APS Production - /star/institutions/ksu/bouchet/APS/script/scanDca/ALL_MERGE_part0.root
Here I look at the first part of the production files (part1.list : day 123 to day 141) for a possible D0 signal.  Since the root file is huge (~5.1M Events) it takes a long time to plot the Mass and even worse when we add cuts. So I made a lighter root file which will be faster. I used the following cuts to make the lighter root file. 
|Cos(θ*)| < 0.6

|Eta_D0| <1.85

ChargeK < 0 , chargePi > 0 

So all of the following plots has the above cuts in them. Other cuts are mentioned with each plot. 

See the dEdx Plots here
The following is a comparison of the plots as we vary the number of Tracks Used:

1. Number of Tracks
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2. Decay Length and its error
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A tighter cut on the slength_tcfit - From the above plot ( slength_tcfit Vs Mass) I tried to test the |slength_tcfit| <0.04 
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3. More Central Events

In the following plots I try various cuts with the cut on Number of tracks>1400
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4. Cutting on the Eta of D0
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5. trackDcaXY and trackDcaZ ( Using THelixTrack Method)
[image: image9.png]trackXYT
°

0.08

0.06

0.02

h21

Entries 2.9895350+07

Meanx
Meany
RMS x
RMSy

0
1

21

40*

10°

102

10

trackZT

h21

Entries 2.9895350+07
Meanx
Meany
RMS x
RMSy







[image: image10.png]h1 h1

x10° [enrios 1o020300r07  x10° Erres 15660750407
£ 7 7 7 7 7 7 200 =
Wean 1816 Wean 1817

200~ Rus 014 C Rus 01402

F ; L e B S S
180~ r

r 160—
160~ L

[ 140~
140~ r

F 120/~
120 r
1000 100~

£ L i i i i i

16 165 1.7 175 18 185 19 195 2 205 2.1 16 165 1.7 175 18 185 19





6. DecayXY and DecayZ (Using THelix Method)
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7. DCAXY_p and DCAZ_p ( DCA of tracks to the primary Vertex)
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8. The Pointing Angle ( myAngle)
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9. Momentum of the daughter tracks. 
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10. In the following plots I try to vary the above cut parameters to see if it helps. The red highlighted are the changed cuts
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11. Number of Tracks – changing the centrality
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Above plot fitted with BRTW Function
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12. Changing Eta to +/- 0.5


[image: image27.png]16000

14000

12000

10000

4000

2000

o

h1

Entries 1127880

Mean

-{RMS

175
0.2465

24

h1
16000 Entries 1127880
E Mean 1871
E #* RMS 0.1265
15000/ i
14000
13000
12000
11000
£ i





13.  pT Spectrum: For Number of tracks 1400 - 1600
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14. pT Spectrum: For Number of tracks 1400 – 1600 && |eta_D0|<0.5
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nTracks<100





nTracks<200





nTracks<300





S/N ~ 2.84





S/N ~ 1.37





No Signal!





nTracks<100





nTracks > 1400





nTracks<100, |slength_tcfit| < 0.05, dslength_tcfit < 0.02





nTracks > 1400, |slength_tcfit| < 0.45, dslength_tcfit<0.03





S/N ~ 2.919





Comment: The same plot above with slength_tcfit from 0-0.05 gives S/N~1.9. But,as we can see in the above plot  a cut on the absolute value gives a much a better signal. If the negative decay lengths are due to the detector resolution, these candidates are good D0s and we might be losing them by cutting out the negative entries.  








nTracks<100, |slength_tcfit| < 0.04, dslength_tcfit < 0.02





S/N ~ 2.994





flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03





flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03&&|eta|<1








flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03&&|eta|<0.5








nTracks > 1400





Flag > 1400





Flag > 1400





flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03&&abs(eta)<1&&trackXYT<0.03








flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03&&abs(eta)<1&&trackXYT<0.03&& trackZT<0.045














flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03&&abs(eta)<1&&trackXYT<0.03&&trackZT<0.045&&decayXYT>0.01&&decayXYT<0.05&&decayZT<0.035&&DCAXY_p <0.035&&DCAZ_p<0.02








EtaD0 Vs Mass








Pointing Angle: Mass





Mass





flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03&&abs(eta)<1&&trackXYT<0.03&&trackZT<0.045&&decayXYT>0.01&&


decayXYT<0.05&&decayZT<0.035&&DCAXY_p<0.035&&DCAZ_p<0.02&& myAngle>0.4&&myAngle<2.5








pPi Vs Mass





pK Vs Mass





flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.03&&abs(eta)<1&&trackXYT<0.03&&trackZT<0.045&&decayXYT>0.01&&


decayXYT<0.05&&decayZT<0.04&&DCAXY_p<0.035&&DCAZ_p<0.02&&myAngle>0.4&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1400&&abs(slength_tcfit)<0.05&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.0


&&trackZT<0.045&&decayXYT>0.01&&decayXYT<0.05&&decayZT<0.04&&


DCAXY_p<0.035&&DCAZ_p<0.02&&myAngle>0.4&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1400&&abs(slength_tcfit)<0.05&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04


&&trackZT<0.03&&decayXYT>0.01&&decayXYT<0.05&&decayZT<0.04&&


DCAXY_p<0.035&&DCAZ_p<0.02&& myAngle>0.4&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04&&


trackZT<0.03&&decayXYT<0.06&&decayZT<0.04&&DCAXY_p <0.035&&DCAZ_p<0.02&& 


myAngle>0.5&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04&&


trackZT<0.03&&decayXYT>0.01&&decayXYT<0.05&&decayZT<0.04&&DCAXY_p<0.035&&


DCAZ_p<0.02&&myAngle>0.4&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04


&&trackZT<0.03&&decayXYT<0.08&&decayZT<0.04&&DCAXY_p<0.035&&DCAZ_p<0.02


&& myAngle>0.4&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1400&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04


&&trackZT<0.03&&decayXYT<0.06&&decayZT<0.04&&DCAXY_p<0.035&&


DCAZ_p<0.02&&myAngle>0.4&&myAngle<2.5&&pPi>0.7&&pK>0.7








Pt_D0 > 1





Pt_D0 > 2





flag>1400&&flag<1700&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1


&&trackXYT<0.04&&trackZT<0.03&&decayXYT<0.06&&decayZT<0.04&&DCAXY_p<0.035&&


DCAZ_p<0.02&&myAngle>0.5&&myAngle<2.5&&pPi>0.7&&pK>0.7








Flag>1400&&flag<1500&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04


&&trackZT<0.03&&decayXYT<0.06&&decayZT<0.04&&DCAXY_p<0.035&&DCAZ_p<0.02&&


myAngle>0.5&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1500&&flag<1600&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04&&trackZT<0.03


&&decayXYT<0.06&&decayZT<0.04&&DCAXY_p<0.035&&DCAZ_p<0.02&&myAngle>0.5&&myAngle<2.5&&pPi>0.7


&&pK>0.7








flag>1600&&flag<1800&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04&&trackZT<0.03


&&decayXYT<0.06&&decayZT<0.04&&DCAXY_p <0.035&&DCAZ_p<0.02&& myAngle>0.5&&myAngle<2.5








ZOOMED





Pt_D0 > 2.5





Pt_D0 > 3





flag>1800&&flag<2000&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<1&&trackXYT<0.04


&&trackZT<0.03&&decayXYT<0.06&&decayZT<0.04&&DCAXY_p<0.035&&DCAZ_p<0.02&&


myAngle>0.5&&myAngle<2.5&&pPi>0.7&&pK>0.7








flag>1600&&flag<1800&&abs(slength_tcfit)<0.06&&dslength_tcfit<0.02&&abs(eta)<0.5&&trackXYT<0.04


&&trackZT<0.03&&decayXYT<0.08&&decayZT<0.04&&DCAXY_p<0.035&&DCAZ_p<0.02&&myAngle>0.5


&&myAngle<2.5&&pK>0.7&&pPi>0.7








ZOOMED





ZOOMED





Flag>1400&&flag<1600&&pTCut





PT_D0 > 3.5





Pt_D0 > 4





PT_D0 >4.5





PT_D0 >5





pT_D0 > 0.5





pT_D0 > 1.0





pT_D0 > 1.5





pT_D0 > 2





pT_D0 > 2.5





pT_D0 > 3





pT_D0 > 3.5





pT_D0 > 4





Flag>1400&&flag<1600&&|eta|<0.5&&pTCut





pT_D0 > 4.5





pT_D0 > 5.0








