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Outline

• Full simulation of Signal and Dominant background (zzsl-
>mumu+qq)


• Background both from 3T and 3.5T are filtered


• Fit template not updated



Efficiency and Fit Configuration 
H->bb H->cc H->gg

3.5T 54.35% 53.92% 50.31%

3T 52.47% 51.78% 49.40%

• Signal Only Fit 
• Signal Recoil :Crystal Ball + Double Sided Exponential 
• Flavor template from MC 
• Hww and Hzz are fixed



Cutflow of H->bb
3T 3.5T Eff Ratio InEff Ratio

FSClasser 86.4622% 87.2201% 0.99131 1.059304

cos 𝜃z 83.2223% 82.9499% 1.003284 0.984024

cos 𝜃𝜇𝜇 95.2939% 95.4212% 0.998666 1.027802

M𝜇𝜇 94.7533% 96.0762% 0.986231 1.337148

M_recoil 92.7102% 92.7839% 0.999206 1.010213

2J+Lep_Veto 98.5379% 99.2262% 0.993063 1.889506

JetnPFO 99.4802% 99.7175% 0.997620 1.84

cos 𝜃JJ 92.8495% 92.8624% 0.999861 1.001807

MJJ 99.2394% 99.6308% 0.996071 2.060130

y-value 96.4361% 96.4749% 0.999598 1.01107



Cutflow of ZZ->mumu+bb
3T 3.5T Eff Ratio

Filter 4.5%

FSClasser Unknown

cos 𝜃z 68.021% 68.619% 0.9913

cos 𝜃𝜇𝜇 89.068% 89.052% 1.0002

M𝜇𝜇 88.390% 89.680% 0.9968

M_recoil 44.845% 45.302% 0.9899

2J+Lep_Veto 97.111% 98.397% 0.9869

JetnPFO 99.346% 97.403% 1.0199

cos 𝜃JJ 91.916% 92.420% 0.9945

MJJ 94.528% 85.973% 1.0995

y-value 93.246% 94.013% 0.9918



Mjj Distribution
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Why the shift?



Fit Results Old Result
3 T 3.5 T

True Value: 
nHbb: 10806.7 

nHcc: 497.2 
nHgg: 1471.6 

nzzsl_bb: 1339.6 
nzzsl_cc:  1394.1 
nzzsl_uds:4069.4 

True Value: 
nHbb: 11188.2 

nHcc: 518.2 
nHgg: 1502.4 

nzzsl_bb: 1423.2 
nzzsl_cc:1447.3238 
nzzsl_uds: 4330.6



Mrecoil from Fit
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Results of ToyMC
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Backup



Conclusion

• A shift found in SM mumu+qq background, leading to 
difference in jet pair invariance cut efficiency


• No significant change found in terms of the uncertainty 
from toyMC



Cutflow zz_sl->mumuqq(old 
result)

3T down 3.5T down 3T up 3.5T up

FSClasser+filter 21699 24189 14259 15367

cos 𝜃z 14984 16853 9821 10627

cos 𝜃𝜇𝜇 13367 15002 8638 9327

M𝜇𝜇 11893 13524 7725 8429

M_recoil 5434 6209 3617 3942

2J+Lep_Veto 5147 6111 3450 3906

JetnPFO 4992 5632 3326 3589

cos 𝜃JJ 4580 5188 3030 3291

MJJ 4434 4672 2903 3054

y-value 4145 4375 2726 2857



Fit Results Old Result
3 T 3.5 T

True Value: 
nHbb: 10806 

nHcc: 497 
nHgg: 1471.6

True Value: 
nHbb: 11188.2 

nHcc: 518.2 
nHgg: 1502.4



Fit Result
3T 3.5 T

Value ERROR VALUE ERROR
nHbb 1.08074×104 106.798 1.111884×104 108.469
nHcc 496.335 40.874 518.285 40.8309
nHgg 1.46764×103 57.649 1.50056×103 58.8540
nHbkg 13.7384 8.19635 15.7974 8.20483
sigma 0.316155 6.08143×10-3 0.269189 5.05385×10-3

mean 125.259 6.28207×10-3 125.237 5.39250×10-3

a -1.00508 0.027144 -1.00956 2.64415×10-2

n 0.948601 0.0219960 0.939792 0.0204244
peak 124.496 - 124.524 -
tau 0.503652 - 0.463546 -

tail_fraction 0.96875879 - 0.9636108 -
𝜇H->bb-1 9.91×10-5 9.88×10-3 -6.164×10-3 9.695×10-3

𝜇H->cc-1 -1.74×10-3 8.22×10-2 1.76×10-4 0.078795
𝜇H->gg-1 -2.679×10-3 3.917×10-2 -1.199×10-3 0.039174
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B Likeness
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C Likeness
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