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Quantum chromodynamics
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Direct photons

e Direct photons were predicted to exist by C.O. Escobar in 1975[Escobar, 1975].

e First observation of direct photons was made by the R412 group at the Intersecting
Storage Rings at CERN in 1976 [Darriulat P. et al., 1976].




Factorization of Hard Processes in QCD
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Collinear parton model
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g" =xP", q;=0, g*=0.



Parton distribution functions
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DGLAP evolution equations

a,(Q)
—
2 ld
fle, u?) = % )J = {Pgeq(z)z [fq(faﬂz) + /3 (f,ﬂz) +Pgeg(z)fg(
T ), z F Z Z

d WA ('d

dln/ﬂfq(x u?) = a(: ) L ?Z {qu(z)fq (g,ﬂz) + P, (2, <§ ﬂ2> }
d WA ('d

dlnﬂZf‘](x u?) = a(: ) L ?Z {Pqeq(z)fc—] (g,ﬂz) + P, (2)f, (% ﬂ2> }



gq+q—>g+y

Results

Motivation

q+8>4tY




Results
CERN WA7/0

u — pT/2 — = u — pT/2 — = u - pT/2 —— ]
102 WAT70 data +—@— — 102 WAT70 data +—@— — 102 WAT70 data +—@— —

™ ™ ™
[sa) [sa) [sa)
S o10t S o10t o110t
S S S
c c c
m m m
Q. Q. Q.
] ] ]
&) &) &)
) ) )
w w w

10° 109 10°

101 101 101

4 4.25 4.5 5 5.5 6 4 4.25 4.5 5 5.5 6 4 4.25 4.5 5 5.5 6
py, MB py, MB py, MB

a) b) c)

Comparison of predictions in CPM for direct photons differential cross section as function of photon transverse-momentum at

VS =22.96 GeV, —0.05 < xz, < 0.05 .
PDFs sets: a) MSTW2008lo, b) CT18LO, c) NNPDF2_3.
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Comparison of predictions in CPM for direct photons differential cross section as function of photon transverse-momentum at

VS =243GeV,-02<y,< 1.0,
PDFs sets: a) MSTW2008lo, b) CT18LO, c) NNPDF2_3.
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Comparison of predictions in CPM for direct photons differential cross section as function of photon transverse-momentum at
VS =23.75GeV, —0.65 < y, < 0.52..
PDFs sets: a) MSTW2008lo, b) CT18LO, c) NNPDF2_3.
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Comparison of predictions in CPM for direct photons differential cross section as function of photon transverse-momentum at

VS =63.0GeV, —0.8 <y, <0.8.
PDFs sets: a) MSTW2008lo, b) CT18LO, c) NNPDF2_3.
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Results

,U:pry K_:éK

MSTW2008 | CTISLO | NNPDF2 3

FNAL E704 (v/S =19.4 IsB) | 7.341+ 1.054 | 8.513+ 1.470 | 10.399+ 1.195
S

CERN NA24 (v/S = 23.75 IsB) | 2.396+ 0.623 | 3.031+ 1.138 | 3.258+ 0.959

(

CERN WA70 (v S = 22.96 I'sB) | 2.438+ 0.011 | 3.163+ 0.070 | 3.109+ 0.024
(
(

CERN UAG6 (VS =24.3T3B) | 3.0694 0.182 | 3.759+ 0.194 | 3.8124 0.234

CERN R110 (v/S =63 T5B) | 2.057+£0.215 | 2.19840.271 | 2.65740.395

Bce nannble 2:09110.023 | -3.433E0.051 3.509+0.028
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Results

= pry/2 K xoK
MSTW2008 | CTISLO | NNPDF2 3
FNAL E704 (v/S =194 T'sB) | 2.7774+ 0.297 | 3.3614+ 0.380 | 5.266+ 0.394
CERN WA70 (/S = 22.96 I'sB) | 0.8344 0.076 | 1.1444 0.006 | 1.4194 0.003
CERN NA24 (/S = 23.75 I'3B) | 0.883+ 0.097 | 1.2104 0.372 | 1.509+ 0.218
CERN UA6 (V.S =24.3T3B) | 1.1624 0.099 | 1.456+ 0.086 | 1.821+ 0.163
CERN R110 (v/S =63 I'sB) | 1.184+0.159 | 1.3214+0.184 | 1.787+0.313
Bce naHHbIE 1.00340.083 | 1.31540.014 | 1.70940.034
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Summary

't follows that for better agree the experiment with the theoretical predictions
It IS necessary:

e take into account calculations in NLO:

e perform calculations on the tactorization scale: u = py,
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Thank you for your attention!




