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Introduction

» Cut-based only analysis

» gqgHvvmm: already discussed last time
ggHmMmmvv, mmHvvqg and mmHagqvv: will be discussed this time

» Every distribution is drawn after its previous cuts applied



qqHZZ (Z - uu,Z « - vv)

Note: “ * > means no cut on this observable

» Cut Flow Table

Cut Signal  ZH Background 2f Background 4f Background 7;'_—5
Ezxpected 20254 1140511 801811977 107203890
Pre — selection 826 30494 480828 515424
Signal or not 203 30291 480828 515424
Minissing < Maimuon 108 27112 462222 474655 0.1104
N(pfo) 103 19806 17185 313602 0.1741
Mgijet 97 4531 44 250627 0.1937
M gimuon 83 3468 14 174150 0.1989
M,nissing 64 1961 7 11132 0.5648
*cos () 64 1961 7 11132 0.5648
ﬁf]f‘?llgm;sibgﬁ 60 1796 () 6827 0.652
Angle,,; 53 1197 0 1264 1.0622
M 51 1194 0 661 1.1737
M ;;;-‘:;_,t 48 950 0 534 1.2364
M icible 45 749 0 464 1.2781
*Pu-isihiﬁ 45 749 ( 464 1.2781
xPpr 45 749 0 464 1.2781
*Bleading jet 45 749 0 464 1.2781
*Praing et 45 749 0 464 1.2781
*-E.'sub—ie.udiny jet 45 749 0 164 1.2781
> This time PPy eading et 45 749 0 464 1.2781
not pwtu " HZZ 39 275 0 345 1.5366
not vvHZZ 39 275 0 345 1.5366

> BDT optimized cuts nolvvHZZ | 33 147 0 45 2.2000




qqHZZ (Z - uu,Z « - vv)

» 35<N(pfo) <100
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» 75 < Di-jet mass < 110 GeV
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qqHZZ (Z - uu,Z « - vv)

» 75 < Di-muon mass < 100 GeV
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» 10 < Missing mass < 50 GeV
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qqHZZ (Z - uu,Z « - vv)
» cos theta: no cut » -0.95 < cos theta (visible) < 0.95
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qqHZZ (Z - pu,Z x - vv)

» 120° < Dimuon-dijet angle < 170°
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» 115 < Di-muon recoil mass < 155 GeV

Events/GeV

10°

102

10

80 90

5

signal
—— 2fermion background

—— d4fermion background

- ZH background

100 110

120

130 140 150 160 170 180
Dimuon Recoil Mass (7GeV)



qqHZZ (Z - uu,Z « - vv)

Events/GeV

» 110 < Di-jet recoil mass < 140 GeV » 185 < Visible mass < 215 GeV
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qqHZZ (Z - uu,Z « - vv)

» Pvisible: no cut » P- visible: no cuts
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qqHZZ (Z - uu,Z « - vv)

» Leading jet E: no cut
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» Leading jet P+: no cut
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» Sub-leading jet E: no cut

Events/GeV

qqHZZ (Z - uu,Z « - vv)
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Finally, not mmHZZ and not vwHZZ cuts are applied

» Sub-leading jet P+: no cut
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UUHZZ (Z - vv,Z x - qq)

N ntne 66 ¥ 99 MAAnANne NA A1 it AN 'H*\is Observable

» Cut Flow Table Cut Signal 7ZH Background 2f Background 4f Background Si =

Eaxpected 1000 1140511 801811977 107203890

Pre — selection 616 30494 430828 515448
Signal or not 211 30282 480828 515448

Mpnissing > Mijet 107 1608 115062 28809 0.283
N(pfo) 104 908 33480 14159 0.4722
M airmuon 92 296 24151 1625 0.5714
Mgijet 87 280 801 519 1.9395
M nissing 71 124 97 101 3.6196
xcos 0 71 124 97 101 3.6196
m&evisibgﬁ 68 118 22 39 4.349
Angﬂﬂm 62 95 14 20 4.4919
MiE on 61 79 14 8 4.7795
Mgscy 59 69 0 4 5.1374
*Mvisib!c 59 69 0 4 5.1374
*Pvigihjﬁ 09 69 0 4 5.1374
*Pr o 59 69 0 4 5.1374
*Eleading jet 59 69 0 4 5.1374
¥ BTy ding et 59 69 0 1 0.1374
*E.iub—!ﬁading jet 59 69 0 4 5.1374
. N 59 69 0 1 5.1374
> This time not qqHZZ 59 69 0 1 5.1374
not vvHZZ 50 36 0 4 5.2503
> BDT optimized cuts not vwHZZ | A7 22 0 3 5.5390
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UuHZZ (Z - vv,Z x - qq)
> 20< N(pfo) <90
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UWUHZZ (Z > vv,Z x - qq)
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» 15 < Di-jet mass < 60 GeV » 75 < Missing mass < 105 GeV
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UuHZZ (Z - vv,Z x - qq)

» Cos theta: no cut » -0.95 < cos theta (visible) < 0.95
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UuHZZ (Z - vv,Z x - qq)

» 60° < Dimuon-dijet angle < 170° » 110 < Di-muon recoil mass < 140 GeV
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UuHZZ (Z - vv,Z x - qq)

Events/GeV

» 185 < Di-jet recoil mass < 220 GeV » Visible mass: no cut
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UUHZZ (Z - vv,Z x - qq)

» Pvisible: no cut » P- visible: no cuts
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UuHZZ (Z - vv,Z x - qq)

» Leading jet E: no cut » Leading jet P+: no cut
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UuHZZ (Z - vv,Z x - qq)

» Sub-leading jet E: no cut » Sub-leading jet P+: no cut
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Finally, not qgHZZ and not vwHZZ cuts are applied 20



UuHZZ (Z - qq,Z * - vv)

Note: “ * > means no cut on this observable

» Cut Flow Table Cut Signal ZH Background 2f Background 4f Background ﬁ
Expected 1000 1140511 801811977 107203890
Pre — selection 616 30494 180828 515448
Signal or not 211 30282 480828 515448

M. issing < Maijet 103 28674 365766 486638 0.1102

N(pfo) 100 21686 12184 332162 0.1657

M gimuon 89 16833 9085 207927 0.186

Mijet 82 2768 52 173775 0.1974

M,issing 71 1679 14 13434 0.5804

*cos 71 1679 14 13434 0.5804

cosfyisible 67 1535 0 8545 0.6749

Angle,,; 57 1109 0 2197 0.995

Myee 56 1048 0 941 1.2488

«MCC, 56 1048 0 941 1.2488

M i sibie 54 930 0 790 1.2823

* Pyicible 54 930 0 790 1.2823

«Pr 54 930 0 790 1.2823

*Bleading jet 24 930 0 790 1.2823

*P7y ding jot 54 930 0 790 1.2823

*Eoub—_teading jet 54 930 0 790 1.2823

> This time FPT, 0 tading et 94 930 0 790 1.2823
not qgHZ Z 46 738 0 644 1.2343

not vvHZZ 16 738 0 644 1.2343
> BDT optimized cuts not vwHZZ | 35 510 0 175 1.3044
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UuHZZ (Z - qq,Z * - vv)

> 30 < N(pfo) < 100
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» 80 < Di-muon mass < 100 GeV
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UuHZZ (Z - qq,Z * - vv)

Events/GeV

» 60 < Di-jet mass < 105 GeV » 10 < Missing mass < 55 GeV
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UuHZZ (Z - qq,Z * - vv)
» cos theta: no cut » -0.95 < cos theta (visible) < 0.95
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UuHZZ (Z - qq,Z * - vv)

» 120° < Dimuon-dijet angle < 170° » 110 < Di-muon recoil mass < 140 GeV
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UuHZZ (Z - qq,Z * - vv)

» Di-jet recoil mass: no cut » 175 < Visible mass < 215 GeV
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UuHZZ (Z - qq,Z * - vv)

Events/GeV

» Pvisible: no cut » P- visible: no cuts
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UuHZZ (Z - qq,Z * - vv)

Events/GeV

» Leading jet E: no cut » Leading jet P+: no cut
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UuHZZ (Z - qq,Z * - vv)

» Sub-leading jet E: no cut
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Finally, not qqHZZ and not vwHZZ cuts are applied

» Sub-leading jet P+: no cut

Events/GeV

— 1 I ! I | 1 1 I I | | 1 I I | | | 1 1 I I | | 1 I I | =
B signal ;
— 2fermion background

2 |— ]
10 B — 4fermion background -
B ZH background :
10 E
1 E

1 O- 1 !

0 10 20 30 40 50 60
Sub-leading Jet Pt(GeV)

29



Status

» Finished ggHvvmm, ggHvvmm, mmHvvqq, mmHqgqvv channels’ cut flows

» Started updating CEPC memo

Next to do

» Finish vwHmMmmqq and vvHqgmm channels

» Update CEPC memo

» Update analysis code on github
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