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Plan

* Perturbative QCD evolution
* Non-perturbative fragmentation functions
* Retrieval of non-perturbative FF from experimental data

* Production ot
* D* and Ac - from 10 to 90 GeV
* D-mesons - directly and from decays of D*

* D™ and Ac in B-meson decays
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Factorzation




Factorization

* Need to separate short p ~ q and long p ~ Aqcp distance effects

* For x — 1 perturbative FF itself contains long-distance contributions

from terms ~ In(mo(1- x)) ~ In(Agcp)

* Non-perturbative regime at x > xpr = 1 — Agcp/mg
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DGLAP evolution
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* NLL evolution (NLO splitting functions)

#* NLO initial condition and NLO partonic cross sections

« DB (2,mg, o) = 3(1 — ) + @s(po) dy’ (v, mq, o) + O(&2)
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DGLAP evolution

+ Mellin transformation f(/N / G
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DGLAP evolution
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» Dgjo(N, po,mg) = 1+ %d o (N, 10, mQ)

+ ag’ (N, v/s,1) = Cr [mQ N+ (; i — il %) In N + ag + O(I/N)],
* dg’ (N, po,mg) = Cr [—21112 N + 2<1n Tz—g — 2vg + 1) In N 4 0¢ + O(l/N)]
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DGLAP evolution

: 6Q(N, Vs, 1) = 1+ ;—;&S)(N, Vs, 1)

+ Dio(N, po,mg) = 1+ ;‘—;dg>(N, 1o, M)

+ ag’ (N, v/s,1) = Cr [1n2 N + (% ey — Dl %) In N + ag + O(l/N)],
* dg’ (N, po,mg) = Cr [—21112 N + 2<1n Tz—g — 2vg + 1) In N 4 0¢ + O(I/N)]
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Non-perturbative FF (KL.P)

* Gribov-Lipatov “reciprocity relation”:

Dgn(z) "2 fi(2) 2= pH/Pe
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Retrieval of non-perturbative I'Fs
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Retrieval of non-perturbative I'Fs

DP"(2) = 20.12%7(1 — 2) + 2.7710%213(1 — 2)7,
D2(2) = 72.9257(1 — 2)° + 2.9310%21°(1 — 2)® + 10%21°(1 — 2)3.
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From 10 to Y0 GeV (LEP data)

«D* @90 GeV “ Ac @90 GeV
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D-mesons production

* The decay D*— D m takes place very close to the threshold:

™mp ™mp mp

* For the D — Dy decay:

~ 1 1 N / /
PPY(z) — /O dz*/_ldC;SHDf (z*)5<z—7p COS(9+56>

pmax
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g e e ) [
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D-mesons production

DP’(z) = n”"(DP(2) + ¢ | Brpwo_,po, D?7(2)+
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Charm production in B decays

T = [F(5e) e ()
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Recombination with spectator

* B~ consists of b and u-bar quarks

* cu-bar = D™, thus its production is enhanced:

1 '+ 3)
np T o) Qo e il
D) = 2(1 A)F(a i 1),2 (1 —2)+ Ad(1 — 2)
+ For D™)* recombination is not possible
o 1 Mo+ 3)

A= 15
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Charm production in B decays

Brp-_poyx
Brp-_p+yx
Brp-_potx
Brp-_p-+x
BTBO_>50+X

:j\tot 1

BoDX — (1 4+ A)(1+ CBrpso_po) + (1 — AYCBrper_po))
I'c+152

T tot

I 1
B—D+X
(=) - O

e
Brgo_ po = Fi_f;)‘( Fg 5 ((1 =g C(BTD*O—M_)O i BTD*——J)O)))
C

[peos I'/1
= Brgo_p- = 2ty O (1+ CBrp«_p-))

= FC —+ FC_’ FC 2
:_ﬂtot 1
-jB_>D+X s, ((1 ol C(BTD*O—J)O T BTD*—%DO)))
= Fc‘v D
T tot 1

- B—=>D+X W
— (e AL e R =9
DS A Tprtont))

Monday, June 7, 2010



Charm production in B decays

Brp-_,poyx
R L
Brp- ,poyx
Brp- ,p-1x
BTBO—>D0+X
Brpo_,p+ix
Brgo_,potx

Brgo_p-4x

77.0
9.4
7.8
2.9

418.6

37.8
7.8
2.9

78.6 £1.6 2.7
9.9+ 0.8+ 0.57°
8.6 4+ 0.6 + 0.37
25 == 0.5 S= 0 L
47.4+£2.0+ 15473
36.9+ 1.6 + 1.475%
8.1+1.4+0.5%03

2.3+ 1.1 4+ 0.310

* Data by BABAR collaboration

BTB——>D0—|—X/BTB——>D0+X
B, SIS i R S
BTBO—>D0+X/B7“BO—>D0+X

BTBO—>D—+X/B7“BO—>D++X

0.092
0.237
0.138
0.072

0.098 = 0.007 = 0.001
0.204 + 0.035 £ 0.001
0.146 £+ 0.022 £ 0.006
0.0598 = 0.028 = 0.006
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Charm production in B decays
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Charm production in B decays

Brx10°/(0.15 GeV)
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Conclusions

* Factorization is satisfied in range from 10 to 90 GeV

* The difference between masonic and baryonic FFs
is related to ditference in quark structure

* At 5.2GeV(=ms) fragmentation model corrupts
but the reason of it is clear
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Thank you for attention!




