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Observables in Claude’'s BDTs
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against bbbb

E_vis: visible energy

ptmiss: missing pt

thrust

pjmax: largest jet momentum for 6]

M(Z1), M(Z2): dijet masses (4j) according to ZZ hypothesis

against lvbbqq

npfos (look for large multiplicities from b-jets)

M_miss: missing invariant mass i.e. M(Z)

M(H1), M(H2): dijet masses (4j) according to HH hypothesis

npfosmin: number of pfos for jet with least pfos for 5j, representing the tau-jet
M(W1), M(W2): W1: tau-jet+neutrino, bb from highest b-tags, W2=qq from smallest b-tags
M(t1), M(t2): (tt) combine one b-jets with hadronic W boson (2 combinations)
pcmax: largest momentum of charged pfos (corresponding to pion from tau-decay)
yminus: whether 4j or 5j hypo fits better

against ZZH/Z777

chi2_ZHH

chi2_ZZH

M(H1), M(H2) (pre-fit) according to (Z)HH hypo

M(H), M(Z) (pre-fit) according to (Z)ZH hypo

M(Z1), M(Z2) (pre-fit) according to (Z)ZZ hypo

plst and coslst (ZZH): largest boson momentum and its polar angle (to identify t-channel digram)
plst and coslst (ZZZ): largest boson momentum and its polar angle (to identify t-channel digram)
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Normalised events
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Normalised events
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Normalised events

R T T ]
2 0.14F ILD preliminary E E
g 0.12F [signal § E
S 0.1 [Jbackground § E
o Y \ ]
2 \ 3
0.08F N 3
0.06F N E
0.04F E

o
s
&

0.04]

ZHH — vvHH analysis
T

.

o.ocz) 3 ‘\\\\\\\\\k\

50 100 150 200
M(H2) [GeV]

. bbag (214q) events

200 250
Fitted M,, [Gev]

normalised

ZHH — vvHH analysis
0.1 ILD preliminary -]
| signal
0.08- § D background

% 10 20 30 40
npmin (5jets)

normalised
o
Q
(=)

Normalised events

ZHH — vvHH analysis

50 100 150 20 250 300

ILD preliminary
[53] signal .

[Jbackground

T,
M(W1) [GeV]

whbag (214q) events

50 100 150 200 250 300 350 400 450 500
m,, (55 [Gev]

Julie Munch Torndal | Di-Higgs working group meeting | April 8, 2026 | Page 6 DESY



Normalised events

ZHH — vvHH analysis ZHH — vvHH analysis ZHH —= vvHH analysis
T T T T

o
o
=]

Ee) r 7 ko] 008 C T T T l_ he] T - T " T ]
5 0.15F ILD preliminary ] E i ILD preliminary § :) preliminary ]
© [ Hsignal ] o [ Edsignal o [ [signal h
E [ [CJvbackground ] g 0.06 [~ [Jbackground ] g Ukt [Jbackground i
2 oaL ] c = ]
- ] 0.04F . DOt ]
005 T . : 1
S s ] L ]
ok ,;S\\\\\\\\\\Q&::m‘ﬁ ] 0 Lt = 0 ’ ]
] 50 100 150 200 50 100 150 200 250 300 50 100 150 200 250 300
M(W2) [GeV] M(t1) (tt) [GeV] M(t2) (tt) [GeV]

o % 0.0f ; % 0.0 E

i .

2 00 - = oosf-

0.0 ; 0.0 f—

0.0 f— 0.0 f—

ouzt- oee-

0.0: ; 0.0: f—

50 100 150 200 250 300 350 4'0“DN (g]?D[GE\S/]O ; 50 100 150 200 250 300 350 ADre7 (g'E;O[Ge‘S/]D 3 50 100 150 200 250 300 350 4Dmﬂ (éJE)C[’Ge\S/]O

Julie Munch Torndal | Di-Higgs working group meeting | April 8, 2026 | Page 7 DESY



Normalised events
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Normalised events

ZHH — vvHH analysis
T T

ko] = T T ZHH — vvHH analysis ZHH — vvHH analysis
Q F Lo he} = T T T ] o _ T T T =
'%“’ 0.15F IL th:mnary a 8 015 ILD preliminary 2 015 ILD preliminary 4
=} L signa ‘_é’ signal ‘_g signal :
S r . background 5 [l background S [l background 4
< ok N g oif - g oif 5
0.05F N 0.05 s 0.05f ]
ot 1
50 100 150 200 % 100 150 200 250 %o 100 150 200 250
M(H2) [GeV] M(H) (ZH) [GeV] M(H) (ZH) [GeV]
004;
ooaf—
002;
001;
750 1(‘]0 15‘0

200 250
Fitted M, [GeV]

Julie Munch Torndal | Di-Higgs working group meeting | April 8, 2026 | Page 10 DESY



normalised

ZHH — vvHH analysis

0.14F yp preliminary E E
0.12 F [ signal § =
0.1F . background § =
0.08F s§ ]
0.06f ] 3
0.04f 'i 3
H
0.02F l= e
0

50

100 150 200
M(Z1) (ZZ) [GeV]

ZHH — vvHH analysis

ZHH —= vvHH analysis
3 " " i ]
[<3] — i
» 0.12 ILD preliminary % 0,06 1LD pretiminary ]
E 04 [ signal E E : [ signal J
5 [ background = [l background ]
£0.08 = 2o0al ]
0.06 3 ]
0.04 ] 0.02 ]
0.02 3 ]
0 0
50 100 150 200 0 50 100 150 200
M(Z2) (ZZ) [GeV] plst (ZZH) [GeV]
g 0.07]
£ oos
g
2 o3

=2l T
50 100 150 200 250

300 350 400
plst (ZZH) [Gev]

DESY

Julie Munch Torndal | Di-Higgs working group meeting | April 8, 2026 | Page 11



Normalised events
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