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Isolated photon production in pp and pA collisions Color dipole model in pp and p(d)A collisions

@ Color dipole model in dA — =
- J. Nemchik, et al., Nuclear suppression at large forward rapidities in

Relating ~* production to DIS via color dipole model

@ The isolated (prompt) v production in pp and pA high-energy collisions

/ : _ @ In the kinematical region \/s > all other scales (e.g. m¢, mp), the DY process
represents an attractive and clean probe in soft and pQCD regimes as

L d-Au collisions at relativistic and ultrarelativistic energies, Phys. Rev. C can be formulated in the target rest frame in terms of the same color dipole cross
well as nuclear effects and medium-induced QCD phenomena. 78, 025213 (2008). section used in low-x DIS [1]:
@ It can be used to set constraints on PDFs in specific kinematic domains ) ‘[iiuNC?rE%ht a:g;\g. gﬂng%rag ’gg’gg)d Large-x Nuclear Stppression, do(GN—v*X) ) Y
not sufficiently well explored by HERA (focus of ongoing and planned TS ’ : dina /d p [Wargla, p)[” agglan, X)
measurements at the LHC and RHIC). @ Color dipole model in pp/pA — ¢1t¢— and pp/pA — Z°
- E. Basso, et al., Drell-Yan phenomenology in the color dipole picture v -q(a, p) — LC wave function. Provides rate of g— ~*q EM radiation, is PT calculable.
@ At very low-x the primordial transverse momentum evolution of incoming revisited, Phys. Rev. D 93, 034023 (2016). 05 — dlpole cross section. Has NP origin, comes from phenomenology (GBW [2] etc.)
partons and non-linear QCD effects such as gluon saturation start to - E. Basso, et al., Nuclear effects in Drell-Yan pair production in a=p;/ps —LC momontum fraction of pare_nt quark taken away by ~*.
play a significant role whose reliable first-principle analysis represents a high-energy pA collisions, Phys. Rev. D 93, 094027 (2016). — transverse separation between ~~ and final quark.

long-standing theoretical challenge. @ Color dipole model in heavy quark production in pp

S, dza(pN—Wy*X) Qem X _ (X1 o2\1do(gN—~"X)
_ , , - V. P. Goncalves, et al., Heavy flavor production in high-energy pp 5 — 5 / 5 ZZf JE ) +qr( —,uF
° Expen‘r.n.ento at the LHC [1] a'.“d at RHIC [2] are plannllng to extend their collisions: color dipole description, Phys. Rev. D 96, 014010 (2017). M= axr STME Xty a [ ( ) (a )] dina
capabilities in the forward region to access low-x physics. : -
@ Color dipole model in pp/pA — ~ X =2P g, — 2P o (P12 pP=MP =M, Xe=Xi—X=2p./\/S
_ - V.P. Goncal\{es, et al., Isolated photon prodyct/on and pion-photon pz=(1 — x1)M% — hard scale at which the projectile parton distribution gy is probed.
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Color dipole cross section models: nuclear target Color dipole cross section models: proton target

@ Glauber-Mueller (GM) approach [1, 2]: resummation of all the multiple @ Dipole cross section models used: GBW, CGC, AAMQS. W 0
elastic rescattering diagrams for the qqg dipole propagation through the GBW: K. Golec-Biernat and M. Wisthoff, Phys. Rev. D 59, 014017 (1999); 60, g 10 L g ' 'g:m—l N
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© Solution the running-coupling Balitsky-Kovchegov (rcBK) equation for k= x"(7s)/\ (7s), Wwhere y is the LO BFKL characteristic function. The o w0 | ;h;x_d'ier;”: pa:met”zatjr; ‘i;/‘_’_"p:'i::;s Se;“"”; .
the nuclear case [3, 4] which takes into account mutual interactions of coefficients A and B are uniquely determined from the continuity condition for £ | 014017 (1990): 60, 114023 (1999); PHL 86, 596 (2001).
the gluonic ladders exchanged between the dipole and the nucleus. the dipole cross section and its derivative with respect to r Qs , at r Qs , = 2. S e VemoNto ., | BGBK: J Bartol, K Golec Birnat and H. Kovalsk,Phys. v,
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Color dipole predictions for DY@RHIC

E. Basso et. al., Phys. Rev. D 93, 034023 (2016)
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s | Y20 GV « | 07 | YESSW G Figure 1: Tne |soloted photon pr-spectra in pp colll_s.lons at /s = O_.2 TeV and section.
1070 b = - 1078 b - - n = 0, obtained using the different models for the dipole cross section.
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@ Note change of the curvature when moving from mid-rapidity to forwar
@ Sensitive to different parametrizations of dipole cross section o) (2007) and A. Adare et al., Phys. Rev. D 86, 072008 (2012). rapidity

Photon - hadron azimuthal correlation function C(A¢) v*-m azimuthal correlations in dAuU@RHIC

E. Basso et. al., Phys. Rev. D 93, 034023 (2016)

@ C(A¢) — coincidence probability per trigger particle ~:

V. P. Goncalves et. al., Phys. Rev. D 101, 094019 (2020) d T h X \ 0002 | ” e 000z |
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=" = @ To describe interactions of the incoming quark with the target color field RHIC M=05GeV RHIC M=aGeV
i ~_ we employ unintegrated gluon disztribution function (UGDF): S 5 i
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Figure 3: The isolated photon transverse-momentum spectra in pp collisions
at /s = 14 TeV for n = 4 (left) and n = 6 (right) using the different models for @ KKP fragmentation function Dy (2, u2) of a quark with a flavor f into a 0000 |
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the dipole cross section.. neutral pion h = 7% was used [2]. We assume ;. = uF.

: @ Similarly to Stasto et al. the away-side double-peak structure shows up in dAu.
[1] @5 =1 GeV?, xo=3.04x107*, A=0.288, 0o =23.03 mb from fit to DIS data.

[2] B. A. Kniehl, G. Kramer and B. Potter, Nucl. Phys. B 582, 514 (2000). @ Independently of the factorization scale ur choice = it is expected also for pp.
— 79 azimuthal correlations in pp and pAu at RHIC — 7% azimuthal correlations in pA at the LHC Conclusions
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U 5 CRIEENES B o AR (8 (2110 B TS B0 » Detailed phenomenological analysis of prompt and virtual photon
V. P. Goncalves et. al., Phys. Rev. D 101, 094019 (2020) production at RHIC and LHC energies in the framework of color dipole
0-003 | | A=1 approach was presented.
)  n=44 y,=44 A =16
i  pr,pE > 3.0 GeV f;gg » Three/two different phenomenological saturation models for the dipole-
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-target scattering (GBW, CGC, AAMGS) / (GM, rcBK) were used to

0.0009 + =30 y, =0 pAu 000ty L N=30 gz =30 pAu , =
Eﬁﬁﬁi - prph > 10 Gev V5= 02TeV o001 | TR 1OGN VE=02TeV analyse the pr spectra of prompt photons in pp/pA collisions.
' UF = PT KF = PT

0.0006 0.0008 | » Both in pA and pp we have found a characteristic double-peak structure

S ggggi S 00000 of the correlation function C(A¢) around A¢ ~ 7 between back-to-back
28832 § 0.0004 produced real/virtual photons and hadrons (pions) emerging either at
00001 | 0.0002 large forward rapidities or, to a lesser extent, when one of the particles is

O i o, o at midrapidity.
’ N ’ ’ N ’ 3 m T
_ _ . _ | A » The double peak around A¢ ~ 7 appears to be strongly sensitive to the

Figure 5: Th? correlation funotlon C(AQ?) for th? assoolated isolated photon at Figure 6: The correlation function C(A¢) for the associated photon and pion details of theoretical modelling of the saturation phenomena in QCD.

forward rapidity n = 3 and pion production at midrapidity (left) and at forward production in pA collisions at the LHC (,/sxy = 8.8 TeV) for different nuclei. | |

rapidity (right) in pp and pAu collisions at RHIC /sy = 0.2 TeV. » Measurement of C(A¢) at different energies at the RHIC and the LHC
Growth of the saturation scale Qs a(x) o< A'/3 leads to de-correlation can be useful when probing the underlying dynamics by setting even
and hence to C(A¢=1) ~ A-02 stronger constraints on the saturation physics.
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