
Phi meson re
onstru
tion in p + p events using thepixel dete
torGergely PatayJune 22, 20061 Introdu
tionPhi mesons are re
onstru
ted from the φ → K+K− invariant mass spe
trum.2 Re
onstru
tion methodCharged kaons are re
onstru
ted in the pixel dete
tor using the low-pT tra
k�nder algorithm. Re
onstru
tion e�
ien
y was investigated for di�erent
harged hadrons with single parti
le events in the 0�1.5 GeV/
2 pT, |η| < 1range. [�g:singletra
k�e�
℄E�
ien
y 
an be estimated for 
harged kaons with the following �ttedfun
tion:
ǫK(pT ) ≈ 0.92 − 2.02 exp(−8.55pT )Fake rate was investigated with p + p minimum bias events. In thekinemati
al range pT > 0.2, |η| < 1 fake rate is about FIXME.3 Tra
k sele
tion, a

eptan
eFor reliable φ re
onstru
tion daughter kaons with pT > 0.2 GeV/
2, |η| < 1were sele
ted. A

eptan
e was 
al
ulated for phi mesons in the pT �η planewith a toy MC.For the |η| < 1, pT = 0..2 GeV range the averaged a

eptan
e is 51%, for

pT > 0.6 it is 

a. 70% (with kaon e�
ien
y).[�g:a

eptan
e℄A 
ut on the energy loss of 
harged parti
les was imposed: only tra
k
andidates with dE/dx > 3500 ∗ (m2
K/p2 + 1) (unit) were sele
ted. This 
utlowers drasti
ally the 
ombinatori
al ba
kground 
oming from low pT pionswhile keeping most of the kaons. [see: �g:spe
tra w|w/o dE/dx℄Estimation of loss due to dE/dx 
ut...1
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A

eptan
e of φ mesons in the pT �η plane. Kinemati
al 
uts on kaon mo-mentum and re
onstru
tion e�
ien
y were applied.2



4 Dete
tor resolutionThe dete
tor bias of phi mass resolution was determined with spe
ial events.5000 single φ → K+K− de
ays were generated, fully simulated and re
on-stru
ted. φ mass was �xed at the m = PDG value with no linewidth. φ'swere generated with �at pT and η distribution (pT = 0..2 GeV, |η| < 1).These events went through the same analysis as the 'real' events. Mass peakwas �tted by both gaussian and BW-type fun
tion. The result of the �t isthe following:
m0 (MeV) FWHM (MeV) peak arealike sign bgGaussian 1017.4 12.0 2429Lorentz 1017.5 9.2 3067mixed event bgGaussian 1017.4 11.8 2372Lorentz 1017.5 8.9 2972simple 
ount of the total histogram 2661total simulated φ's in the kinemati
al range 3756The e�
ien
y of φ re
onstru
tion for φ → K+K−-only events is 

a.70%. Note the small shift of the re
onstru
ted φ mass wrt. the PDG value!5 Ba
kground subtra
tionCombinatori
al ba
kground is subtra
ted with two di�erent methods.

• Like parti
le ba
kground: invariant mass histograms are 
al
ulated forea
h event using like 
harged parti
le pairs.
N ii = N ii

+−
− 2

√

N ii
++ × N ii

−−

• Event mixing: every event is mixed with n others; 
hoosing the positiveparti
le from the ith, the negative from the jth event and vi
e versa(j = i+1...i+n). Ba
kground histogram is normalised to have the samearea as the original one. (Although this is not the most sophisti
atednormalisation.)
N i = N ii

+−

− r ×
i+n
∑

j=i+1

(N ij
+−

+ N ij
−+)On the �gures (XY) one 
an see the e�e
t of di�erent ba
kgroundsubtra
tion.
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e thissignal-only mixed event histogram 
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ted from real spe
tra.
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6 EventsSpe
ial event samples were used for the analysis. At CMKIN level for ea
hminbias event 5 (10) φ → K+K− de
ays were added. The 1000+1000 modi-�ed events were then fully simulated with OSCAR and digitised/re
onstru
tedwith ORCA. Embedded φ's have �at |η| < 1, isotropi
 azimuthal angle and
pT drawn from a pT exp(−pT /T ), T = 300 MeV 1 distribution, daughterkaons are isotropi
 in the φ's 
ms.7 Results7.1 Total yieldMass peak was �tted by either a Breit�Wigner or a Gaussian fun
tion (thetheoreti
al peak shape should be a Voigt fun
tion, ie. BW*Gauss). Peakarea was 
al
ulated from the �tted parameters. The di�eren
e between thetwo methods shows a 

a. 20% systemati
 error.5 φ / event

m0 (MeV) FWHM (MeV) peak arealike sign bgGaussian 1016.3 15.2 985Lorentz 1016.2 12.4 1287mixed event bgGaussian 14.5 842Lorentz 11.2 1052total simulated φ's in the kinemati
al range 227810 φ / event
m0 (MeV) FWHM (MeV) peak arealike sign bgGaussian 1016.8 16.1 2048Lorentz 1016.9 12.7 2625mixed event bgGaussian 1016.7 14.1 1746Lorentz 1016.8 10.6 2143total simulated φ's in the kinemati
al range 4574In both samples total phi e�
ien
y is 

a. 46% in good agreement withthe 51% predi
ted by toy-MC a

eptan
e study.Fitted peaks are depi
ted on the �gures (XY) for the di�erent ba
kgroundsubtra
tion s
hemes.1SPS and RHIC data suggest T ∼ 400 MeV, but for the moment T = 300 is perfe
t
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7.2 pT spe
traThe available statisti
s is not enough to make 
lear pT spe
tra. Generatingmore events to a
hieve higher statisti
s is is progress.
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