
  

Review of Cuts we have studied so 
far:

● Delta T for each particle species and sub detector
● Kinematic Fitter Confidence Level
● Beam Energy Cut
● Beam Bunch Cut (RF Time)
● Vertex Cuts
● P vs Theta Cut for Photons (Reduces Secondaries)
● Number of photons reconstructed in the event

● All of these have been discussed in detail in my Analysis Note



  

Review of Cuts we will discuss:

● How does the Barnes Cut perform in my analysis? 
● Background Confidence Level < 0.1
● Signal Confidence Level > 10^-4
● Signal Confidence Level > 10^-2
● Confidence Level Ratio 1
● Confidence Level Ratio 10

● Special Kaon cut for TOF to reduce rho background
● Time of Flight Function shift 2 sigma
● Time of Flight Function shift 3 sigma
● Only Tight K+ Cut (strangeness conservation)
● Only Tight K- Cut (strangeness conservation)
● K+/K- Momentum < 3.0



  

Phi Meson; “No Cut”

K+K- Mass Vs BG CLK+K- Mass

K+K- Mass Vs Signal CL K+K- Mass Vs BG CL logY



  

Eta Meson; “No Cut”

g1g2 Mass Vs BG CLg1g2 Mass

g1g2 Mass Vs Signal CL g1g2 Mass Vs BG CL logY



  

Phi & Eta Meson; Background Confidence Level 
< 0.1

g1g2 MassK+K- Mass

K+K- Mass Vs Signal CL g1g2 Mass Vs Signal CL



  

Phi & Eta Meson; Confidence Ratio = 1

g1g2 MassK+K- Mass

Signal CL Vs BG CL Signal CL Vs BG CL log XY



  

Phi & Eta Meson; Confidence Ratio = 10

g1g2 MassK+K- Mass

Signal CL Vs BG CL Signal CL Vs BG CL log XY



  

Phi & Eta Meson; Signal CL > 10^-4

g1g2 MassK+K- Mass



  

Phi & Eta Meson; Signal CL > 10^-2

g1g2 MassK+K- Mass



  

Phi; TOF 2 Sigma Shift

K+K- Mass Vs BG CLK+K- Mass

K+K- Mass Vs Signal CL K+K- Mass Vs BG CL log Y



  

Eta; TOF 2 Sigma Shift

g1g2 Mass Vs BG CLg1g2 Mass

g1g2 Mass Vs Signal CL



  

Phi & Eta; TOF 3 Sigma Shift

g1g2 MassK+K- Mass



  

Phi & Eta; Only Tight K+ Cut

g1g2 MassK+K- Mass



  

Phi & Eta; Only Tight K- Cut

g1g2 MassK+K- Mass



  

Phi & Eta; K+/K- Momentum < 3.0

g1g2 MassK+K- Mass



  

Phi Fit Results Table



  

Eta Fit Results Table



  

Phi Fit Results Table; Best in 
Column



  

Eta Fit Results Table; Best in 
Column



  

Initial Conclusion:

● Cutting on the Background Confidence Level preserves the most 
signal events but its kind of pointless since it only cuts out 1% of 
background events 

● Signal Confidence Level Cut does the best job reducing 
background and increasing signal to background ratio.

● However, it still cuts a lot of signal events out.

● It still leaves a rho bump in K+K-

● Let’s eliminate this cut for now and see how the other cuts perform 
against each other; assuming we will use the Confidence Level cut 
in conjunction with the other ‘best’ cut. 



  

Phi Fit Results Table; Best in 
Column



  

Eta Fit Results Table; Best in 
Column



  

Conclusion:

● Both Confidence Level Factor cuts preserve the most events, 
however:
● They only cut out 21% of phi background events on average
● They make the signal to background ratio get worse for the eta
● They have roughly a factor of 2 or more of Total background in 

comparison to the other cuts 

● Once you remove the Confidence Level Factor cuts, the best cut is 
the 3 sigma TOF cut. It removes the most background and 
produces the best signal to background ratio in comparison to the 
other cuts.

● Other cuts may yield slightly more signal events but the effect is 
minimal. 

● THE BEST CUTS: TOF 3 sigma + Signal Confidence Level



  

Overall Results



  

Example Elliptical Mass Cuts



  

PhiEta



  

Alpha Vs PhiEta



  

alpha



  

Phi GJ(phi); Alpha 0



  

Phi GJ(phi); Alpha 90



  

Phi GJ(phi); Alpha 0, m(PhiETa) 
[1600-1700]



  

Phi GJ(phi); Alpha 90, m(PhiETa) 
[1600-1700]



  

Phi GJ(phi); Alpha 0, m(PhiETa) 
[1625-1675]



  

Phi GJ(phi); Alpha 90, m(PhiETa) 
[1600-1675]



  

Phi GJ(phi); Alpha 0, m(PhiETa) 
[1920-2020]



  

Phi GJ(phi); Alpha 90, m(PhiETa) 
[1920-2020]
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