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Hybrid Mesons Production
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Hybrid Mesons Production

Dudek PRD84 (2011)
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Fta-Pi @COMPASS

COMPASS PLB740 (2015
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Partial Waves Expansion
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Partial Waves Expansion
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d2(1320)_ Pole Position In }/]]z'_ JPAC & COMPASS PLB779 (2018)
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d2(1320)_ Pole Position In }/]]z'_ JPAC & COMPASS PLB779 (2018)
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d2(1320)_ Pole Position In nm JPAC & COMPASS PLB779 (2018)
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71'1 ( 1 4—00) VS 71'1 ( 1 600) | More refs. on https://pdg.lbl.gov/
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7[1(1400) VS 71'1(1600)
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]Z'l ( 1 4—00) VS 71'1 ( 1 600) % More refs. on https://pdg.lbl.gov/
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Low Energy Fitof L = 1,2
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Low Energy Fitof L = 1,2
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Origin of the Exotic Meson COMPASS PLB740 (2015)
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Origin of the Exotic Meson % COMPASS PLB740 (2015)
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Origin of the Exotic Meson % COMPASS PLB740 (2015)
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Origin of the Exotic Meson % COMPASS PLB740 (2015)
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Origin of the Exotic Meson % COMPASS PLB740 (2015)
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Partial WWaves Expansion COMPASS PLETA0 (2019
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Eta-Pi results Bibrzycki et al (JPAC) EPJC81 (2021) 915

mnn=lz.64 Gevl (azafz +P) + (fzafz)

i ] 6 diagrams total
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Eta-Pi results Bibrzycki et al (JPAC) EPJC81 (2021) 915
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Eta-Pi results Bibrzycki et al (JPAC) EPJC81 (2021) 915
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Eta-Pi results Bibrzycki et al (JPAC) EPJC81 (2021) 915
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Eta-Pi results Bibrzycki et al (JPAC) EPJC81 (2021) 915
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Eta’-PlI results Bibrzycki et al (JPAC) EPJC81 (2021) 915

- My =2.64 GeV- _m,,,,,=2.é4 GeV — (Clzafz + ”ZD) T (fzafz)

) 6 diagrams total
| | —@htP + s+ T T
_ U
: J o /1P 2
wac ! — (dz,]ﬂz + |]:D) + (][29][2) T (l]:Da |]:D) pf / pf /IP) D

- myn=2.8GeV - Myn =28 GeV
Data (reconstructed)

Forward intensity requires both (a,, f,) and (a,, P)
- Backward intensity requires ( f5,/,) and (P, P)

|

N /‘/
-1 -0.75 -0.5 0.5 0.75 1.0
cosé cosB

Vincent Mathieu IWHSS-2022 15



Eta’-Pi results
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Bibrzycki et al (JPAC) EPJC81 (2021) 915
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Eta’-Pi results
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Forward-Backward Asym metry f Bibrzycki et al (JPAC) EPJC81 (2021) 915
nr n'nm
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FOrWa rd_Backwa rd Asym metry ? Fernandez-Ramirez et al arXiv:2104.10646

N n'm

1.0 | | - | | 1.0 | | T | |
E — MCR MIN+f/P fit [) MCR.-];_;-:ﬂE E —— MCR MIN+P/P fit [ MCR.]:;:ﬁE
0.5 = 4 05F- ~
Forward — Backward g . B AN i
— < .i%EI'I—T 17 .TTI | T
Forward + Backward | l__iiﬁilﬁ--ﬁl_ OS%“ - I H [
| Aoty R R L%“{—L
~1L0 5735 2.6 27 28 29 3.0 0 22 25 26 27 28 2.9 3.0
Mpn (GeV) My (GeV)
77(/) T - T T = T
Asymmetry originating mainly £, D
from (. f5/P) # (fo ol P) T n") n")
and from (P, P) inn'x f2/P
P p p P P

Vincent Mathieu IWHSS-2022 17



Future Works
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Future Works |
Does the (experimental) zz;(1600) matches its “QCD properties”?

HadSpec PRD103 (2021)

600

Biggest branching ratio: b, 400

200

Ongoing analyses by
COMPASS and GlueX

pr

30
n'n
f1 (1420)71’
K*K

20
10
nm

1500 1550 1600 1650 mp | MeV
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Eta-Pi @GlueX

dominant diagram

Ongoing study with GlueX Exotic mesons originate from asymmetry ~ n
in the double Regge region
. . . 2 E T >
Fit data directly with 308 : Fast|eta region Tr
double Regge amplitudes 0.6E
(with Barsotti and Shepherd) &
02F P P
oF
-0.2F Preliminary
—0.4;—
0.6F- . . Y @
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B e e R T el -ﬁ-é;."f. 2"-| P TR ” W
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nr® Invariant Mass (GeV/c?) 77
~ 7 (not correct for
o ¢ n detector acceptance)
4y p p
p p
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Conclusions & Future directions

Pole positions from coupled channels: Asymmetry originating mainly
Poles Mass (MeV) Width (MeV) from (a29f2/ ”:D) 75 (fzafz/ H:D)
a,(1320) 1306.0 + 0.8 4 1.3 11444+ 1.6 +0.0 and from (P, P) inp'w
d,(1700) 1722 + 15 + 67 247 + 17 + 63
T 1564 4 24 4 86 492 =54 £ 102 1.0 | c | / m | I
E — MCR MIN+P/P fit [) MCR.lﬂﬁ{_:
Codes available if more data available ol :
€ o0 T ) -
< | I -
Ongoing: charged reaction @GlueX _O'SJ*T e - S
ey Lt Tty IT%} i{‘"}‘;
2071 1] “10—5735 26 27 2.8 2.9 3.0
/y 71_— My (GeV)
ATT T Ongoing: similar procedure
D for neutral reaction @GlueX

P
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Eta-Pi @ COMPASS and @GlueX
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Partial Waves of Double Regge Diagrams pibrzycki ot al (JPAC) EPJCST (2021) 915

(/) o.é . ST
> 1] Diagram includes all partial waves . o it
¢ 0.2 : -
. . . °§-o.3
COMPASS describes intensity °-04 b B
- TT with L < 6 waves o8| W .
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/
)
> P
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Partial Waves of Double Regge Diagrams pibrzycki ot al (JPAC) EPJCST (2021) 915

/ 1 ¢
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’77( ) Diagram includes all partial waves -
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Summary

Exotic mesons originate
from asymmetry in double
Regge region

Can be formalised
mathematically (in progress)

Partial waves not relevant
iIn the double Regge region
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a2(1320)@GlueX

Vector exchange

E’ E’soooi—”“”“”“—”—:
o = - Dl :
> ¥ 6000} —
O 3 -
2 S 4000
0 n -
2000
......... .:______-/\_+ N
12 14 16
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a(1320)
Y 0
U
Dy = —
p p V6 | M
U U
—1
Dl_ — ﬁ— l)__1 — ﬁ >
For axial, M1 transition: 4 4 mg,

VM et al (JPAC) PRD102 (2020) 014003

Axial-Vector exchange

Notation D, :

Reflectivity € matches naturality of exchange
(At leading order in energy squared)

D-wave have 2*5 = 10 complex functions of ¢
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82(1 320)@G|uex VM et al (JPAC) PRD102 (2020) 014003

Vector exchange Axial-Vector exchange Notation D¢
> D 000l
% = PO Reflectivity € matches naturality of exchange
T\D ; 60001 (At leading order in energy squared)
;qé %, 4000 -
* 2000f : * 2000 D-wave have 2*5 = 10 complex functions of
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[w Y b,/h U
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P P \/6 Mg, D} = Py ! DJ:ﬁN ! _r
- p” D- pY —t 2\ ma, \/Emgz mg,
1 = — 1 —
For axial, M1 transition: 4 4 mg, D+ — by —t DY =D* =0
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