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Julich OHEP, Form Factor,

No Phenomenological Core O O O A A
Nijmegen OHEP, TMEP,

Pomeron(Quark-Gluon Effects) O O O

Form factor

fgA,fgB OBEP with short-range cutoff O O

(2000) Phenomenological Core

GSOBEP  OHEP+Source Function

(2005) No Phenomenological Core O O O A
(2010)
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fgA,fgB (PTP Vol.104, 995,2000):

Scalar meson masses are different between the models

SRC + OBEP with cutoff(at r=0.4fm)

V = Vcore(r)

+ [1-exp(-(r/r.)?]* Voggp r.=0.4fm

VorelN= V. exp(-(r/rg)z) rg=0.5(0.49147) fm for fgA(fgB)

List of the values of V_

fgA {27} {10%} {10} {8a} {8s} {1}
Even 2768 2277 40 1162 3579 173
Odd 28 178 267 2219 1072 -
fgB {27} {10%} {10} {8a} {8s} {1}
Even 2822 2473 75 41 256 230
Odd ) 3112 96 3962 3603 -
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Fig. 2. The six independent BB potentials for S-wave in the flavor SU(3) limit, extracted from the
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lattice QCD simulation at my; = 1014 MeV (red bars) and m, = 835 MeV (green crosses).

T. Inoue et al.
(HAL QCD collaboration)
arXiv:1007.3559[hep-lat]

Flavor SU(3) Limit
Even(1S0,3S1) states

pion mass = 1014 MeV red
pion mass = 835 MeV green

Relative Strengths:

{27} {10%} {10} {8a} {8s} {1}
0.8 0.2 41 -0.6
1 0.8 0.01 1.3 0.06
1 0.9 0.03 0.09 0.01
——-NIN---

NN ~NAKN—E !
EHEMIZIXfgAL FREA KLY
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Relative Strengths of Short Range Cores:

fgADT R R
27 {10%)
Llaco 1 08
fgA 1 0.8
fgA' 1 0.8
fgA" 1 0.8

Coupling Constants:

scalar mesons

pPS-mesons

vector mesons ge
gm

Optimized parameters

{10} {8a} {8s)
1.1 4.1
0.01 1.3
1.1 3.0
1.1 3.0
a(1) g(8)
5.37138 0.76202
0.14853 0.26600
3.44302 0.68648
4.72583 6.12176

{1}

-0.6
0.06
-0.6
-0.6

3.21258
0.49061
1.00000
0.43590

Blue numbers are fixed

11=10+1(Vc({27})) in fgA'
16=10+1(Vc({27}))+5(Vc(0dd)) in fgA"

Only c.c. are opitimized
Fully optimized

-5.61
-23.92
36.44
36.44
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{10},{8sH1H KRS EAE:

NN : ZEZ&74L0
AN :  SZEELY

150:(8s} D H THEEHHIE A 1E/INEL(10%)
>N : EEKEL

1=3/2 3S1{10}100%
1=1/2 1S0{8s} 90%

AN, =N : BEXEL
1=0 1S0 {1}{8s}:
1=1 1S0{8s}:
=1 3S1{10}:

REMATHE=MREHOELHIZHE ! !
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Coupling Constants:

fgA g(1) 9(8) a 6
scalar mesons 5.37138 0.76202 3.21258 -5.61
pS-mesons 0.14853 0.26600 0.49061 -23.92
vector mesons ge 3.44302 0.68648 1.00000 36.44

gm 4.72583 6.12176 0.43590 36.44
Blue numbers are fixed
fgA' g(1) 9(8) o 6
scalar mesons 5.41223 1.14430 2.12067 -6.39
pS-mesons 0.13503 0.26600 0.49061 -23.92
vector mesons ge 3.40179 0.68655 1.00000 36.44
gm 5.45281 6.02445 0.35211 36.44

fgA" g(1) 9(8) a 6
scalar mesons 5.35849 1.12632 2.08724 -4.93
pS-mesons 0.13990 0.26600 0.49061 -23.92
vector mesons ge 3.49537 0.70097 1.00000 36.44

gm 5.41256 6.17634 0.34902 36.44
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200 - 1’-‘-“—::::::?_:‘%:11:::‘“ fg A| ,f g Au
: i:::i:j::f=waxnnx““ng
T ' A
fgA' fgA" |
. fgAfgB

2*p-2*p Elastic Cross sections

fgA,fgB : good
fgA', fgA" : overestimation

351 {10} 100% 0.01 — 1.1

> p-2p Elastic Cross sections

fgA,fgB : underestimation
fgA',fgA" . improved

1S0 {8s} 60% 1.3 — 3.0
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2 p-/An Reaction Cross sections
fgA,fgB,fgA'.fgA" : good
2 p-2°n Reaction Cross sections
fgA'.fgA" : overestimation ?
fgA' fgA"
—~— 91 fgA.fgB : good ?
T
fgA,fgB
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> p Inelastic Capture Ratio:
r =o0(Zp —2)/[c(Zp—2n)+c(Zp—An)]
r,,=(1/4)r(singlet)+(3/4)r(triplet)

rav

Exp 0.33+0.05
0.474+0.016
0.465+0.011
Calc
fgA 0.467 ,
fgA' 0.516 fgA' and fgA" cannot reproduce
fgA" 0.511 experimental data !

Page :11 by Shoji SHINMURA



AL DR A% 2010

Date: 2010/12/2-4

VeV F{MeVrmim)f (M Vi) (MeV)

AA-AA(1S0)

weak attraction

3500 - - r . - - - 10
3000 —/-"‘:'}-::; | 5 f'-_\ i
2500 | . = or
\ L a
=
2000 |- . E s}
=
[a 4]
=
1500 |- . = 1o |
E
=
1000 | ] = .15 |
=
500 1 - = 2o
R
0 g s O — =25 H
=00 . . . . . . =0
0 02 D4a 0B O8 A 1.2 1.4 1 1.5 2 2
rifrm?y rifrmy
4000 - TV A — 1 4000 amE—
L 40 + i B 40 + J
} 1 A= 1 — A |
3000 0t S0, 8=-2,1=0 { | 3000 | S0 S0, 8=-2, 1,0 |
; - K z
s 3 S
@ 0 4 - = | =0
£ 2000 ) wr 1 T oo\
§‘ I“". o E\
20} ] 0 207
1000 - . . . . L . 1 1000 | L L A L L 1
k 00 02 04 06 08 10 12 14 00 02 04 06 08 10 12 14
0 0
00 02 04 086 08 1.0 12 14 0.0 0.2 04 06 08 10 12 14

r{fm] r [fm]
Fig. 3. BB potentials in baryon bagis for $=—2, I=0, 1S; sector. Three diagonal (off-diagonal
potentials are shown in left(right) panel. Phase of off-diagonal ones in the right panel are
arranged in zoom-out plot. Their true signs are shown in the insertion.
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FEDH

oOBEP with cutoff+ IR R IRHEIERE D EWVOBMEA (T, BT —INEHEINS
EHDTT.QCDEEEHFEDLIIZERZ S,
NN data — Vc({27}): Vc({10*})=1:0.8
YN, YY data — Vc({10}), Vc({8a}),Vc({8s}), Vc({1}) ???

QCD {27}:{10*}:{10}:.{8a}:{8s}:{1}=1:0.8:1.1:0.2:4.0:-0.6

oQCDMEFERET7 +OBEPELVSETIILIIHEERGETHHSIERHND
YN.YYREFERDOFEZTIEL TR

oHadronfEtH B/ F~ D Hiik
NN,YN,YY, TN,KN,K**'N, Tot, N°'N, 7K
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