Probabillity to lose piO using time
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Victor Tarasov



Applied cuts

* 1) basic cut (each cluster energy greater than
0.5 GeV, 3.5 GeV < E_cll1+E cl2 <6.0 GeV)

follow In text - “No cuts”

e 2) basic cut + |tdiff|<20ns;

» 3)basic cut + |tdiff| < 20ns + elasticity cut
elasticity cut | E_cl1+E_cl2/ Ebeam -1 |< 0.05




Time window cut +-10ns

h_mass_32

_ h_mass_32
= Entries 502275
— Mean 0.1347
B RMS 0.01248

¥2 / ndf 2443 / 49
= Nevents 2.818e+05 + 5.647e+03
— Mass 0.1381+ 0.0000

Sigma 0.002387 + 0.000017
B par4 660.1+ 27.1
— parb -1.731e+04 £ 7.141e+02
— par6 -5.23e+04 + 9.71e+04
Z par7 -1.595e+07 + 1.379e+06
— par8 6.231e+08 + 8.728e+07
__ Nev2 9.975e+04 + 5.222e+03
= mass2 0.1382 + 0.0000
- sigma2 0.004353 + 0.000092
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Out of +-10ns

h mass 33
h mass 33

600— Entries 42431

Mean 0.1231

] RMS 0.01596

500 — %2 / ndf 47.26 / 49

- Nevents 339.1+62.7

L Mass 0.1382 + 0.0004

400 — Sigma 0.00248 + 0.00040

N par4 130.8 £4.7

— pard -6329 + 267.6

300— paré 1.334e+05 + 1.884e+04

L par7 -2.415e+06 £ 5.530e+05

— par8 3.158¢+07 + 2.371e+07

200 — Nev2 5.143e-13 + 7.442e-11

Z mass2 0.137 £ 0.023

- sigma2 0.01+0.05
100—
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Inside +- 20ns

h_mass 62
h_mass 62

= Entries 506843
- Mean 0.1335
B RMS 0.01431
B x2 / ndf 239.6 /49
= Nevents  2.823e+05 + 5.598e+03
— Mass 0.1381+£0.0000

Sigma 0.002388 + 0.000017
B pard 671.6 £ 26.8
— parb -1.803e+04 £ 7.195e+02
- paré -2.969e+04 + 9.637e+04
— par7 -1.621e+07 = 1.395e+06
— par8 6.225e+08 + 8.694e+07
- Nev2 9.957e+04 +5.183e+03
= mass2 0.1382 £ 0.0000
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Outside +-20ns

h _mass 63

_ h_mass_63

— Entries 37863
800 Mean 0.09914

— RMS 0.02458
00— ¥2 / ndf 53.66 / 49

— Nevents 1.839e-06 + 6.396e+01
600 Mass 0.1322 + 0.0001

— Sigma 0.007726 + 0.000140

— pard 157 +2.8
5001 — par5 -7387 + 309.2

— par6 1.609e+05 + 1.198e+04
400— par7 -2.535e+06 + 9.204e+05

— par8 2.225e+07 + 1.995e+07
300— Nev2 5.143e-13 + 7.442e-11

- mass2 0.137 £ 0.023
200 sigmaz2 0.01+0.05
100—
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ltdiff| < 20ns, inside +-10ns

h_mass_32
h_mass 32

— Entries 132118
10* — Mean 0.1339
= RMS 0.01365
— x2 / ndf 95.72 /49
— Nevents 7.926e+04 + 2.120e+03
108 = Mass 0.1381+ 0.0000
= Sigma 0.002444 + 0.000027
— par4 151.6 £ 15.5
— par5 -4266 + 386.2
102 = paré 6.192e+04 + 5.304e+04
= par7 -4.776e+06 + 7.372e+05
- par8 1.155e+08 + 4.603e+07
— Nev2 2.175e+04 + 1.862e+03
10 = mass2 0.1381+ 0.0001
- sigma?2 0.00475U7 +0.000201
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tdiff|<20ns, out of +-10ns time
window

h_mass_33

_ h_mass_33
250 - Entries 11039
Mean 0.1137
RMS 0.01791
¥2 / ndf 56.23 / 49
200 Nevents 145.8 +21.9
B Mass 0.1387 + 0.0003
- Sigma 0.002962 + 0.000459
150 s par4 30.26 £ 0.49
- parb -1526 £ 21.2
— paré 4.074e+04 £ 7.829e+02
B par7 -7.993e+05 + 2.776e+04
100— par8 3.332e+06 + 9.642¢+05
B Nev2 5.143e-13 £ 5.171e-11
L mass2 0.1296 + 0.0190
50 — sigma2 0.01£0.05
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Inside +-20ns

h_mass_62
h_mass_62

— Entries 133307
10% = Mean 0.1354
= RMS 0.01138
- ¥2 / ndf 93.39/49
- Nevents 7.948e+04 +2.096e+03
10° — Mass 0.1381+ 0.0000
= Sigma 0.002445 + 0.000026
= pard 153 +15.7
B par5 -4468 + 390.7
paré 7.176e+04 + 5.368e+04
10° = par7 -4.8e+06 * 7.5e+05
= par8 1.121e+08 + 4.656e+07
— Nev2 2.169e+04 + 1.835e+03
B mass2 0.1381+ 0.0001
10 =— sigma2 0.004774 + 0.000202
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Outside +-20ns

h_mass 63
h mass 63
__ Entries 9850
— Mean 0.09901
— RMS 0.02417
— 2 / ndf 57.21/49
— Prob 0.1966
— Nevents 40.05 + 34.68
— Mass 0.1386 + 0.0026
— Sigma 0.00346 + 0.00147
— par4 27434394
— par5 -1326 + 183.2
— paré 3.4720+04 + 1.047e+04
— par7 -7.943e+05 + 2.836+05
— par8 5.687e-+06 + 1.096e+07
- Nev2 2.275e-11+ 9.367e-10
— mass2 0.1415 + 0.0244
— sigmaz 0.06707 + 0.08044
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ltdiff|<20ns, elast<0.05, +-10ns inside

h _mass_32
h_mass_32

B Entries 117412
10* = Mean 0.1319

= RMS 0.01707

— x? / ndf 88.82 /49

B Nevents 7.187e+04 + 1.915e+03
10° = Mass 0.1381+ 0.0000

= Sigma 0.002471 + 0.000027

- pard 122 +14.8

— par5 -3889 = 380.8
102 == par6 9.869e+04 + 4.928e+04

= par7 -4.164e+06 £ 7.211e+05

B par8 6.933¢+07 + 4.224e+07

B Nev2 1.822e+04 + 1.665e+03
10 = mass2 0.1379 = 0.0001

= sigma2 HJ 0mo4865 + 0.000228

b i
= | | | | | | | | |]|-|-‘|J-|-‘ HH|V
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ltdiff|<20ns, elast<0.05, inside +-10ns

h _mass 33

_ h_mass_33

— Entries 8711
0KF Mean 0.1276
80 — RMS 0.01236

- %2 / ndf 55.96 / 48
70 = Nevents 135.1+ 31.1

= Mass 0.1383 £ 0.0006
60 = Sigma 0.00308 + 0.00053

- par4 18.32 +1.71
50 - par5 -1094 + 109.7

- par6 3.144e+04 + 7.537e+03
40— par7 -8.223e+05 + 2.452e+05

- par8 1.29e+07 + 9.36e+06
30— Nev2 8.118e-10 + 6.064e-10

- mass2 0.137 + 0.023
o0 sigma2 0.009999 + 0.052111
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10*

10°

10°

10

Tdiff+elast, +-20ns

h _mass 62
h _mass 62
B Entries 118359
= Mean 0.1317
— RMS 0.01732
— x? / ndf 86.51 /49
B Nevents 7.193e+04 + 1.893e+03
= Mass 0.1381£0.0000
= Sigma 0.00247 £+ 0.00003
— par4 123.4+14.8
B par5 -4043 £ 385.5
= paré 1.05e+05 £ 4.94e+04
= par7 -4.201e+06 + 7.308e+05
- par8 6.874e+07 + 4.246e+07
B Nev2 1.827e+04 + 1.649e+03
= mass2 0.1379 + 0.0001
§ sigma2 Ld MUTABGB + 0.000226
= | | | | | | | | | | | | | | |-"|-‘|J-|-‘ HH {
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Tdiff+elast, +-20ns

h_mass_63
h_mass_63

180 =— Entries 7764

Mean 0.111

160 RMS 0.0156

— x2 / ndf 62.21/48

140 — Nevents 66.35 + 33.36

— Mass 0.1363 £ 0.0018

120 —— Sigma 0.004767 = 0.000014

— par4 17.41+ 257

100 — parb -1065 + 132.7

— paré 3.513e+04 + 6.632e+03

80 — par7 -8.884e+05 * 3.310e+05

— par8 1.051e+07 £ 8.141e+06

60 — Nev2 1e-10 £ 7.1e-11

— mass2 0.137 £ 0.023

40 — sigmaz2 0.01£0.05
20 —
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* Probability to lose piO using time window cut

* Prob = N1/NO
where N1 — number of piO outside time wind
NO — number of piO inside time window
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N pi0 in background/ N good(inside time window)
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N piO in background/ N good(inside time window)
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N pi0 in background/ N good(inside time window)

ltdiff|<20ns, elast < 0.05
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Conclusion

* Probability to lose piO using time window cut IS
about 0.4% when time window Is +-5ns, and
drops to zero when time window Is +-20ns.
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