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EXPERIMENT

[ 1Finalised implementing all the comments Drat version 0
received for the paper draft in the CDS.

Introduction ) N

Search for heavy resonances in final states with four

leptons and missing transverse energy or jets in pp
collisions at Vs = 13 TeV with the ATLAS detector

N

w

[ 1 Two more comments need to be entered into the
CDS.

=

5 The ATLAS Collaboration
D T h e d I S C u SS I O n reVO I Ve S G ro u n d h OW t h e u p p e r 6 A search for a new heavy boson produced via gluon-fusion in the four-lepton channel with
7 missing transverse energy or jets is performed. The search uses proton-proton collision
. * . 8 data equivalent to an integrated luminosity of 139 fb~! at a centre-of-mass energy of 13
||m IT ShOu |d be presented, es peC|C] | |y fOr the 0 TeV collected by the ATLAS detector between 2015 and 2018 at the Large Hadron Collider.

10 The heavy boson, R or A, decays to an S or Z boson and to another heavy Higgs-like
' boson, H, which decays into two Z bosons. The § boson is assumed to decay to a pair

A % Z H H 4 f I X h 12 of Standard Model neutrinos, and the associated Z boson decays either to two leptons,
S e O rC o 13 two jets, or two neutrinos. The mass range of the heavy boson studied is 390-1300 (320

14 1300) GeV for the R (A) boson and 220-1000 GeV for the H boson. The mass of the
15 S boson is set to a fixed value of 160 GeV. No significant deviation from the Standard
16 Model backgrounds is observed. The results are interpreted as upper limits at a 95%
° 17 confidence level on the 0(gg — R) X B(R — SH) X B(H — ZZ) X B(ZZ — 4¢) and
D I prO pOsed CO ncel | I ng OUt the 18 0(gg = A)XB(A - ZH)XB(H — ZZ)XB(ZZZ — 4L). The observed (expected) upper
19 limits are in the range of 0.031-0.539 (0.034-0.343) fb forthe R — SH — 4¢ + ETmiss signal
20 and 0.027-0.419 (0.035-0.335) fb forthe A —» ZH — 4¢ + X signal (X = qq /™ (" [vv).

B(Z — jjlfT¢ [invisible) of the Z boson

associated with the H boson.
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[_| For instance, for (320, 220) GeV, the
upper limit is 0.325, which will become
0.330. 400

[ ] So, the upper limit doesn’t change by
much.

A = Z( = jjl¢¢/invisible) H( — 4¢) & A — Z( — 26)H( — 2¢ + jj/invisible)
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Summary

LI The discussion about removing the Z boson branching ratio is still going on.

Ll There’s a suggestion from Klaus to remove all the Z boson branching ratios,

[] which makes the results unambiguous.

] We will circulate the paper draft once this issue has been agreed upon.



