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Outline

* Extrapolation the high pt mean and sigma use
polO Fit
*  Why the purity Runl2 higher than Run08?



Gauss Fit nsigmak in global Pt Bin by Bin
(InvMass cut m<0.1Gev)
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nsigmaE mean and sigma PolO Fit
(Fit range 2.5-8.5)

2.5

—+— mean from Fit
) ) Mean: -0.396271 +/- 0.024788
—+— sigma from Fit

Sigma: 0.876414 +/- 0.021902

!
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Three Gauss Fit Inclusive electron purity

nsigmaE mean and sigma with polO Fit

Constrain the electron with one sigma standard deviation
Three sigma standard deviation for Pion and Kaon+proton
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Constrain the electron with one standard deviation
Three standard deviation for Pion and Kaon+proton
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Purity statistic uncertainty

Pt(2.5-6.5)

staErr
*2 / ndf 82.41/82
85— Constant 23110
F Mean 0.9988 + 0.0000
30— Purity distribution Pt 2.5 to 3.5 Sigma  0.000112 + 0.000003
25— Mean 0.9988 sigma 0.00011
20—
15—
10
5
I R P N R AR
0995 0996 0997 0998  0.999 1 1001 1.002
staErr
- *2/ ndf 9.886 /5
E Constant 402.1+16.1
400/— Mean 0.9804 + 0.0000
E  Purity distribution Pt 4.5 to 5.5 Sigma  0.001231+ 0.000030
350/—
E Mean 0.9804 sigma 0.00123
300f—
250
200
150
100—
50—
Evv v v e [ Ll .
Bs 0.85 0.9 0.95 1 1.05

staErr
2
800 %2/ ndf 0.7183/1
E Constant 838.4 £ 33.3
700 Mean 0.9928 + 0.0000
T Purity distribution Pt 3.5 to 4.5 Sigma  0.0005929 + 0.0000140
600[— )
C  Mean 0.9928 sigma 0.00059
500—
400—
300[—
200—
100
:w|||\|||\||||I|‘|I L
B 0.85 0.9 0.95 1 105
staErr
%2/ ndf 19.87/17
160/— Constant 1485+58
r Mean 0.9468 + 0.0001
140[— Purity distribution Pt 5.5 to 6.5 Sigma  0.003293 + 0.000074
120 Mean 0.9468 sigma 0.00329
100[—
80—
60—
40—
20—
Coov v v b el 1A L
Bs 0.85 0.9 0.95 105




Purity statistic uncertainty
Pt(6.5-16.5)
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Purity of inclusive electron
(electron mean and sigma from polO Fit )
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Systematic uncertainty: Fit the purity with 1/2/3 standard deviation, then get the
maximum deviation from these three constrain Fit

Statistics uncertainty : Randomly shift the data point up and down 1000 times
follow the Gauss function, then make the Gauss Fit . Get the mean as the purity
central value, the sigma as the statistics uncertainty.



Compare the Runl12 ePID Cuts and Run08

Run08 Run12 Run12->Run08
triggerDSM | HTO && THO && THO && DSMadc<16
ADC DSMadc<16 DSMadc<=15&&

HT1 && DSMadc>11 HT2 &&DSMadc>=19

DSMadc>=16 && TH2

DSMadc<19 &&18<DSMadc

TH2&&19<=DSMadc
Track nFit>20 nFit>20 nFit>20
quality cut | nFit/nMax >0.52 nFit/nMax >0.52 nFit/nMax >0.52

gDCA<1.5 nHitsDedx >15 gDCA<1.5

gDCA<1.5
first TPC <70 <73 <70
point
zVtex cut [Vz|<30 |[Vz|<35 <30
eta cut |eta]<0.5 |eta]<0.7 |eta|<0.5
pt primary | >1.5Gev No No cut
electron
pair DCA pairDCA<1.0 pairDCA<1.0 pair DCA<1.0
p/E O<p/e <2 0.3<poe<1.5 O<p/E<2
btower dphi<0.1 No No cuts

Dz<20
bSMDEta dphi<0.15 Dz<3 Dz<15

Dz<15
bSMDphi dphi<0.15 dphi<0.015 dphi<0.15

Dz<35
nsmd_eta nsmd_eta>1 nsmd_eta>1 nsmd_eta>1
nsmd_phi nsmd_phi>1 nsmd_phi>1 nsmd_phi>1
nsigma_E -l<nsigma_e nsigma_e>-1 remove nsigma_e<3

& & nsigma_e<3




Run08 Cuts Applied(Left)
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Runl12Cuts(Right)
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Run08 Cuts Applied(Left)
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Run08 Cuts Applied(Left) Runl12Cuts(Right)
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Run08 Cuts Applied(Left)
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Run08 Cuts Applied(Left)
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Run12Cuts(Right)
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Run08 Cuts Applied(Left)

Run12Cuts(Right)
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Run08 Cuts Applied(Left) Run12Cuts(Right)
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3 [ mh1nSigETrgPt6Trg2 3 20 ; mh1nSigETrgPt6Trg2
O Pt8.5t010.5 Entries 147 - Pt8.51t010.5 Entries 214
15 [ Mean -0.5107 C Mean -0.4014
- RMS 1.126 L RMS 0.9645
r %2/ ndf 43.65/ 43 15— ¥2 / ndf 51.04 /40
L Constant 6.45+0.80 C Constant 9.985 + 1.058
10— Mean -0.4534 + 0.1075 - Mean -0.3035 + 0.0712
C Sigma 1.049 + 0.134 R Sigma 0.8337 + 0.0849
51— B
TN t
£ p IR TN : |
C + +fw e f #N{++
5 Cooo b v v b v b b b b g [ [ [ T T N N TN TN NN NN SN NN MO A S MR N N1
6 -4 2 0 2 4 6 6 -4 2 0 2 4 6
nsigmaE nsigmaE
600
900 C 2
g } 27 ndf 5239/ 44 C Prom 8510105 H ’gé"d' 195761'(?1/(?8
= 150 + 44.2 - Ptfrom 8.5 to 10. A+ 10.
el TS oy oate o me 500/ -0.4211+ 0.0442
700— ec 0.8489 + 0.0411 - 0.8806 + 0.0343
E nC 1674 + 80.7 C 1089 £ 30.9
600/ T -2.538 +0.026 400/— -2.508 + 0.025
E no 0.8716 + 0.0366 C 0.8561+ 0.0244
500 E KC 388.9 +43.7 L 215.3+24.2
= -4.446 +0.084 - -4.427 +0.089
wob 0.9352 £ 0.0167 300— 0.9422 +0.0844
300~ 200(—
200 C
100/ 100[—
0 :I | =
-1 -8 0_"' ol b Py
10 4
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cont

Run08 Cuts Applied(Left)

Pt10.5t0 16.5

mh1nSigETrgPt7Trg2
Entries 36
Mean -0.42
RMS 0.2086
%2 / ndf 15.9/25
Constant 2.351+0.510

Mean -0.8035 + 0.2646

Sigma 0.9997 + 0.2848
Il ‘ Il Il 1 | 1 1 Il ‘ Il ‘ Il 1 1 | Il 1 Il ‘ 1
-6 -4 -2 2 4 6
nsigmaE
350
= X / ndf 60.71/36
[ Ptfrom 10.5t0 16.5 eC 46.28 +8.88
3001— eu -0.4486 +0.0321
o ec 0.8318 +0.0364
250 nC 674 +28.2
C U -2.307 £ 0.033
C no 0.9019 + 0.0388
200/ KC 117.1+£20.4
C Ku -4.309 +0.133
C Ko 0.9352 + 0.1328
150 —
100—
50—
QL AR D A
10 -8 4 6 8

10

cont

Runl12Cuts(Right)

8 mhinSigETrgPt7 Trg2
[ Pt10.5t016.5 Entries 59
L Mean -0.4641
61— RMS 0.7785
r %2 / ndf 20.02/29
L Constant 2.307 £ 0.465
44— Mean  -0.6895 + 0.2753
r Sigma 1.328 + 0.388
Py
_4 C 1 ‘ 1 Il 1 ‘ 1 1 1 J 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
6 -4 2 0 2 4 6
nsigmakE
2201 % ndf 41.08/35
00 55.86 + 5.83
-0.3715 + 0.0364
1801 0.8984 + 0.0375
431+12.4
160 -2.287 +0.042
140F 0.9422 + 0.0252
= KC 38.66 + 9.22
120 -4.303 +0.215
= Ko 0.9422 + 0.1052
100F
80
60
40
20
0 N BRI AR AT
10 4 6 8 10
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Electron Mean and sigma(polO Fit)
Fit Range(2.5-8.5)

Run08 Cuts Applied(Left) Run12Cuts(Right)

251 251
, ——4— mean from Fit F —+— mean from Fit
o . ] o , , Mean: -0.396271 +/- 0.024788
2 B S A Mean: -0.417366 +/- 0.031241 - b sigma fom Fit
\sE- Sigma: 0.856664 +/- 0.026165 15 &ww&WMT#@Dm%Q
1= + 1= I
r S r i
51— 05—
03 r Sigma_Mean_m <0.1Gev - Sigma_Mean_m <0.1Gev
o o—
: : e
05— T -0.5— T
\ J | \ | | e E | ! | | | | |
b 4 6 8 10 12 14 16 B 4 6 8 10 12 14 16
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Compare the Mean ,sigma, constant ratio
Red: Runl12 Default cut Black: Run08

§ 0:— 4 ¢ electron 12 £ 1‘55 4 electron 12
=r ““—‘—’—Ziz"ﬂ% % ¢ electron 08 @14 + electron 08
E . ¥ pion 12 - nsigmaE Sigma  #pion 12
= nsigmaE Mean % pion 08 13 % pion 08
C + kaon 12 12; + kaon 12
o + kaon 08 TE + kaon 08
= * * = 1.1
C —— —— = —
83— —.— 1= —— 7
C =
C —— e i = = )
- 09 g 19 ==
4 I E :
C 1 0.8 »—1'—'_§_'_'
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S _{#4% e 07E-
= 0.6/—
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nsigmak Mean of E, P and K+P Sigma of E,P,K+P
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Compare the purity of Run12 and Run08

Purity

0.8

0.6

0.4

0.2

Green:

r : Runi2
B Inclusive electron purity
_ + Run08 Cuts
= — = = [
L — = -~ Shift Mean
[~ T
— + e 4 . + Run08
B T
N T |
L L 4
- T
B T
— l

c v e e b by e by e b

2 4 6 8 10 12 14 16

Runl2, Default cut

Blue : Run12, with Run08 cuts applied
Yellow:Run12, with Run08 cuts and with electron/pion/kaon
mean shifted up by 0.3/0.5/0.8"
Red: Run08 purity

Pt
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Geometry tags for years 2008 and 2012

| Material in front of TPC [y2008pro] | [CAVE_px | Material in front of TPC [y2012pro] | [CAVE_px

depti [1/7,]
o

o

-1 -0.5 0 0.5 1

Run12 photo conversion from the materiel higher,(material
budget) purity will be increase about 0.05

Material Budgets
(Number of Radiation Lengths in front of TPC Inner Field Cage)

Jason Webb
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Conclusion:

Why the purity of Run12 higher than Run08?

1.Run12 ePID cuts is tighter than Run08

2. TPC calibration is different ( Electron Mean position )

3. Run12 sigma of Pion,Kaon Proton is narrow(hadron
contamination)

4. Runl12 photo conversion from the materiel higher,(material
budget) purity will be increase about 0.05



To do list

1. Calculate trigger efficiency
2. Calculate photonic reconstruction efficiency from

embedding sample
3 .Refit the purity with pion and kaon constraints from Hao's

study
4.calculate single electron reconstruction efficiency from

embedding sample



Thanks



