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» Net proton = RXYrDEF# = N(p) - N(pbar)
o ARBRVI—TIRETFD ., BREDOME D HZRT DIZ, LLFEE

» AGSTIE., FILSETATo5EEIZE R LTINS
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T

y BEEZEE (RHIC, LHO) - SR8 E (AGS, J-PARC-HI)
; (neutron star)

y BEFEOFIDERIELREEIZED
o BAAVRIETIX, Strong InteractionlZ&>TStrangenessh{Esh %
o hEFEREPTIX. Weak interaction|Z&>TStrangenesshEon 3

RHIC, LHC |-PARC
N(u)=N(ubar),N(d)=N(dbar) N(u,d)>N(ubar,dbar)

Neutron star
N(ubar,dbar,sbar)=0
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J-PARC ~H=2 .
KEK & JAEAY [ i

400 MeVH Llnac | p-_z,i;‘f?,,g LIE

Do
Ed

P Neutrmo experiment/
i 5 (NU) o =g

50 GeV Maln Ring
Synchrotron (MR)
[30 GeV at present]
NI Ciene Facility ¥y E uz' ‘
2 Eab=1-19GeV/n, Vs, =1.9-6.2GeV
K 10'°-10" CYCIe (~65s cycle) (HRIZHDGUBREE—L)

lon species: p, Si, Ar, Cu, Xe, Au(Pb), U
2025&%&@%%@%‘1&‘*&5?@&\6
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., : N @EXperlmental
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ZEHFDERE

Beam : 1010 Hz

0.1% target
- Interaction rate 107 Hz

Centrality trigger 1%
- DAQ rate = 100kHz

In T month experiment:
p,w,0>ee 107-10°

D,J/W 10°-10% (20AGeV)
(103 -10%(10AGeV))

Hypernuclei 10°-10'9

Ref: HSD calculations in FAIR Baseline
Technical Report (Mar 2006)
A. Andronic, PLB697 (2011) 203
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Beam View
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- BENYFLY | TOF, BHIARYA—4%, 32— HFRIESH

0.1% ADE—4"vbk: 10~100MHZDERER
S=YLNATRATARNERTT S

o FJH—ELT, ERGMICT—2ZMEI S (ALICEEDEL—FEETERL)
© BRDEEHEBEEAN. T AMTFERICAAVINEEEL., SLREEICRET S

Toroid coils
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» CNETDARNUNEE: BERDE
o ERFZHMULLBITHE, CentralitytES

o 0%IZEZRRFOICHL L, 100%|L I
BELDNIBFEOIRRKDEEFRMIEETS

H 0%

HGE100%

, BEQEBEFILAAYMEETIL,
UL AT T A0 A B AT LY

y FCTC.HLWARUMEEZMNA S = +
. EBRILET. RILEORIELA RN E Strangity = (N(K")) /(N,;)
SRR TR

Baryonity = (N(p) - N(p))

Deconfinement

» Strangity, Baryonity

© AGSEERADL, COIRLF—DEHET Temp. confine
- LOVESREZBEMISRBUHT A Transition

o ARLUDRZADEM, N )AL ANE DS
. AGSEY, E‘—Aj&"ifﬁbfﬁb\(:%l,\f:&)\ ...............................................
MEBERETEHZHEIRIAIEE

Strangity
. or Baryonity
- TS, H. Sako and M. Kitazawa, in prep.
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RHIC, LHCEDFFEIREDIELY
y FIZEBORAT—UDNEGERRIANESICEIZKY ., SRAEIZFE
y EBIZERICHAHANNSYEB =L, BFGEERTESLEED

Pre- : Hadronization +
equilibrium QGP phase Mixed phase Expansion

A A
N

J_PARC % t [fm/c]

t [fm/c]

RHIC, LHC

D=0 T I—F2DOBEHEDRZSRFREIMNEAIEEME
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RHICE SR BRI 08I E E1% 4

(Signatures of Quark-Gluon Plasma)

PH%{NIX N Debye <pr> Entropy
(Global Event Trigger) vectormeson - Screening or Jump
} 20 Mev K
(h)
dMcp/dy
1 dET
>4
€ y
Phi-Meson gglsi?)lgtlon NﬂoiN“n“- :flzi?tijgtion
2 MeV
Mch(total) ! Width (h,y)
~ 5000 Factor few:
L1111 N event-by-event
T E
- -4 -2 0 2 4 - g T
€ y
Beam S' Pad + St"p Neompton oy N Charm
EM CaI gamma (Pt >2GeV) charm Enhancement
¢fact0r2
J20% ) (eu)
Radiation from
Hot Gas (initial)
1 CIET 1 dET
£ > dy € > dy
thermal Radiation from
€= R1 3ETJr\ Ngamma(PT <1GeV) ot Gas (thermal)
TRt 21y dy
Si Pad + Strips — EM Cal WJ—} () Typical Level
of Error

d
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» RHIC, LHCERER TR RN =, FHILLWPESZFDLITHET S

» SAIEE%Strangity. Baryonity B TEZ 5
- Centrality (FIDE) TRAZITTIE., BRLULNATEEME

Ny
A

Electromagnetic

Radiation
5 (mw>1 GeVic)

Strangity
or Baryonity

Strangity
or Baryonity

dv, Directed Flow v,(p). v,(P) Flow Mer_ge of
dy A pandn A p and p
\ v,(p)
s, s
Strangity Strangity
or Baryonity or Baryonity
Fluctuation of Quark mass shift
2 N
36, ko Net-X ;00 by y-transition
A . NK' .
¥ Db
Jhy
: sc
Strangity Strangity
or Baryonity or Baryonity
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MEIZHEITHARD UE " ZFSD

y BEBRIUNIAVMEERTUOIYIL(BRFEEICHY)
o R FHDLELYMETE: Grand Canonical Stat Model

(0. @]
InZ;, = % / :I:p2 dp ln[l + exp(—(E,' — ,u,')/T)],
0

i = pBi + I + psSi + e G gi=2Ji+1) REVEBE
1t$'ﬁ_‘/~/‘\'}b o r 1Tt 111 1T 1T 1T 1T 1T T 1T T T T 1
il i . I e NS =200 GeV E
wy: NUFY, ws TAVAREY o - - Vo © .
ug: ALV ORR, puet Fr—L - = o
p oNroy Q.
— 10 F o S
BIFE: n, : g (F :
ni=N;/V = —éalanzi o © STAR i
= 10 b O PHENIX o -
o ) - A BRAHMS = o -
_ & / p~dp § _ _ — ]
2772 expl(E; — i)/ T1+£1 ) A — T=160.5, ub-20 MeV i
5 0L T=155, u,=26 MeV |
SR AN A N S N N A A N AN S NN SN N S N
T KpAZ QK'Kp AZ Qddo KA A™

See, e.g., A. Andonic, P. Braun-Munzinger,
J. Stachel, NPA 772(2006)167
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y EFDIXRERTOLRIE, AT

BRELAN, VA — D% iH R

Small Rate: Yield x aa,

HERZDETOREN L, BHESND

y IR, SBUOMEEERANGLV=6H v& V¥
ﬁlxnﬁﬁ’ELﬂbfﬂj'C(é %

d a
E—L = - ImIl,, (k)

dp =&

O, A FEESIRILE—

ImIl, (w,k) = ln(

1
e’ - HFBEDTRILE— (ERRER) &
— AN TDETERINDS
. E>>TOIEE(F., B/ g3 Ba%
w . LY FDSlopelBEETRT
(m,, (= gT))

A recent review: TS, Pramana 84, 845(2015)
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J-PARCTIZ., (RIEHFZHIE

y BV FEREFOTORRATELON., REBEZ(Q)EHED
» RHICTIE. RELFDEFERIZEF VY RILT, BIEIZRI

- EL ROBMEETEALILOTHAILITEE q Ty

Y LW
» J-PARCTIX. RN FDIa—FXERIEF YU RILTRET S
oy =>pru: w0 N DDV ITTIURMIEL, S/NEEAY KLY
1 T=~220MeV 9 “
& 4 AuAu MB x10*
102 © ®  AuAu 0-20% x10? N EleCtromagnetiC
1:)0 O =  AuAu 20-40% x10 'Y—>AIJM Radiation

(m >1GeVi/c)
i

p+p

— — -
° o o
w N N -

Ed’N/dp*(GeV2c?) or Ed’s/dp® (mb GeVZc?)
(=]
A

-
S
(4]

10°®

|l...|||..|.|Hl.’.rr.'{i".r. Strangity

107y e e or Baryonity
P, (GeV/c)

PHENIX, PRL. 104, 132301 (2010)
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Fxf-2a—FxDRIE

Dielectron landscape at RHIC/LHC energy

FE,

L I B L R

n°,n Dalitz-decays Axel Drees E
: E
. Drell-Yan 3
3 . _ E
E Low- Intermediate- High-Mass Region E
F >10fm >1fm <0.1fm E
E . . v vy oy sy oy oy 3
0 1 2 3 4 £

mass [GeV/c?]
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REMICF v —LDERMELDT,
CDFEEIE . B EF M ZECH

4

Lot DE—ANEITE

- QCDFNBIDILIEIZ LT, RIHERIC
<qgbar>Z#EU TN d,

- Hayano and Hatsuda, RMP82,
2949

f dm,,N(m,)m,(n=12,...)

CDIRILF—TOL TR 5t A
TE DBETRLY, R L) DPREL

M
dR

ee

d4p M2 3
fB Bos‘e dist.
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=— A |\/ I]IE
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BEEEL T X0 R

» X-Factor: Low-mass dilepton enhancement factor
o Measured / cocktail in m=0.2-0.8 GeV/c?

-
o

® NAG60 In+In at 158 GeV/u

B HADES Ar+KCl at 1.76 GeV/u

A CERES Pb+Au at 40 GeV/u

A CERES Pb+Au at 158 AGeV (o/0,,; = 28%)
A CERES Pb+Au at 158 AGeV (0/0y; = 7%)
A CERES S+Au at 200 AGeV

. PHENIX Au+Au 200 AGeV
% STARAu+Au at Vs = 200 + BES GeV/u

X Factor

N W S~ O OO N o ©

TTTTITTITIIITIIITTI]IIIIIIIIIITITI[II[I]IIII]IIT]

: I PHENIXOD B FAYY L= (2015)

—_

v .
+ Maximum low mass enhancement
* around J-PARC energies?

| llllllll

1 j-parC A0 10? 10°
W Nsyy [GeV] T. Galatyuk, EM probes of Strongly
Interacting Matter, ECT*, Trento 2007

Highest baryon density ~ 8GeV
(Randrup, PRC74(2006)047901)
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y MIFORBASfmERIGEIIHLTEEL.
J—IRFAYT 5.
o RIEIX.BIASETATA4TRET S

» ZROBRBOSBAEOTIO—DEEETRY

Larger pressure
gradient in plane

d°N
prdpdyde

< [1+2v,(p; )cOS2(Q — Ppp) + ...]

®gp - Event Plane
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RFDAUEXfELCHL.. ..

» BFDDHIHESETNHAH=0., BREF., TELEHEATEARL
© BROFFFENHE(vs, vy, ... V)

» BRODIFFAMEIL. RENEGABIELTRIZEEDREEIC, BHRETHD
o RREEHRERK E=E(P). TYMME (n) ETUFAE— (s) DA, /FENSEH, (n/s)

dN
d(qb o \Ijn)

= No[1 +2 Z vpcos{n(¢p — @,)}]

n=1

®, : Event Plane
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FAlTFHEREDRELIE

BRI DEREELET
Ej:_&gl* —%IEHHH/ 77(_90)4
WAVAV]

» FHOBREIRE (1BE:12)
DIRINZIET

» B

il

o

7000 T L T T T 17777 T T LI lllll T
6000 — Acoustic _
i Peaks |
= 5000 [~ —
N
2 r .
e 4000 [~ o
) i Damping |
/;: 3000 = SachIils—Wolfe Tail
n L ISW ateau |
< 2000 |- Rise R
1000 = / —
- __-Tensors |
O 1 1 llllll 1 1 1 ll\ll\l+\ 1 I — llllll 1
10 100 1000 From NASA and Rev. of Part. Phys.
Multipole ¢
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» RHIC, LHCOWThDEX7O—DFEREKERBAL TS
o FUREMER T rOE—HAS, JEBIZ/NELV(n/s=0.08@RHIC, n/s=0.2@LHC)
o RHICHY, KYUZEREKITEWNCEZTEKRT D, (n/sDEBHBEFE: ~1/4n)

0.3 - - ' ' ' 0.25 : : .
V, 20-30% — y
0.05 ||V320-30% — /s=0.08 2 — | ATLAS 30%-40%, EP
' v, 20-30% - - /s=4. 0.2r z3 T 7| narrow: tgyicn = 0.4 fm/c
Vg 20-30% - - - ide: Tqyitep, = 0.2 fm/
0.2 || PHENIX v, Vs WIGE: Tswitch m/c
0.15

-
PHENIX vy +a
==

0.15 | |PHENIX v,
_—=- 0.1
__________ 0.05
3 0

B. Schenke, S. Jeon and C. Gale, PRC 85, 024901 (2012) C. Gale et al., PRL110, 012302(2013)
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Vi, Vo, V3, Va....

» V. Slope of directed flow (dv, /dy) for protons will change its sign from
positive to negative around mid-rapidity, if a phase transition occurs

» V,: Flows of protons and anti-protons merge at higher energies.
> Low p, the pressure from the partonic phase is not well developed

» V3, V,: mainly from fluctuations. Will be increased in partonic phase

PHYSICAL REVIEW C 93, 014907 (2016)

_‘I} T oo T T R > —r L Vv3{2)/va{2} STAR Preliminary
- 10-40% Centrality T 0.8F p-P 1 oek A 0-5%
i ] @ ]l o A
= V E895 proton @ proton i g : ®0%-10% ] + A 10-20%
0.05— 0 NA49 proton O antiproton C>N 0.6 R 410%-40% L A 30-40%
A4 g T {1 = } % 40%-80% L 1<lAn <2
s Lt 1< - TENE L 04k
= 5 R I& i &-n i L + A
s ™ ~ 041 = - A
I % _____ 1= i ﬁ (c) Y
I ) _:_ f ol < i B ] -
I +* T B =, 0.2 &. 0 0.2-
® N NUE & Q. o~ - L A
i i 2/ \**\1-. ".x_,_ -A R = A A
i *“*“-'--gi-‘::::_—g;;: Y A A A
T O_','"."'."T"L """ P B R r % ahaanat
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Vi, Vo, Vi, Vg....

» V. Slope of directed flow (dv, /dy) for protons will change its sign from
positive to negative around mid-rapidity, if a phase transition occurs

» V,: Flows of protons and anti-protons merge at higher energies.
Low pq, the pressure from the partonic phase is not well developed

» V3, V,: mainly from fluctuations. Will be increased in partonic phase

PHYSICAL REVIEW C 93, 014907 (2016)

i V, V
dv, Directed Flow v,(p), V. (P) Flow Mer_ge of :I, :| Higher Order Flow
dy A pandmr A pandp A
P, P :
vo(p)
1) [ s
S.: S S.:
C . > C = . > C - -
Strangity Strangity Strangity
or Baryonity or Baryonity or Baryonity
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y IRILF—ESFOEM > HEBDOLT L
y FIFHOBESTEOEN > EHEEDZLE{E

» Rk OAYF LR DESE > AEEEMN
ERFEE (THERF D 1E1R)

Variance : 02 =<(AN)> ~g? X@/ @

Skewness: So = <(AN)>>/o? ~ &> 3/ (2

Kurtosis: Ko 2 =<(AN)*>/0?-30 *~ &’ [x 4) (2)]

Skewness

Negative Skew Positive Skew
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B.-J. SCHAEFER AND J. WAMBACH
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rYRGFHDOELSE

4 RHIC( %‘T%STAR%%&T@E&IE“ 10-_:'::-Azr:ct>:?i2ionsatRHlC . C:_)_
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N 5300GeVETD. TERLTA LY falg | g
=EE °r ]
» o/M, So&tIZ. PoissonnfasEFE
o MIZFHE
o SkellmanlZ =2 ®MPoissonnH D EHIAH -
v Ko2DH., Vsy=7-10GeVTKRELEIL 2
o ERR A @EBDAIEEM? »
» J-=PARCTF)L¥—TIF, ZCOELD T jom - omirown
ETRL¥—fIERon B Rt Seom oot
o +HEHMETETO., T AENRE N T gmoswuowo ]
Variance : 0 2= <(AN)>> ~ E2 % /A / (1) s T LE
Skewness: S = <(AN)?>/a? ~ £33 [>§ g o TR
Kurtosis: Ko 2 =<(AN)*>/0?-30°~E° | /((2)] 7 10 20 30 40 100 200
VS (GeV)
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» FYMGFROESEIC, | RABEZEDIFERIL. ENHLDADTLLDH ?

STAR, PRC81, 024911(2010)
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» <qqbar> EfElL. mEARKIY. BEAROESNEEAHPTL
- BONTEHEN, HBEHARL

» ATV HIEDEIEZE)-PARC-HITERRIT 5 &(F, EE
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_ Chiral
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b Transition

A |

Normal

Nucleus
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thDERAZE(L?
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» RIBEIIZRY 3L DQCD D CPXFRE L, AT
IZIFBENTOTERWNAVREV I DEEE)
c DA —HIDEBENRZ TARET, HEIA—VIL.
R LMEETECLIMIBICEOT ARET B
© AASIVHERME

» AIFOREARDIFEFAENS,
NAZIWVHTNRERD
© BERGEICHLT, ZHFCTHIAEEDNS.
o T—UTHREDSINBIHI TS

( [ ;\Ti

do

X 1+ 2vq1 cos(Ad) + 2vs cos(2A0) + ...

+ 2ay + sin(A@)|+ ..., |Ad = & — Urp
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LorB ﬂ
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Cartoon taken from
S. Esumi’s talk

‘,’::('(,)S((;.)O + (;)“‘3 —_ QI‘IIRP)/ =
= ci:(;'(,,)s Ao, cos Adg — (sin Ao, sin Adg
= [(v1.av1.8) + B"™| |- [(aaag) + B**].
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background subtracted 1+xv,

( assuming factorization, g _ Kv,0 -y ]
Bzdak, Koch and Liao, Lect. Notes Phys. 871, 503
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BWNENNYOTSHURNKEVDTEE

» NAZIVESRSIRICBERDGEWNANYI TSIV REGRI T FILEES

. STARIE. R ARLT. BEEDESAEREE - ERERE
o EREINBHIBETEZDENSITATT
© 2018FICESTE

0.04 ~—e— charge separation in Au+Au 200 GeV
~—e— background model
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Flow boost collimates pairs more % centrality

strongly in-plane than out of plane
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RHICTIE, RE%ZDEER

» STARDIZE
» J-PARCTHTEAHDTIFAEL VA ? KYFESEGAEHL

96 96 26 96 Calculations: X.-G. Huang and W.-T. Deng
wlr+ Zr vs. ,Ru+ ,Ru

= 15F
x | (a
2 (@)
m | ) TSy
= |
~N
i 9 10
7=28 8
[ ] o~
I R |'Syn = 200 GeV
7=20 N=50 E N
m —
o — Ru+Ru
—q | — Zr+Zr
| I Nl-zo MN=28 % =20 40 60 80 100
) % Most central
N=8
dashed: Woods-Saxon case 1
solid: Woods-Saxon case 2

note: charge separation from CME is expected to go
as ((eB)*cos[2(Wg-Wrp I’
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ATIZBWLNO—M?

M. Harada at Reimei workshop
Aug, 2016

Density dependence of effective masses

m, . = \/ (91 4 G2)2(0)2 + mGa F (91 — §2)(0) + Guan (W) (A)
— \/ Jl + 9 J2 2 + mOA + (Jl - J2)< > Joan <w> (anti'A)
luse g .. =0 uvn = 4 as a typical example.
Masses (MeV) Mo = Moy = 1400 MeV
1600}
1200f (=)
| (+)
800¢ _
A(+)
0 1 pB/pO 2 0 1 pB/pO 2

Increasing or decreasing of A(+) baryon mass only is not
enough for measuring the chiral symmetry restoration.

1
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M. Harada at Reimei workshop

Aug, 2016

Partial chiral symmetry restoration

A(=) = A(+) (MeV) A(+) + A(+) (MeV)
. =700, 1400 MeV 2500
500K - My, = 1400 MeV
2000¢
my, = 700 MeV
0'6 1 - 1500 . .
Ps/Po 0 1 pe/po 2

» Studying the mass difference of chiral partners gives a clue for

partial chiral symmetry restoration, independently of the value
of

» Taking sum of particle and anti-particle will give a clue for
chiral invariant mass.

My,-

2016/08/8

My =@+ 32)2(0)2 + M F (01— 82)(0) + guna () (D)

m,. = \/(fll +§2)2(0)2 +m2, F (1 — §2)(0) — guan (W) (anti-A

Physics of Heavy-lon Collisions at J-PARC 22

IRAEE Heavy lon Pub@KfrRX=Z 10/27/2016

50



BRMEH
NATIONAL LABORATORY

INFO YA Q) ER

IRAEE Heavy lon Pub@KfrRX=Z 10/27/2016 51



BW!H
NATIONAL LABORATORY

» J-PARC-HITI&. AFLUVRRADERE
DA, NN —BDERELIEM
o AF7ILEVRIZESTIELNS
o S==3 NAN—B~ADEIMLHEIND

Yield (dN/dy) for 10° events

» AL OLYRETESESD
o ERMICHEL TLOERREER
- AGS: e.g. PRC54, R15 (1996)
© RHIC: PRC76, 011901(R), (2007)

1 Ml l 1 1 llll‘l 1 1 1.1
10% 10°
\ Sy (GeV)

A. Andronic, PLB697 (2011) 203

1

KEK Report 2000-11
Expression of Interest for Nuclear/Hadron Physics Experiments at the 50-GeV Proton Synchrotron
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From H. Tamura,
Reimei workshop, Aug 2016

JHIPER ~ Trigger counter for¢ decay -
Collimatar (W) 1.5m
1m < - >
12C Target > E' -
~ TPC
hypernucleus ., |
12¢C Beam v nucleus
Dipole magnet 0. SmT ! TOF

Charge
counter  Precession magnet

Collimator in the magnet
Projectile fragments with hyperons
6LI+12C at15A GeV ﬁ707~17-2 m
15Tm magnet =1.5m 1072  ( AMH) ( ”) 5Li “He
4 He
AH AH 5 H

B- E-nn H\lﬁ: Afle 3He
| | i
-1 1 AI { l :

-20 -10 30 40 [cm]

No contamination from non-stranqe nuclel
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Hypernuclear physics program

From H. Tamura,
Reimei workshop, Aug 2016

= Magnetic moment and B(M1)
=> Baryon properties in a nucleus
AN-XN mixing, Baryon structure change? Effect of chiral symmetry restoration?
= Magnetic moment of 3,He, 7,He, ...
= A-spin-flip B(M1) of 4,H/4,He... by Coulomb excitation
= Neutron-rich/ Multi-strange hypernuclei
=> BB/BBB interactions, AN-XN / AA-=ZN mixing
= Ann, &8, H 4, H, % H, .. (strangelet)
= =n,=Znn, Qn,.. (strangelet) “Weakly-decaying negatively-charged nuclei”
= Lifetimes, weak decay branching ratios
=> baryonic weak interaction, hypernuclear structure
= 3H 4H, (¢ He?’He ) ..., =n->In
= Interaction cross section in matter => Nuclear radius, neutron halo
= Sizeof 3, H,¢,H,7,He,.
= Gamma decays, B(E2) by Coulomb excitation
=> |mpurity effect: changes of deformation, halo, collective motion,...
o 7AHe, 9ABe, 13AC,..
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y INYFA N YFAURBEERDAIEL. RN EERNRE
y AL O RAEEAYER :A-A interaction: DB ERELEATHEADLEELY
o B TOHEERZINGULN? LT XFICHERET B/ FAVIE?

C(Q)=N [l —H(—%exp(—r(z)Qz) +
+Ref(k)

Vrg

+ Ureg CXP(_’%est)] ’

1 f(k)|? | 1 d,
4 rk <_2\/Ero>
Imf (k)

Fy(Qrg) - 7;r0

Fz(Q”o))

——— LL w/o residual

LL with residual

0.6

s L | L | L | L | 1
0.2 0.3 04

Q (GeVic)

0.5
STAR, PRL114, 022301 (2015)

R
10 = (- + 3ok

-1
. ik>

where fj = ay is the scattering length and dy = reg 1s the
effective range. Note that a universal sign convention is used

15

| @ AA

<r AA (NAGARA event)

| gk nn
O pp
/\ PA(s)
O pPA(Y)
\/ pn(t)
[ ] pn(s)

10

Fog (fM)

[1/a | (fm™)
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HBIXYFyo\rOV 7

» A(1405), Dibaryon (H-dibaryon, WN, DD,...)

» Kaonic nucleus (K-pp,...), Strangelet and more..

- . S. Yasui at JPS, Sep 2016
y SblEdMulti-quark stateslXiEL D ? g

> 6, 7,8-quark states?

OVIND RIVFDOA—2 INEROYDF
oy oees
111 )

N Ty TIV—M—)U
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