Status of the TOF spectra
analysis

V.I. Kolesnikov
SINE Dhibra

> K+at20 AGeV
> p,d at 20,30 AGeV

» pbar (energy & centrality dependence)



K+@ 20 AGeV

 Data set, event selection, track cuts

d Calibration, PID, acceptance, corrections, ..
O Results (A+ mit-spectra, dindy, T)

d Error estimation

d dE/dx-TOF comparision

O Summary
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Data set &cuts

Data set:
360k S| (03A) (T% 20 AleV)

Event selection:
« vertex fit.illag = (
e abs(vertex_fit.z - Ziyryer) < lem
o (Nrornis)= > 1

Track quality cuts:

¢ traclk.px = 0.
» global tracks MTPC matched with VT1/VT2

» track.iflag = 0

e last point

TOF cuts:
- IIlL'llt}"h.ltS
e edge cut (1mm)

¢ QDC cut (0.8 < QDC < 1.6)(1.75 for low momentum)
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TOF calibration @ 20 AGeV

Event-bv-event time correction to correct for the time drift of TOF counters parameters
and for start counter signal mstabilities (415-100 pg). Method — correct for the mean of
the (T-T,,)-distribution 1n an predetined time window (+/- 400 pg) 1 each event.

At low beam energies an additional JdE dx cut 12 needed to reject kaons mn low

multiplicity events (Npqop lut=2 3 1). Algo low momentum cut applied to reject |1
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m? K, p distributions from 35k events (@ 20 AGeV (TOF)
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No difference in yelds of A* p in multiplicity selected events @ 20 AGeV

20% events (N, = 0.1) are not analvsed
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Particle ID @ 20 AGeV (dE/dx-TOF)
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K" mgespectra @ 20 AGeV

L.9<Y <21

1/m,dn/dm,

dn/dy=16.8 +/- 0.4 +/- 0.6
P=222 +/- 2 +/— 4 MeV

[t} 0.2 d.d 4.8 O.F I 1.2 .4 1.& 1.4

1/m,dn/dm,

dn/dp,
8

dn/dy=15.7 +/- 0.4 +/- 0.6
=216 +/— 2 +/— 4 MeV
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dE/dx-TOF spectra comparision (K7, p, 7) @ 20 AGeV
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Errors estimation

Correction A dn/dy (%) | AT (MeV)
Identification 2% 1-2
TOF quality cuts 1.5% 2
Acceptance (decay) 0 0
Ny = 1 cut 1-2% 1

Fitting, number of points 1% 2-3
Total (absolute value) 0.6 5
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Summary

# Analyziz of the energy dependence of K+ production (TOF)
18 now complete

» my(p,) distributions of Kt (@ 20 AGeV (7% Pb+Pb) are shown
» dn/dy and slope parameter 7 of KT (@ 20 AGeV are derived
dn/dy =168+ 04 +0.6
T=222+ 4+ 5MeV

» Results are consistent with those from the dE/dy analysis at
all energies.
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Energy & centrality dependence of pbar production

Energy: 5%/ (10%) central (@ 158 AGeV, 7% @ 40.80 AGeV.
Results (feeddown corrected pbhar) were presented at QMO2 and SQMO2.
7% central (@ 30,20 AGeV — analys1g m progress

(Nothing new to present at the moment ...)

Centrality: first results from TOF m nun. bias Pb+Pb @ 158 AGeV
(feeddown corrected pbar)

Data set: 1996 00M STD+ (100k), 2000 01C STD+ (280k)

Also results from 10% central Pb+Pb (@ 158 AGeV can be used
(centrality bins 1,2)
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made by G.Cooper

Centrality

selection

Eveto standartization (1996/2000)
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The estumation of a mean number of participants

In each centrality bin a direct estimate of the number of particip ating

nucleons was made by estimated of the net barion number carried by

produced particles. _ _ ~ B
(B-B)=(p-p)t(n-m+(¥-7)

Averaging the results of several models and experimental data:

Ny =1+ a)(p— p)+2 B (i)

_ 1428 » "
where = (F—m)i(p— pies 107 Pt a0 T i o R 0 |

Bin EE,,, . IS (%) | Ny <N, > b (fin)
1 0-0.25 0-5 366:8 352 0-3.4

2 0.25-0.4 | 5-12 30910 | 281 3.4-5.3

3 0.4-0.58 | 12-23 24210 | 204 5.3-7.3

4 0.58-0.71 | 23-33 178+10 | 134 7.4-9.1

5 0.71-0.8 | 33-43 13210 | 88 9.1-10.2
6 0.8-1.0 43-100 856 42 10.2-14.0
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P1D, acceptance, etc.
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Pbar p-distributions (w/o teeddown)

P yield at 40,80,160 GeV (uncorreted)
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verall agreement very good!
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Feeddown correction
(see NA49 p/d publication tor details)

VENUS + GEANT + reconstruction
As an input for the A phase-space distribution the following
experunental data were used:
NA49 — 10% central Pb+Pb @ 158 AGeV (A Mischke)
NAS7 —min. bias Pb+Pb (@ 158 AGeV (N,,,,,q = 50+ 360)
WA9T —min. bias Pb+Pb (@ 158 AGeV (N, = 120+ 360)

-I;UTEt':' 1 P -I;uret'l:' ].
Feeddown (A+Z):
dnfdy(%e) =25+35% 1} JF
- T=215+265MeV ﬁ
e !
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L

dn/dp,

Pbar p-spectra at 158 AGeV (w. feeddown)

24<Y<28

Veto 1

Veto 2

VoL K olesnikoy

Pt

¥ oo
%’ = Zt -Ap, +13f (;:'f)nitif
[
I =(8+15)%
Vet # dn'dy
1 1.66 £0.17
2 1.27 =£0.11
3 1.05 + 0.08
4 0.76 £ 0.06
) 0.55 4+ 0.05
6 0.33 = 0.04
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Veto # <=~ (MeV)
1 381 + 18
> 393 £16
3 370 £ 45
4 326 + 35
5 305 % 32
6 283 £ 28
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Phar density per participant <mty-m centrality dependence
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Pbar per participant at Y., is flat as a Shapes of the m-distributions of
function of N,;;,. but that increases versus P and pbar are similar for all
Niound towards peripheral collisions centralities
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p, pbar m~spectra in central P+Pb
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Centrality dependence of the pbar/p ratio @ 158 AGeV
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Summary

¥ Pbar mid-rapidity spectra from the NA49 TOF detector measured
in min. bias Pb+PDb collisions @ 158 AGeV are shown

¥ Feeddown correction is made using results on A production from
NA49, WA97 and NAS7 experiments

¥ Pbar midrapidity m (p)-spectra for six centrality bins are presented,
divdy and <m_~=-m are obtained

» Transverse mass distributions of pbars are similar to those of protons
at all centralities and beam energies

¥ Midrapidity yvield of antiprotons per participant is flat as a function of

Npart: but grows as a function of N, towards peripheral collisions
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To Do:

® Pbar (@ 30 AGeV (analysis m progress)
® Phar (@ 20 AGeV (not started yet)

*® For all above A (@ 20,30 AGeV 1s needed

Wk olesnikoy NA4D coll Meetmg 5-5 Oct. 2003
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p, d @ 20,30 AGeV

(the zame ag for £*)
Data set:
360k S| (03A) (T% 20 AleV)

Event selection:
« vertex fit.illag = (
e abs(vertex_fit.z - Ziyryer) < lem
o (Nrornis)= > 1

Track quality cuts:

¢ traclk.px = 0.
» global tracks MTPC matched with VT1/VT2

s track.iflag = 0

e last point

TOF cuts:
- IIlL'llt}"hltS
e edge cut (1mm)

¢ QDC cut (0.8 < QDC < 1.6)(1.75 for low momentum)
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Deuteron ID @ 20, 30 AGeV

dE/dx < (E,.... + 35%)

1< P <4 GeVic
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Deuteron acceptance (1OF)
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Feeddown correction
(standart procedure)

20 AGaV

+

® = raw okons

& = feddown (Lam+¥ig.
» .
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¢ ]
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@ »
L ]
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Feeddown correction:

(14— 17)% @ 20, 30 AGeV
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Mid-rapidity p,d mspectra in central Pb+FPb @

20-158 AGeV
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158 AGeV (Ph+PDb min. bias)
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B, (GeV“/c’)

B, energy dependence (Bevalac-AGS-SPS-RHIC)
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Coalescence model:

B, decreases with energy (factor of 3 at SPS)
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Summary

» p,d midrapidity transverse mass spectra measured by
NA49 in Pb+PDb at 20, 30 AGeV are presented

»Feeddown correction (15%) to protons based on an
estimation of A yield obtained from the kaon results

# m, distributions of deuterons are harder then those of
protons in central A+A collisions at all energies

¥ B, decreses with increasing of beam energy
(factor of 3 at SP)
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