AuAu - 2007Production2(number of events processed, 80,000)
Here I tried to look at the effect of decay length and DCA Cuts using helix swimming method implemented by Jonathan.
See the Default Cuts/Diagnostic Plots
Based on the analysis on 15th June 2009,( click here to see it ) the cuts applied on the following Plot(apart from default cuts) are,
1. SiliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0
[image: image13.png]
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2. SiliconHits>1

(Other cuts on this plot:NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0,decayXYC<0.5)
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3. Using decay length values from Global Track Branches(using StPhysicalHelix)
(Other cuts on this plot:siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0)
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The maximum value of S/N is for the cut: decayXY<0.5
4. Decay length using StDcaGeometry with StPhysicalHelix

 (Other cuts on this plot:siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0)
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As the cut on decayXYC is increased beyond 0.6 the S/N is found to be going down more.
5. Decay length using THelixTrack from StDcaGeometry
(Other cuts on this plot:siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0)
[image: image5.png]
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Cutting on decayXYV(decay length using THelixTrack directly from DcaGeometry) actually reduces S/N here!

6. trackDcaXY(Other cuts on this plot:siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0)
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7. DCAXY_p( other cuts on this plot:siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0)
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	DCAXY_p<0.7
	3.2984

	DCAXY_p<0.8
	3.2977

	DCAXY_p<1.0
	3.2352


8. trackXYC(other cuts on this plot:siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0)
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9. trackXYV(other cuts on this plot:siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0)
Cutting on this variable reduces S/N as in the following table
	trackXYV<0.2
	1.9432

	trackXYV<0.4
	1.8338

	trackXYV<0.6
	1.9033

	trackXYV<0.8
	2.1999

	trackXYV<1.0
	2.1431

	trackXYV<1.2
	2.1191


10. trackXYZV(other cuts: same as in the above plots)
[image: image10.png]



11. Best Plot So far:

Cuts: siliconHits>0,NTotPr<100,|angle|<0.6,pT>0.3,|eta|<1.85,|nSigma|<2.0, trackDcaXY<0.7&&|trackDcaZ|<0.7&&decayXY<0.5
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12. I tried the charge Cut on the above plot
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To Do: Try to subtract the background from the signal plot. 

The above is what I observed on Real Data. 
Based on the above analysis it seems the 1st and 2nd Method( as Jonathan calls it) which is

(1) Using values from Global Track Branches(using StPhysicalHelix)
(2) StDcaGeometry with StPhysicalHelix
Seems to give better S/N
But the 3rd method which is THelixTrack from StDcaGeometry seems to be destroying the Signal. 
Note: In the previous run without any cuts on decay length we got S/N ~ 3.4 on the same dataset. But here we loosened our cuts(eg. |nSigma| from 2 to 2.5, nTracks cut from 100 to 200, |slength| from 0.07 to 0.15) which might have increased the background. 
Data sample: 2007 Production2, P08ic( files on NFS)

Root file: ~jai2006/jaiby/helix/MuKpi_AuAu.root

Macro: ~jai2006/jaiby/helix/MuKpi.C

S/N ~ 3.18





decayXYC<0.3


S/N ~ 3.419





decayXYC<0.5


S/N ~ 3.4237





decayXYC < 0.55


S/N ~ 3.3637





decayXYC < 0.6


S/N ~ 3.3187





decayXYV<0.4


S/N ~ 2.16





decayXYV < 0.5


S/N ~ 2.2621





decayXYV < 0.6


S/N ~ 2.2238





decayXYV < 0.8


S/N ~ 2.2172





S/N ~ 2.8842





decayXY<0.2


S/N ~ 3.1183





decayXY < 0.4


S/N ~ 3.3134





decayXY < 0.5


S/N ~ 3.4539





decayXY<0.6


S/N ~ 3.3518





trackDcaXY<0.2


S/N ~ 3.0898





trackDcaXY<0.5


S/N ~ 3.2115





trackDcaXY<0.7


S/N ~ 3.2904





trackDcaXY<0.8


S/N ~ 3.27





DCAXY_p<0.2


S/N ~ 3.1068





DCAXY_p <0.4


S/N ~ 3.1271





DCAXY_p < 0.5


S/N ~ 3.3839





DCAXY_p < 0.6


S/N ~ 3.3341





trackXYC < 0.2


S/N ~ 3.089





trackXYC<0.6


S/N ~ 3.2328





trackXYC<0.7


S/N ~ 3.2904





trackXYC<0.8


S/N ~ 3.2727





trackXYZV < 1.2, S/N = 2.2318


Cutting on trackXYZV seems to be damaging the signal!





trackXYZV < 0.2 -> 2.2361


trackXYZV < 0.4 -> 2.0653


trackXYZV< 0.5 -> 1.9676


trackXYZV< 0.7 -> 1.9913


trackXYZV<0.9 -> 2.0932


trackXYZV<1.2->2.2318





S/N ~ 3.52





Here red curve is for QGlK*QGlPi<0


And black curve is QGlK*QGlPi>0





0.05<decayXYV<0.5


S/N ~ 1.9769





�





0.06<decayXY<0.5


S/N ~ 2.3873








