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Phox family
Generalities

A set of programs to compute, at NLO, cross-section for
reactions involving photon, hadron and jet.
http://1apth.in2p3.fr/PHOX FAM LY/ mai n. ht n

F. Arleo, T. Binoth, M. Fontannaz, J. P. Guillet, G. Heinrich, E.
Pilon, M.Werlen
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Phox family
JetPhox

JETPHOX is a Fortran program to calculate the reactions
hadron + hadron — ~/hadron + jet 4 X (latest version 1.3.1_1).

@ output : root ntuples/histograms
@ can handle different isolation criteria
@ can give the pdf error band in one run
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Phox family
DiPhox

DIPHOX is a program to calculate the hadroproduction of two
photons (or one hadron plus one photon, or two hadrons) at
NLO (latest version 1.3.3)

@ output : root ntuples/histograms
@ can handle different isolation criteria
@ can give the pdf error band in one run
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JetPhox

Direct

Fimz (X2:M)

Fim (X, ,M)
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JetPhox

Additional component for photon production
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JetPhox
Fragmentation
\ Dy (z,Mg)

Fimz (X5, M)

Fim (X, ,M)
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JetPhox
Remarks

@ Only the sum o® + oF is a physical observable
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JetPhox
Remarks

@ Only the sum o® + oF is a physical observable

@ When Mg > hadronic scale D, i (z, Mg ) behaves like
a/as(MF)
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Isolation criteria
Standard criterion

(v = ¥2)* + (¢~ 6,)* <R&

Rexp
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Standard criterion

(v = ¥2)* + (¢~ 6,)* <R&

Rexp

Large Log. when Reyp — 0 and
Etmax — 0
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Isolation criteria
Standard criterion

(v = ¥2)* + (¢~ 6,)* <R&

Rexp

Large Log. when Reyp — 0 and
Etmax — 0

Underlying events, pile up, ....
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Isolation criteria
Criterion a la Frixione

Other isolation criterion
where Et pag < f(r)

f(r) — Owhenr — O like r2"

kill the fragmentation contribution
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Isolation criteria
Discrete version

£l _.p 1—cos(rj)\"
Tmax — €M Ty l—COS(R)
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Isolation criteria

Hollow cone

To mimic the photon shadow in the central cone

R, =04R; =0.1
In the inner cone Ry, Et max < 15 GeV
In the crown Ry, — Ry, E1 max < 2 GeV
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DiPhox

Direct
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DiPhox

Direct

b

O(wz) + O(a2 as)
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DiPhox

Direct

b

O(wz) + O(a2 as)
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DiPhox
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DiPhox

One Fragmentation
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DiPhox

One Fragmentation

0(a? as) +0(a? ag) butD, /q(z, Mfz) ~ l/as(Mfz)
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DiPhox

Two Fragmentation
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DiPhox

Two Fragmentation

0o(a? ag) +0(a? ag)
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DiPhox
Validity of this type of calculation

@ infrared sensitive observables :
* Pr oy low; Pr oy =~ E? max
*Ap— 7
* symmetric Pt cuts
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DiPhox
Validity of this type of calculation

@ infrared sensitive observables :
* Pr oy low; Pr oy =~ E? max
*Ap— 7
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@ inclusive treatement of the fragmentation
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DiPhox
Validity of this type of calculation

@ infrared sensitive observables :
* Pr oy low; Pr oy =~ E? max
*Ap— 7
* symmetric Pt cuts

@ inclusive treatement of the fragmentation
@ knowledge of the fragmentation functions ?

J. Ph. Guillet JetPhox/DiPhox programs



DiPhox

Enhancement at ¢, =0
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DiPhox

dr shoulder
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DiPhox
Divergence of IR origin inside spectrum

For one fragmentation,

at LO:
x\ . .
Dysq(X) ar = |[P14, + P14,

= (1 — X) PT’YZ
had
= ETa

Because of isolation
criterion:

dO’LO
dgr

~ O(Et max—071) 0
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