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Differences in object selection

Ryuta Alex

𝐸(𝑐𝑜𝑛𝑒)

𝐸(𝑡𝑟𝑎𝑐𝑘)

0.4 0.1

𝐿𝑒𝑝𝑡𝑜𝑛 𝐸𝑚𝑖𝑛 /𝐺𝑒𝑣 10 3

𝐿𝑒𝑝𝑡𝑜𝑛 𝐸𝑚𝑎𝑥 /𝐺𝑒𝑣 100 𝑛𝑜𝑛𝑒

𝐼𝑠𝑜𝑙𝑎𝑡𝑖𝑜𝑛 𝑀𝑖𝑛𝑖𝑚𝑢𝑚
𝑇𝑟𝑎𝑐𝑘 𝐸𝑛𝑒𝑟𝑔𝑦/𝐺𝑒𝑣

10 3

𝑈𝑠𝑒 𝑃𝐼𝐷 𝑓𝑎𝑙𝑠𝑒 𝑡𝑟𝑢𝑒

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐽𝑒𝑡
𝐸𝑛𝑒𝑟𝑔𝑦/𝐺𝑒𝑣

𝑛𝑜𝑛𝑒 1

𝑇𝑜𝑡𝑎𝑙 𝑁𝑝𝑓𝑜 𝑜𝑓 𝑡𝑤𝑜 𝑗𝑒𝑡𝑠 𝑛𝑜𝑛𝑒 5
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With/without visible mass (Higgs mass) in BDT/Cut

➢ Previous Results

➢ Test

➢ Remove all visible mass from BDT input feature

➢ BDT: Used all visible mass (Higgs mass) as one of the BDT training’s

input features

➢ Cut-based: Applied strict cut (120 < visible mass < 130) 

➢ Remove strict cut (to 115 < visible mass < 130) in cut-based 

analysis
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BDT Results

signal zh 2f background 4f background

Pre-selection 238 30 494 480 828 515 425

Is signal 226 30 268 480 828 515 425

nPFO >= 10 226 29 861 152 634 444 219

115 < Visible Mass < 130 179 464 12 308 7 549

|Cos theta|<0.9 128 325 258 564

BDT score > 0 87 38 0 18

➢ BDT results comparison (with/without visible mass as training input) 

signal zh 2f background 4f background

Pre-selection 238 30 494 480 828 515 425

Is signal 226 30 268 480 828 515 425

20 <= nPFO <= 73 226 29 861 152 634 444 219

120 < Visible Mass < 130 179 464 12 308 7 549

|Cos theta|<0.9 128 325 258 564

BDT score > 0 86 33 0 19

Training with 

visible mass

Training without 

visible mass
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BDT Results

➢ Visible Mass

After BDT

(with visible mass in 

training)

Before BDT

After BDT

(without visible mass 

in training)



Cut-based Results

➢ Cut flow with strict visible mass cut
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Cut info Cut flow

nnhzz zh 2f background 4f background

Raw 6844 1140511 801811977 107203890

Pre-selection 238 30494 480828 515425

2mu+2j 226 30268 480828 525425

20<Npfo<73 198 10580 61902 268709

120<Vis_all_mass<130 145 228 4620 3279

|cos|<0.9 104 168 36 216

104<dimuon_rec_m<214 103 147 36 185

40<Vis_all_p<70 91 78 0 56

14<dijet_m<99 90 76 0 50

14<Lead_jet_e<69 85 63 0 28

3<Sub_jet_e<49 83 61 0 24

20<Mj_angle<142 79 54 0 18

12<dimuon_m<96 78 54 0 16

|vis_all_cos|<0.9 78 54 0 16

69<vis_all_rec_m<101 77 52 0 14



Cut-based Results

➢ Cut flow without strict visible mass cut
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Cut info Cut flow

nnhzz zh 2f background 4f background

Raw 6844 1140511 801811977 107203890

Pre-selection 238 30494 480828 515425

2mu+2j 226 30268 480828 525425

20<Npfo<73 198 10580 61902 268709

115<Vis_all_mass<135 189 450 9694 6533

|cos|<0.9 136 328 132 414

104<dimuon_rec_m<214 133 285 125 366

40<Vis_all_p<70 115 157 6 105

14<dijet_m<99 111 150 6 100

14<Lead_jet_e<69 104 122 0 54

3<Sub_jet_e<49 101 116 0 46

20<Mj_angle<142 96 103 0 34

12<dimuon_m<96 96 100 0 33

|vis_all_cos|<0.9 96 100 0 33

69<vis_all_rec_m<101 88 89 0 30
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Cut Based Results

➢ Visible Mass

120 < Visible Mass < 130 115 < Visible Mass < 130
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Using Alex’s object selection for Ryuta’s Channel

➢ Information

➢ We only have ntuples with enough variables using Alex’s object 

selection 

➢ Using the ntuples and Lingteng’s code to run the analysis, but with 

the normalization problem fixed
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Results
➢ Using Alex’s object selection to do Ryuta’s channel ( 𝒁(𝒎𝒖𝒎𝒖)𝑯(𝒁 −>

𝒗𝒗, 𝒁 ∗−> 𝒋𝒋)

Table in 

Lingteng’s thesis

Table using Alex’s 

object selection
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Results
➢ Using Alex’s object selection to do Ryuta’s channel ( 𝒁(𝒎𝒖𝒎𝒖)𝑯(𝒁 −>

𝒋𝒋, 𝒁 ∗→ 𝒗𝒗)

Table in 

Lingteng’s thesis

Table using Alex’s 

object selection
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Z(jj) H(vvmm) Channel

➢ Information

➢ Ntuple with enough variables using Alex’s object selection 

➢ Cut-based results



Cut-based Results (first look)

➢ Cut flow table
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Cut info Cut flow

qqhzz zh 2f background 4f background

Raw

Pre-selection

2mu+2j

10<Npfo<200

103<Vis_all_mass<224

|cos|<1

110<dimuon_rec_m<220

10<Vis_all_p<50

80 <dijet_m < 105

50<Lead_jet_e<80

25<Sub_jet_e<55

90<Mj_angle<175

Dimuon_m [10, 40]&&[80,100]

|vis_all_cos|<1

vis_all_rec_m [15,40]&&[75,105]



Cut-based Results (New cuts, running)

➢ Cut flow table
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Cut info Cut flow

qqhzz zh 2f background 4f background

Raw

Pre-selection

2mu+2j

38<Npfo<90

Vis_all_mass [115,155]&[180,220]

|cos|<0.9

110<dimuon_rec_m<220 not [124,127]

10<Vis_all_p<50

80 <dijet_m < 105

50<Lead_jet_e<80

25<Sub_jet_e<55

90<Mj_angle<175

Dimuon_m [10, 40]&&[80,100]

|vis_all_cos|<0.85

vis_all_rec_m [15,40]&&[75,105]


