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Q27.5GeV et on 920GeV p => Vs=320GeV :
d HERA-I: 1992-2000: => publications
d HERA-II: 2003-2007: => 1st preliminary results
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Heavy Flavour Production in ep Scattering

d Mechanism: Boson gluon fusion Direct”
U Expect 2 charm/beauty jets back to back '
A Different scales to make ag small:

QQuark mass (fully inclusive photoproduction)
QJet p; (photoproduction with jets)
QPhoton virtuality (deep inelastic scattering DIS)
U Theoretical challenges:
OMassive vs. massless treatment of heavy quarks
Qlntrinsic gluon k;
ODirect vs. resolved production
d XYObSZ Fraction of photon momentum carried

by jet pair: Distinguishes between direct
(X, ~ 1) and resolved (x, << 1) production
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Charm

Techniques:
d D* tagging
4 Lifetime tagging

Results:
 Charm + jets cross sections
 Inclusive cross sections in DIS
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Charm Tagging via D* Production
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d Large D* Samples from HERA-I 9 2
d Well described by NLO QCD ZEUS preliminary 04-024. 4" seal)
y ZEUS, PR D69 (2004) 012004.

1 Q2 evolution measured over 4
orders of magnitude
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Charm with Jets in Photoproduction

D* + other jet

J H1 measurement:
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Dijets with Charm: Testing NLO QCD

4 Leading order: Quarks are back-to-back
 Additional gluons: Angle between jets smaller than T

1 ZEUS measurement: ,Direct* ,Resolved*
ODijet event in photoproduction ~_ %"*>0-79) ZEUS (xore<075)
OD* tagged E : - ﬁ;'?fufm ' i

A Direct part (x,0°>0.75):. i F 2= oo g o

71

OReasonably described by massive = "
NLO QCD (FMNR)

0 Resolved part (x,0°5<0.75).
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Charm in DIS (F,¢¢): The Harvest from HERA-I
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ZEUS, PR D69(2000)012004.

d NLO QCD fit with gluon from inclusive DIS fits well 1. eps cao (2005) 340.

H1, EPJ C45 (2006) 23.
3 At low Q2: Slight deviations; Charm constrains gluon better than F,
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Beauty

Techniques
4 Lifetime tagging

 Semileptonic decays:
Jets+Muons

QORelative p;
OAdditonal lifetime information

Results:
A Inclusive cross sections (F,bP)

1 Visible cross sections
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Inclusive Beauty Cross Section: F,bb

d H1: Uses lifetime tagging to extract -
charm and beauty together =
OQFirst measurement of inclusive b g 104

8

production at HERA
OReasonably well described by NLO QCD .

d First NNLO calculation available!
(Thorne hep-ph/0506251) -

« HI Data

+ H1 Data (High Q) x=0.032
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H1, EPJ C40 (2005) 349.

H1, EPJ C45 (2006) 23.
Heavy Flavour Production at HERA
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Measuring Beauty Production with p+jets
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Visible Beauty Cross Sections

ZEUS
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d At low Q2<10GeV=:
Significant excess
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ZEUS, PL B599 (2004) 173. H1, EPJ C41 (2005) 453.
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Beauty with Dijets in Photoproduction

d H1 analysis:
OPhotoproducion data

Q2 jets with p>11 (8) GeV

OFit impact parameter distribution

from silicon vertex detector for c&b fractions

3 Jet p; larger than ¢, b quark mass

d Excess over NLO QCD,

mainly at low x,°bS (resolved region)
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More Beauty than Expected

J All measurements

consistent with a ratio 3 B ML NG e P
o gl & H1 DIS: 6 (ejuX) p, @ Impact Parameter
data/NLO of 1.5 “_Ebi' Y Hi F2® (high c.;:) Impact Parameter
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: ~1NO " . bose re
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. QCD NLO (massive) Q
Into account i | . E
P (Q*~0) 10 100
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Conclusions and Outlook

 Charm production well described by NLO QCD
 Charm data precise enough to constrain the gluon at low Q2

1 Beauty production: headed for precision
QData above NLO predicition
4 More and more HERA-II data coming in: the future is bright!
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