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Available YN scatt. Data [1]

— Yp scatt. at bubble chamber era '60-'70s —
No Data for =p @ p. =1 GeV/c
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@ 12 GeV KEK-PS since 1990

E251

E289

E452

>+p elastic [11 events]
2p elastic [30 events]
2+p elastic [in analysis]
Ap elastic [in analysis]

2+p & Ap elastic [in analysis]



Available YN scatt. Data [2]

— Yp scatt. at the present 12 GeV KEK-PS : Method —

Scintillating Fiber (or Liquid Scintillator)
with IIT-CCD Camera
triggered by Spectrometer system
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Available YN scatt. Data [3]

— Yp scatt. at the present 12 GeV KEK-PS : Results —

oE251, E289 for do/dQ (Z*p & Zp)
oE452 for polarization (Ztp & Ap)

Differential cross section for £*-p elastic scattering.
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List of Hyperon-proton scatterings
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Experimental Objectives at J-PARC

®S=- pp, PN, NN
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Calculation by Models
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Request for Secondary Beam Line Momentum
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Experimental Method

...basically, "double scattering” technique
hyperon production reaction
hyperon scattering
, and hyperon decay

e Vertex image detector
Scintillating Fiber at KEK since 1990
KEK-PS E251 for =+P
E289 for X+p, >-p, Ap
Liquid Scintillator
KEK-PS E452 for X+p, Ap asymmetry

¢ Liqg. H2 + Cylindrical Drift Chamber
(developed by BNL E906 group)
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=p scattering

CDS

. Size radius 30cm | — —_

; hight 60cm | =p—==p

- Solenoidal field 5kG | l)Ag-c'

'« Time resolution 150 ps
+ Pos. resolution 200 ym ! l)pj'lj'




Target region

Ep— AA
K
- >
10 cm
®Target 5 cm wide x20 cm long

A: production 1 cm
B: degrader 0.5cm
C:scattering 2 cm

Tungsten

® K* spectrometer
6_spectrometer ~ 25° at center

® K- beam (assumption @ LOI)

Intensity 107 K/sec

Momentum 1.7 GeV/c

Size o_horizontal 15 mm
o_vertical 1 mm

Liq. Hydrogen

Liq. Hydrogen

Vertical position [mm]
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K1.8 beam line

eLength 42.35 m

eintensity
0.7x107 K-/s@50GeV
(1.0x107 K/s@37.5m&50GeV)
(0.9x107 K/s@37.5m&40GeV)

eSize@Liq.H,
trial tuning just downstream of MS2
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Yields estimation

* K- intensity [s1]

* Number of Hydrogen [/ecm2]

« Spectrometer [deg]

+ Spectrometer TOF [m]

« Trigger rate (K*) [s]

* Momentum of E - [MeV/c]
- reaction rate [s]
- 100 days
 Detectable number
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2*p & Ap : Method

R&D needed for ...
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A high-speed gateable image pipeline
By Berkovski et. al. NIM A380(1996)537

10000 =*p & Ap elastic @107 n*/sec, in 10 days



Requests & Works

for Z=p (S=-2), 2*p & Ap (Polarization obs.)
reasonably doable at J-PARC

® Separated beam line around 1.5 - 1.8 GeV/c

®K~ intensity 107/sec with K/mt > 1

®Liquid hydrogen facility

®Review of E251, E289 & E452 @ KEK
®Realistic Optimization of Setup
®Background estimation (physical & instrumental)

®Fast imaging device, Trigger consideration



If... (in the beginning)

@K~ intensity is low at around 10%/sec

®No Liquid hydrogen facility

=-p / 12C(K-,K*AA) experiments with imaging device

Scintillating Fiber Block
for Ep/ tracking

Tracking device like silicon-strip

K— > /\I\EP;oductlon target

When... K

Polarized H, target available

Measure AyT, DT




E289 2'p simulation & Proposal

Incident rz -/spill 1.5x105  2x105
Shifts 80 100
Total - 8.6x10"" 14.4x107°
(rt-, K+) X 5.8x10° 9.6x10°

with vertex cut 2.8x10°
=-p [from H] 70 240
Eye-scan ,kinematical

45
obtained @E289 30 fromH

68 from C&H



