend
= 15T
= pole gap 30cm
= 86 ton
= Central trajectory
3.67m

p=1.3GeV/icx7.5%
Solid angle 55 msr
Target~focal point 8.5 m
Byct~9.7m

(1.3 GeV/c)



Detector configuration

S-2S spectrometer op LD counters i/
. \ Water Cherenkov
Tracking Detectors DC4 — —proton rejection

DC1 DC2 Aerogel Cherenkov

DC3
\\\ . . .
K- beam // /#/\ —>pion rejection

BG:pion, proton.

Q1 Q2
D1 Im
Quadrupole R
Magnets Dipole Magnet
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Q1 magnet

SED3FIZTEK

- E=E:2.4m, #£:0.88m
132 ton

B =37 ton




Q1 field measurement
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Q1 field measurement

o)
o

pipat %
- W5 HEC 8.7 Tim 8 N
. ETIRIR(EEOEERL) /| N\
-15|00 -1600 -5|00 ) 0 560 1000 1500
YA®E X =0[mm] Z=440[mm]
VBONEREREMIBHETER 2
TEHN? =
vV BROH DL T RTTORE § "
DmEEFL n
-300 -200 -100 v 0 100 200 300

L& Y[mm]
——2500A ——2000A 500A

(1R H :NECh—F2)



L

TOSCA calculation

. Opera-3d/TOSCA AR5 ETE
= OPerating environment for Electromagnetic Research and Analysis
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BH curve adjustment
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BH curve adjustment

« HK

N = O

(GRIEEDFE R Hi5451)

3.4
——bh34 /
3.2 .
——bh13 /
3.0 —bh11 .
= 28 Eﬂg 2k
== +SKS
Q56
o
3 24
2.2 e
> -:;;ﬁégp*‘SVV
18 =
1.E+04 1.E+05

Bé1k 71 H [A/m]

1.E+06

0.025
0.02
0.015
0.01
0.005
0

-0.005

-0.01

-0.015

AlE AIXERLT, KYRESOMEEIZEE
iR B IR T AL 5BHEI R = =
N MEBIRLTVWSAINERTS

PRk ER SR AB/B

¢ bh34

(x=77.5, y=z=0)

* bh13

| ®bh11

4

¢ .

bh8_2

¢ bho+sks

0

1000 2000
EitE (Al

3000



H

Result (1)
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Result (2)
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Result (3)
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How about D1 ?
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Summary

« A new spectrometer S-2S is for spectroscopic study of
hypernuclei with two strange quarks
- Status of Magnets
= Q1 field measurement and calculation has been done
= And they are consistent with each other in 10-3
= Q2 and D1 are now under construction.
» (Counters)
= (Water Cherenkov counter is under development)
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one-step process
sensitive to =N-AA coupling
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o THANAN—RDIN=DRIFHY
= 150 kW3 EEx
= 3 g/cm2 ZHY

Vield(£Be) = Neeam X Niarget X j—g X AQ X fdecay X fanalysis
= 2.9 x 10*°/day x {3 >< 6.02 x 1077 /12}[/uub] x 0.06[ub/s17] x 0.06]s7]
x0.4 x 0.7
~ 4.6 |/day]

~ 140 [/month]
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Other magnet and counter
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