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NLO QCD unable to describe fixed
target and collider prompt photon
experimental data

-> common problem is an excess in
the data at low values of scaled

photon Et (Xt = 2 Et,y/ Vs)

Due to effects of initial-state soft gluon
radiation?

-> modelled by parton showers,
intrinsic kT effects (recoil effects),
resummed ISR soft gluons in NLO
QCD calculations

Processes :

COF pp->§+X
UA2 pp—>g+X
RB06 pp—>g+X
ET06 pBe—>j+X
WA70 ..ATtlvﬂ._—.K
UAE pp-—>g+X
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Recent CDF (Run 1b) data extends

coverage to lower photon Pt mhr

Try to fix excess with pdfs m

Fix with additional kT (gaussian smearing of gl
average kv of soft gluon radiation)
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size of effective intrinsic transverse <% * |

momentum of colliding partons




1
Net Pt of ISR Gluons 2 Thru N (GeV)
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to the effects
ﬂggtﬁt%v&
at large x :
-> improved new searches at
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Recent results from CDF - Vs = 630 GeV
-> agrees with UA2 results

Difference between data and NLO QCD
clearly a function of Pt
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do/dPy (pb/GeV)

CDF 86 pb™ yu Data Sample
12< FJ<40Gev. 19'1<09
P46V, In°1<1D

E _ NLOQCD y+cb = uX
[ = NLOQCD y+¢c = p X

[ — NLOQCD y+b = u X
CTEQAN, = Py/2
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Event Selection :

- central muon with Pt > 4 GeV

- 12 GeV < Pr, v < 40 GeV

- isolation cut - ET < 2 GeV in a cone of
radius 0.4 units around photon candidate

Data dominated b) above
at high Q values gluon evolution)
Large Pr requirements on muon

-> no recoil effect observed
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ZEUS 1996-97
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® ZEUS
— K&Z(GRV)
— LG(GRV)

YP—>7YX

Eiﬂi!&s
Q2 median ~107 GeV?)

m:nriﬂ!o!wlaig no track

within 0.3 radians, E7,;> 5 GeV
.02<y(=Ey, in/Ee) <0.9
. cone of 1 unit (ET < 0.1 ET;)

-> PYTHIA and HERWIG evaluated at
hadron level (LO matrix elements plus
parton showers in initial and final

.| > NLO QCD parton level calculations

Gordon Krawczyk and
m"_.!!& ; GRV photon pdfs,
HO corrections to resolved terms (LG)
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Systematic study of recoll effects in the photon and proton at HERA ———3»



rad - dijet + radiative photon uvinq?s§§§
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ZEUS 1996-97 Preliminary

(a) S 0.6 (b)
. 2.
M 0.4

o LA b

xy>0.9

Test of kT effects with recoil-
sensitive variables :

- pl - transverse momentum
of photon and jet

. pl| - longitudinal
momentum

- A¢ - azimuthal angle between
photon and jet

-> normalized to number of

events after background
subtraction

Poor agreement between PYTHIA
and data using default kT value
(0.44 GeV) and for k1 = 3 GeV

V' Data favors a kr value of between

1 and 2 GeV
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From ZEUS inclusive prompt phofon production, there are indicatfions that

in of
xtending the analysis fo low xy -



