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Slide from Jan 2, 2025
Separating WBF and ZHH with cut on M,,
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lower cut on M,,, Mz [GeV]

Max ezuH * pzHH * ewsF * pwsr With cut window at 79 GeV to 102 GeV (after setting negative bin
content to zero...)

ezun = 09177, pzun = 0.9860

ewsr = 0.9913 |,  pwsr = 0.9009
e prioritises purity for ZHH and efficiency for WBF — keep more WBF events for BDT training
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Cross sections

Eeu = ceHH puHH TTHH veve TH vy v HH qeHH
550 GeV
an [ 00132 00127 00126  0.0407 0.0501 0.256 o [fb] expected events
any ] 0.00832  0.00811 0.00809  0.0160 0.0320 0.164
ary (] 0.000512 §
g ] 0.000512 e"l;l;qq ﬁj 3?7135
aosos W] 000820 0.00769  0.00767  0.0244 0.0304 0.155 “”bbqq Pt
Newp 16.4 15.4 15.3 8.8 60.8 311 Tvbbagq 113 2.26-10
vubbbb 0.0662 132
‘ HH veveH H qqH H bbgqaq 326 6.52 - 10°
(o0 [fb] 0.024 0.055 0.16 vvbb 168 3.35 - 1(]./5L
Newp a7 110 310 77bb 13.9 2.79-10
bbbb 12.2 2.44 -10*
. . y b A 5
In cross sections, 17% of events from WBF+interference: agbb 147 2.94-107
ttH 1.32 2.64 - 10°
ttZ 3.38 6.75-10%
(48, 8-30, 4)/(48, 8 + 60, 8) =0.17 vvaqH 0.418 837
Other bkgs 3.08 - 10% 6.15 107
In training, 28% of events assigned as WBF events: Total bkg 3.18- 101 6.36 - 10"
vwWHH 0.0548 110
(v23v23bbbb) | 0.0103 20.6
10,5/(16,5 4+ 20,6) = 0.28 (vlvibbbb) | 0.00827 16.5
(WBF) 0.00524 10.5
— cross check bias between wbf from cut on M,, and
subtracting histograms
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ZHH/WBF splitting
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% e 79 GeV < M, < 102 GeV: 8.7 events
E o |M,, — Mz| < 20 GeV: 7.8 events
2 o My, — Mz| < 30 GeV: 6.8 events
] o [M,, — Mz| < 40 GeV: 5.9 events
| " " " ';
300 400
Mzt [GeV]

Julie Munch Torndal | Analysis meeting | May 11, 2026 | Page 4 DESY



79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M, < 102 GeV: My, — Mz| < 20 GeV:
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79 GeV < M, < 102 GeV: My, — Mz| < 20 GeV:
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79 GeV < M, < 102 GeV: My, — Mz| < 20 GeV:
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79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:

Normalised events

Normalised events
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79 GeV < M,, < 102 GeV:

Normalised events

Normalised events

107

— Mz| < 30 GeV:

50 100 150 200 250 30

ZHH events n23n23hh

WEF events from subtraction

WBF events from spiiting

300 350 400
plst (ZZH) [Gev]

WEF events from subiraction

WEF events from spliting

0 350 400
plst (ZZH) [Gev]

My, — Mz| < 20 GeV:

10—

Normalised events

107 =

10°

10 50 100 150 200 250

|M,, — Myz| < 40 GeV:

10"

Normalised events

107

107

10" 50 100 150 200 25

0 300 350 400
Julie Munch Torndal | Analysis meeting | MB}HE3{ER

WBF events from subtraction

WBF events from spliting

300 350 400
plst (ZzH) [Gev]

WBF events from subtraction

WBF events from spiiting

Page 18

NECQY
ULJ



79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M,, < 102 GeV:

Normalised events
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M, < 102 GeV: My, — Mz| < 20 GeV:
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79 GeV < M, < 102 GeV: My, — Mz| < 20 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M, < 102 GeV: My, — Mz| < 20 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:
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79 GeV < M,, < 102 GeV:
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