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HARD AND SOFT BINARY CoOLLISIONS
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Jet events in the CDF calor

A jet clustering cone of radius 0.7 is shown around

identified as tw

ter.

1me

FIG. 1.

et, five-jet and three-jet.

jet, two-j

0-)

each jet. Clockwise from the upper left they are

Tracks for these events are shown

2.

in Figure

R =07
(SNOWMASS CONVENTION)

jlé]

]E,T RADIVS

1

45



Pythia jets sticking out of shaker background
one bin = 1/4 TRD module
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Jet production in p-pbar at sqrt(s)=1.8 TeV

points: DO PRL 86(2001)1707

- redline: 1.5 x PYTHIA with CTEQ4H., CKIN(3)=50

green line: 1.5 x PYTHIA with CTEQ4HJ, CKIN(3)=100
biue line: 1.5 x PYTHIA with CTEQ4HJ, CKIN(3)=200
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Jet multiplicity in Pb+Pb at sqrt(s)=5.5 TeV
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Contribution of charged particles to jet Et
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Fraction of jet energy deposited in EM calorimeter

FIG. 15. Fraction of electromagnetic energy in jets for data (points) and simulation’ (histogram).
The labels on the individual plots (e.g. 100-130 GeV) indicate the Er range of the leading jet.
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TRD jet trigger efficiency
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EVENT RATES WITH TRD JET TRIG6GER

TRIGGER  EVENTS WITHOUT JETS  EVENTS WITH Er)I00GeV JETS

MINBIAS 1000/5 2.0/
] ET3 -3l /s | 1.8/s
JETE 0.40/s 1.3/
CENTRAL 150 /s 1.0/s
CENTRAL/JET3 L/s 0.9/s

0.1/s

CENTRAL*JETS  0.35/5

kmssas- NUMBERS MAY. BE MIGHER
IN REALITY; FULL SIMULATION

IS NEEPED

EXPLANATION OF TERMS:
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. LENTRAL = MOST CENTRAL lfz
1ET3 & 3x p1>3GeMfe IN ANY OF TRD MoODULES

1ETS £ 3x po 5 6¢V/¢ "




TRD jet trigger suppression factor for events without jets

1. Extract single particle multiplicities in central Pb+Pb from Hijing:
0.192 charged particles with pt>3 GeV/c per TRD module
0.0433 charged particles with pt>5 GeV/c per TRD module

2. Prom this, estimate mean multiplicities as a function of centrality:

centrality <Ncoll> <n(pt>3)> <n(pt>5)>
0-15% 1320 0.192 4.3e-2

15-30% 619 9.0e-2 2.0e-2

30-45% 256 3.7e-2 8.4e-3

45-60% 90.0 1.3e-2 3.0e-3

60-75% 24.2 3.5e-3 7.9e-4

75-90% 5.2 7.6e-4 - 1l.7e-4

90-100% 0.9 1.3e-4 3.0e-5

3. Use these mean multiplicities to calculate the probability of having at
least 3 such particles. Assume independent production and use Poisson.

centrality 3 x pt>3 . 3 x pt>5
0-15% 1.0e-3 1.3e-5
30-45% 8.2e-6 9.8e-8
. 60-75% 7.1e-9 8.2e-11
75-90% 7.3e-11 8.2e-13
90-1008 3.7¢-13 4.5e-15
minbias © 1.7e-4 . 2.2e-6

How good is the assumption of independence? Not very good because

the multiplicity distributions in Hijing are not exactly Poissonian.

A direct valuation of the probability of having 1,2, and 3 particles
with pt>3 Gev/c yields 0.17, 0.020, and 0.0022 respectively, compared
to the Poissonian 0.18, 0.016, and 0.00102. Let us take care of this

by multiplying all the obtained probabilities for n>=3 by 2.

4. Calculate the fake trigger probabilities. The trigger condition is
to have at least 3 pt>ptmin particles in any of the TRD modules. For
this, multiply the above values by 90 (number of TRD modules) and 2
(correction for non-Poissonian multiplicity distributions):

SERY
centrglity : 3 x pt>3 3 x pt>5
0-15% _ 0.18 2.3e-3
minbias : 0.031 4. 0e-4

5. Calculate event rates, assuming 1000 minbias/s. Notation:
central - central 0-158% v
jet3 - at least 3 charged particles with pt>3 GeV/c in any TRD module
jet5 - at least 3 charged particles with pt>5 GeV/c in any TRD module
Assumed trigger efficiency for Et>100 GeV jets: 100% for central, 90% for
jet3, and 66% for jetS.

trigger events without jets Et>100 GeV jet events
minbias 1000/s : 2.0/s8
jetl 31/s 1.8/s
jets 0.40/s 1.3/8
central 150/s 1.0/s
central and jet3 27/s 0.9/s8
central and jet$S 0.35/s 0.7/s

***************'k***************************************************************




JETS WITH ALICE - SUMMARY

IN PL*PL

IN 10) CENTRAL EVENTS WE WILL HAVE

500 000 1ETS WITR E, 3 50 GeN
50 000 ‘IETS WITH E; 2 100 GeN
T000 1ETS WITH E13 19 G/

USING TRD To TRIGGER ON 7ETS WE GET
SIMILAR  NUMBERS OF 7ETS PER DAY
(ALL CENTRALITIES)



