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1 Jatroductlon

In this talk we will be concerned with central-evclusiye
production  (CEP) of £4(1285) and £, (1920) mesons
in proton- proton coll islews

PEPaY + PUPEY —> plpy + £, (k) + pp)
Ab high energies this should Ae mainly due to dowble

po mMeron Qxchavxge.
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The relevant kinematic quantities are
S = (pat P4 ) com. energy scjuareo(
A A N S TSy N Ut g,
I N A S
“= (ptr9) , 5, = (Cpe+9)” .

We treat our reaction m the fer\sor-pomemn appraach

(Ewe«rz) Maniatis, O.N., Ann, Wt}/s. 392 (2044) 37 ), Thes approach
Mhas agoo& basts /from fnonpertur)@aﬁfve KRCD constolerations
(0.N. , Ann. Phys. 209 (1991) 436 ).



® The pomeron and the clflarge co"njuga{ion C=+1

neggeons are cles C'r,t.geol, as QWQCH\/Q ’r'afnt( 2 S/mmefm'c

tons or oxchomﬁes

® The odderon and e C=-1 neggeons are descrcfedd
as effective veclor !»(changes.

A tensor chanacter of the pomeron 4s alse )Weﬁerreo(
in %ologfra[;?u‘c, RCD; see e q.
Brower, Polchinski, Strassler, Tan, JHEP 42 (200%)005
Domokos, Harvey , Mann, PRD 80 (2009) 426015
Tatrakis, Ramamurts, Shuweyak, PRD 94 (2016) 045005



There are ’@7' MO W ’Ma'n)/ aloplfca.%for)s c‘f OWUlr %engoy—,
pomeron model to Oliqpfracff\/e/ processes:

® {wo /gocly /ﬁaolYOVLCC Teac%CO'nS”,
8 pkofo p'r-ooluucision feac%/lav\s,

* fowx DIS,

® CEP reactions p+ p—> p + X+F

K= fo, 4oy pF, KR, $, ¢b, ur,
From these studies we kmow the form of the effective
P prz)paga%or and of the Ppp vertex. New in our
)oresemf work is the f‘}?/f,, veytex,




2  The '7P'IP:EL4 cou,pzfni

. PP,
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6 (1) Phenomeno goéfca[ adoproacl't: we consic[er'/firsl:a
{Ccttiiows process, Hee zﬂxsion a}e two " veal SPCVLLPOMBFOV!S

//

of mass m (or tensor g?.&»e/@auﬁ) 35\/{“@ an 474 meson

b JPC o ytt



Plm, g,) + Plm,¢,) —> {4 (wmy , ¢)

2417_: polaffsa,ln'on tz,ewsors/ s polqrc'sod’c‘on Vec{'Of.

We work 4in the wvest ;y;l'e,m of the ,‘?4,
AN wd B
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The spin of the two " real Pomerov\sl‘ can e combined +o
a tobal spie § (0€ S < Y), This has to be combived uifh
%he OTJ@i'é'az angwlcu' /momen%um «é ‘}'O g?C = /{++, %e
C}Mani‘um mwmgers oﬁ 4?4 . There are QXQC%/ +wo Fosst@i&#es:

(4:3) = (2,2) and (4,4).



Corres@o»aal&/tﬁ couplings TPF{, are

(2,2) 592, |
me% = é;,,% (7?,)6;\ 5;%: ‘[}76,> (90( (U/l" %Z{A) F(c&)xA)Sa@‘,/w,o(/Q

(%.4) _ il_ﬂlj_ﬂ;% LT oo L .
‘XM)I% 249x3) Moq (ﬂ)m é/"‘ a"z %‘3 }/“9 71996'\)/9&“/(3/37/{%) FHMX'\'?G;/“‘/‘W“/Z
Here we Jave H,= 1 Ge V
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) g?ﬁ?ﬂ ) gl?rPfa" ol[m@ns[owzes,ﬁ‘ Lou&o/,fng_

Pwtcvmeters j P

o . 2 eﬁﬂec%ive Powe ron &u) L(d % ,)E;Qw)
40 |
r' ) [ Iﬂ’lDWYl i‘ehsor /ﬁunch'ons. WQ use. ilaese

co“’fae‘:”"és y SWPPZQ mented K)/ suitable fem ,Fac{'OV“S,
/gm- the /P,, CEP yeaclions.
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® Holog'rapl'\:c QC.D approaclq, using #Le, Sakaiffugfwoi’o YnOa/ez,

There, 'U‘LQ ?Pﬂ)c& COUPUV\g Camn @e oleﬂ'\/eel /ﬁram %l«e /guU&

CMFH‘ gimans {erm JIQG;ALEFEVLS Cbnsis)cenc)/ c‘f su_pef'gravfz}/
and the gq—avajcaf‘iovxo,é anamaz,y-

S _ %y F oo 2 N
L2 = ! U ¢ Ao pr pdg B T X Udeﬁxg(ayp{ﬂ)(aiarﬁ) faga z3’/*)

! cfimension?ess) 2" dimenscen Qe V %

Sakar, \ngffmo%o ; ?rognTheor. T’l/\ys. 13 (2005)8Y32 ; 41Y (2005) 1683,
Leu%?w, Rebhan, PRD 101 (2020) Y015,
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For our /ﬁ[céih"aus JleaC%Con with neal pomerons there Ls

strect Q(TM: valence

ZCS i(Z)Z) N z(‘{,'ﬂ)
«Lﬁ e Cou,r:?.imgs So.%(‘,s«@y

\>

2 2 -
%% = =’ 23 _ e Mo (R 2m2)
24 ’
I = i ﬁat'_

For the CEP neaction the pomerons have masses S?AAOU'QG(

{‘4; (tz. < 0 /{-YIS{TQQOI oﬁ }’nz. '?e,oladng a@ove .Z’MZ ‘—?/t,, ‘I"/'tL

we -Q—Xpec)c sti ¢ approxi mate eciAx,CvaZence to fold. This s
com«fc'rmeo( @)/ exf)lfci/: numerical skwolies_



M
3 Pre Liminary reswubts

e Comparlson with experimental results ]CFOWL WA102 .
PP collisions, Vs' =29.1 GV, They worked at
the omega spechometer at CERN <n  199% — 2000.
They could measure the complete final skate,

eross section

t and ngP distributions
Ovp (m4) , X1 0.2

?4 (1285) 6919 = 38¢L ﬁz'r
Prp
4, (1420) 1584 £ {45 | A
Pir

0< Ppp <
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> - pp —> pp f (1285) :
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ﬂ@sorp%ion e,ﬁﬁec)rs are Ancluded



= ST The relotion between e
3 - I;P — pp f1(1285) 0 : £
a. | Vs=29.1 GeV, Xg M <0. U
I Wél%ZS%Ltdl et (£,S) and (S forms of e
L= 3_ “““ e L ﬂ}i_ couplings can mow he checked.
i ! 2 2
A _ Wk, G, < (1.2819)" Gev ?)
x 10 %'I:iz:‘ - O.ZGeVZ/we j@f
I Pt
s AT 8’ﬂ> _
O T 00 150 62 012,
¢_(deg) ¥
- 9'%es = — 10.81 .
Chern- Stvmoms coupumg This CS couplina

/. _
€ = -3,88, ae”/ac[ = ~ 1.0 GeV corffgsponds P‘rac/:anZZ/

Abso r@fion e#ecfs tcluded., to a pure (f, §$)= (% ¢)
Cowp llnj.
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We have discussed <n detail the f@rms of the PPe, coupling,
We obtain a gooal desceiption of the WA402 data at Vs'= 2914y
Our prelimimar)/ reswlts fow’ LHC energtfes awdicate

similar distridutions as aof He fower energy and
cross sections o/fi o~ =

2 - 35—/4@- o(epenelimg

on Cuts,eqg., on He 4, rapidity.

Detailed tests of e Saka; - Sugimofo model are possféle.

Ex,oeffmenkaf St tidiee ot Sé‘ngle meson CEP reactions wll
Jeve AL PP meson CDuFZJng pecrameters. Thelr

‘EhQOTeHCaZ cagculm}[on ,{5 a chaefeng(:mg ProMem
oﬁ non ,oeriur/@ailve & CD.



