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“Kaonic Helium puzzle”

chiral unitary + optical potential

WG71

-80

WG71: C.E. Wiegand, R. Pehl, PRL 27 (1971) 1410.
BT79 : C.J. Batty, et al., NPA 326 (1979) 455.
BR83 : S. Baird, et al., NPA 392 (1983) 297

S. Hirenzaki et al. _
PRC 61 (2000) 055205
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Silicon Drift Detector (SDD

A novel silicon detector by KETEK
NIMA 225(1984)608
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Run35(2010%E108)

Time
(Executed)

22:12~10:12
(11.9 hours)

21:38%5:05
(7.5 hours)

01:27~01:35
(0.1 hours)

20:02~09:50
(13.8 hours)

23:05~01:45
(2.7 hours)

2:12~6:37
(4.4 hours)

22:16~9:20

21:06~0:44
(3.6 hours)

21:42~09:45
(10.5 hours)

Beam
Intensity”

1.20 x 1012
ppp (0.95 kW)

1.20 x 1012
ppp (0.95 kW)

1.27 x 1012
ppp (1.0 kW)

1.27 x 1012
ppp (1.0 kW)

0.12 x 1012
ppp (95 W)

1.27 x 1012
ppp (1.0 kW)

3.70 x 102

3.68 x 1012
ppp (2.90 kW)

3.68 x 1012
ppp (2.90 kW)

Momentum(GeV/c)
/polarity/ES1(xkV)

+0.8
Unseparated->200
-> Unseparated->200

+0.9 ->-0.9
200

-0.9
200

-0.9
200->scan

+0.9
200

+0.9->-0.9
200 ->scan

* Intensity at MR Flat Top (3.16 kW = 4.01 Tp pp)

Study (Note)

Trigger tuning -> D tuning (K*,p) -> IF-V/MS1
offset study -> Q7,Q8 study for beam focus
(“TO coin off for K/pi trg.”)

D tuning (+) -> trigger tuning-> Q7,Q8 study
-> slit acc./dep (K*) -> D tuning (K-,pbar) (“TO
coin off for K/pi trg.”)

Acc. Trouble. No beam.

Trigger study -> kick-angle acc. (K)
-> slit acc./dep. (K) -> D tuning (pbar) ->

.
(1C1) = = S K-Al) P A eler:

(CDS study)
(CDS study)

(CDS study)

Slit acc./dep. (K*, retry) -> K* profile
measurement (MS1)

K* profile measurement (IF-V) ->
Q7,Q8,01,S3 study -> kick-angle acc. (K*)
->K-/pbar yield study -> K- profile
measurement (IF-V, MS1) -> TOF (pbar)

beam-tune

beam-tune CDS

comissioning




E— LT A V%

E17 Tf&E

FED 0.9 GeV Z= F 0

- J%(D,Q,S,0). Acceptance. Slit. Yield, F/vEF=
»  K1.1BROEHRETHEEE SIKANZEIL

Slitd Offset, Pion®M/\O—%

MS1 scan (IF-V designed/designedx2)

X Pion/SEC(IFV-1W)  BIPion/SEC(IFV-2W) @ Kaon/SEC(IFV-2W)

&> E17 setting

Kaon/SEC(IFV-1W)

2.5

BYA I, FIEBIE OBIE P SIitiIE DHE

BONE

IF-V scan (MS1 designed/designedx2)

X Pion/SEC(MS1-1W)  MPion/SEC(MS1-2W) @ Kaon/SEC(MS1-2W) Kaon/SEC(MS1-1W)

101

0 . . o L | 2
1000 !il!! %}Oﬁg"]al design Kaon distribution € . > 0.8£2.0 mm 18
[ ] . . . 2 Vi i 16
) Wy 7| Kaon distribution atiF-Vis Iocallz.e_d. L
-8 100 1—# x".' e 3 atMS1iis as [ | 8 as deS|gned.-:><x il 12 8
. . - W i 1
+E X < [The » designed. Halo- | : > = Smfe 08 |
* X A%m b . Q. X ¢
* ’ ¢ ¥ [ ..-i-:‘i Pron ISCIearIy Illll-.- XXXXX.-IIIIIIII Z.j
0.’.0 Y 0.5 X -
oooooixx k. observed. 1 oo | zixXxxxxxxxzz
! | 1 1 | 0 L~ fa} L 10 15
-15
y A J e S— \ Ab
------- Kb B7Eic > ~O—)Lajgel
1.6 100 0.5
Ap *
1000 .Q'.’.*l* 14 Z.zs
w -- X ® ! 12 .-. 0.35
© L * 1 o X '
o 100 _-._ X N = Ny | 03
E -I S 08 10 .'- % u 0.25
N~ T ﬁ;’ 2o [°° . : X m o2
10 Smy 1N - x— B x&¥ 0.15
XXX :.--.-.:E' Xx;*xﬁfio” * o -----IIIIIII--- X 8 X .-0.1
X * 2% x X 0.2
15 -10 s 0 5 10 15 1 -15 -10 5 0 ; 10 15 i
MS1 (mm) IF-V (mm)



CDSIE -#miiemsot-mEDEE-

FHIRT —Y

—400
. RV = L
> 0.9 GeV/c rE—L - mip BEMAEBEL ES 2500m
= 350"
> W53 U CERRIVAIE O 7T — ¥ BUS Z 300"
> Efficiency>99%, CDH 7#&8Eo=71ns (FEH#RT —7% ) m2502_
200¢ N G N
o 1 503_ e p— 150pum
Vertex Point Z S
10Qy o b
o] — %2746 8 10 2
T A N S W B oot

: I : 5 ~ |Mean -13.43

RMS 20.93

300_ N

20N

CH,

Em o s,,J \W \ m
AN : . i : :

41!1 l 1%V1Mﬁwm?‘€W1 L1 l L1l h¥ﬁ1*ﬂm'ww

%O -40 -30 -20 -10 0 10 20 30 40 50

Vertex Point [cm]

% Typical event



Run 36 -SDD commissioning -0.9 GeVi/c K-tune beam-

date run# time y ratg 9” , meta remark
Defining run#
Nov 8 High rate 0~4 3h ~400 k/spill 1
2.9 kw Middle rate 5~7 3h 100 k >
High rate 8~9 2.5h 400 k 3
Middle rate 10~12 3.5h 100 k 4
Nov 8~9 .
3.15 KW Self 13 45 min 1M 5
Direct Hit 15/19 45/35 min 50 k 6,7 D5=-1540/-1435
Beam profile 16, 18, 21 40 min
High rate 23, 26 1.5h 400 k 8
pileup run 24~25 1h 400 k 9 AT LSS
low rate 27 2 h 40 k 10
Nov 9~10 :
355 KW High rate 28~31 3.5h 400 k 11
beam profile 32~34 20 min
: . highTh VETO
Self pileup 35~36 1h 1.4 M 12, 13 N MO
beam profile 37 20 min

Additionally, Sr90 data were taken during day-time
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»  2nd level triggerDBE(C K > TBeam-lineDdata®t BUS
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TOFIC & 2 RIF iR & DT 6 FTAE
> TKO DAQIZF{TUTVME DAQTEET— 9 FZBiS
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SHRHe % BT BI*He TR evacuation }
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‘He-ll——

SHe

flow

flow

- Measurement of vapor pressure curve
1.50 I I L S B B 00— T T T T T 1]
- S ] [ o He-3(Meas. S
1.45]] — EYaE?'((HHe?S) 4 __250F| o Hg-4§Mgg:-g .
3 —— Cell (He-3) s & ngzggg:g ]
o 2200 ; E R Ny
%1.40— . %1505 : KEK—CSHe@/{Q'ﬂ:\
8 1.35 15 : e .
£ f HEH OIME Y
el © sof
1250—r L L 4 L : T D e R I A A
6 &8 10 12 4 16 18 O 5 16 1.7 1.8 1.0 2.0 2.1 2.2
Time [hour] Temperature [K]
SNEE ~ <
wio SDD (E15) | w/4sbD | wsspD (est) | SIS J-PARC T D
Temp. in Target Cell 1.3 K 1.4 K <1.5K
L4He Consumption 45 L/day 65 L/day 85 L/day Heo A I\ % E?ﬁ ;Zjﬁ
Heat load to 1K part 0.19 W 0.26 W 0.33 W

cf. 0.48 W @E570
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