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Extension of Hadron Hall
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Fig. 1: An example of layout plan of High Intensity, High Resolution (HIHR) Beam Line
connected to the T2 target in the extended Hadron Experimental Hall.
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Electromagnetic Property of Hypernucleus

...provides
more detail/direct information on the dynamics of hadrons in nuclear medium.

The magnetic moment, 4, is described as

u= (A=) M m=J) )
M = [ xj(r)dr

j . represents the current distribution (of constituents) in the nucleus

M . magnetic dipole operator, A (M1)

Naive Picture: single-particle orbital motion + Intrinsic spin

MM1)~ ZA (g, £+09/s;) l.e. Schmidt value
Correction:
® medium madification by implication of Y N A N
core polarization -
® exchange current (BB interaction in medium) _|Z
AX coupling effect (Isospin#0)
® hadron modification in medium N A N (4



Approach to the A hypernuclear Magnetic Moment:

v" Indirect measurement — t, B(M1)

proposed by H. Tamura (Tohoku) et al. K. Tanida et al. PRL86, 1982(2001)

® Doppler Shift Attenuation Method: 1 -
PP c.f. t1~B(E2)~3.6+-0.5%05 , [e2fm4]
i - ~ 4
B(ML)~|<fl]i>>~(g-9,,)? ___— Qmoment-<Ré> "
In of E
Jc +1/2 d’AT (bc N ; E2 (512=112") best fit g
Jo P N & 15— T(512%) = 5.8 09407 ps —
é_ M1 5t
R S P : .
core nucleus Jo-1/2 oA | de . : | I fl | .
A in s-orbit °F LH[ :*'-i':‘ll‘ " INU O i . :
hypernucleus b A Mﬁgﬂ’m.ﬂﬁhﬁ 2. — |I|I|.-II.=1':...'|....lu...

® y-Weak Coincidence Method:

c E(B)-E(A) < 0.1 MeV
/
T8 : T, Same order
B m (0.1~0.3ns)

A_Y M1ym

Heavy hypernum‘ n,p (weak decay)

(e.g. 298, Pb)
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v" Direct measurement



Approach to the A hypernuclear Magnetic Moment:

v" Direct measurement : precession in Strong Magnetic Field

Independent measurement of B(M1)
detail analysis w/ precise calculation

4T magnet .
® Relativistic HF: .
M. Asakawa et al. KEK Rep. 2000-11, J-PARC,_ <
T. Saito et al, GSI/FAIR | “?.;‘,’::';.: 0 1

The precession angle
can be enhanced by y(Lorentz Boost) factor.

Promising way, if significant polarization of HF is proofed.

® “pionic-decay NMR” from Polarized Hypernuclei:

Polarization of Hypernuclei
Asymmetric weak decay pion: H. Ejiri, T. Kishimoto, and HN,

W(o=1+ 2 aP P (6) PLB225, 35(1989)

. P,~0.2in (#*,K*) at 15 deg.
(a,~small for Nonmesonic WD-proton) _ _
for medium nuclei

Strong Magnetic Field for precession is needed



Hypernuclear Polarization:
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Fig. 1 (left): The elementary cross sections and polarizations for the x*n-AK* process™ as a
function of the incident momentum ps- and the lab. scattering angle .. (right): Similarly the.
cross sections and polarizations for the K~n— Az~ process.*

Phase Shift Analysis by
K. Itonaga, T. Motoba, and M. Sotona
PTPsuppl.117, 17(1994)

Large Polarization is produced
via the (n*,K*) reaction

Measured Pol. of >,He
produced via (n*,K*) on 6Li

W(O=1 + aP ,cosf, a=-0.642(13)

KEK-PS E278

S. Ajimura, PRL84, 4052(2000)
KEK-PS E462

T. Maruta, KEK Rep.2006-1
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Fig. 6. Predictions for the pp — DD annhilation cross section

taken from Refs. [54] (solid line) and [55] (dashed and dash-
dotted lines).

[54] P. Knoll et al, NPB316, 373(1989)
[55] A. B. Kaidalov et al, ZPC63, 517(1994)
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pbar AZ(pbar,D-nH)AL, . Z

O @, \\
¥5 /2, do/dQ~0.05pb DA —% —h ?
7 GeV/c
B 107*6.0x10+23*Q,5*10-36=3x106 Hz
D- ( D9) .
107 sec (350 shifts) T3{@ !
* @ 45Gevic

~10nb

A~ (po)t~70fm
p~0.14 fm3
c~1mb=0.1fm?
1-Exp(-r/A)~0.05
br(D-—K*r1)~9%

" br( DO—K*1-)~3%

"sticking Prob.”
<0.001 at q,.~0.6 GeV/c

cf o(Kp—An)~4 mb/sr at 2 GeV/c
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Fig. 2. Description of pp—AA and pp—»K K" cross-sections and
predictions for pp—+A_A, and pp—~D°D° cross-sections

A.B.Kaidalov, P.E. Volkovitsky, Z. Phys. C63, 517(1994)
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0.01? at q,.~0.2 GeV/c
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Fig. 2. Reaction cross section for (a) D™ n—D™n (dashed
line), (b) D~ p—D"p (solid line) and (¢) D~ p—D"n (dash-
dotted line) as a function of the D-meson momentum (lower
axis) and the kinetic energy e in the center-of-mass system
(cms) (upper axis).
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Fig. 4. Reaction cross sections for (a) D%n— D" (dashed
line), (b) D°p—D"p (solid line) and (c¢) D°p—D*n (dash-
dotted line) as a function of the D-meson momentum (lower
axis) and the cms kinetic energy e (upper axis).
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Fig. 3. Differential cross sections for the D™ p— D™~ p reaction

in the cm system at different momenta.
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Fig. 5. Differential cross sections for the D’p—D"p reaction

in the cm system at different momenta.

KNO7+Aas—T
DNs&LNS| A ?

hep-ph arXiv:
0803.3752v1
J. Haidenbauer et al.
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pbar AZ(pbar,Dp)Ai,,Z

O @,
7 GeV/c ¥5 72, do/dQ~0.3pb DA —5F—m?
B 107*6.0x10%23*0.3*10-36=2x10° Hz
D- ( DO9) .
106 sec (35 shifts) T2{& !
> @ 45Gevic
~10nb
2.5 GeVl/c
D- ( DO)
A~ (po)l~70 fm O >
p~0.14 fm3
c~1mb=0.1fm?
1-Exp(-r/A)~0.05, r=3fm
D- ( DO
‘( b®) br(D-—K*n—7~)~9%
g r O—K+mr—)~20
"sticking Prob.” br( D°—K*17)~3%

0.0067? at q,~0.3 GeV/c O

p 2.2GeV/c o4



TOY Model
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d(D*,p)A+(2595)
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