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e Baryon spectroscopy continues to motivate extensive experimental program,
with most studies focused on missing resonance problem.

e Given underpopulation of conventional 3-q states,
it is difficult to identify unconventional states.

¢ If, however, N’ state was to be found with mass between N & A,
it would undoubtedly have exotic structure.

° i‘i"iii'iﬂ has 109 Baryon

Resonances
e Such baryon state (called here N’, for brevity and according to tradition, (64 of them are 4* & 3%).
though its isospin could be 1/2) was suggested to complete unitary
multiplet of hyperon resonance states X(1480) & E(1620), considered * In case of SU(6) x O(3),
now to have 1* status according to[S%{gB[€}. 434 states would be

present if all revealed
multiplets were fleshed
out (three 70 and four 56).

e |f we believe in SU(3), then every resonance has to have “family” (Unitarity Partners)
s

at nter
Studies
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Partners (?)

Q = +1 Ya. Azimoy, R. Arndt, IS, R. Workman, Phys Rev C 68, 045204 (2003)
0r Q=0 < ®  N(~1100 ?) 1

n—1FQ=-1 « ® e 1(1480), A(1330 ?)

—2 r o ® =(1630)

e Gell-Mann-Okubo mass formula.

-3 ! ! : ! I I
-3 -2-1 0 1 2 3 4

e Mixing is able to shift some masses.

1-3
State  Mass Width  Decay Modes Hadron
(MeV)  (MeV) Production
Xsections

N*  ~11007 <0.05 Ny 7 < 107 of "normal’
A 1330 7 Ay ~ 101b On base of positive
5 1480  30-80 7 Am, &, NK ~ 1ub observations.
= 1630 20-50 7 = ~ 1pb

e PhotoProd Xsection has additional ~(a/m) factor.
e ElectroProd has ~(ov/m)2.

6/17/2019
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of Unitary Multiplet

1 | I I I I I I
Octet
Q = +1
0O Q=0 < e N{(~1100 ?) 1
\ \
\ \
\ \
n—1rqQq=-1 ¢« « e $(1480), A(1330 ?) A
\
\\ .
\ \
-2 r ° ® =(1630) :

-3 -2 -1 0 1 2 3 4 5
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sedgslel for =(1620)1/2(7°)

=(1620) MASS
VALUE [MeV) EVTS DOCUMENT 1D TECN  COMMENT
% 1620 OUR ESTIMATE
1624+ 3 31 BRIEFEL 77 HBC K™ p2.87 GeV/c
1633+12 34 DEBELLEFON 758 HBC K~ p— = Kr
1606+ 6 29 ROSS 72 HBC K~ p3.1-3.7 Gev/c
=(1620) WIDTH
VALUE [MeV) EVTS DOCUMENT 1D TECK  COMMENT
225 31 1BRIEFEL 77 HBC K~ p2.87 GeV/c
40 %15 34 DEBELLEFON 758 HBC K p— =" Kr
2+ 7 29 ROSS 72 HBC K p—
==t g*0(a02)
=]
g
e
N
LN
Lo e e 8 im =391 MeV
1+ 3+ r+ 7+ 1 - 5~ 7=
R. G. Edwards et al, Phys Rev D 87, 054506 (2013) ~ 2 * I° T Oy oy
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5(1620) via K p— E- 7K from LEELiiv T

NATIONAL LABORATORY

=(1620)via = Cu— 57" X from @89

=(1530)
{ n A Hydrogen | x10° ®10°
40 nmd e e B O 0 1 T L B e
Kb—=Z"n* K° (800) ) Ka= B ore® MIEY) C — ]
( ? K*n~ o0 PB Events C 5(1530) ]
176 EVENTS i 35— ]
=(1530) : o ]
30 30— ]
- W .
;U “o . N%g 25 |~ __ )
3 s 7 = JE(1620)?
o @ = [ 1t
< = oo 1 g20p 1
g g r 600
g H Eo.l =(1620) 31 events s b ;
: < | s Jaoo
=) vy 40 i C 1
l “‘(1606) L J 10 1 200
29 events 2 30 -
101 _ 0
- l 5
M uw o -
‘ ! - ] 200
1 \ 04 0 L ] ] ]
et | 14 15 16 17 18 165 17 175
JA I’l - | e e M=) (GeVic®)
14 15 16 17 18 19 20 2
M(z"r') Gevic? =" MASS (GeV/c™)
M =1605.5+£5.6 MeV M =1624+3 MeV .
=  208+7.4 MeV = 22.5 MeV M.I. Adamovich et al, Eur Phys J C5, 621 (1998)
I R.T. Ross et al, Phys Lett 38B, 177 (1972) E. Briefel et al, Phys Rev D 16, 2706 (1977)
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. _ I
=11620) via yp— KK °E & K K= from clasy

=-(1530)
35:_ / M:1.5392 + 0.0014
C :0.015 + 0.005
30— N: 712 26 5000
- ¥2/Ndf: 30.0/31.0 / NE(‘]SE{]]— ~ 11,000
© ¥F =(1620) 5000} ]
= - T =
= N= -~ 2,500
- 4000 =(1530)— ~ -
s 2% | M=1620 MeVv K E(1530) ’
= C '~ 30MeV 3000
3 15
E L
3 F 2000
O 10—
= 1000
5 '
- L T Jr 9.2 1.4 1.6 1.8 2.0 2.2
|:| | |-J|-| p o b ol |H|H|‘|Th"l"'l‘ﬂri_‘;.l—-:. ST e e |T|_| | . ' : R T 1 . 1
0™"45 155 16 165 1.7 175 18 185 19 105 HALE X"} CeV)
M(Z°1) (GeV/c?)
L. Guo et al, Phys Rev C 76, 025208 (2007) (o2) J.T. Goetz et al, Phys Rev C 98, 062201 (2018)
2 N
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=(1620) via =

=(1530)°
tl:d:J'\-Eﬂﬂ____lllllllllllllllllllIIIIIIIIII_-
— C{a — i
s @ f|=@620)° :
o 500 —
(! L
= L
E -
= 400
E L
> C
W 001
Eﬂ&i—
100F
a - L-r."'-. T Rl ST FOVRTT T I. i 1]
1.5 1.55 1.6 1.65 1.7 1.75
S 3
o % 8 i
; ‘ﬁw{#" #FH W%ﬁ #ﬂﬁ'}ﬁ}
li |
:£ { he i‘
- 6 165 17 175
M., [GeV/cT]
GV‘V:%) Invariant mass spectrum in sideband region.
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M. Sumihama et al, Phys Rev Lett 122, 072501 (2019)
]

&

-
\

e~

M = 1610.4+6.0 (stat)*{3(syst) MeV
I'= 59.9%48 (stat]+2 %(syst) MeV

CERNCOUR]ER




Possible of =(1620)

. . Antidecuplet
o If 10 is predicted to be 1/2* (P-wave) .
Where is ground (S-wave) state (1/2-)? '] . N wnen |
w0 -1 Q‘ '{‘ (1880 7) | Oct‘et
-1F LY - Q=
a \\ \\ \\ (ssuud) %,,,(2050 ?) 0Ff Q=0 x\ 1\ N{(~1100 ?)
-2 Essddﬁ) . . . ) - \\ \
_3_3 —‘P _-1 [-) 1I P‘ S; 4 - n—1rQ=-1 1\ @\ ® £(1480), A(1830 ?)
e If this state is analogue to 10 L 2l VN s ]
then its intrinsic structure must be different, N
& its flavor structure must be different as well, 3-2-10 12 3 45

could be 8. 3

2 T T T T T T
. 7Decup1e1; | a
Q=-1 0+ 42 .
OF . o '] e A(1232) E
e There are no predictions of 1/2-inChSA ~ “ [ "\~ ™ ]
. . . . -2 F L} . 2(1530)
(no predictions for negative parity at all) _.| 0 —
Octet
—4 1 I I I | I L Q=0 Q@ = +1
-3-2-10 1 2 3 4 5 0r mt e N0
13 Q=-1 \\ \\
w w—1 bl ) ® e n*  2(1180), A(1116H
\ bo(zA)
. Je— \ \
200 | e — -2 F == e b oz0 =(1320)
: — “ s 2.1 0 Ii 2 3 4 5
: I T =(1620) ’
o | | +— S. Capstick & N. Isgur, Phys Rev D 34, 2809 (1986)
aan [ - \@ A
GWaE2 .l . V) B &
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of Unitary Multiplet

1 | ] I I T I I
Octet

Q = +1

0 r Q=0 < ®  N(~1100 ?) .

\'\. \‘\
n—1FrQ=-1 ¢ PR £(1480), A(1330 ?) - e 2(1480), if exists, looks
Vo to be good partner of
\ =
-2 r \- b =(1630) - “(1620)'

Data Analysis Center
Institute for Nuclear Studies
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¥

WPDG’ f072(1480)1(p?) )

X(1480) MASS [PRODUCTION EXPERIMENTS)

VALUE [Mav) EVTS DOCUMENT 1D TECN  COMMENT
71480 OUR ESTIMATE

1480415 365 £ 60 ZYCHOR 06 SPEC pp— pKT(ntxT)

1480 120 ENGELEN 80 HBC K p— (pK%)x—

148510 CLINE 73 MPWA K—d — (Ax " )p

1470+10 PAN 70 HBL #Tp— [ArT)KT

1465+15 PAN 70 HBC =tp— (EmKT

2.0 L
Z(1480) WIDTH (PRODUCTION EXPERIMENTS) %

VALUE [Me\) EVTS DULUMENT 1D TECN  COMMENT Lal [| @
60£15 365 + 60 ZYCHOR 06 SPEC pp— pKt(rfXT) '='5='|:|
80£20 120 ENGELEN 80 HBC K p— (pRn— o O
40£20 CLINE 73 MPWA K—d — (Ax")p =
31£15 PAN 70 HBC atp— (AnrT)KT
30+20 PAN 70 HBC =tp— (Ex)kt

Lop _ :
R. G. Edwards et al, Phys Rev D 87, 054506 (2013) - & & -

ata
Institute
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2(1480) via wp— "K'\, 7K 2" from D

Yu-Li Pan et al, Phys Rev D 2, 449 (1970)

BB3 EVENTS
IOEG EFEHTE L] Ll L L L] | L] ] L] | L1 L] ]
120 i-. 2(1385) 2(1480 J
X( ! ;
05 W X b .
| - ! A{: ! :' .
a0k I;"‘ D T ,'f l : - I T .|- T f l——l#’
S vy
Nﬁ 785k ' —oab 4 i y I"Ir -
o] v '.1 | ;"
o i .{: t \ )
[=]
S &op -o.8fF -
E Da i L [ L 1 L L 1 L L TI L L
z LT 1.8 L9 2.0 2.1 .2 2.3
o 48 HE{A‘TI‘] Gev?
M = 147515 MeV [ = 30+15 MeV
30
e Similar behavior for
true resonance 2(1385)
e & suspected X(1480).

e Estimate statistical significance at
30, or even 4o, for 2(1480) both
peak in mass distribution
& polarization effect were reported.

' & "
ME(A ) Gev?
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2(1480) via e*p—e K%pX from
2(1480) via pC"*— Az X from

30~ K2 p(p)
L Q%20 GeV?

!

250

Combinations / 0.005 GeV
g

_IIT1TTTITTIITITWII7]T—IIIll

it

Illlll

!

L e ZEUS 96-00 2
B ) —— Fit ]
- Al Y e Gaussian 1
™ wassnane Back round A
200— +j ] ARIADNE MC =
B ": 200 ]
- 180[ .
150 of - ok .
& 4\ y?/ndf=35/44 140 =
& peaks: 1521.5 £ 1.5 MeV |10 7]
100§ |width= 6.1 1.6 MeV |1go[ -
i events=221+ 48 8ol ] _
i FEY sof- . 2
C i ok - = 35
507 ...... al 5] E
o 9. ! 1 ! 1 1 af ] 30
Lk i ; : 145 15 155 16 165 1.7 _| &
o /I I, ¥ AL i AT ATET A TR A I A A i z 25
1.45 15 1.55 16 1.65 17 =)
M (GeV) 3 %
w
M=1470 MeV & 15
o
~y
['~ 30 MeV | s chekanov et al, Phys Lett B 591, 7 (2004) = 10
£ 5
[=:]
GW = ¢
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40 p

300

N4, MeV /o2
o
=

- T(1370) (c)

------
- -

D | | | | | | | |
1.3 14 15 16 17 18 19 20

My oy GeV/c®
P. Zh. Aslanyan, Phys At Nucl 40, 525 (2009)

H
1

;
S

s— width=6.1MeV
--u-- stat. only

l

(a)

F =T

n
,J.

H. Abramowicz et al, DESY-16-065, 2016 15 155 16 185 17

M(pK®) (GeV)




&

via K- p—7°7°A from €3

5 5 5[659 MV £ 6090 12
- B 4 dlh
% & 4000 0) e “In our data, we do not see trace
= 1e ht of either X(1480) or other light
& 15 ) 5 >* states.”
£ 1.4 195 25 1.4 5
% 750Mev/c 215000 ' 1€
~ 03 LR o @ fK- 00A i
'E‘z ] 2, E*IDOUD 3 e Case of K p—n°n°A is worse
S 0.2} iSRS o D because of two identical pions
<ol HERENESE: | T 5000 1<, @ low K-momenta.
° S ¢ T
o ' = 0 ' =
s 1.4 195 25 14 195 25

m*(n°A) [Gev?/cl m*(r°A) [Gev? /¢

Data Analysis Center
Institute for Nuclear Studies
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. Zichor et al, Phys Rev Lett 96, 012002 (2006)

14 120}

of TX a) oo, I i 3

1o anl é
- l — e Production cross section is of
T = order of few hundred nb.

ENTRIES / 10 MeV/c?®
ENTRIES / 10 MeV/c?

1300 1350 1400 1450 1500 -'i55ﬂ 1600 1300 1350 -1400 1450 1500 1550 1600

2E EXPERIMENT - SIMULATION W_ EXPERIMENT - SIMULATION

3 without ¥ c) a0l without Y + c)

ot | H | 5(1480} o g 115(1480) | p1=1480 £15MeV T = 60215 Mev
2t o 365 == 60 events

E oty T 3t gk

:1350 1350 1400 1450 1500 1550 4600 ﬁn:ﬂ;n 1350 1800 1450 1500 1550  4BO0O

MM(pK "), MeVic® MM(pK"), MeVic®

e Since isospin has not been determined here,
it could either be observation of 2(1480),
GW=== or, alternatively, A(1480)— not listed in g5duP€) .

T gl
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of Unitary Multiplet

1 | I I ] I ] I
Octet
Q = +1
0O Q=0 < e N{(~1100 ?) 1
\ \
\ \
\ \
m—1rQ=-1 ¢ ] e $(148C), A(1330 ?)
\ \
\ \
\ \
-2 I ° ® =(1630) 8
-3 -2 -1 0 1 2 3 4 5
I
1.0r
0.8k =
|;|5|5|;|;|3mﬂ=391MeV
GW =55 R. G. Edwards et al, Phys Rev D 87, 054506 (2013) 1~ ¥ & S S T
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via 7 p— Ay X’ from

G. Bozoki et al. Phvs Lett 28B. 360 (1968)
N.P. Bogachev et al, JETP Lett 10, 105 (1969)

¥ l >0 e There is single witness.

A(1330) M =1327.51£3.5 MeV
l ['= 20.0%£4.4 MeV

428 comb.
351 events

A(1600), X(1620)

M SR N I i n-l i

ms o S5 SIS M5 M5 25 2355
¥(1750), (1775), A(1800) My y,MeV
A(1820), (1880)

Data Analysis Center
Institute for Nuclear Studies
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GW s

Data
Institute

6/17/2019

Counts

Counts

A(1330)via yp— K AX° from cloS®

£%1385)

75
50

TITTrrToaToT

1.8
M, (GeV)
(A) K* A" events
201
15E A(1520)
105
5F
oE [
13 14 1.5 1.6 17 1.8
o M, (GeV)
(B) K*A(yr') events
A(1330) 7
6
4
2 ﬁ
0 1 rrl—‘ l |_I| L ﬂ I—| 1 1 1 l L 1
1.3 1.4 1.5 1.6 1.7 1.8
M, (GeV)

(C) K*A(y) events

HSWG, Newport News, VA, June 2019

S. Taylor, Ph.D. Thesis, Rice U, May 2000

e No statistics !!
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of Unitary Multiplet

1 | I I ] I ] I
Octet
Q = +1
OF Q=0 % ® N{(~1100?) 1
\ \
\ \
\ \
n—1FQ=-1 ® e 7(148C) A(1330 ?)
\ \
\ \
\ \
-2 0 ®  =(1830) .
_3 | 1 1 1 | 1 1
-3-2-10 1 2 3 4 5
Iy ;
. . m_ =391 MeV
GW i R. G. Edwards et al, Phys Rev D 87, 054506 (2013) = ¥ & T° P
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N below Pion via pp—nX* from G2 TRIUMF

S. Ram et al, Phys Rev D 49, 3120 (1994)

. 8
e Direct experimental searches for N’ have begun rather recently. \{ﬁ_“

@)
o
]

»~

(o]

o
r
1
T
1

O
o
o
T
!
I
|

channels)

(
N
]
o
T

100 - i

EHOD

0 200 400 600 800

TFES2 (channels)
5000 [ . ,

500 1000 1500

loss vs time-of-flight in the
low momentum bite™ The X © should be lo-
2500 i~ 7 cated in the inner rectangle. Projections on
both axes are also shown.,

e No baryon was detected with
1=3/2 & my< my, < my+m_,
& production cross section > 10~/
of backward elastic np cross section
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pp— 7 pXY, My > 960 MeV from
pd— ppX from

e Two of these could decay only radiatively,

while for 3rd (slightly above 7N thr)
radiative decay channel could also be

1044 important.

1004 1094 oA, n**:!=ﬂ.?5"| e This study renewed interest,
- 1 + o ey both theoretical &

> fe s , =375 experimental, in subject.

} :_-v. o _,..-".. S + ,

% . Bt T I & o ¢ =67 e If correct, such baryons would

3“, _h"‘w w_,." & have 1=1/2, masses of 1004,

2| ad 1044, & 1094 MeV, &

D [ o widths less than 4-15 MeV.

E e T g B#= 07

f‘ :bn-w,g mo* ¢ Existence of these i

'% I nmwéj“” ¢ §= 20 states was opposed in

b o & A.l. L'vov & R.L. Workman, \ -

@ =7 %J’ Phys Rev Lett 81, 1346 (1998) s0 B0 %0 0 000 1020

g L s S 4 = 5° s 1805 MeV| on basis of their M ML)
_:d:m m":ﬂ o 1520 MeV r\on-observatlon | L. Fil'’kov et al, Eur Phys J A 12,/36\9 (?OOl)
C | Rl in Compton scattering y ﬂ
0 T T T T on protons or neutrons & S\

1000 1100 1200 1300 1400 loosely bound in deuterons.

Missing Mass (MeV)

B. Tatischeff et al, Eur Phys J A 17, 245 (2003)
GW <=5

Igor Strakovsky 21
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ElectroProd @ S8ttt Hall A for ep— e 7" X
ElectroProd @ggEM for ep— e’ X0 [ed—e'pX?]

(a)
- 800 ‘—» x50 1.004 1.044
& _ _ -~ 10
2 o b 52
5 S
0 400 | |72 Mev .
: H‘!}Mw . £ ;05
= 200 i'“#’m 'I'r! *% LD- E
g i| Kin—A 0" 3|qnalj\\__ + 1 Z o
0 i a A a i s i v
3 (b) o b
o T 5
—-— - U L
D?: . | ('
: ':;!r;|...|1} o 0
e ¢ 3 Q
X { 1 ] > =3
S ! . } T { X
o -2 ap_{e.e‘n'}ﬂ' b -6 . . . . ! e
-3 Ope.en)n 950 980 1010 1040
094 006 008 1 102 108 106 . 2
Missing Mass (GeV) Mlssmg Mass M){ (MEV/C )
X. Jiang et al, Phys Rev C 67, 028201 (2003) M. Kohl et al, Phys Rev C 67, 065204 (2003)
e No signals were found up to ¢
missing mass of about 1100 MeV
GW =2 @ level of 1074 D

Institute for Nuclear Studies
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Tp—n'y—nyy @ rest from 2 TRIUMF

E 120 »
g 3
© 100} o
' ® BR(m"p—nyy) = [3.05+0.27(stat)+0.31(syst)] x10-3
sof
- e This means that up to stat & syst uncertainties
ol (each about 10%)
- there were no contributions of n’ cascade.
40; T —-——=- SANNY Y T T T T T TNWWW v 77*\\\\
: - +WVWV\; L S~ R

COSEy) S. Tripathi et al, Phys Rev Lett 89, 252501 (2002)
.50+ ‘ ' ]
Y
P10
1.25 i ]l o~
i dos % . .
100 ¥ — P e Thus no evidence (90% C.L.) for n’-mediated capture
Zopsf L —F" i TR \{é was found for 970 < M, < 1050 MeV,
— \ » X ! 1 3 .
g N A N oad measured spectrum being completely
5 v A consistent with direct two photon capture only.
0.25+ AR b4 - - 0.2
0.00 e ‘ 1 T i L A 4 ! T = 0.0

980 1000 1020
n’ mass [ MeV)

P.A. Zotnierczuk et al, Phys Lett B 597, 131 (2004)

Igor Strakovsky 23
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Narrow Resonances in [Modified] P A

R. Arndt, Ya. Azimov, M. Polyakoy, IS, R. Workman, Phys Rev C 69, 035208 (2004)

e Conventional PWA (by construction) tends to miss narrow Res with I" < 20 MeV.

e We assume existence of narrower Resonance, add it to amplitude,
then re-fit over whole database (~30k data for N elastic).

/« Refitting I

o If worse description:
= Resonance with corresponding M & T is not supported.
o If better description:
= Resonance may exist.
= Effect can be due to various corrections (eg, thresholds).
= Both possibilities can contribute.
\ e Some additional checks are necessary. /

e True Resonance should provide effect only in single particular PW.

e While non-Resonance source may show similar effects in various PWs.
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GW% for (Quasi) Bound States of TN

Instltute for Nuclear Studles
HE GEORGE WASHINGTON UNIVERSITY

250 T w T

200

150

34
< 100
<]

50

0 L . .
1206 1215 1225 1235 124 e This case is close to N thr.

M (MeV)
1900 T — T T 1600 pr>do——F—————F————————
p33 o I'=150 keV (S I'=100 keV
1500 11 b
1100 - .“. 1000 + 1
B % , —>
4 ;
700 <] /
=100 keV \: 400 L T=50 keV / |
300 | 9 o
A e e ______
%05 1215 1225 1235 1245 —ROQ o '
M (MeV) 1120 1130 1140 1150 1160
€ M (MeV)
1200 ——————1 11— : @
=150 keV ]
800 | ]
o SAID:
) @
00 | \ ] S-, P-, & D-waves
- “\\ e/ i T,.=0-500 MeV & gives 2 = 5805
o & T'=100 keV] '
0 A e M=1100-1295 MeV & I"' =50 - 300 keV
1205 1215 1225 1235 1245
M (MeV)
GW%
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GW% =~ for( ) Bound States of TN

HE GEORGE WASHINGTON UNIVERSIT!

S, M =1145 MeV, I' = 50 keV [T, = 79.5 MeV]

0 60 120 180

GW%

6/ 17/ 2019

ca

™
n
S
2
G
1
~
&
g=
0 1 1
0 60 120 180
O(deg)
AT =3.1 MeV @
3 T T T T L
. T p->7'n +8,(1145) =7
» 1
wn
22
2
G
2
5 o SR TRIUMF
© T =76.4 MeV
0 ..... | S S S S— | S S S
0 60 120 180

HSWG, Newport News, VA, June 2019

e We find no evidence for elastic TN
resonances in region between
7N thr & 1300 MeV having width
I' > 50 keV.

e Present N data cannot exclude
even purely elastic (or inelastic)
narrow resonances with I' < 50 keV.

e Insertion of trial narrow resonances
may be good “technical trick” to

check quality of PWA fit to set of
experimental data.

e Who can solve this puzzle ?

N A\

A A
> WPJSPARC papES
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Boundaries for N below/above 7w\ Threshold

Ya. Azimoy, R. Arndt, IS, R. Workman, Phys Rev C 68, 045204 (2003)

Purely

ngN' < 1072 Ty < 50 keV GW
gann =
s ,
o(pp = nX"T) < 1077 [Fi < 41074 CTRIUMF
o(pn — np) L'a
J(pp — W—i_pXo) ~ 10“3 _ 10“‘4 ‘? Je..@()mnl'?ﬁpl ator Fasility
o(pp — mtpn)
L EM
W(n—p = n'y) 5
T g <~ 1078 2 TRIUMF
TNy < 5eV BriTy < 10eVv M=
Y(ep — e'nt X" Br, T _

( P ) < 10—¢ [Lp— < 310 3] Jefggon Lab
Y{ep — e'ntn) Bry Ta b
Y(ed — e'pX0) < 10-1
Y (ed — e'pn)
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6/17/2019 HSWG, Newport News, VA, June 2019 Igor Strakovsky 27 HLE




Spectroscopy of Baryons

e Light unusual resonances have no place in 3q sector.
e 5q sector could accept them.
e Detailed study is required

because question of exotics is still active.

e '..either these states will be found by experimentalists or our
confined, quark-gluon theory of hadrons is as yet lacking in
some fundamental, dynamical ingredient which will forbid
the existence of these states or elevate them to much higher

m ass es " Volume 60B, number 2 PHYSICS LETTERS
UNCONVENTIONAL STATES OF CONFINED QUARKS AND GLUONS®
R.L.JAFFE® and K. JOMNSON
L SO S L
e Production of multiquark hadrons may be
new kind of hard processes; ﬁ
it is related with higher Fock components.

GW <2 * This our hypothesis may suggest new experiments.

6/17/2019 HSWG, Newport News, VA, June 2019 T lgorStrakovsky 28



Unitary SU(3)g
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3 e Mixing is able to shift some masses. Iy
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