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Beauty production in pQCD
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QCD models compared to H1 data

e NLO O(a?) calculations: Y Structure b

— vp: FMNR = "massive”
e LO O(ay) + Parton shower: |

— Pythia MC (DGLAP)

— Cascade MC (CCFM)

Hard ME
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Beauty at H1: Topics of this talk

B — puX inyp < preliminary EPS 2003
B — uX in DIS < ongoing analysis
D* i correlations < preliminary DIS 2002

Inclusive vertex tagging < ongoing analyses



B — puX measurement technique

e Find muons from b,c-decays in Py

dijet events

e For b,c and fake separation use:

1. Large b mass

= muon prTel )~

2. Long b lifetime

= muon signed impact-param. 0
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B — puX event candidate

Run 186751 Event 18005 Clagss: 2 4 6 16 20 24

Date 22,/07,/1999

H1 detector
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B — pX signal in yp

o Cuts: Q% <1 GeV?, ph > 2.5 GeV, p{}eﬂ@) > 7(6) GeV
e Data: 99/00 with L = 48 pb™' = = 1500 events
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do/dn [pb]

B — uX in yp — cross sections in bins of n*

Beauty Production
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e H1 and ZEUS agree

e All data points above

NLO QCD

e Reasonable agreement

of data and NLO QCD
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Data/Theory
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do /dpt;

Data/NLO QCD
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Beauty Production
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ep — ebbX - ejjuX
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jet1(2)
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e All data points above
NLO QCD, but agree-

ment within errors
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do/dx

do/dz, Data vs. NLO QCD
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I do/deBS(ep _ ebbX - ejjux)  HI1 pretiminary |
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= Large theoretical un-
certainties!
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do/dx

| Data vs LO MC's

I do/deBS(ep ~ ebbX - ejjux)  HI1 pretiminary |

o Data
—— Pythia
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----- Cascade
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= MC’s predict too low
normalisations
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Data/ Theory
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Beauty at HERA: Summary plot

b Cross Sections at HERA
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ZEUS bb (n°|<2; 2> 5 Gev) p’
HI  b-pX p’

H1 b-uX Imp.-Par. IIrI?I (prel.)
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New H1-vp meas.

NLO QCD

’ 10 102

~ 1.8
NLO
Old H1-yp meas. _

NLO

But data cross sections
agree within 20%! How
can that be?
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vp: HI1 Data and NLO cross-sections

Data

NLO calculation

b— ux

Extrapolate jj with using
LO+PS MC (Aroma)

NLO b-quark
® Peterson fragmentation
® b — pX ph spectrum ® Br

b— jjux

new comp.

T

~ 42 pb

|

e Run incl. k7 on outgoing
partons — require > 2 jets

e Parton to Hadron corrections
using LO4+PS MC (Pythia)

~ 24 pb

= Extrapolation with LO # Extrapolation with NLO!  1+£]
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Muons / 100 pm
o

Beauty in DIS: First measurement

1997 data; 11 pb~?

pi > 2 GeV, 35° < 6 < 130°
> 2 jets; Egﬁts > 5 GeV
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B — X in DIS:  Analysis with 99/00 data

Example of beauty signal in muon impact parameter spectrum:

. . ID 10107
Poisson Fit 20107 Entries 440
10 2j o data
L —  total
b
: uds (musel)
Beauty com
0 18 < Q? <100
L 2
L
1 o o
F““““ \\;\\\\\\\\\\\‘\i"” L1
-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1

d qquad 18-100

ponent

= ongoing analysis

= Measure in Xx
and Q° as differen-
tially as possible
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D* . — Correlations in yp system
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Charm:
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AP =0 Q(D*) #Q(u)
AP ~ 180° Q(D*) # Q(u) AP ~ 180" Q(D*) # Q(n)
AP = 180" Q(D*) = Q(p)

= Separation of b and c via charge and angular correlations
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D* . — Determination of b and c signal

b and c contr.
from simultaneous
fit to Am versus

correl. region
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D*p— 2 dim. Fit Results
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" H1 Preliminary

QD) = Q)

[[] cfraction = (66 + 11)%
@ b fraction = (34 £ 11)%
—@— Data from AM fit

QD) # Q) +

90 180

90

180
A D [°]

— Subtract fake
muon background

¢ =~ 30%
b: =~ 5%
—~ N, =62+19
= N.=88x14
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D*p — Total b and ¢ cross-sections

H1 data : 97-00 £ = 91.2 pb~!

pr(p) > 1.0 GeV
0.05 < 3y < 0.75

Visible range:

pr(D*) > 1.5 GeV |np«| < 1.5
20° < 64, < 160°

no cut on ()?

oyis(ep — eD*'uX) =

o

b
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(720 =

- 110 5
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- 120 5

— 245)pb
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Comparison with LO direct prediction:

( AROMA ) :

c: Data/MC = 1.8

b: Data/MC = 3.6
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HERA | results to come

= Secondary vertexing analyses with Central Silicon Tracker

2003/03/08 00.11

05 -

ylem]

Beauty event candidate

: (transverse plane) o
03 . < This is one of the

Jracks: width ~ error _

nicest H1 real data can-
didates with well re-
solved secondary ver-
tices!
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D-decay WPrimary vertex

= We can try inclusive

/ sec. vertex tagging
“r B-decay of charm and beauty
04 In central region
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Inclusive Vertexing: Physics goals and methods

Goals with Beauty and Charm (examples):
e NC at high Q2

e High pr jets in vp
e Double tagging, e.g. can we separate bb from bg
excitation processes?

Methods (example):

e Multi-impact parameter method:
MIP := Combined probability that selected tracks all
originate from primary vertex — low for b,c events.
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Glimpse on ongoing double tagging analysis

2003/09/12 15.10

Other Jet - w/o highest XZ track

- to 1D ' ' 11454:‘
Analysis channel: 02T a = s
— B ) ds (musel . = 647+-370
Jet «+—bb—> p+Jet |
B b # uds (musel) ev. = 6.+— $88. beaUty
10 - i |:.__|:""" 4 X* = 10.9 (13 ndof) B
: E B TR & I o L
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. D B Charm
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10 S
1 10
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= Nice separation of b and ¢ from uds
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Conclusions

e New differential B — 11X results in photoproduction:
— All measurements above NLO QCD predictions
— Data/NLO discrepancies < 1.5 sigma

e More HERA | results to come, e.g.
— B — px in DIS with 99-00 data

— inclusive vertexing analyses:

— Extend the kinematic range (e.g. high Qz)
— Double tagging

= Surprises not excluded!

e Outlook on HERA Il — Felix Sefkows talk, 22/10 16:50
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