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Targets
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• 1. Improve D0 significance at very low pT (0-0.5) 

• 2. Improve D0 significance at very peripheral 
events ( 60-80%)
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Method

 3

• Three Minimization Methods in TMVA rectangle 
cuts 
•  Monte Carlo sampling (MC):  

—> improved by increasing SampleSize  
•  Genetic Algorithm (GA) 

—> increase "popSize" (at least >10 * number of variables)  
—> increase "nsteps" 

•  Simulated Annealing (SA) algorithm: "Increasing Adaptive" 
approach  
—> increase "MaxCalls"  
—> adjust   "MinTemperature"  
… 

• CutsSA is fastest in D0 topological cuts tuning
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Total D0 signal
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New Old
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Compare with old results: 0-10%
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Significance Raw yield S / B
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Compare with old results: 10-20%
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Significance Raw yield S / B
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Compare with old results: 20-40%
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Significance Raw yield S / B
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Compare with old results: 40-60%
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Significance Raw yield S / B
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Compare with old results: 60-80%
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Significance Raw yield S / B
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Compare with old results: 0-80%
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Significance Raw yield S / B



Xiaolong Chen USTC/LBNL

Tight and loose cuts: 0-10%
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Significance Raw yield S / B
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Tight and loose cuts: 10-20%
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Significance Raw yield S / B
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Tight and loose cuts: 20-40%
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Significance Raw yield S / B
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Tight and loose cuts: 40-60%
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Significance Raw yield S / B
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Tight and loose cuts: 60-80%
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Significance Raw yield S / B
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Backup
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Supply
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• 1. New rectangle cuts  
http://portal.nersc.gov/project/star/xlchen/
D0_Summary/D0_reTune/StAnaCuts.h  

• 2. Cuts as function of pT plots  
http://portal.nersc.gov/project/star/xlchen/
D0_Summary/D0_reTune/topoCutsRun14.pdf  

• 2. BDT  
http://portal.nersc.gov/project/star/xlchen/
D0_Summary/D0_reTune/D0_reTuneBDT.pdf 

http://portal.nersc.gov/project/star/xlchen/D0_Summary/D0_reTune/StAnaCuts.h
http://portal.nersc.gov/project/star/xlchen/D0_Summary/D0_reTune/StAnaCuts.h
http://portal.nersc.gov/project/star/xlchen/D0_Summary/D0_reTune/topoCutsRun14.pdf
http://portal.nersc.gov/project/star/xlchen/D0_Summary/D0_reTune/topoCutsRun14.pdf
http://portal.nersc.gov/project/star/xlchen/D0_Summary/D0_reTune/D0_reTuneBDT.pdf
http://portal.nersc.gov/project/star/xlchen/D0_Summary/D0_reTune/D0_reTuneBDT.pdf
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D0 Signal at 0-0.5GeV, 0-10%
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Old cuts: Mix-event Old cuts: Like-sign new cuts
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D0 signal at 0-0.5GeV, 60-80%
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Fit unlike-sign: gaus+pol2
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0-10% tuning: scaled to 100M events
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For 2466 signal and 200000 background
 isS+Bevents the maximum S/

6.4544 when cutting at 0.4950

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 5349 signal and 244000 background
 isS+Bevents the maximum S/ 13.8346 when cutting at 0.4550

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 20526 signal and 322053 background
 isS+Bevents the maximum S/

53.8234 when cutting at 0.4250

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 14994 signal and 111706 background
 isS+Bevents the maximum S/

65.3775 when cutting at 0.5550

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 8879 signal and 226600 background
 isS+Bevents the maximum S/

57.5146 when cutting at 0.5950

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 1005 signal and 20609 background
 isS+Bevents the maximum S/

23.0362 when cutting at 0.6850

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.
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10-20% tuning: scaled to 100M events
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For 1476 signal and 103100 background
 isS+Bevents the maximum S/ 5.7711 when cutting at 0.4450

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 4489 signal and 89771 background
 isS+Bevents the maximum S/ 17.3073 when cutting at 0.4050

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 16219 signal and 205383 background
 isS+Bevents the maximum S/

53.1830 when cutting at 0.4150

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 13279 signal and 104640 background
 isS+Bevents the maximum S/

63.3954 when cutting at 0.5950

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 7669 signal and 126293 background
 isS+Bevents the maximum S/

56.2926 when cutting at 0.6250

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 866 signal and 13276 background
 isS+Bevents the maximum S/

20.6243 when cutting at 0.7250

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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20-40% tuning: scaled to 100M events
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For 1352 signal and 43124 background
 isS+Bevents the maximum S/ 7.9993 when cutting at 0.4350

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 3036 signal and 47190 background
 isS+Bevents the maximum S/

17.5380 when cutting at 0.4550

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 10086 signal and 66830 background
 isS+Bevents the maximum S/

51.9699 when cutting at 0.5250

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 8995 signal and 59234 background
 isS+Bevents the maximum S/

54.5992 when cutting at 0.5250

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 5169 signal and 45121 background
 isS+Bevents the maximum S/

49.4803 when cutting at 0.6750

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 696 signal and 5626 background
 isS+Bevents the maximum S/

19.4160 when cutting at 0.7650

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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40-60% tuning: scaled to 100M events
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For 330 signal and 5650 background
 isS+Bevents the maximum S/

5.2967 when cutting at 0.4750

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 1133 signal and 8286 background
 isS+Bevents the maximum S/

14.5808 when cutting at 0.4750

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 3765 signal and 18642 background
 isS+Bevents the maximum S/

35.2005 when cutting at 0.5750

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 3046 signal and 8896 background
 isS+Bevents the maximum S/

37.3188 when cutting at 0.7050

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 2200 signal and 17670 background
 isS+Bevents the maximum S/

33.0241 when cutting at 0.6850

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 277 signal and 1045 background
 isS+Bevents the maximum S/

12.4431 when cutting at 0.7850

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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60-80% tuning: scaled to 100M events
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For 111 signal and 777 background
 isS+Bevents the maximum S/

4.4724 when cutting at 0.7350

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 224 signal and 850 background
 isS+Bevents the maximum S/

8.1861 when cutting at 0.5850

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 951 signal and 15378 background
 isS+Bevents the maximum S/

17.0252 when cutting at 0.4550

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 688 signal and 7175 background
 isS+Bevents the maximum S/

16.6107 when cutting at 0.5750

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 402 signal and 5312 background
 isS+Bevents the maximum S/

13.5690 when cutting at 0.6450

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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For 96 signal and 360 background
 isS+Bevents the maximum S/

7.3579 when cutting at 0.7750

Method Cuts provides a bundle of cut selections, each tuned to a
different signal efficiency. Shown is the purity for each cut selection.

Cut efficiencies and optimal cut value
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