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Single- and entral-di�rative prodution of heavy quarks

single- di�rative prodution
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entral- di�rative prodution

IP, IR

p1

p2 p′2

Y2

Y1

Q

Q̄g

p′1

IP, IR

g

IP, IR

p1

p2 p′2

Y2

Y1

Q

Q̄q̄f (qf )

p′1

IP, IR

qf (q̄f )

leading-order gluon-gluon fusion and

quark-antiquark anihilation partoni

subproesses are taken into

onsideration

the extra orretions from subleading

reggeon exhanges are expliitly

alulated
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Theoretial framework

In this approah (Ingelman-Shlein model) one assumes that the Pomeron has a well de�ned

partoni struture, and that the hard proess takes plae in a Pomeron�proton or

proton�Pomeron (single di�ration) or Pomeron�Pomeron (entral di�ration) proesses.
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standard ollinear MSTW08LO parton distributions

(A.D. Martin, W.J. Stirling, R.S. Thorne and G. Watt)

di�rative distribution funtion (di�rative PDF)
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Theoretial framework

The di�rative distribution funtion (di�rative PDF) an be obtained by a onvolution of

the �ux of pomerons f

IP

(x
IP

) in the proton and the parton distribution in the pomeron, e.g.
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The �ux of Pomerons f

IP

(x
IP

):
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with t
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being kinemati boundaries.

Both pomeron �ux fators f

IP

(x
IP

, t) as well as parton distributions in the pomeron were

taken from the H1 ollaboration analysis of di�rative struture funtion at HERA.
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Results for ̄ and bb̄
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the multipliative fators are approximately S

G

= 0.05 for single-di�rative prodution

and S

G

= 0.02 for entral-di�rative one for the nominal LHC energy (

√
s = 14 TeV)
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Results for ̄ and bb̄
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in the ase of pomeron exhange the upper limit in the onvolution formula is taken to

be 0.1 and for reggeon exhange 0.2 (x

IP

< 0.1, x
IR

< 0.2)

the whole Regge formalism does not apply above these limits
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Results for ̄ and bb̄
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the individual single-di�rative mehanisms have maxima at large rapidities, while the

entral-di�rative ontribution is onentrated at midrapidities.

This is a onsequene of limiting integration over x

IP
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Hadronization of heavy quarks
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phenomenology → fragmentation funtions extrated from

e
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−
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often used (older parametrizations):

Peterson et al., Braaten et al., Kartvelishvili et al.

more up-to-date: harm nonperturbative fragmentation

funtions determined from reent Belle, CLEO, ALEPH and

OPAL data:

Kneesh-Kniehl-Kramer-Shienbein (KKKS08) + DGLAP

evolution!

FONLL → Braaten et al. (harm) and Kartvelishvili et al.

(bottom)

GM-VFNS → KKKS08 + evolution

numerially performed by resalling transverse momentum

at a onstant rapidity (angle)

from heavy quarks to heavy mesons:
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Fragmentation funtions for heavy quarks
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Preditions of integrated ross setions for LHC experiments

single-di�ration:

IR

IP+IR
≈ 24− 31%

entral-di�ration:

IPIR+IRIP+IRIR
IPIP+IPIR+IRIP+IRIR

≈ 42− 50%

single−di�rative

non−di�rative

≈ 2− 3% entral−di�rative

non−di�rative

≈ 0.03− 0.07%
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Results for D

0

mesons prodution
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Results for B

±
mesons prodution
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Results for D

0

D

0

mesons prodution
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Results
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Double di�erential ross setions as a funtion of D

0

and D

0

rapidities within the LHCb

detetor aeptane for single- (left and middle panels) and entral-di�rative (right panels)

prodution at

√
s = 14 TeV. The top and bottom panels orrespond to the pomeron and

reggeon exhange mehanisms respetively.
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Conlusions

Cross setions for single and entral di�rative prodution of ̄ and

bb̄ have been alulated.

Large and measurable ross setion for harm single di�rative

prodution.

Cross setions for D

0

, B

±
and D

0

D

0

mesons have been alulated

for di�erent experiments (uts).

LHCb wish to study suh proesses (G. Wilkinson).
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