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1964 Dyson & Xuong: 6 non-strange states
F.J. Dyson, N.-H. Xuong, PRL 13, 815 (1964).

1977 Jaffe: H dibaryon (uuddss: AA)
R.L. Jaffe, PRL 38, 195 (1977).

ZD&IS
FER T/ CSADE R T, EERIER

Dibaryon rush era

Nobody has seen a genuine, gold-plated dibaryons, yet.
Kamal Seth, “Dibaryons in Theory and Practice” (1988)

FERICEBLEEHOENS-LE 21—

H. Clement,
On the history of dibaryons and their final observation,

Prog. Part. Nucl. Phys. 93, 195 (2017).
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WASA T#Hl & h7- d*(2380)
pn—>rlrwld BUG
m=2.37 GeV, I'=0.07 GeV, I=0,J" =3"

M. Bashkanov et al. (CELCIUS/WASA), PRL102, 052301 (2009).
P. Adlarson et al. (WASA-at-COSY), PRL106, 242302 (2011).

0.5 pn — dn’n’ ABC ?ﬂ%tﬁai—
TAIANT7— AAFEREE

F.J. Dyson and N.-H. Xuong,
PRL13, 815 (1964).
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A. Abashian, N.E. Booth, K.M. Crowe, PRL 5 (1960) 258;
N.E. Booth, A. Abashian, K.M. Crowe, PRL 7 (1961) 35.
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e e
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9 s N
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b T
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P. Adlarson et al., PRL106, 242302 (2011).
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WASA T#HI 2 h7- d*(2380)
pn—roned RS
m=2.37 GeV, I'=0.07 GeV, I=0, J'=3"

M. Bashkanov et al. (CELCIUS/WASA), PRL102, 052301 (2009).
P. Adlarson et al. (WASA-at-COSY), PRL106, 242302 (2011).
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F.J. Dyson, N.-H. Xuong, d*(2380)
Phys. Rev. Lett. 13, 815 (1964). |

Dis Doir Dio |Diz D21 | Doz | D3o

BB NN NN |AN AN AA AA
M A A A+6B | A+6B | A+10B A+10B

1878 | 1878 | 2160 | 2160 | 2348 | 2348

M=A+{I(I+1)+S(S+1)—2}B

A=1878 MeV
B=47 MeV
D.. DEET 7td—pp RIE

DERD K ‘D2 DHEHIES XS
'So IREE : pp, pn,nn
381 :UEE_.E. n
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pn—>nand H. Clement et al., Phys. Scr. T 166, 014016 (2015).
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=

DiLepton Spectroscopy (DLS) /\NXJL

s[§Pb-Au 158 AGeV o, /0, -35% | ©- Agakichiev et al.
i | (CERES collaboration),

p, > 200 MeV/c °

o -1ma | Phys. Lett. B 422, 405 (1998).
T 1) NIE=XI DR B R
+ 1 2) d*(2380) 4R

(d°N,_/dndm_) / (dN_, /dn) (100 MeV/c?y

4 A

| d*(2380) N

0 0a 08 12 1o 2 M. Bashkanov and H. Clement,
M (GeV/E)  Eur. Phys. J. A 50, 107 (2014).
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d*(2380)D s Fr > RIVIEERK
~d—7mtn~d and yd—>rw°n°d

s Gash at W = 2.46 GeV/c?: known gap in CLAS photon energy coverage
= No obvious AA visible in CALS/g13 (maybe PWA, or not formed in yd)

s Recall WASA@COSY claims AAat W =237 GeV/c2inpn > dnn

No hint of a "AA” bump!

>0.40 GeV (Eo=1.99 GeV)
>0.53 GeV (Eo=2.65 GeV)

. Entries 3176523 R.A. Schumacher, talk in MIN2016,
E 5000/ ‘“*""’“wuh - Kyntn, Japan, July 31~August 2,
L E - a{pn
4000 v 08 016
E 3':"':"':' i J‘!__ 0.4 ‘: |
5 | i CLAS detector gap O 40 |
2000 ,}H I VY 7
| i 0.2} 2
0L SN normallzed ylelcl H,Rﬁ & :
05 il Y Y Y T T Y 0——%2 24 28 28 _ 3
r*a’D Invariant Mass (GeV/c?) /s [GeV]
MINZ016 Kyoto R. A. Schumacher, cameg P. Adlarson et al,, Phys. Rev, C 88, 055208

RUEARFEFIEFHR L 2—TCH ﬁ—(*ﬂ@b—(

vd—7°m°dR 5% AIZE T. Ishikawa et al., PLB772, 398 (2017);

T. Ishikawa, 23 July 2018
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T. Ishikawa et al., PLB772, 398 (2017).

0.1

Breit-Wigner + IEiRsTH
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S oot + t '} Euro.Phys. J. A 25,115 (2005)
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I
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n
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T. Kamae, T. Fujita, PRL38, 471 (1977);
H. Ikeda et al., PRL42, 1321 (1979);

R. Gilman and F. Gros, AIP Conf. Prof. 603, 55 (2001);
K. Wijesooriya et al., PRL86, 2975 (2001).
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d*(2380)
|

Dis |Do1r | Do | D12 || D21 | Doz | D3o

BB (NN | NN ||AN |AN |AA AA
M A A A+6B ||[A+6B | A+10B A+10B

1878 | 1878 || 2160 ||2160 | 2348 | 2348
: M=A+{I(I+1)+S(S+1)—2}B
A=1878 MeV
B=47 MeV
'So IREE : pp, pn,nn
381 &E’:E : d
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FAN)F L REBEIEOERHR
bag model

Dos: 2.36 GeV

strongly (weakly) coupling to ’S;-A A (°D;-NN) state
D,.. 2.36 GeV

coupling to 'D.-INN (°S.-IN A) state
P.J. Mulders, A.T. Aerts, J.J. de Swart, Phys. Rev. D 21, 2653 (1980).

P.J. Mulders and A.W. Thomas, J. Phys. G 9, 1159 (1983).
INAF 7 IR DMIE

three-body hadronic model rNA (#NN)
D{}3: 2.38 GeV
D, 2.15 GeV
A. Gal and H. Garcilazo, Nucl. Phys. A 928, 73 (2014).
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wd—pp: R. Arndt et al., PRC48, 1926 (1 993).
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FIG. 7.

Argand plot of the dominant wd partial-wave am-
plitudes * P2, * D3, and * Fy which correspond to the ' D,, *F,
and "G4 pp states, respectively. (Compare Fig. 7 of Ref. |3]).
The X points denote 50 MeV steps. All amplitudes have been
multiplied by a factor of 107,

md—>nd
R. Arndt et al.,
PRCS50, 1796 (1994).

T. Ishikawa, 23 July 2018
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FIG. 7.

Argand plot of dominant partial-wave amplitudes.
The X points denote 50 MeV steps. All amplitudes have been
multiplied by a factor of 10*.

TABLE II. Notation conversion table.
ﬁs,,,.n Lﬁp Sx4+Sg+4 IL_'; o Notation JPH“!‘
lsn EFD - l:énp ﬂ'-l'
351 3PIS
3P1 1
3D, *PD
3P, D, P
I_D} 2'1'
JF: IDQF

-
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quasi-free (QF) 7w production on a nucleon
followed by deuteron coalescence (QFC)
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T. Ishikawa et al., Nucl Inst. Meth A 622, 1 (2010);
T. Ishikawa et al., Nucl. Inst. Meth. A 811, 124 (2015);

Y. Matsumura et al Nucl. Inst. Meth. A 902, 103 (2018).
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1.2 GeV STretcher Booster Ring ~= 8‘/11}11_122(1?311803)2“ 611 %ngz)

T. Ishikawa et al., Nucl. Instr. Meth. A 622, 1 (2010);
T. Ishikawa et al., Nucl. Instr. Meth. A 811, 124 (201 6);

Y. Matsumura et al., Nucl. Instr. Meth. A 902, 103 (2018).
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