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What is Double parton scattering?

Double Drell-Yan production as a
example of the DPS:

Pocket Formula
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Oeff

@ Independent interactions; m=1 Equal final states;

@ Simultaneously interaction m=2 Different final states.
occurring in the same collision;
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First questions

Experimental results for oef in
central collisions:

@ How to evaluate the o?

@ Is it universal for every process?

@ What kind of collisions we are
talking about?

——
DO 1.96 TeV 4 + 3-jet -
CDF 1.8 TeV v + 3|
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Tefr,pps (mb)

E. Huayra, J. V. C. Lovato and E. G. de Oliveira, JHEP 09, 177
(2023).

But for Ultraperipheral Collisions?
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What is Ultraperipheral Collisions?

@ Interactions are between
“quasi—real” photons;

b>2R @ The interaction is
predominantly
electromagnetic;
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27 + 2g in the initial state
E. Huayra, E. G. de Oliveira and R. Pasechnik, Eur. Phys. J. C 79, 880 (2019).

ccbb DPS production:

£,(b— b3)

@ The region of the smallest value is where the photon £ is found more
easily inner the target proton;

@ The effective cross section shows a complex dependence with the
energy fraction carried by the photon from the nucleus projectile;{-
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37 + 1g in the initial state

E. Huayra, E. G. de Oliveira, R. Pasechnik and B. O. S., Phys. Rev. D 104,
(2021).

@ Probe the gluons distribution of the nucleus;
@ Probe the photons distribution of the nucleus;

@ The target nucleus which provide the gluon is allowed to break;
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DPS cross section

General equation:
5 _DPS

d°0 4 4%, axceil
dycdyadpgj_ dYdM

= /d2B@(b—2RA)/d2571/d2573/d§1d§2d£3dx
X N’7173(€17 5’71; &3, 573)P'¢2g(£27 B’Yz; X, Bg)
% da"yg—)c?: dp/2J_ da’fy’y—)ﬁ
dp?, M2
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Correlation between parton distributions

Photons distributions of the projectile nucleus:

vaa(fh by,; &2, b%) = @(b% - RA)@(bvs - RA)N% (fla b%) N73(§3, b73)~
@ This nucleus stays intact;
@ Punctual parametrization of the electromagnetic charge;

@ In the high energy limit, we do not considered correlations between
the photons;

Photon and gluon distribution of the target nucleus:

72g(€27 ’YQ'X b ) 72(527 72) GA(X b )

@ This nucleus is allowed to break;

o Realistic parametrization of the electromagnetic charge;

@ We do not considered correlations between the photon and the glu
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Effective cross section

Overlap function of the two photons:

o [ d?b,,0(by, — Ra)Ny, (€1, by, )N,y (€2, by — b)
Ty (€1, ,b) = - Ak
w61, 2,6) Noyy (1) Noy(£2)

Overlap function of the photon and gluon:

73g(€3a - 53) /d2 /d2b’73@ v ) 3 (53; 573)
N
P2D(bp)fg(b73 - bp - b)~

Effective cross section:

ol (61,6,8) 7t = / d?b Ty, (61,2, b) Tgos (€3, 5)O(b — 2Ra) .
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Pocket formula

d3zfyg—>c(_: v do. —ccC
—— I8 = &N, (&) Axg(x)—E =,
dycdyzdp? | n(8)xe() dp?,

and

d’T

ﬁ = &Ny, (51)52/\/72(52)/

dp/2L dé\-’y’y%ﬁ
M2 dpp,

Pocket formula

5 _DPS 2 _
o T AAS AXcElT 1l d? zvg—wc d zw—ﬂl

dycdyzdp?, dYdM — oAA(&1, &, &) dycdyedp?, dYdM
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Cross section shape of the dimuon production in SPS
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@ The larger asymmetry in the DPS cross section is caused by the £
dependency in the oef;
@ DPS is not a simple rescale of the SPS;

37 + 1g in the initial state



DPS in UPC with J/W production and proton dissociation

First considerations:
@ In our formalism we need a parton level cross section;
@ Once the gluon comes from the proton, this one must dissociates;

Experimental motivations:

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

©)

NS

ALICE
CERN-EP-2023-059
29 March 2023

Exclusive and dissociative J/y photoproduction, and exclusive dimuon
production, in p-Pb collisions at ,/syy = 8.16 TeV

ALICE Collaboratior]

DPS in UPC with J/V production and proton dissociation



Two proposals

p+A—=J/V+pu ut+pt+ A p+A—= J/V+J/V4p*+A

@ 37+ lg in the initial state; @ 27+ 2g in the initial state;
@ Is it possible to distinguish @ Is it possible to distinguish the
elastic muons from inelastic dissociative J/W from the
one? exclusive one?
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J/WV production in SPS
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dimuon production
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@ The elastic contribution estimated by photon PDF agrees with our
results;
@ Bought disagrees considerable with the Alice results;
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results of the diJ/W cross section via DPS

Preliminary
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@ We can consider a dissociative J/W and an exclusive one in the final

state;

DPS in UPC with J/V production and proton dissociation



Preliminary results of the J/W-+dimuon cross section via
DPS
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Conclusions

We have explored the poorly known photons density inside the
nucleus in UPCs and the correlation with the gluons density;

@ We have evaluated for the first time the o with 3y e g in the
initial state in UPC.

@ We have found a mensurable ¢°"> considering the LHC and FCC;

@ With the new experimental results we are able to test our procedure
to evaluate a DPS cross section in the UPCs and to make new
predictions;

o Considering the vector meson production we are able to investigate
the dissociative proton;

@ Maybe our results can be seen as a experimental motivation to near
future measurements involving DPS in UPCs;

Conclusions
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Elastic and Inelastic photon flux in p and A
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Distribuicao das cargas

Parametrizacdao de Wood-Saxon:

8.0e-04

Po
r)y —= —_— o 6.0c-04
p(r) 1+ exp (=9) 5
c =6.63fm; a=0.546 fm; e
/ r - 17 po - 77 71 : 1074 fm73' O‘OC+D?].00 5.00 10.00 15.00

r [fm]
Fator de forma:

e [ la)
1+er c)/a q

Fluxo de fotons do niicleo para fator de forma genérico:
2
2 2 w?
dN Z2q | [ a:F (qt + ?)

qr T 22
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Fluxo de fétons do nicleo
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Distribuicao de glions no ntcleo

Distribuicao de glions no nucleon:

o N2Ab A
f(b) = 5= Ki(Ab), /d2bfg(b) =1,

com A = 1.5GeV.
Densidade de glions no niicleo:

N — 14
PzD(b)Z/dZP(r):/dZ\/m7
l1+e =

Distribuicao de glions no nicleo integrada no parametro de
impacto do préton:

G?(X> Eg) = Ag(x) / d25p5(2)(5g - Ep - Bglp)PZD(Ep)fg(Bg\p)-
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Distribuicao de glions
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@ Distribuicdo de glions do préton em duas escalas — 2m¢ e 2my,;

@ Distribuicdo de fétons fora do niicleo;
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Producao de dilépton e cc em SPS

Secao de choque partonica para o dilépton:
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Secao de choque partonica para cc:
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DPS production of bbce in AA and pA collisions
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Effective cross section evaluated for the first time in UPCs.
E. Huayra, E. G. de Oliveira and R. Pasechnik, Eur. Phys. J. C 79, 880 (2019).

E. Huayra, E. G. de Oliveira and R. Pasechnik, Eur. Phys. J. C 80, 772 (2020).
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Duplo espalhamento part6énico

Exemplo de contaminacao SPS para a producdo de duplo Drell-Yan:
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