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4/+Met analysis

O EMPFlow bug is fixed on 21.2.124 release.

0 We’re working on checking the fix and it needs a lot of work.

O Higher release needs p-tag > p4062, not sure about that.

O We manged to build a private p-tag for qqZZ sample for testing.

O Now we're working on updating the code to accommodate the new
tag.
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Minitrees validation

NowRes | g 22 iz i VUV Z
3 2770.42+5.53 [ 163.75£1.00 | 2790.86+39.43 | 23.30+0.17 | 0.0045+0.0006
2696.51£5.45 | 144.69£0.94 | 2204.25+£35.04 | 21.72+0.16 | 0.0045+0.0005
2608 . 3 143.47+0.93 | 2018.67+33.43 | 21.64£0.16 | 0.0046+0.0005
2201.41£4.98 | 111.2940.81 19.7840.15 | 0.0051£0.0001
1958.99+4.79 | 108.25+0.79 19.63+0.15 | 0.0052+0.0000

0.04£0.02 0.28+0.05 5 0.03£0.01 | 0.0051£0.0013

29.91+0.58 51.29+0.56 26.02+4.04 8.77£0.11 [ 0.0093+0.0006
0.01 | 1929.01£1.76 | 53.0920.56 | 2182£3.51 | 10.83E0.11 | 0.0025£0.0000

0
Total charge
Trigger Mateh

TS0 FixcdCutLoose
SFOS) > 12 GeV.

0.1

NonRes | 01— 22 wZ it Z
ar 0.39+0.02 | 3350.84=6.14 | 197.37+1.13 | 1764.1448.63 0.0054+0.0000
Total charge 0.370.02 | 3241.8455.99 | 166.35+1.02  1393.84%7.67 0.0053+0.0000
Trigger Match 0.31£0.01 | 3067.155.57 | 163.7051.01 _1254.98%7.28 0.0051-0.0000
Tso FixedCutLoose 0.26£0.01 | 2521.02£5.25 | 117.04£0.83 _ 43.731.36 0.0050-£0.0000
¢ (SFOS) > 12 GeV | 0.25L0.01 | 2179.4955.00 | 113A1E081 | 28.23L1.09 0.0051L0.0000
0-SFOS 0.02£0.00 | 0.05+0.02 £0.38 0.0077-£0.0001
-SFOS 0115000 | 37.57+0.66 1277073 011 | 0.00090.0000
2-5F08 0.13+0.00 | 2141.874.95 12024071 TL61=0.11 | 0.0027+0.0000

Nom R W77 [ TTY 7
it 9209.00+06.25 | 1563433.00= 135581 10573.00+ 10233 | 6454100+ 254.05 | 6.4207+7.0428
Total charge = 0 8690.00+93.22 | 152271100+ 1350.08 S3IT00401.36 | 51128.00+232.65 | 6.1306:6.7308
Trigger Match 85770049261 | 1772255.00=1331.2 TT15.004£87.84 | 53934.00+ 4| 6.131246.7296
Iso FixedCutLoose’ 5972.00+77.28 | 1439485.00=1208.09 | 92826.00+304.67 49451.00+£222.38 | 4.7153+5. 1800
1. (SFOS) > 12 GeV | G708.004+76.14 | 1302411.00= 141.23 | 00207 00+300.49) I0136.00+021.67 | _4.R250+5.2020
0-SFOS 072110 3200500 T50.00-12.25 STONTT55 | 2001558
T-SFOS T51S00E50.15 | TSST0.00137.15 | 15005 00F212.36 TT526.007 10736 |_0.22050,6575
2-SFOS 2805.004£52.96 560.00£1132.95 | 45052.004212.25 37553.00£193.79 | 2.3080+2.6199
Nor R w7 TTT 7
it 9055.00+00.01 | 2200610.00= 153,45 G375.00-201 10 |_6.35316.0510
Total charge = 03970049694 | 2144308, 464,38 57800.00£240.12 | 6.0998+6.6925
Trigger Match 9231.00496.08 | 2049740.00: 1.69 31615.00L177 81 15.00£239.82 | 6.122816.7155
T FivodCutlonse 523300 75.05 | T630050.00% 125100 TT0T.00+33.15 | 51080.00+225.00 | 15035551072
e (SFOS) = 12 GeV | G020.00F77.50 | 14575 T00= 105,06 TT0.00726.05 | 5102100722731 | A78555.3512
g 1670021 61 002610 g 500500 | F00SGSE 15 18T
12023.00£100.65 | 9.2262+£9.6467

I-SFOS 237.00£51.35 | 22358, 004119.53 | 16117.002211.75
2 S 2016.00£54.00 | TA15112.0021189.58 | 4629100221515

30536.00L108.81 | 2.370142,6206

O Top tables are the old samples



DiHiggs to 4-lepton analysis

Event selection

O 4-lepton with total charge equal zero

O Trigger

O Trigger match

O pL > 10 GeV

O |n®| < 2.47 excluding 1.37|n¢| < 1.52 and |n*| < 2.5

O Loose ID and Loose ISO

O my+ - (SFOS) > 12 GeV

0 Events categorized depending on the SFOS lepton pairs
e 2-SFOS

e veto b-tagged as jet, |mz — mz| > 25 GeV and
Ewiss > 50 GeV1

e 0/1-SFOS
o Mz, — myz| < 25 GeV
e |mz, — mz| > 25 and EPss > 50 GeV
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D|H|ggs to 4-lepton analysis

Cutflow tables

ar 0.65+0.02 | 5757.21%8.79 | 34.54+0.07 | 105.95+31.45 | 336.93+1.46 | 3008.11+11.12 | 43.79+0.25 | 3405.70+79.45 | 172.34+1.78 | 0.0057+0.0014
>,Q=0 0.6120.02 | 5569.1818.60 | 34.0500.07 | 1044913145 | 284.19+1.32 | 237562+9.88 | 40.8410.25 | 3055.61=74.35 | 105.0041.39 | 0.00560.0014
Trigger 0.58+0.01 | 5271.1948.43 | 31.7410.06 | 1025313145 | 279.83+1.31 | 2141.3819.38 | 40.62+0.25 | 2676.03:68.79 | 98.05+1.35 | 0.0056£0.0013
Trigger Match 0.50L0.01 | 4265.1417.38 | 26.2020.05 | 88.84131.45 | 244.5011.22 | 1697.73:8.39 | 36.0240.24 | 1863.23:64.35 | B0.0511.22 | 0.005520.0014
P} > 10 GeV. 0.47+0.01 | 3931.09£7.06 | 24.380.05 | 84.86+31.45 | 228.46=1.18 | 1529.564+7.96 | 33.33+0.23 | 1630.72£59.45 | 70.64=1.15 | 0.0054+0.0013
[ requiremnt 0.43+0.01 | 3638.35+6.80 | 23.32+0.05 | 812943145 | 21519+1.14 | 1173.7046.97 | 32.45+0.23 | 1084.01249.38 | 56.44+1.03 | 0.0054-0.0011
Loose ID 0.43%0.01 | 3638.35+6.80 | 23.320.05 | 81.29+31.45 | 21519+1.14 | 1173.7046.97 | 32.45+0.23 | 1084.01=49.38 | 56.44+1.03 | 0.0054-0.0011
Loose ISO 0.33+0.01 | 3077.3746.22 | 20.9910.05 | 38.40+0.29 | 161.03+096 | 37.52+124 | 29674022 | 3181+11.12 | 13.88+051 0 0057+0.0001
m,-, (SFOS) > 12 GeV | 0.320.01 | 2783.1116.03 | 20.50:0.04 | 36.3120.28 | 156.7320.94 | 25.8241.03 | 20.4640.22 | 13.30:9.89 | 13.2020.50

0-5FOS 0.0220.00 05002 | 0.0020.00 0.0020.00 0.5320.07 2.9710.36 | 0.0640.01 0.0020.00 0.0220.02 ] 0.

1-SFOS 0145001 | 42.62+071 | 0.23£0.00 0.48+0.03 81252068 | 11.93£070 | 13.88+0.18 | 6.59+3.01 6.9120.36_| 0.0108+0.0003
2-SFOS 016001 | 2740.4415.98 | 20.2710.04 | 3583028 | 74.96-065 | 10914067 | 15514013 | 6.7149.42 6.27+0.34_| 0.0030+0.0000
0/1-SFOS 0164001 | 42.67+071 [ 0.23+0.00 0.48+0.03 81772068 | 14.90+078 [ 13.95+0.18 | 6.59+3.01 6.94+0.36_|[ 0.0125+0.0003
b-veto 0.1620.01 | 41.4620.70 | 0.23£0.00 0.4520.03 22551036 | 13.08£0.73 | 13.6320.18 | 6.593.01 6.7420.36_| 0.015220.0007
My, > 10 GeV. 0.15+001 | 40.76£0.70 | 0.22£0.00 0.45+0.03 22473036 | 1290£073 | 1359018 | 509+261 6472035 | 0.01520.0005
[mz —mz| <25GeV | 0.08:0.00 | 37.75:0.66 | 0.2120.00 0.39+0.02 20222034 | 7512055 | 13.14:0.18 | 509+2.61 5912033 | 0.0086+0.0003
[mz, —mz| >25GeV__ [ 0.07£0.00 | 3.0120.21 | 0.0120.00 0.05+0.01 2.25:0.12 5.39+048 | 0.45:0.02 | 0.00+0.00 0.56+0.10 | 0.0208+0.0002
ET™ > 20 GeV 0.08£0.00 | 2.74£020 | 0.01£0.00 0.06+0.01 2542013 6531053 | 0594003 | 0.00£0.00 0.6920.11 | 0.0222+0.0002
2-SFOS 0.16+0.01 | 2740.44+5.98 | 20.27-0.04 | 3583+0.28 | 74.96=0.65 | 10.91:067 [ 15512013 | 6.71+9.42 6.27+0.34_| 0.0030+0.0000
b-veto 0.15+0.01 | 2682.22+5.95 | 19.92+0.04 | 3443027 | 21.06=0.35 9164061 | 15.1540.12 | 4.88+9.24 6.0430.33_| 0.0028+0.0000
My, > 10 GeV. 0151001 | 2682.2215.95 | 19.9210.04 | 34431027 | 21.06+0.35 9161061 | 15.1520.12 | 4.8819.24 6.0420.33_| 0.002820.0000
[mz —mz| >25GeV__ | 0.14+0.00 | 581.954267 | 324003 | 1273017 | 1534030 769056 | 9.08+0.11 5.03£9.14 4513029 | 0.0054+0.0004
ET™ > 50 GeV 0.09+0.00 | 57.454071 | 0.37%0.01 2.18+0.06 13112027 | 566+048 | 7.03+009 | 6.3246.32 2273021 | 0.0094%0.0020

0 mc16a, mc16d and mc16e are used for the cutflow table
0 The combined significance is 0.0256 (new) and 0.0176 (old)
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DiHiggs to 4-lepton anaIyS|s

Kinematic distributions of the my,, ,oT s Niets, EFSS

ATLAS Work in Progress B OO R Wk mprogrees
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OO The ZZ* background purity is 99%
O It's calculated by N?Z" /NPke
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DiHiggs to 4-lepton analysis

Kinematic distributions of the leptons
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0 The normalisation of ZZ* is 0.98
O It's calculated by (NPata — NNon—227) /NZ2Z°
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Thank you!




