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ALICE
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absorber
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ITS, TPC and TOF are mainly used for reconstruction and identification of tracks
VOA+VOC and ZDC for multiplicity, centrality, trigger and timing.
Unique particle identification, high granularity, tracking down to = 0.1 GeV/c.
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> hyperon

1. Consists of u, d, s quarks n
2. ~100% X0 — A + v v
3. Lifetime 7 =7%10"s A P
— MeV
4. myo =1192.6 =5 50/ -
P P

v — et + e~ is detected through the secondary V° vertex with Photon Conversion
Method (PCM) in the central barrel detectors
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A Reconstruction

App“ed cuts: ProjectionX of biny=[1,20] [y=0.0..10.0
» Opposite charged VO tracks, without % sl o,
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v in e”e™ pair conversion reconstruction

Restrictions on ¢~ and ¢™:

N N P P | 0
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€08 Opointing > 0.8 T oo

eTe™ inv.mass < 100 ¥¢¢
3 ¢cm < Iy < 220 cm Figure: v invariant mass
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» Opposite charged VO tracks g “”T”G
> On-fly status ¢ s omm
» No7rpc <4 ”
» TPC clusters crossed > 30 ZZ
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Gaussian yield calculation

Gauss fitin 2.2 - 3 p, bin for DATA Gauss it in 3 - 3.5 p_ bin for DATA
PR FErERES

wE A polynomial function
i 3 approximates the
o - background
p(x) = asx® +ax* +ayx+ag
AL R v S v ettt e A Gaussian distribution

Gauss fitin 3.5 - 4 p_bin for DATA Gauss fitin 4 - 5.5 p_bin for DATA Gauss fitin 5.5 - 7 p_bin for DATA H

. " . . approximates the peak

et * b Fof _ _N —(x—m)? /202

gx) = —= Xe
o o oV 2w

where m is £° mass
according to PDG
stttk ettt R Rnwow:

AYSS-2023 6



Background subtraction
@000

Mixed background subtraction

1. Making invariant mass histograms of v + A taken from same event and from mixed
events

2. Calculate their ratio in each bin

3. Fit obtained distribution with exponential function for signal and polynomial function
for background

4. Normalize mixed invariant mass histogram via polynomial function
5. Subtract mixed event from same event invariant mass histogram
6. Fit signal peak and integral function to get yields
Examples below are presented for DATA. MC is in good agreement with DATA
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Steps 2 and 3 - ratio fit

A polynomial function

SE/ME ratio in 1.5 - 2.2 p, bin for D

SE/ME ratio in 2.2 - 3 p_ bin for DA SE/ME ratio in 3 - 3.5 p_ bin for DAT,

approximates the
EIRIA - ok, background
] s g(x) = a3x® +axx® +aix+ag
E An exponential function
PP B S T approximates the peak
N R R T
SE/ME ratio in 3.5 - 4 Py bin for DATA SE/ME ratio in 4 - 5.5 Py bin for DA’ SE/ME ratio in 5.5 - 7 P, bin for DAT,
o) N xe~(=m/a x > m
¥) =
ook — b
N xe =/ x <m
B o (1)
o where mis ¥° mass
ettt et e et T SRy according to PDG
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Step 4, 5 - histogram subtraction
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Results

Step 6 - yield calculation

SE-norm ME in 2.2 -3 p_ bin for DATA

Gounts
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SE-norm ME in3.5 - 4 p, bin for DATA
[(FrvE=ssT]
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SE-norm ME in 4 - 5.5 p_ bin for DATA
T

Counts

SE-norm ME in 3-3.5p_bin for DATA
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T
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SE-norm ME in 5.5 - 7 p, bin for DATA
T
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T
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An exponential function
approximates the peak

N xe~@=m/a x5 m
N xe=m/b x < m

()

flx) =

where m is ©° mass
according to PDG
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Results: yields in MC and Data

B

Bin sums MC
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Integration under the peak is the best method
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Results: systematic studies in MC and Data
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Estimated uncertainty is about 10% in MC and 15% in Data
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Summary

» Mixed technique is considered to be better than a gaussian yield calculation
» Integration under the the peak is accepted as the best method

» Uncertainties are estimated at 10%

» These results enable to obtain X° srectrum
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Thank you for your attention!
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Results
[e]e]e]e] ]

wounts

vounts

5859
1.197
0.0138

MC1522 m MC223 m MC335
Entries 10116 g Entries 11148 g Entries
1500] wean 11| 2 poo0f wean s 8 o F Woan
StdDev_001525 > SidDev_001118 S5 1200 Std Dev
1000)
1000 1500
800)
1000) 600
500)
400)
500
0 200)
0]
0
5005, 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 0
112 114 116 118 12 122 124 126 128 13 132 112 114 116 118 12 122 124 126 128 13 132 1.
M, [Gevic’] M, [GeVic]
MC354 " MC 455 "t
1000 Enires 4560 £ Enifies 5745 £ 0
1197 3 Mean 1.197 3
01759 S 1200 StdDev_001243 © 120F Std Dev
800 1000)
600 800
600
400]
400
200
200
ol of
[ | Lol [P | Leaaloil
A2 114 116 118 12 122 124 12 128 13 1 2 114 146 118 12 122 124 126 128 13 1 12 114 116 1.18

TP I I TP B |
12 122 124 126 128 13 1




Results

Introduction Background subtraction
000 [eYoTeleYoY )
SE-nME to TS in each bin MC 0 SE-nME to TS in each bin MC 1 SE-nME to TS in each bin MC 2
5 1E Ewes 150 % Enes 150 5 Tnes 150
S Mean 123 S S osf Mean 1192
Std Dev 0 SidDev_001738
10|
5
0
-5
-10
-15
-20
25
[T T TR P P P P BT B S T T TR | | TETE TR TR T TS T T T
142 114 116 118 12 122 124 126 128 13 132 142 114 116 118 12 122 124 12 128 13 132 192 114 116 118 12 122 124 126 128 13 132
GeV GeV GeV
SE-nME to TS in each bin MC 3 SE-nME to TS in each bin MC 4 SE-nME to TS in each bin MC 5
g Enies 150 K Enies 150 5 Enes 150
S Mean 1216 S aof Mean 1093 S Mean 1182
Std Dev_ 0.05529 Std Dev 0 Std Dev_ 0.01643
150
10
.
1 1 1 | VPP I 1 1 1 1 1 1 1. 1 1 1. 1
T16 118 12 122 124 12 128 13 1 42 114 146 118 12 122 124 126 1.28 1.3 42 114 116 118 12 122 124 12 128 13 1




	Introduction
	

	Background subtraction
	

	Results
	


