S214 ] Experimental search
p for the n/o-nucleus bound states
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Systematic study of in-medium meson behaviour
(e.g. mass shift) for ,n,m

N/® Strong interaction force
NUCleUs (No assistance of the Coulomb attraction)
n/w-nucleus bound states predicted

Using available optical potential parameters

In 2003,
Experimental search for the n-nucleus bound states



821 | (d, 3He) reaction & theoretical spectrum
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Facility & Detectors

Target Central focal plane Final focal plane
FRS _ Momentum Analysis .~ TOF Measurement
D=3.4cm/% S4
deuteron beam ITH e I
Tq=3.5GeV « S1 S3 K,
Thick Target S2 re
High Energy -
L> Breakup proton
~100 MHz

S2 & S4 detectors

Position sensitivity for the S2 detector (I72~10MeV, 6mm)

Proton suppression capability for the S2 and S4 detectors

Providing the Hardware trigger for the S2 and S4 detectors

TOtal Reflection CHerenkov detector for S2 and S4
Test Experiment at FRS in Dec, 2002



S214 8 TORCH for S2 and S4

~proton suppression capability
Prot Radiator
roton (g ~0.93
\\ eproton /_\.1([3450 ) \\
PMT 3He (B~0.87) \
e 7 ~ 40°
93He Acrylite
radiator < n~1.5
Total Reflection Condition
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proton

- 3 —~ 0 . i
Sfficlency for "He ~90%  ~100 MHz Trig. = ~1kHz Trig.
Proton rejection factor~10°

TOF difference of proton and SHe ~10 nsec

Time resolution ~0.5 nsec oot fefzetn =



S214 J TORCH at S2
~incident position determination

Radiato

Position resolution of TORCH at S2 ¢ ~4.5 mm

Expected width of the n bound state /2 ~10 MeV ( ~6 mm)
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S214 8 Future Plan

r

In March 2003,
Test Experiment at GSI with the deuteron beam

(O Position calibration and Position dependent resolution

(O Background measurement (constant background, breakup proton)
in the realistic condition

Search for the n nucleus bound state in 2003

Search for the ® nucleus bound state
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