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_Introduction : symmetries of QCD
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& N*-hole mode @ level crossing

in-medium 7 propagator (infinite matter)

1
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, T ( propagator (Green'’s function)
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p/po

two branches

n meson branch and N*-h branch

T. Waas, W. Weise, NPA 625 (1997) 287.
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Jido, Kolomeitsev, Nagahiro, Hirenzaki in preparation

& N*-hole mode @ level crossing

S
l in-medium 7 propagator (infinite matter)
D, (w, k) :
w p—
AT 2 2 2
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N*-hole mass reduction
es0f spectral function Sy = —Im(D,(w,k =0))
6000 m
E“:'“
< 550 > / §
z 5
€ 500 | 3
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level crossing
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Chiral doublet model Jido, Nemoto, Oka, Hosaka NPA671(00)471 & T
Jido, Oka, Hosaka PTP106(01)873 g *'/
, Kim, Jido, Oka NPA640(98)77
N*: Chiral partner of nucleon 7% (98) 7 A
/// /////
mass difference of N* and nucleon my b==7""
E 3 E p
my(p) —my-(p) = (1 - C—)(mn — my~)

Po (o)
C ~ 0.2 : strength of chiral restoration at the saturation density p,

reduction of mass difference in the nuclear medium

\
r . .
Chiral unitary model

L

J

Kaiser, Siegel, Weise PLB362(95)23

Waas, Weise NPA625(97)287

Garcia-Recio, Nieves, Inoue, Oset PLB550(02)47
Inoue, Oset NPA710(02)354

N* : resonance dynamically generated
in meson-baryon scattering

- quasi-bound state of KX SNe S N TN o 7

no Pauli blocking for X in nuclear medium _ _
coupled channel Bethe-Salpater eq. in medium

No mass shifts of N* is expected in the nuclear medium
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n self-energy

-nucleus interaction : potential descriptions

2
Ve = I, 9 p(r)
opt — - 4 .
2p 2pw — (mn-(p) —mn(p)) § iUn-(s5p)/2
. ;r,;//
potential nature at 7 threshold N* - hole Chiang, Oset, Liu PRC44(1991)738
A
_ . — Jido, Nagahiro, Hirenzaki, PRC66(2002)045202
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v o
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_Missing mass spectroscopy : one nucleon pick-up

e M52
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nucleon-hole

Incident particle

O > > -0
emitted particle
target
meson m
5
m (d,°He) : established by studies of pionic atom formation g
— theory ... S.Hirenzaki, H.Toki, T.Yamazaki, PRC44(91)2472, ... %
— experiment ... K.Itahashi et al., PRC62(00)025202, ... =
> n-mesic nuclei formation : D.Jido,H.N.,S.Hirenzaki, PRC66(02)045202, f‘é
H.N.,D.Jido,S.Hirenzaki, PRC68(03)035205. %
= (y,p) : smaller distortion effect S
— o-nucleus ... Marco, Weise, PLB502(01)59 %
— m-atom ... Hirenzaki, Oset, PLB527(02)69 ‘é“
> n-mesic nuclei formation : H.N., D.Jido,S.Hirenzaki, NPA761(05)92. %
. A
m (w+,p): could be possible at J-PARC ho
> secondary meson beam, «, K, ... )
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1

L2C(n*,p)iC,, reaction

elementary cross section

momentum transfer : forward proton angle (0 degree) T p —nn
&Y ! ' T ' ! ' S.Prakhov et al., [Crystal Ball Collaboration]
energy range expected at J-PARC PRC72,015203 (2005).
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T,=650MeV (p =777 MeV/c) : 6 =0 deg. (Lab)

Chiral doublet model [C=0.2]
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Chiral unitary model
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Garcia-Recio et al.,
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n spectral density n spectral density

207

Inoue et al.,
NPA710(02)354, Fig.8
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025 /aQdE (8.715°) ub/sr -MeV

+ ] . momentum transfer
,P) spectra : experiment at Brookhavens
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s Chrien et al., PRL60(1988)2595 g
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» search for predicted narrow bound state 200
by Liu, Haider, PRC34(86)1845
- negative results (bound state was not observed) 100
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Chrien at al., PRL60(88)2595, Fig.1 chiral doublet model chiral unitary model
:, - : -; i 80 T T T T T T T T
'50:}; “‘:-HHL:‘"'-, L| — - 0 deg. bound region || 0 deg.
130 Tl +4 I
r ‘k-‘""‘:t..,,_ 1
11Ok f LTS, L
_: Ol i
300~Le,cee”, o) ] 15 deg. bound region
2e0r MT\““F“NH 20
220r R
R . D
540:_ . Al q 10¢ i
BOOI_ o 1_:“.__‘“ "“.*ltg‘ .‘. .-, _; - — = = = /—; ','. o
260} ! N “‘TT’_"' ::JI 0 :-_*;‘%rfﬁ?:ﬁ_—;j___ {{’::_:-:%_:H—-.,-_- ...... o E#;»-;:;ig'::;—:z_ R,
E_ 220 24_) géo 280 36(:_ - -100 10050 500 050 -50.00 -100-100 1080 K9)) -500
E (Mev) EbexERINMEY/] Eex—Ep[Mev] 16




30 .
-5 | Chiral doublet model, |

data :

- l Chrien et al., PRL60(1988)2595 |
L 20 ¢ .
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= 15 T INA wider energy range
= 10 proton angle = 0 degree |
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» The experimental data is consistent with both model

- This experimental set-up is not sensitive to N* in-medium
[M. Kohno, H. Tanabe, NPA519(90)755]
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_Discussion with Experimentalist [#xiE(FR#F), #RE(EEX)]

= D7

;-_'. The experiment can be performed at J-PARC.
» LM¥$ economical
s (n,n) A (nt,p) KYEFELLY
» Pg. ~ Py recoilless kinematics; C . = C,: plus charge
- difficult to select emitted proton from large incident pion flux

% calculation of (x=,n) spectra
- almost same with (n*,p)

n EEROIRIILF—EFEE ~ 20— 30 MeV
m 2r production M5 3%k % background

» {A[5M @ background BRENEE
- N*(1535) Mo D FRIRALIF Nr ZRIFFIZHE T 5.

% background @ 54
* RIRREBEIBTELI=C&IZLS signal ~DFE
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AMRBDIEEICLD signal ~DFE

Chiral doublet model (C=0.2)

[Morimatsu, Yazaki NPA435(85)727, NPA483(88)493]

Chiral unitary model
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Conversion part
(N* = ntN, NN* - nNN)
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A full

,_-I—/ -
s ] ] o
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Conversion part
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-100
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n PEFRFZERRIG
» B TAON*(1535) resonance DEH

» pN&EN* D EMNREDEEY € Chiral symmetry restoration in-medium
> N* D BEFDHAZIL/A—kF—D &S (Chiral Doublet model)
» FEMREMNSISEIITRR

> deeply boundn ? upper mode enhancement ?

= (n*p) R (~(n, n)
» incident pion kinetic energy
> T_=820 MeV (p, ~ 950 MeV/c) : recoilless at 7 threshold
> T_=650MeV (p, ~ 777 MeV/c) : recoilless at 5 threshold — 50 MeV

» Brookhaven(19884F)EEk& M HLE,
> HHBFOAELS (BTN ?
> N* properties in-medium [Z sensitive TIXZELY,
» We should discuss the whole shape itself in the case that the imaginary part might be large

> HHBFOAEIL OEMNFELL,
» N*(1535) ~DEERIFEAILSS,

mi+Tl 20074125 15H

m J-PARC T=EBERA[HE : (n~,n) reaction
» KRERTARE [RIE (BH), BE (RX))L0EEANLERSD
» background @ FE{il
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