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KEK-PSE176
K+p=2>KH+E

Total: 10° K- beam exposure 000 (K-, K*) reactions

10° K- interactions 1500 (K-, K*) reactions with P+ > 1 GeV/c
(1988, 1989)
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eved from KEK-PSE1/6

1e vertical direction _ .
Viewed from

™ the horizontal direction

e The sequential weak decay
of a double hypernucleus (DI
was directly observed.

Range of DHN = 3.9um
Range of SHN = 1.9um

The DHN is assigned as
either ,,'°Be or ,,3B.

AB,,= 4.9 MeV for ,, 2B
AB,, = -4.8 MeV for ,,%Be

S. Aoki et al., Prog. Theor. Phys. 85(1991)1287




KEK-PS E373 cirenoisosmstsaisd

Total 1.4 x 10%° K- irradiated
\IE373 experimental setup| [E373 (1998, 1999, 2000)

1.66GeV/c K™ Particles (KEK) et tnde  Nuclear
f Scintillating- Tm:h?r ek e

1000 = stops ™ fiver \ L B

- . ac - =

in emulsion 66 G/ _ ff-’“
Diamond ||HB| 4z |
(“C) Target T —_— i7" "'--..,\_

v 1 SCIFIBlock
Heavy Metal Slit
BPC4 == Emulsion Stack
F _ B
s H.i'l-{-’% VH, BVAC, FAC Thin Plate(1) Thick Plates(11)
. on- 1
T‘.ﬂ ﬁl'-']" o g, Thick Mo.1 Thick Mo.11
System ; e
1-DCi B ﬂ)
Magnet y
Kurama Z =) prLeten

Emulsi ™
kel N =

t=70
{ m.ﬂm

Emulsion

i el Acryl (f =50 gm) or
FTOF Polystyrene &
ST.tube (t = 200 s2m) Polystyrene {t = 40 x2m)




venmnacn-yanagr cvent
A two body case at point A )
5 +"C ot Be+t or “Be +t]
ABan 0 -1.144019 or +1.86+010MeV
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NAGARA event

A% He double-hypernucleus
Unique interpretation!!
E +"C— S He +'He +1
HSHe — He+p+a-
H.Takahashi et al.,

. P.R.L. 87, 212502(2001)
e Lambpha
. i mi He) = 5951.82+0.54MeV
> - B = 7.25+0,19% ¥MeV

ABw = 1.01+0.20% 15MeV
e (assumed Bz = 0.13 MeV)

m(H) = 2223.7 MeV/c"
(90% C.L.)
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New Double-Hypernucleus Event

Found at
Kyoto University
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Image of the SciF'i detectors
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BNL-AGS E964

International collaboration EPW0ECHa=RET
AGS-E964(BNL) Preparartion

atsdainds 2003~2004
S}"Stﬂmﬂmsmd? Data taking Q
Double Strangeness System 2005~2006
b Analysis =

Y
an Emulsion-Counter Hjtrhrid Method
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2006~2007




BNL-AGS E964
AGS-E964 (BNL)
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BNL-AGS E964

LN2 Dewar

SCIFT Block
+ diamond target
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Track Finding Algorism Scanning Speed

1) Take pictures at different z(focusing)position. O KEK-E373

. ; / - : - stage drive : step-by-step
‘E / = - image capture : 30Hz
/ > : = 1.5~2.0 sec / one view
| images :OAGS-E964(BNL)

2) Make overllapped image . stage drive : Non-Stop
by (- AX,-Ay) g / = 8z ] - image capture : 100Hz
Ax = X A - : "
ﬂi:g:::ix Re / : = ~0.2 sec / one view

»
dx/dz, dy/dz : predicted angle /

Az : step size of z-position ~” ay : _
Ax . 'l Imna%‘ilcaﬂﬁat?yrsﬁi

’ *ﬁurra-:e recogniti

3) Search for the peak on both sides of the base. emulsion /% /% /57
[calculate x, y, dx/dz, dy/dz] - -

Z ____emulsion S—
- Non-stop driving : speed~1mm/se

base film

Z—Staon . ~70times faste




103 S=-2 ZERDEH (T
J-PARCTH[EEA

e - production E964MELIZI0E Dtz BIET
K-+p> = -+K* Quasi-free (K-, K*) reaction
= +K*+ 70
=+ KO+ T+ = R BT EIR T #92.50E
K-+n> Z-+KO K ZERLAITHIEH20E
=+ KO0+ 710
—+Kt+ -

EHTRD Z #E, K+p> = + K OHAHIZRSEITNIEH 5512155

SSD 1)non trigger
| 20 I => (%) 4004 Emulsion => (%) "'103 s=-2 nuclei
— ~2 years by 3 microscope stages
|| et b - " 2.5(cross section) x2 (K" eff.) x2(Emulsion)
: . 19997
sSSD SSDs sSsD 2)nul charge or 7?7779

3) Interaction (no—beam) Trigger (~10%/spill[?])
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Beam Time M RiE+ Y

e Repetition Time: 3.4 s (spill of 0.7 s)

e K-/beam>0.9

e Total number of K-s to be exposed: 2.98 X101 K-s
size stacks density

(35cm X 35¢cm) X 270 X (9 X 10° beams/cm?) = 2.98 X 101 K- s

In case of 1 x10° K-/spill with K-/beam > 0.9
Beam Time = 2.98 X 10'1/(1 %X 10°) x 3.4 =1.0Xx10’s = 120 days
In case of 2 X 10° K-/spill with K-/beam > 0.9
Beam Time = 2.98 X 101/(2 X109 x 3.4 =0.5%x107s = 60 days



S=- 2B B R DB (BAFHE)

Xperiment E176 E373 E964 J-PARC

-/beam 1/4 1/5 0.9 0.9

fof K-beams 1x10° 1x1019 1x101 3x10U"
(per spill) 3x103 1~2x10%4 2x10°> 1~ 2x10°

eam time (hr.) 640 1800 1400 1500 ~300C

‘rigger (K-, K) (K-, KY) (K-, KY) (K-, )
fof —-stops 80 103 104 10°
'm. Volume (2) 30 70 210 400

t of S=-2 nuclei 1 10 100 1000
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Track Selector® & &Rk
FLTSOTSONTSOUTS
B E K% )L—7 (courtesy of Dr. Nakano)
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Ultra Track §ector (Toho Univ.
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