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Discussion points

What has been done to re-interpret current LLP searches?

What are the main difficulties & our suggestions for new
information that would help

Overlap with prompt searches; how well do we understand
this? Warning labels for hidden cuts needed?

Wishlist
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DISCLAIMER;:
I’m going to pick on everything, but
please know we are grateful for your
efforts in providing this information



Case 1: Displaced Lepton Search

CMS Simulation

B2G-12-024, CMS PAS EXO-16-022
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Displaced Lepton search

How to use the parametrisation

The user should follow all of the steps listed below.

i. produce some generated events for the model of their choice

ii. apply all of the cuts listed below.

iii. reweight the surviving events with the four reconstruction and
selection histograms and the trigger efficiency that are provided
below. The five efficiencies are designed to be factorised.

iv. apply the d_0 cut on the electron and muon to match one of the 3

with those observed in data (see, for example, table 1 of the
paper).

List of cuts

Preselection

One good primary vertex
generator electron coming from stop
generator electron withn < 2.5
generator electron with vO <4 cm
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»
[ J
*

e ldol [um]

. TeV
\!

20000

100 000

1000
T

CR III SR II

500
T

200

0O 100 200 500 1000 --- 100000
w 1dol [um]

B2G-12-024, CMS PAS EXO-16-022



Displaced Lepton search

How to use the parametrisation

The user should follow all of the steps listed below.

100 000

i. produce some generated events for the model of their choice
ii. apply all of the cuts listed below.

iii. reweight the surviving events with the four reconstruction and
selection histograms and the trigger efficiency that are provided =
below. The five efficiencies are designed to be factorised. — = I=
iv. apply the d_0 cut on the electron and muon to match one of the 3 s CR II1 SR II
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paper). v o
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Going from 8 TeV to 13 TeV

What changes: 1. pr cuts are harder, 2. Stop mass §00 -> 700 GeV
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In this case, a almost simple factor of 2. Buk... (see Heavy Charged

Particle seckion)
B2G-12-024, CMS PAS EXO-16-022



Lessons learned & Questions

1. Even for really simple models, extrapolation does not work. Need
separate efficiencies for every analysis (also for two versions of

the same analysis).

2. A cutflow table would have helped in pin-pointing where the
mismatch occurs. Experiments have expected signal numbers even

for conf-notes, please publish.

3. Finding the efficiencies was hard: 4 nested links from analysis page.
Please link to HepData from the top page.

Links: e-print arXiv:1409.4789 [hep-ex] (PDF) ; CDS record ; inSPIRE record ; Public twiki page ; CADI line (restricted) ;

HepData goes here



Lessons learned & Questions

4. The benchmark is a very simple model predicting only two jets besides
the leptons (i.e. not much activity). Can we apply the same efficiencies
to events with multiple jets? What about isolation requirements? Use
multiple benchmarks or topologies if possible.

PP — GQ g—tt t — bl

Up to 8 jets + displaced leptons from b’s in top decay

5. Should you be selectively choosing truth signal? Better to choose a
benchmark that’s clean.

A. Also important pointer for theorists: careful to see that your signal
model is not significantly populating the control regions.

B. Question to experimentalists: what do you recommend in such
situations?



Lessons learned & Questions

4. The benchmark is a very simple model predicting only two jets besides
the leptons (i.e. not much activity). Can we apply the same efficiencies
to events with multiple jets? What about isolation requirements? Use
multiple benchmarks or topologies if possible.

pp — G g—tt t — bl
Up to 8 jets + displaced leptons from b’s in top decay

This em search is very important because it is so simple and
applicable to a variety of models! Please fix...

5. Should you be selectively choosing truth signal? Better to choose a
benchmark that’s clean.

A. Also important pointer for theorists: careful to see that your signal
model is not significantly populating the control regions.

B. Question to experimentalists: what do you recommend in such
situations?



Case 2: Displaced Vertex search

CERN-PH-EP-2015-065, ATLAS-CONF-2017-026, CERN-EP-2017-202

DV search has come far in providing
recasting info from first instance.
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Case 2: Displaced Vertex search

v2: 13 TeV amaivsis
ATLAS-CONF-2017-026
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Vertex reconstruction efficiency

Just efficiency In RDv IS hot enough
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DV efficiency parametrisation

v2.1: 13 TeV analysis  E

CERN-EP-2017-202
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upper limit on cross section [fb]

Y

ratio

103: MR N R N R N R N L 102: T N Tor T N Tor T T N N """:
. . o — ATLAS | ey . \ split SUSY simplified model ~— = ATLAS ]
_ %Pit Eg%}( simplified model - - Recasted : ? g — qqx) = = Recasted |
o
102} : = mg = 1400 GeV
mg = 2000 GeV 2 g _
' m%) = 100 GeV 2 101} X 100 Gev ;
0 i
i 79)
@)
101 F - 3
i -
o
= 100 :
0 = :
107 b - -
s —
! D)
[ o,
@R
[ -
02_6 -+ e+ —t—t } } 102_8) =+ -+ } +
i ] B ]
14| . S 14} 1
1ok /\ ] E 1ok /\ ]
bl — i .
| T L T s T
7 [ns] 7 [ns]

Using new parametrisation

Very good agreement with published Limits!

102

BSSST Y % "UIl10) "5 Ag uonelaidieluiey



1.

Lessons learned & Questions

Nearly checks all boxes: has cutflow, efficiencies in an easy
parametrisation, HepData accessible, two mass
benchmarks for cross check.

Calculation of MET is not fully explained except saying “is
calculated using all calibrated objects as well as those
reconstructed tracks not associated with these objects.”
Lesson from prompt recasts “truth MET” is not the same as
“reconstructed MET”. Important when re-interpreting for
scenarios that also have prompt jets/leptons in same event.

It would be useful to have cutflow for a different simplified
model topology, e.g. RPV with semi-leptonic top(s)

Original 8 TeV analysis had many more triggers to e.g. look
at non-MET models. Important to re-instate these!



Providing efficiencies
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vs Object-level

Simple and unambiguous to Not one-step; needs detector
implement simulation

No agreement needed to All objects need to be pre-
decide on object definition defined

Efficiencies may be model Efficiencies likely to be more
dependent model independent (but not
(e.g. ignoring isolation etc.) necessary, e.g. we still didn’t

know about jet cleaning cuts in
prompt searches)



General Wishlist

Please...

1.

2.

Provide cutflows for all benchmarks (you already have this info!)

Use at least two benchmarks with different topologies (a good idea
may be one SUSY, one non-SUSY)

. Use different parent masses for same topology to capture effect of

boost

. Provide efficiencies in the simplest possible parametrisation (but

not such that they are inapplicable to any other model except
benchmark.)

. Pay attention to missing ID or reco information that is

undocumented because your signal benchmark is too simple (e.g.
isolation, MET reconstruction, jet algorithms)



More in Chapter 6...

® Reinterpretations of:
® Heavy Stable Charged Particles (see talk by J. Heisig)
@ Displaced Lepton Jets

® Non-pointing photons
® Implementation in Delphes (next talk)

® LLPs in the RECAST framework

® Full list of recommendations

LET’S USE THIS WORKSHOP TO DISCUSS
ISSUES AND CONCERNS



