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Produ
tion of heavy quarksh1 + h2 → Q + Q̄ + X :
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Dominant me
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Formalism of 
ollinear - fa
torization
dσdy1dy2d2pt =
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Single and 
entral di�ra
tion
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Theoreti
al frameworkIn this approa
h (Ingelman-S
hlein model) one assumes that the Pomeron has a well de�nedpartoni
 stru
ture, and that the hard pro
ess takes pla
e in a Pomeron�proton orproton�Pomeron (single di�ra
tion) or Pomeron�Pomeron (
entral di�ra
tion) pro
esses.dσSDdy1dy2dp2t = K ∣∣∣M∣∣∣216π2 ŝ2 [(x1qDf (x1, µ2) x2q̄f (x2, µ2))+ ( x1q̄Df (x1, µ2) x2qf (x2, µ2))],dσCDdy1dy2dp2t = K ∣∣∣M∣∣∣216π2 ŝ2 [(x1qDf (x1, µ2) x2q̄Df (x2, µ2))+ ( x1q̄Df (x1, µ2) x2qDf (x2, µ2))]
Marta �usz
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Theoreti
al frameworkThe 'di�ra
tive' quark distribution of �avour f 
an be obtained by a 
onvolution of the �uxof Pomerons fIP(xIP) and the parton distribution in the Pomeron qf /IP(β, µ2):qDf (x , µ2) =

∫ dxIPdβ δ(x − xIPβ)qf /IP(β, µ2) fIP(xIP) =

∫ 1x dxIPxIP fIP(xIP)qf /IP(
xxIP , µ2) .The �ux of Pomerons fIP(xIP): fIP(xIP) =

∫ tmaxtmin dt f (xIP, t) ,with tmin , tmax being kinemati
 boundaries.Both pomeron �ux fa
tors fIP(xIP, t) as well as quark/antiquark distributions in the pomeronwere taken from the H1 
ollaboration analysis of di�ra
tive stru
ture fun
tion at HERA.Marta �usz
zak University of Rzeszow



Results

Absorption has been in
luded by multiplying 
ross se
tion by gap surrival fa
tors (violation ofRegge fa
torization):for RHIC: dd*0.06; d0 or 0d*0.13for LHC: dd*0.02; d0 or 0d*0.05Marta �usz
zak University of Rzeszow
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Results (photon in
luded)
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Single di�ra
tive produ
tion of 

̄ and bb̄
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Single di�ra
tive produ
tion of 

̄ and bb̄
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Hadronization of heavy quarks
p1

p2

Q

Q̄

X1

X2

k1,t 6= 0

k2,t 6= 0

M

M̄
hadronization

phenomenology → fragmentation fun
tions extra
ted frome+e− dataoften used (older parametrizations):Peterson et al., Braaten et al., Kartvelishvili et al.more up-to-date: 
harm nonperturbative fragmentationfun
tions determined from re
ent Belle, CLEO, ALEPH andOPAL data:Knees
h-Kniehl-Kramer-S
hienbein (KKKS08) + DGLAPevolution!FONLL → Braaten et al. (
harm) and Kartvelishvili et al.(bottom)GM-VFNS → KKKS08 + evolutionnumeri
ally performed by res
alling transverse momentumat a 
onstant rapidity (angle)from heavy quarks to heavy mesons:dσ(y , pMt )dyd2pMt ≈

∫ DQ→M(z)z2 ·
dσ(y , pQt )dyd2pQt dzwhere: pQt =

pMtz and z ∈ (0, 1)approximation:rapidity un
hanged in the fragmentation pro
ess → yQ = yMMarta �usz
zak University of Rzeszow



Fragmentation fun
tions for heavy quarksCHARM
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default set: Peterson FF with ε
 = 0.05 and εb = 0.004values extra
ted by H1, ALEPH and OPAL experimentsCa

iari et al. (FONNL framework) ⇒ rather harder fun
tions aresuggestedBCFY FF with r
 = 0.1 and Kartvelisvili FF with αb = 29.1our 
hoi
e: Peterson FF with ε
 = 0.02 and εb = 0.001Marta �usz
zak University of Rzeszow



Predi
tions of integrated 
ross se
tions for LHC experiments

single-di�ra
tion: IRIP+IR ≈ 25% 
entral-di�ra
tion: IRIP+IR ≈ 10%single−di�ra
tivenon−di�ra
tive ≈ 2− 3% 
entral−di�ra
tivenon−di�ra
tive ≈ 0.03− 0.05%Marta �usz
zak University of Rzeszow



Cross se
tions for D0 mesons produ
tion (single-di�ra
tive)
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Cross se
tions for D0 mesons produ
tion (
entral-di�ra
tive)
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Cross se
tions for B± mesons produ
tion (single-di�ra
tive)

      (GeV)p

0 2 4 6 8 10 12 14 16 18 20

   
  (

nb
/G

eV
)

/d
p

σd

-110

1

10

210

310

410

 = 0.001bεPeterson FF,   

 X± B→p p  = 14 TeVs
single-diffractive | < 2.4   CMS±B

|y

pomeron
reggeon
sum

      (GeV)p

0 2 4 6 8 10 12 14 16 18 20

   
  (

nb
/G

eV
)

/d
p

σd

-110

1

10

210

310

410

 = 0.001bεPeterson FF,   

 X± B→p p  = 14 TeVs
single-diffractive  < 4.5   LHCb±B

2.0 < y

pomeron
reggeon
sum

Marta �usz
zak University of Rzeszow



Cross se
tions for B± mesons produ
tion (
entral-di�ra
tive)
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Total 
ross se
tions for 
harmed meson-antimeson pairprodu
tion for the LHCb dete
tor
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Cross se
tions for 
harmed meson-antimeson pair produ
tionfor the LHCb dete
tor(single-di�ra
tive)
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Cross se
tions for 
harmed meson-antimeson pair produ
tionfor the LHCb dete
tor(
entral-di�ra
tive)
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Results
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Con
lusions
Cross se
tions for single and 
entral di�ra
tive produ
tion of 

̄ andbb̄ have been 
al
ulated.Large and measurable 
ross se
tion for 
harm single di�ra
tiveprodu
tion.Cross se
tions for D0 and B± mesons have been 
al
ulated fordi�erent experiments (
uts).LHCb wish to study su
h pro
esses (G. Wilkinson).
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