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The Kaonic Helium Puzzle
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~nA-1LUEE : “Deep optical pot. + Coupled-channel model”
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RIMERTERE (HETDH)

[0 K-He4 3d->2p x-ray I¥= : N—1500events
O 4 fEEE FWHM : 185eV (@6.5keV)

| 6/sqrt(N)=185/2.35/sqrt(1500)=2.03eV |

0 4d->2p, 5d=2>2pHEH5HE.
(4d->2p, 5d>2pD#EETE. 3d>2pD#I1.51F... N—2250)
o/sqrt(N)=185/2.35/sqrt(2250)=1.66eV




K-He3 X-ray @ J-PARC

O #MERE—2eVIX . MAGNIRMEEDRER
> K-He3 x-ray @J-PARC [ZHWVTH.
HEtiRE=—~2eV(yield=1500event, FWHM=185e\)% B9
[0 K-He3 & K-Hed @ 3d>2p X-rayiiHERIZIFIEFRCUMNHEK)

O RiEY
B K1.8BR beamline(@0.6~1.1GeV)IZH+5., FIEK-OERE
B EMREICESTEBeamD LAY

: 1

B AYDL3BHIDY A4 X (500cc, RyrRMLYAXERTE)
SDDEZE i & (SDDEIERSF ~ 1k/spill)
B SDDOEA%




E570 EEREH

O %%ﬁﬁﬂﬁzﬁ
$91.548 (1stcycle: 9/27—~10/31, 2" cycle: 12/13~28)
®  ERE(CProduction runEL TT—42ZUNEL-HAfE (1shift=8FFE)
O  1stcycle : 74shift (%ESDDMD%:3) ... ~24B%
O  2nd cycle : 34shift ((RESDDDO#:7) ... ~118%
- shift¥ x SDD# = 460 ... ~153H%
> SDD 8DBMIT19H 5 O#Et
O kJA—
B (FRLEK-) * (ZRFATBHLIT)
B SDD self trigger
O E—L (@KEK-PS K5 beamline):
B g /Kratio: —~ 200
B FIEKDO# - 4k/spill (trigger level) - total : —3G stopped K-
O X#EEHEZRSDD
B SDD temperature : —85K
B SDD preamp : water cooling @6—~7 degrees C
B Typical SDD hit rate : — 1k / spill for each SDD (100mm~™2)




K- beam intensity @ K1.8BR

with Sanford-Wang formula

K1.8BR (30[GeV], 9[uA], length:27.573[m], 0:6[deg])
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K- beam intensity @ K1.8BR

with Sanford-Wang formula

K1.8BR (30[GeV], 9[uA], length:27.573[m], 0:6[deg])
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K- beam intensity @ K1.8BR

with Sanford-Wang formula

K1.8BR
(PppP)
600MeV/c 45k

650MeV/c 77k
700MeV/c 120k

750MeV/c 190k cf. K5 beamline 660MeV/c ... 20k
800MeV/c 270k - 4 times higher than the intensity @ K5

850MeV/c 370k
900MeV/c 490k
950MeV/c 640k
1000MeV/c 800k
1050MeV/c 990k

1100MeV/c| 1200k Beam parameter (by Noumi-san)
(K/m ratio) (6.8) Pulse : 3.53 sec (flat top : 0.7 sec)

+— G60MeV/c : 85k
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Stopped K- yield calculation w/LEPS

K5 (He4 target)

for target r=10.5cm, L=15cm

Incident beam Netopped_ k- K- yield
momentum | distribution bite / Ngenerated k- | @Nincigent k-=20K
660MeV/c pencil 0 0.1108 2220
660MeV/c pencil +-2.5% 0.03467 694
660MeV/c w/K5 beam | +-2.5% 0.01514 302
emittance (consistent?)
K1.8 Incident beam K- yield K- yield
BF-Q momentum intensity (r=10.5cm) (r=3.5cm)
(He 4) 660MeV/c 85k 2946 1494
800MeV/c 270k 3950 1539
pencil 900MeV/c 490k 3510 1242
+-2.9% | 1000MeV/c 800k 2784 814

for He3 : (4 / 3) * (0.08 / 0.145) = 0.735Z
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Stopped K- yield calculation w/GEANT

K5 (He4) for target r=10.0cm, L=15cm
Incident beam Netopped_ k- K- yield
momentum | distribution bite / Nincident k- | @Nincigent k- =20K
660MeV/c pencil 0 0.0315 630
660MeV/c pencil +-2.5% 0.0166 332
660MeV/c w/K5 beam | +-2.5% - -
emittance
Incident beam K- yield
KBlF-QS momentum intensity (r=3.2cm)
(He3) 660MeV/c 85k 331
700MeV/c 120k 228
pencil 750MeV/c 190k 304
+-2.5% 800MeV/c 270k 297
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Beam profile

K : 50k generated (660MeV/c)

K- beam profile z = -75.0
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Acceptance (E570)

ES70 setup

Target size :
D=20cm, L=15cm

SDD acceptance for 8 SDDs
= 0.17 %
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Acceptance (for K-He3 target)

SDD * 6

el L /64.00
beam
—) 64.00- e e e e e —

- 60.00 \

T EN — 1 calibration
| _-!0‘00 _______ foils
Target size :

SDD acceptance for 12 SDDs
= 1.54 %

1SDDE=YDIL{AAIZKSES L. 6.643!

D=6.4cm, L=15cm
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SDD 1module : 3800Euro

Acce ptance 12SDD : 6M ¥en
245DD : 12M ¥en
iS00 | SDDO | acceptance E570
iz o+ (RS EEEART
E570 9.43 cm 8 0.16% -
He3-target 6 cm 6*2 1.54% 1015
6 cm 6*4 3.08% 2015
10 cm 6*2 0.72% 4.5
10 cm 6*4 1.44% ofF
gezélzct)i:get He3 target
- D=6.4cm
—_— %/ llllll
acceptance X
N >
\ B Diameter/d ......
— —

17



Summary

O K He3 X#RDAIENIRE (Day-1)
O #Et=IXES70&LREZE(8SDDT208 D) EHIET .
O F#IEK-#@K1.8BR beamline
> ES570FER(K5)ELERT, FE?
GEANTD#EREE ALY,
H5VLEBEARE (EDOmomentumhBLIME)
[0 SDDMDII{AA

> targetDAIEICy=6cm®DIFZTIZERIET &L T, 1SDDET-Y
6.6{5 &%
> 6SDD*2setT. E570(@8SDD)M 10f&

> E570(20B 7> D #fiit for 8SDD)D~101E
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Spare




KETEK 100mm? SDD

ES70

New

component
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Beam profile

K : 50k generated (660MeV/c)
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pi : 50k generated (660MeV/c)

| Pi- beam profile z=0.0 |
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