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Status

» CEPC memo v1.0 completed

» Merely cut-based code updated
» The other 4 channels’ BDT study finished



BDT on wHZZ (upjj)
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Normalized Unit

BDT on wHZZ (upjj)

» Output BDT score
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BDT on wHZZ (upjj)

Cut Signal ZH Background 2f Background 4f Background ﬁ
> Cut FIOW Fxpected 6844 1140511 801811977 107203890
Pre — selection 238 30494 480828 515424
Signal or not 226 30268 480828 515424
M pimuon = ﬂ’rﬂrdijet 125 2832 421952 156993 0.1642
N(pfo) 117 1259 60398 68100 0.325
Mpissing 102 147 2152 791 1.8168
s - M isible 101 82 696 325 2.9267
BDT this time c050igible 96 7 124 79 4.9672
BDT score 80 12 0 27 7.383
Cut Signal ZH Background 2f Background 4f Background b‘-’+ =
Fxpected 6844 1140511 801811977 107203890
Pre — selection 238 30494 480828 515424
Stignal or not 226 30268 480828 515424
Mgimuon > Mgijet 125 2832 421952 156993 0.1642
N(pfo) 117 1259 60398 68100 0.325
M pissing 102 147 2152 791 1.8168
_ M gimuon 95 136 1762 258 2.007
Merely cut-based Maijet 94 131 258 204 3.5888
*cos 0 94 131 258 204 3.5888
(.‘.OSIC)'W;S;;Mﬁ 89 125 37 57 5.0842
Angle,, 83 72 0 16 6.3751
=My 83 72 0 16 6.3751
* Mgt 83 72 0 16 6.3751
Misible 83 26 0 11 6.7871
*Pisible 83 56 0 11 6.7871
*Pr . 83 56 0 11 6.7871
*Eleading jet 83 56 0 11 6.7871
¥ PPy ding jer 83 56 0 11 6.7871
*E.a'ub—h-:ading jet 83 o6 0 11 6.7871
KL, b eading iet 83 56 0 11 6.7871
not ptp  HZZ 72 17 0 9 T.2837
not gqgHZZ 72 17 0 9 T.2837




BDT on vwHZZ (jjup)

> Pre-BDT cuts

Cut

Mai—muon < Mai—jet
30 < N(pfo) <100
75 < Mypissing < 110
110 < M0 < 140

|cos Byisipte | < 0.95
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Normalized Unit

BDT on vwHZZ (jjup)
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> Output BDT score » —— vs BDT score cut
VvS+B
0.00
12 1 T T T =
o Signal (train) — =
B Background (train) — ]
0l ® Signal (test) — =
® Background (test) — —
8 = :
2 =
1.5 E— —E
6- = =
1= —
== =
4- — ]
" nll | . . . . | -
T 70E- =
& 60— \RLLH7 =
21 = S0 3
fuf- =
Z 30 =
20E- =
01 10E- =
T T T T T T T T T — . , \ 4 | | =
-0.7 -06  -05 -04 =03 -02 =01 0.0 01  #minus0.6 #minus0.4 #minus0.2 0 0.2 0.4

BDT score BDT score cut



BDT on vwHZZ (jjup)

Cut Signal ZH Background 2f Background 4f Background ;;_ =
> Cut FIOW Expected 6844 1140511 801811977 107203890
Pre — selection 238 30494 480828 515424
Signal or not 226 30268 480828 515424
M gimuon < Maijet 101 27436 58876 358431 0.1521
N(pfo) 97 20843 364 231698 0.1939
Minissing 79 769 37 2083 1.4508
BDT this time Myisibte 76 445 0 910 2.0327
costlyisible 73 130 0 360 2.4836
BDT score 47 76 0 16 3.9875
Cut Signal ZH Background 2f Background 4f Background ‘/;’_1_—3
Expected 6844 1140511 801811977 107203890
Pre — selection 238 30494 480828 515424
Signal or not 226 30268 480828 515424
M gimuon < Magijet 101 27436 D876 358431 0.1521
N(pfo) 97 20843 364 231698 0.1939
Mmissing 79 769 37 2083 1.4508
MEFEly cut-base M girnuon 78 707 7 1732 1.5596
dijet 68 H76 0 830 1.7719
*cos 0 68 576 0 830 1.7719
COSH”“?;MF_ 64 Hb2 0 452 1.9743
Angle,,; 59 239 0 70 3.1041
Mse on 58 214 0 65 3.184
*M i, b8 214 0 65 3.184
M;cible a7 175 0 h4 3.4122
*R;isibie LY 175 0 h4 3.4122
*Pr . i 57 175 0 54 3.4122
*Fleading jet o7 175 0 54 3.4122
P 57 175 0 54 3.4122
*Foub—leading jet 57 175 0 h4 3.4122
*pj‘efuh—[e:udinq et LY 175 0 h4 3.4122
not pwtuy " HZZ 57 175 0 54 3.4122
not qqHZZ 50 130 0 13 3.3773




BDT on qqHZZ (vvup)

> Pre-BDT cuts

Cut

Mmissing > Mdi—muon
40 < N(pfo) <95
75 < Mgi_jer < 105

110 < M[$¢

di—jet < 140

|cos Oyisipe | < 0.95

» ROC Curve
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Normalized Unit

BDT on qqHZZ (vvup)

» Output BDT score
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BDT on gqHZZ (vvup)

> C ut F I oW . Cut cngrlal ZH l}ackfrmmd 2f Bankgr011nd 4f .Ba{:kgmund \/.si-_n
zpected 20254 1140511 801811977 107203890

Pre — selection 826 30494 480828 015424

Signal or not 203 30291 480828 515424
Missing = Mimuon 94 3179 18606 40769 0.3795
N(pfo) 84 2242 1212 12626 0.6659
M ijet 5 1532 7 4965 0.9263
o Mzee, 70 1318 0 1381 1.3315
BDT this time cnsﬂv:ﬂbcg 67 1259 0 541 1.551
BDT score 48 305 0 116 2.2226
Cut Signal ZH Background 2f Background 4f Background ﬁ

Ezxpected 20254 1140511 01811977 107203890

Pre — selection 826 30494 480828 515424

Signal or not 203 30291 480828 015424
Jn"frm'.‘_{.'sing = Mdiﬂuuon 94 3179 18606 40769 0.3795
N(pfo) 84 2242 1212 12626 0.6659
Mgijet 75 1532 7 4965 0.9263
M aimuon 68 1231 0 2803 1.0623
Merely cut-based Myissing 57 575 0 572 1.6625
*cos 0 57 575 0 572 1.6625
(30(‘3‘9.,, isible bb 551 0 403 1.7334
*Angle,, ; 55 551 0 403 1.7334
M o 53 493 0 348 1.7877
gLY dijet 51 418 0 237 1.9265
Myisible 48 374 0 209 1.9087
* P.L. izible 48 374 U 2{]9 1 QUST
*Pr . . 48 374 0 209 1.9087
*Fleading jet 48 374 0 209 1.9087
*Pr i e 48 374 0 209 1.9087
* Egub—teading jet 48 374 0 209 1.9087
*PT, oy teading jet 48 374 0 209 1.9087
not utu " HZZ 48 374 0 209 1.9087
not vvHZZ 41 326 0 190 1.764
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BDT on qqHZZ (upvv)

> Pre-BDT cuts

Cut

Mmissing < Mdi—muon
35 < N(pfo) <100
75 < Mgi_jer < 110

110 < M[$¢

di—jet < 140

|cos Oyisipe | < 0.95
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Normalized Unit

BDT on qqHZZ (upvv)

» Output BDT score
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BDT on gqHZZ (upvv)

Cut Signal  ZH Background 2f Background 4f Background JS%
> C ut F I ow Expected 20254 1140511 801811977 107203890
Pre — selection 826 30494 480828 515424
Signal or not 203 30291 480828 515424
Mipissing < Maimuon 108 27112 462222 474655 0.1104
N(pfo) 103 19506 17185 313602 0.1741
Mgijes 97 4531 44 250627 0.1937
BDT this time MgEr, 88 3385 7 33021 0.4622
c080pisible 82 3081 0 18293 0.56
BDT score 33 161 0 al 2.1536
Cut Signal ZH Background 2f Background 4f Background 7‘;—3
Expected 20254 1140511 801811977 107203890
Pre — selection 826 30494 480828 515424
Signal or not 203 30291 450828 5156424
Mipissing < Maimuon | 108 27112 462222 474655 0.1104
N(pfo) 103 19806 17185 313602 0.1741
Mgijet 97 4531 44 250527 0.1937
M givnuon 83 3468 14 174150 0.1989
Merely cut-base Moissing 64 1961 7 11132 0.5648
*xcos 0 64 1961 7 11132 0.5648
Cﬂ."s‘lgv,;st'bgﬁ 60 1796 0 6827 0.652
Angle,,; 53 1197 0 1264 1.0622
My o 51 1194 0 661 1.1737
Mg, 48 950 0 534 1.2364
Myisible 45 749 0 464 1.2781
*Pvi_gibge 45 749 0 464 1.2781
*Pr. 45 749 0 464 1.2781
*Eleading jet 45 719 0 464 1.2781
P ing et 45 749 0 464 1.2781
* Egub—teading jet 45 749 0 464 1.2781
*Pr o oding jet 45 749 0 464 1.2781
not ptu~"HZZ 39 275 0 345 1.5366
not vvHZ 7 39 275 0 345 1.5366
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Next to do

» Fitting for BDT results
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