Discussion LLP session



Open questions for discussion

LLP searches are designed to be, in general, model independent
e s this true?

If model-dependence is unavoidable, should we prioritize some benchmarks more than others?
e Are these inline with benchmark used outside the LHC?



Open questions for discussion

Resources are limited — Need guiding principles to prioritize searches
e  Should identify the uncovered phase space with the largest discovery potential

Beyond the “B(H — XX) vs cz” benchmark results for specific final states (one should be able to compare
with previous searches and the LHC LLP Summaries)

What other interpretations would be useful?
e Facilitate communication with other communities
e Consider the interplay with other decay modes explored at LHC

How should these extra interpretations be provided?
e  As part of the full analysis by experimental collaborations?
e Through reinterpretation (e.g arXiv:2509.02564)?
e  Within the BSM working group?

Need quick turn-around!



https://arxiv.org/abs/2509.02564

Discussion 1

Phys. Rev. D 103, 055005 (2021)
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eTwo examples now of summary plots across LHC experiments. ?ig coveno  13TeVLHC

With this in mind, when is a good moment to update the LHC LLP ‘§jm§ ]

summary plots? They should not get outdated g OF E
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eExtensions to HNL summary plots (could be done now): 5 AN
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adapted from Phys. Rev. D 98 035012 (2018)

»Consider showing expected and observed limits
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»Consider doing a LHC best plot showing the cross-section of
the different production modes of the HNL that are relevant for
LHC searches or constant ct lines
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Discussion 2

eExtensions to HNL summary plots (for the future): oitbabriestic m Meredr
» Extend to tau sector (missing input from ATLAS) Hosabiters)

arXiv: 2107.12980
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» Providing limits for realistic coupling scenarios
- ATLAS examples with fixed mixing ratio; CMS examples with fixed
mass/cT and varying mixing ratios
- Not (currently) available for all searches
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- Should discuss and converge on benchmarks for the LHC?
-Need ways to compare with the past (single-flavour mixing), but also ] & @
: " ih. e _" : 22
more motivating to look at sensitivity to realistic models moving forward x
-2 . r r . r .
I H aT!—As __ 2QDH (NH):
CMS 138 fb~' (13 TeV) CMS 138 fb~' (13 TeV) ’i P =l ngé:(:f;{?j“&o'“)
Majorana HNL o 1 14 %‘ Majorana HNL 0 1 10° E gz’ 07%gf e |U|2(0.33,0..33,0.33) E
S §°, =3 —== 1SFH: |U|*(1,0,0)
Ez .E ,”\10_4 —-= 1SFH: [U[*(0,1,0) |
% % (;_1 103 i
3] 3] -
g P s
@ ¢ = 10°¢ :
....... e
Vs=13TeV,L=1390b~! e
|l T T T T T T T T T T T T T T T 10772 i é é 1‘() 1‘2 1‘4’ 16
0 010203 040506 07 0809 1 0 010203040506 070809 1 my [GeV]

fe fe

Dominique Trischuk LHC BSM Working Group General Meeting — Nov 11 2025



Discussion 3

eThoughts on which benchmarks to next address? Original list from 2022 ~ ordered by
complexity?

2. HNLs

3. H = ZpZp; with B(Zp) from Hidden Abelian Higgs model (HAHM), for leptonic
searches

4.GMSB SUSY

5.RPV SUSY

eQOther ideas?
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