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Goal of study

* To estimate MC corrections for measurement of
unpolarized xt0 production cross section at SPD
for different momenta and polar angles.



Plan of the talk

» Kinematical distributions of MC .
e Reconstruction procedure
o Estimation of Nr. / N,,c for different p and 0.



Event sample

 SpdRoot 4.1.4
* Pythia8: SoftQCD (without elastic)

e Js=27GeV
e 99 000 events



MC 11°: selection

* Simply go through MC particles with pdg code = 111
(19).

» Always exclude 19's that were produced in ECAL or
beyond It.

* Optionally, include only 1t9's with distance p between
0 production vertex and the primary vertex < 1 mm.
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MC . B vs p
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Reconstruction of 1t°

Loop through SpdEcalRCPartic le objects, which contain
iInformation on reconstructed ECAL cluster energy and position.

From the corresponding SpdEcalClusterMCInfo object

obtain information on what MC particle(s) has (have)
contributed energy to the cluster.

For further analysis take only clusters produced by photons.
Apply cut E e > 200 MeV (100 MeV) to reduce background.

Assuming that cluster was produced by a photon going out from
the primary vertex, calculate invariant mass for each pair of
clusters.
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Reconstruction of 1t°

* |nvariant mass distribution is fitted by function:

(m—u)’
20

I

+ (ay+a,m+a,m’)
ovV27

f(m) =

exp

* The procedure described above is applied for each p-6 bin.
* Binning used:

- p=0.4.. 3.0GeV/c, 13 bins

- 0=0..0.5*t, 5bins
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TODO

* To apply more realistical procedure for nO
reconstruction.

* Further refine this procedure.

* To estimate contribution of different factors
(energy cut, geometry, ...) to the acceptance.
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Tt invariant mass: 0.628 < 06 <0.942
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Invariant mass: 0.942 < 0 < 1.257

M. (p =04 .. 0.6 GeVic,0=0.942 .. 1.257) M (p=0.6 . 0.8 GeVic,8=0942 .. 1.257) M. (p=08.. 1.0 GeVic, 8=0.942 .. 1.257) M, (p=1.0. 1.2 GeVic,8=0.942 .. 1.257)
h mO03 hmi3 hm23 hm33
- Entries 26750 s00f= Eniries 18014 Entries 8911 Entries 4042
250f= Overfiow 22950404 Overfiow 1.3960+04 Overflow 7040 Overflow 3199
[ 22/ it 5282 /48 @ 53.92/48 2 I ndf 431147 2/ ndf 383144
[ Nom 5500 £ 258.5 250f= Norm 6595 £ 236.8 Nom 35082 170.7 Norm 22555 1214
200f= Mean 1281205 Mean 1294 204 Mean 130 £0.5 Mean 1303206
L Sigma 11.04 £ 0.50 Sigma. 10.52 £0.37 Sigma 10.94 £0.50 50 Sigma 11205
[ a0 -11.88 23,51 200f= a0 -9.108 £2.551 a0 -6.149 2 1.446 a0 2264 21486
[ al 06861 0.0706 ai 04748 =0.0525 at 0.236 £ 0.033 sofe at 0.05696 = 0.02547
150p= a2 -0.0004419 = 0.0002388 a2 -0.0005762 + 0.0001786 a2 —0.0003661 = 0.0001154 E —1.731505 : B.0760-05
o 150 3
[ “ap
100f~ E
3 100 3
[ =f-
S0 50 E
[ w0
9 o G by o 0 G T s o
M [MeV/c? M [MeVic?] M [MeVic?) M [MeVic?
Mo (p=1.2. 14 GeVic,8=0942 .. 1.257) M, (p =14 .16 GeVic,0=0942..1.257) M, (p=1.6..1.8 GeVic,8=0.942 . 1.257) M, (p=1.8 . 2.0 GeVic, 8 =0.942 .. 1.257)
hmi3 Tmo3 T mead hm 7 3
S Enires 1811 8= Entries 789 Enires 363 =
[ Overfiow 1455 Overfiow 646 Overflow 303 E Entries 162
[ % 1 nat 2548 /40 16 1 ndf 1049/26 o/ ndf 5.288 /16 F Overflow 128
o= Nom 1050 £ 807 Norm Nom 1627 418 S
[ Mean 1297 208 uf Mean Mean 1316 :2.8 E
[ Sigma. 1031076 Sigma, Sigma 9.175:2175 sk
L a0 ~0.5358 + 1.5694 12 a0 a0 ~0.2807 £2.3181 E
£l o a1 002801 0.02075 at -0.003806 = 0.043884 at 001373 £ 0.02584 E
[ a2 —5.2310-05 = 5.9470-05 o= a2 1.3970-05 = 9.99%0-05 a2 —2.9550 05 + 6.5980-05 4 3
o af= 3
20f= af
[ sf= 1
[ 2f
0= £ E
[ i3
[ 2= E "
ok L L -
50 00 150 200 250 300 50 700 150 200 250 300 50 100 150 200 300 50 700 150 200 250
M [MeV/c?] W [MeVic’] W [MeVic’] M [MeV/c?]
Mo (p=2.0.. 2.2 GeVic, 8 = 0.942 .. 1.257) My (p=22. 2.4 GeVic, 6= 0942 ..1.257) M, (p=24. 26 GeVic, 8=0.942 .. 1.257) M, (p=26 .28 GeVic, 8= 0.942 .. 1.257)
h m 8 3 hm9 3 hom 10_3 hm 113
- -— A -
Entries 73 Entries 28 N Entries. 16 L Entries 3
Overflow 65 Overflow 22 [ Overllow 15 [ Overflow 3
08f= 08f= 08f=
06f= 06= 06f=
2 [ [
osf- 04f= 04f= 04l
LL - 3
04 02f= 02 02f=
02 - 3
L L i L 1 L L L SEEFEFEEI SN SN L L L i L
50 00 150 200 250 300 50 700 150 200 250 3 50 100 150 200 50 3 50 100 150 200 250 300
M [MeV/c?] M [MeVic?) M [MeVic?) M [MeVic?]



Invariant mass: 1.257 <0< 1.571
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