J-PARC beamline WS
on May 8, 2004

Hyperball Experiments

H. Tamura
Tohoku Univ.

1. Present Status and Hyperball2
2. Hyperball-J and R&D
3. Experiments at J-PARC



1. Present status
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Hyperball2

Clover
Ge detector

Clover Ge (r.e. >120%)  counters
+BGO  x 6 added Ge

detectu/r/
Peak eff. '/

~ of - 0
2.5% -> 5% at 1 MeV individual

yy efficiency x4 Ge detector|
X 14

B To be completed in Fall, 2004
B Test Exp at Tohoku Cyclotron
B To be used at KEK and/or BNL in 2005-



T536: Clover® GeT Xk

K6, 1.2GeV =, 3x106/spill
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Hyperball Experiments before J-PARC

KEK-PS at K6
to be proposed in the next PAC [2005, summer?]

12 C/1,B : cross check, B(M1)
4 He : CSB

BNL E930-3 (470 hours left)
More 12,C/',B, or more 1°B, or '4,N
[after 20057?7]

BNL E964 (=-atom X rays) [after 200577]



12, C /" B and *,He with K6/SKS

Cross check of AN forces
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12, C /", B : Expected Spectra

12C (=, K*y) 12,C*12,C  simulation

w/o Doppler correction w/ Doppler correction

- 11
ok AB
L (7/2+->5/2%)

e+

12C target 11 g/cm?

1.2x1072 * (60 shifts)

60

40

[T SN S N SO TR | i ]

| i : ] 1 ] ] H H H 0 . | 3 : | | | 3 i H £ l H i i
2200 2400 2600 2800 2200 2400 2600 2800

E, (keV)



y Spectroscopy of 4, He

“He (rt,K+) 6=10° Observed CSB looks

1 0.96+0.04 ..
1202005 1% spin-independent.
1zt 10sx0.02| M1 M1 it i B
3H S ot L1SE0.0% 2 ' AN-XN coupling gives

3

ﬂ-r A
] H?.Dd:l:ﬂ.[fld 290205 He spin-dependent CSB.
v \He
B
{M;} Lig. “He 10cm (1.25 g/cm?)
0.4x1072 * (20 shifts)
| stop K- on SLi by Nal (1979) _‘ SKS 0 deg

50k (106 £ QG4 ] el al

Only one data 4He (n* K+y) 4AHe  simulation
Bad quality —

w/o doppler correction

LT L A

w/ doppler correction

—

*: (e,’K*) atJlab/Hngk rﬂ il IH I
(K ,TCOY) at J PARC 800 1000 1200 1400 [8keV/b|n]

E, (keV)

-h 0) 00 o N N (0] 00
TTIEE A T TTITJTTTT T IR e,




@ (Segmented) Super Clover (350%) x 14
2- Hype rba"'J (or normal x 32?) + old normal (gO%) x8

@®Waveform readout

e>10% at 1 MeV @®Fast suppression counters (BGO=>PWO/ LSO?)
(x¢-1 o.f Hyperball) Super Clover Single
Rate limit ga

~2x107 particles /s (x5)
Yield: x20 for single y
x80 for yy
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R&D for Hyperball-J

Waveform readout method ----- #rPostdoc
IRFE Dbeam limit: 3x10%/sec -> K1.8/K1.1: 1.5x107/sec
pileup7 fi# . baselinefiIEIZKY . 5EF(BE)L—MI5@E<T S
(single rate:100->500kHz, energy rate 0.5->2.5TeV/s)
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Analysis softwareDEF : o fZgeLrate DR
EERDaqDRET -~ N,,(£20us, 500) x N;pi(10) X Nyio(103) = 10MB/s
TriggerdD 1% 54

Lower-gain transistor-reset preamplifiers




Other problems to be studied

LN2-free cooling
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Faster suppressor
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T536: 7y 72(PWOH /T AM)
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3. J-PARC Experiments
Letter Of Intent - Full proposal

subject reaction p(GeV/c) Beamline Apparatus Intensity

S = -1

r(1-a) Light (survey) (K-, my) 1.1 and 0.8 K1.1 Mag.Sepc. Low (<1/10)
* A=4--30 all possible targets

<(1-b) Light (detailed) (K, my)1.1and0.8  K1.1 Mag.Sepc. Med (1/10-1/2)

" vy, ym/yy correlation, pol, B(E2), etc.
for some important hypernuclei ('2,C, 2°,Ne, %8,Si, ..)

\
(2) Medium and heavy (K-, n"y) 1.8--0.8 K1.8/ K1.1 Mag.Sepc. Med

- E1(p,->s,) for 8,Y, 139 La, 298, Pb etc.

3) Hyperfragments (K-stop, yy)/ (K-, yn) 0.8--0.6 K1.1 (simple Mag.Sepc.) Low
" n-rich/ p-rich hypernuclei, A=8

(4) Mirror / n-rich (K-, ©0y) 1.1 and 0.8 K1.1 n% sepc. High (>1/2)
-CSB: 4,H(*,He), 12,B('2,C), '6,N('6,0) * Shrinkage of n-halo: 7 ,He



subject reaction P(GeV/c) Beamline Apparatus Intensity

5) B(M1) by DSAM (n*, K*vy) 1.05 K1.1(K1.8) Mag.Sepc. Low
(K, my) 1.1 K1.1 Mag.Sepc. Med

- 11 7 Li
AB, 7,Li

(6) B(M1) by y-weak (K-, =-yweak) 1.1 0or 0.8 K1.1 Mag.Sepc.+Decay arm High
- 12.C, heavier

S =-2

(7) = atom (K-, K*y) 1.8 K1.8 Mag.Sepc. Med
- wide range of A

(8) AA—nuclei (K-, K*y) 1.8 K1.8 Mag.Sepc.+CDS? High
-several p-shell targets

Full proposal [ K1.8+SKS (p =1.8, 1.5 GeV/c) &L TEZBM?
K1. 128 D1k ?



K- Beam momentum
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Comparison of K1.1, K1.1BR, and K1.8

Subjects (1), (2), (4), (5), (6) require production of spin-flip
states by 1.1 GeV/c (K", n") reaction. S/N~1/10, Doppler ~1.5

Beamline K1.1 K1.1BR K1.8 l K6
Momentum 1.1 1.1 1.1 1.5
K- intensity /spill 1.2x107 1.1x107 0.049x107 0.5x107
Kir >1/1 ~1/57? >1/1 >1/1
3x10° r/spill

eg. ’,Li (3/2*) (spin-flip state): do/dQ =17 ub/sr @10°,1.1 GeV/c
7.1 ub/sr @10°,1.5 GeVi/c

Q (msr) 20 (SPESII) 100->50 (SKS)

v yield (counts/hour) 161 147 17 72 0.2 (E419)
(Ge no limit)

v yield (counts/hour) 134 45 17 72

(Ge limit = 2x107/spill)

Ge damage/hour (relative) 6.7 6.7 0.3 3 1

Ge damagelyield (relative) 0.010 0.03 0.004 0.008 1
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