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Approved Experiments
— K1.8 beamline —

M.Naruki SK S High-resolution search for ® pentaquark in 7-p—>K=X Stage-2 w (~2.0) 160 hours
reactions

E10 A.Sakagucl§KSStudy on A-hypernuclei with the charge-exchange reactions Stage-2 =n7(1.2) 6 weeks

E13 H.Tamura Gamma-ray spectrosc ight hypernuclei K- (1.5) 1000 hours

%g@ks\/ﬁﬁl n us)+HyperBa§ay 1
K.Imali, Systematic study of double strangeness system with an Stage-2 K (1.7) (150+600)
K.Nakazawa, emulsion-counter hybrid method hours
H.Tamura
EO05 scopic study of Z-hypernucleus, *?_Be, via the Stage-2 K (1.8) (2+4) weeks
SK@Q;TS (SkS é&'{é‘y K*) reaction Day-1

EO3 K.Tanida Measurement of X rays from =~ atom Stage-1 K (1.8) (20+100)

shifts

EO08 A.Krutenkova Pion double charge exchange on oxy@p(g.].-ﬂ\lfgks Plu g‘:}age-l nt(1.1- (3+10) days

2.13)

E18 H.Bhan§5KS+ .Coincidence measurement of the weak decay of 12LC and  Stage-1 =+ (1.05) (28+72)
H.Outa, the three-body weak interaction process shifts
H.Park SKS+

E22  S.Ajimura, Exclusive study on the Lambda-N weak interaction in A=4 Stage-1  n*(1.1) 4 weeks

A.Sakaguchi Lambda-hypernuclei



E13: y-ray spectroscopy of A

hypernuclel
A LR m Study of AN interaction from
SR < hypernuclear structure

@« = VIV 53 - spin dependence |
™ \ PiEF A*ﬁ-\& - » charge symmetry breaking

- > L - & « AN—>2N coupling force

¢ - - radial dependence
HEORT ks (im) p-shell to sd-shell

nuclei
Ge crystal PWO counth l‘a//\%, Hﬁé, 11AB’ 19AF

Understanding B-B int. based on
SU(3),
meson-exchange picture .vs.
guark-based model

= In-medium properties of A

HyperBall-J o g—fﬁctor of bound A from B(M1)
- I

AQ ~ 150msr measure y-ray transition AT Li (32 —> 1/2%)

production of hypernucleus AE ~ a few keV
AE ~ a few MeV

SksMinus spectrometer

Oriadin of hadron mass
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EO5: Reaction Spectroscopy of =-

hypernucleus
'?_Be via the 12C(K—,Kxijat 1.8 GeV/c

Missing mass spectroscopy with high resolution of 3MeV & high statistics

m Do =-hypernuclear states exist ?
* ZN interaction
attractive or replusive ?
* ZN — AA conversion
Width of hypernuclear states

B-B interaction in the S=-2 system

mHyperonization in the high-density nuclear matter SksPlus spectrometer

« Z- may appear in the core of neutron star i
= Nucleus potential s

Iradificnal neutron star

V2 = —20 MeV

uark-fyond
Star

80F

pion condensate

60}

V: =-14 MeV
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E10: Study on neutron-rich A hypernuclel

Produce N-rich A hypernuclei by DCX (n—,K*) reaction ~1.2GeV/c

Ordinary nuclei (target) A hypernuclei
] NeX: (Km0 ), (@ KY) 28 v8 '8 EIRAE
SCX: (K~,n%), (=—,K9) Be|°Be 7 Be AOBe iBe"]fB }fBe
DCX: (K~,m%), (n~,K*) X S Li ['OLi [ Li
A HelHel At He)
AHIAH| (AH)AH
A
5H 6AH
m Glue-like role of A @ m
» unbound (°H) —> bound (,H) O = (N}
m Change of the structure (n) (n) ()
> ordinary nucleus core + A unbound bound

—> hypernuclues + n halo

. . . . . \
m AN interaction in the n-rich environment ordinary hypemucleus @
> core of neutron star nucleus

» AN —> XN coupling effect increase N



E19: Search for pentaquark, ®*,
by T~ p —> K-X reaction -2Gevic

m Exotic five quark state (gqqqQ) _cd) K'_EK'PS E£522
S with CH, target
C.f. meson(qq)’ baryon(qqq) u o o ou = F{a]F.hllnﬂ N IIB. ! ! :"‘:&:."“""“
| | | | o e
m Existence/No existence is not established yet. § e payzimpu |7
» Positive results at low energy ] I -
LEPS, etc -
> Negative results at high energy A LT
> Acceptance is different . LEPS .vs. CLAS PLB635(2006)72
: Expected spectrum
= Very narrow width. Why ? P P
®+
\ —— ¢ production
Searc h for ®+ by h ad ro n I C reaCtI O n ’ “}E::Z::%_ :é;iios)p‘;f:mio"
wp —> K-@* channel with Liq. H, 0 A S ——
high resolution of ~2MeV s £
. . . 4000 fL “—: .
high statistics of 62c A R B
1 week data-taking with 107/spill beam R

based on KEK-E522 result



SKS Magnet @ J-PARC

* Modification of cooling system
— 300W refrigerator — 3.5W GM-JT cooler x 3
* keep Lig-He
— Normal current lead — Hi-TC C.L. with GM cooler
 Magnet position of each experiment

determined by K1.8 users group

— SKSO E10/E19/E18/E22 same as PS-K6
— SksMinus E17/(EO8)

— SksPlus EO5/EQ8

— NOo use EO7/EO3

(KURAMA)



New cooling system for SKS magnet

Replace a large refregirator of 300W to

e 3 GM-JT Cryo-coolers—
10W cooling power in total
« Shield cooler for GM-JT
GM-JT Power .vs. shield temp.
3.1W @ 71K
3.6W @ 41K
 Anti-convection device for GM-

* Hi-TC current leads + Cryo-coofer

. (70K)
previously used

To cool down, 5000L Lig-He were required at the factory®



Progress of SKS Magnet

» 2006 Measurement of the cooling power of GM-JT cryo-cooler.
« 2008 Jan. Disassemble of 2/3 of the yoke at N-hall, Tsukuba
Colil bessel was shiped to the factory
for modification of the cooling system.
« 2008 May All cryo-coolers were ready. shipped to the factor
« 2008 Jul.  Earth fault at the upper coil. Impossible to repair.
—> Disconnect of the 1/6 coil block.
Max. Field 2.7 T to 2.45T (@400A)
» 2008 Sep. Transport the disassembeld yoke to J-PARC.
Disassemble of the remaining yoke at Tsukuba.
» 2008 Dec. Cool-down test at the factory.
3W surplus cooling power
« 2009 Jan.- Assemble of the magnet at J-PARC.
» 2009 Feb. Finish the assembly of the magnet

« 2009 Mar.- Setup of the compressor for cryo-coolers, :~':
magnet power supply, monitors...
« 2009 May- Cool-down & excitation test at J-PARC
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