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Fit model
Template = f1 · histZHH + f2 · histW BF +

√
f1 ∗ f2 · histint + histbkg

data = histννHH + histbkg

Fit model: 2D LLH
LLH =

∑
i

∑
j

Log(Poisson(datai,j , tempi,j))

Toy model:
• 1000 models using TRandom1
• for each bin drawing a random Poisson-distributed value with expectation value from SM-data
• factors and errors from mean and RMS of histograms

Results:

binning factor1 factor2
3x3 1.01506 ± 0.197526 1.20047 ± 0.65342
4x4 1.02805 ± 0.197284 1.24033 ± 0.657761
5x5 1.06279 ± 0.218156 1.44197 ± 0.735455
6x6 1.09639 ± 0.222596 1.75036 ± 0.77251
7x7 1.16505 ± 0.234325 2.22476 ± 0.919875
8x8 1.25597 ± 0.237808 2.6824 ± 0.995693
9x9 1.36378 ± 0.255812 3.3084 ± 1.14197

10x10 1.45841 ± 0.265373 3.99349 ± 1.32062Julie Munch Torndal | Di-Higgs working group meeting | September 9, 2026 | Page 2 DESYª



3x3 bins
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4x4 bins
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5x5 bins

2.81571 2.58932 3.13472 5.12014 6.40733

1.26575 1.55269 2.14441 1.59613

1.47852 1.95668 0.881059

2.33728 0.913162

1.45518

0 0.2 0.4 0.6 0.8 1
ZHH mva score

0

0.2

0.4

0.6

0.8

1

W
B

F
 m

va
 s

co
re

1−10

1

Total vvHH events

24.2782 0.83673 0.41253 0.275474 0.121662

0.912284 0.213532 0.0904466 0.0225614

0.547881 0.106192 0.0123249

0.34642 0.0163743

0.0780862

0 0.2 0.4 0.6 0.8 1
ZHH mva score

0

0.2

0.4

0.6

0.8

1

W
B

F
 m

va
 s

co
re

1−10

1

10
background events

27.156 3.485 3.492 5.306 6.594

2.081 1.747 2.321 1.707

1.991 2.022 0.926

2.645 0.985

1.604

0 0.2 0.4 0.6 0.8 1
ZHH mva score

0

0.2

0.4

0.6

0.8

1

W
B

F
 m

va
 s

co
re

1−10

1

10Toy events

0 2 4 6 8 10
factor

0

50

100

150

T
oy

 m
od

el
s

factor 1

factor 2

Julie Munch Torndal | Di-Higgs working group meeting | September 9, 2026 | Page 5 DESYª



6x6 bins
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7x7 bins
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8x8 bins
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9x9 bins
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10x10 bins

1.13947 0.835615 0.785496 0.81861 0.932393 1.0344 1.11677 1.45855 3.19026 2.23976

0.348649 0.490966 0.47948 0.504265 0.537052 0.628956 0.837958 1.70465 0.986004

0.246139 0.387576 0.380471 0.407926 0.425198 0.558343 0.984658 0.397271

0.234773 0.397061 0.377918 0.386201 0.455635 0.70425 0.214018

0.257499 0.421801 0.417043 0.459472 0.591351 0.155115

0.313859 0.48509 0.49557 0.584294 0.134596

0.420832 0.583762 0.643666 0.123799

0.580077 0.752573 0.145584

0.904422 0.254079

0.296641

0 0.2 0.4 0.6 0.8 1
ZHH mva score

0

0.2

0.4

0.6

0.8

1

W
B

F
 m

va
 s

co
re

1−10

1

Total vvHH events

22.4395 0.868328 0.378867 0.225528 0.1676 0.129751 0.0994433 0.0907008 0.0891837 0.0230462

0.696298 0.299196 0.141885 0.0905408 0.0618792 0.0533215 0.0445476 0.0407939 0.00943348

0.350958 0.179782 0.0772723 0.0478372 0.0313006 0.0253806 0.0182863 0.00317191

0.250418 0.131251 0.0554463 0.0329698 0.0212083 0.0125587 0.0011032

0.202601 0.0969873 0.0416145 0.023417 0.0112878 0.000764866

0.169292 0.0791008 0.0287251 0.01243540.000272233

0.143325 0.0516483 0.01470110.000629975

0.12102 0.0304663 0.00104322

0.0678318 0.00311087

0.00714262

0 0.2 0.4 0.6 0.8 1
ZHH mva score

0

0.2

0.4

0.6

0.8

1

W
B

F
 m

va
 s

co
re

1−10

1

10
background events

23.534 1.695 1.201 1.135 1.096 1.204 1.256 1.569 3.222 2.332

0.99 0.794 0.624 0.594 0.634 0.661 0.834 1.75 0.954

0.609 0.624 0.406 0.463 0.452 0.601 1.023 0.407

0.475 0.494 0.441 0.403 0.449 0.749 0.188

0.468 0.524 0.474 0.505 0.57 0.156

0.454 0.576 0.533 0.632 0.132

0.574 0.648 0.674 0.13

0.711 0.814 0.135

0.973 0.244

0.312

0 0.2 0.4 0.6 0.8 1
ZHH mva score

0

0.2

0.4

0.6

0.8

1

W
B

F
 m

va
 s

co
re

1−10

1

10
Toy events

0 2 4 6 8 10
factor

0

50

100

150

T
oy

 m
od

el
s

factor 1

factor 2

Julie Munch Torndal | Di-Higgs working group meeting | September 9, 2026 | Page 10 DESYª



Kinfit in hadron channel
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• bug hunting with many failing fits -> seems to be resolved
• plots biased from qqHH assumption of HH → 4b not true for all events
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