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TooL CHAINS

i Input: simplified model, as SLHA file

planned:

rivet

Output: efficiency maps, for use in
SModelS

1 em-creator code (python) [ event generation / hadronization

_ | detector simulation B analysis recast



.... varying the mother
mass from 250 GeV to

... generating 10,000 (2326?/1 GeV in steps of 50

events per model point ...

Create (“bake”) ...

.... varying the daughter
mass from 10 GeV to 2001
GeV in steps of 25 GeV ...

\
\
\
v A\ v *‘
./bake.py -n 10000 -a -m "[(250,2201,50), (10,2001,25)]"

--analyses '"CMS-SUS-19-005" -t T1 -p 5 -b --cutlang
T A A

... for CMS-SUS-19-005 ...

... for gluino — gluino
production, gluino - qq
LSP (“T1") ...

... using the cutlang
backend.



TECHNICALITIES

Inputs: MG5 process cards + SLHA files
MG5/pythia8: needed to force specific gauge boson decays, for Monte Carlo statistics

Needed to use “biased production” in MG5/pythia8 to improve Monte Carlo statistics,
[ATLAS-SUSY-2018-22, TRV1]

delphes: needed tweaking for some dark matter models [ATLAS-SUSY-2018-22, TRV1]

checkmate2: needed to use a special git branch for a specific analysis [ATLAS-SUSY-
2018-22, TRV1]



VALIDATION IN SMODELS
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CODE BASE

on github:

¢ C m 25 github.com

— O SModelS / em-creator

¢> Code () Issues ' Pullrequests () Actions f[fJ Projects [0 Wiki () Security |~ Insights {83 Settings

“* em-creator Public 57 Edit Pins ~ ® Unwatch 10 ~

50 to file 21| [ Addfile -

¥ main - P 4 Branches © 2Tags

O

code public but not (yet?) published:

* not (yet?) polished code base

* no documentation (apart from docstrings)
* NO guarantees

* NO user support



CODE STRUCTURE

bake

L b 4 b 4

emCreator




PROBLEMS

Trying to automate the builds of the toolchains, but there are almost always issues:

» special version of tool Y needed for analysis / topology X

* incompatibilities between versions of tools

* incompatibilities with compiler versions

« often we need to “hack” the tools a little (see previous slide)

* Recasts are sometimes incomplete:

At times, not all signal regions could be validated - cannot easily validate the SmodelS
implementation

* Missing statistical model.
If statistical model is missing, we cannot easily validate our implementation, nor
can we make full use of the analysis / recast
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Colliderbit:

ATLAS-SUSY-2016-07
ATLAS-SUSY-2016-15
ATLAS-SUSY-2016-17
ATLAS-SUSY-2016-21
ATLAS-SUSY-2016-24
ATLAS-SUSY-2016-27
ATLAS-SUSY-2016-28
ATLAS-SUSY-2017-02
ATLAS-SUSY-2017-03
ATLAS-SUSY-2018-02
ATLAS-SUSY-2018-09
ATLAS-SUSY-2018-21
ATLAS-SUSY-2018-22
ATLAS-SUSY-2019-08
CMS-EXO-16-048
CMS-PAS-SUS-16-014
CMS-SUS-16-033
CMS-SUS-16-034
CMS-SUS-16-035
CMS-SUS-16-039
CMS-SUS-16-043
CMS-SUS-16-046
CMS-SUS-16-048
CMS-SUS-16-051
CMS-SUS-17-001
CMS-SUS-17-010
CMS-SUS-17-011
CMS-SUS-17-012
CMS-SUS-19-006
CMS-SUS-19-008
CMS-SUS-19-012
CMS-SUS-20-001

ANALYSES AVAILABLE
(13 TEV ONLY, PUBLICATIONS
ONLY)

MAS5

ATLAS-EXOT-2015-03
ATLAS-EXOT-2016-25
ATLAS-EXOT-2016-27
ATLAS-EXOT-2016-32
ATLAS-EXOT-2018-30
ATLAS-SUSY-2015-06
ATLAS-SUSY-2016-07
ATLAS-SUSY-2018-04
ATLAS-SUSY-2018-06
ATLAS-SUSY-2018-17
ATLAS-SUSY-2018-32
ATLAS-SUSY-2019-08
CMS-B2G-17-014
CMS-EXO-16-010
CMS-EXO-16-012
CMS-EXO-16-022
CMS-EXO-17-009
CMS-EXO-17-015
CMS-EXO-17-030
CMS-EXO-19-002
CMS-EXO-20-004
CMS-HIG-18-011
CMS-SUS-16-033
CMS-SUS-16-039
CMS-SUS-16-048
CMS-SUS-16-052
CMS-SUS-17-001
CMS-SUS-19-006
CMS-TOP-17-009
CMS-TOP-18-003
ATLAS-EXOT-2018-05
ATLAS-EXOT-2018-06
ATLAS-SUSY-2016-07
ATLAS-SUSY-2017-04
ATLAS-SUSY-2018-31
CMS-EXO-16-022
CMS-EXO-19-010
CMS-SUS-16-048

cm2

CMS-PAS-SUS-15-011
CMS-SUS-16-025

CMS-SUS-16-039

CMS-SUS-16-048

CMS-SUS-19-005

CMS-SUS-19-006

CMS-SUS-19-006

CMS-SUS-21-002

ATLAS-SUSY-2015-09
ATLAS-SUSY-2015-06
ATLAS-SUSY-2015-02
ATLAS-SUSY-2016-14
ATLAS-SUSY-2016-15
ATLAS-SUSY-2016-07
ATLAS-SUSY-2016-27
ATLAS-SUSY-2016-24
ATLAS-SUSY-2018-04
ATLAS-SUSY-2019-09
ATLAS-SUSY-2018-10
ATLAS-SUSY-2018-12
ATLAS-SUSY-2018-16
ATLAS-SUSY-2018-22
ATLAS-SUSY-2018-31
ATLAS-SUSY-2018-32
ATLAS-SUSY-2019-02

ADL/CutLang

ATLAS-EXOT-2016-32
ATLAS-SUSY-2019-08
CMS-SUS-16-032
CMS-SUS-19-006
ATLAS-EXOT-2018-08
ATLAS-SUSY-2019-09
CMS-SUS-16-033
CMS-SUS-19-007
ATLAS-EXOT-2018-30
ATLAS-SUSY-2019-22
CMS-SUS-16-035
CMS-SUS-19-012
ATLAS-EXOT-2018-46
CMS-B2G-16-024
CMS-SUS-16-037
CMS-SUS-19-013
ATLAS-EXOT-2019-03
CMS-B2G-20-001
CMS-SUS-16-041
CMS-SUS-20-001
ATLAS-EXOT-E6
CMS-B2G-20-002
CMS-SUS-16-042
CMS-SUS-20-003
ATLAS-SUSY-2018-09
CMS-B2G-20-009
CMS-SUS-16-043
CMS-SUS-21-002
ATLAS-SUSY-2018-10
CMS-B2G-21-002
CMS-SUS-16-046
CMS-SUS-21-009
ATLAS-SUSY-2018-11
CMS-EXO-19-010
CMS-SUS-16-047
CMS-TOP-16-006
ATLAS-SUSY-2018-16
CMS-EXO-20-004
CMS-SUS-16-048
ATLAS-SUSY-2018-22
CMS-FTR-21-010
CMS-SUS-16-049
ATLAS-SUSY-2018-30
CMS-SUS-18-004
ATLAS-SUSY-2018-32
CMS-SUS-16-017
CMS-SUS-19-005



STATISTICAL MODELS IN THE
SMODELS DATAB

ASE

1D Short Description | £ [fb™!] | ULgys | ULey, | EM | comb.
| PATDASTBXOI=201848] | di-top resonance 139.0 v v
[ATDASTEXOT019%08] | dijet resonance 139.0 v v
[ATDASISUSY018504 | 2 hadronic 7 139.0 v v | Pynr
[ATDASISUSYI0I8505] | 2¢ + jets, EWK 139.0 v v | Pymr
ATLAS-SUSY-2018-06 | 3¢, EWK 139.0 v v v
ATLAS-SUSY-2018-08 |2 OS ¢ 139.0 v v
ATLAS-SUSY-2018-09 | 2SS ¢ 139.0 v
ATLAS-SUSY-2018-10 | 1£ + jets 139.0 v v
ATLAS-SUSY-2018-12 | 0¢ + jets 139.0 v v v
ATLAS-SUSY-2018-13 | displaced jets 139.0 v SLvl
[ATDASISUSYI0I84 | displaced vertices 139.0 v | Pynr
[ATHASISUSYS0IRSG! | 2 soft £ + jets, EWK | 139.0 v v v | Pynr
ATLAS-SUSY-2018-22 | multi-jets 139.0 v v
[ATDASSSUSYR0I898] | 1/7.(vy), EWK 1390 | Vv v
[ATHASISUSYS20I8BM | 2 b-jets + 2 h 139.0 v v | Pynr
[ATDASISUSYR01882] | 2 0S ¢ 139.0 v v | Pymr
ATLAS-SUSY-2018-40 | 2 b-jets + 2 h 139.0 v v v
ATLAS-SUSY-2018-41 | hadr. EWK 139.0 v v v | SLvl
ATLAS-SUSY-2018-42 | charged LLPs, dE/dx | 139.0 v v v
ATLAS-SUSY-2019-02 | 2 soft £, EWK 139.0 v v | stvi
[ATHASISUSYI019%08] | 1¢ + h(bb), EWK 139.0 v v | Pynr
[ATRASISUSYI010%0] | 3¢, EWK 139.0 v v v | Pymr

Short Description L [ | ULgs | ULey, | EM | comb.
CMS-EX0-19-001 non-prompt jets 137.0 v
CMS-EXO0-19-010 disappearing track 101.0 v
CMS-EXO-19-012 dijet resonance 137.0 v
CMS-EXO-20-004 spinl and spin0 mediator 137.0 v SLv1
| CMS-EX0-20-008 di-b resonance 138.0 v v
CMS-PAS-EXO-16-036 | HSCP 12.9 v
CMS-PAS-SUS-16-052 | ISR jet + soft ¢ 35.9 v v | SLvl
0¢ + jets, top tag 2.3 v v
CMS-SUS-16-032 2 b- or 2 c-jets 35.9 v
CMS-SUS-16-033 04 + jets 35.9 v v v
CMS-SUS-16-034 2 SFOS ¢ 35.9 v
CMS-SUS-16-035 28S¢ 35.9 v
|CMS-SUS-16-036 04 + jets 35.9 v v
CMS-SUS-16-037 14 + jets with MJ 35.9 v
CMS-SUS-16-039 multi-/, EWK 35.9 v v | SLvl
CMS-SUS-16-041 multi-¢ + jets 35.9 v
CMS-SUS-16-042 14 + jets 35.9 v
CMS-SUS-16-043 W h(bb), EWK 35.9 v
CMS-SUS-16-045 2 bjets + 2 h(vyy) 35.9 ¥
CMS-SUS-16-046 high-pr v 35.9 v
CMS-SUS-16-047 v + jets, high Hp 35.9 v
CMS-SUS-16-048 soft OS £ 35.9 v | SLvl
CMS-SUS-16-050 0¢ + top tag 35.9 v v v | SLvl
CMS-SUS-16-051 14 stop 35.9 v v
CMS-SUS-17-003 2T 35.9 v
CMS-SUS-17-004 EWK comb. 35.9 v
|CMS-SUS-17-005 14 + jets, top tag 35.9 v v
|CMS-SUS-17-006 jets + boosted h(bb) 35.9 v v
|CMS-SUS-17-009 SFOS ¢ 35.9 v v
OMS-SUS-17-010 20 stop 59 | v | v
'CMS-SUS-18-002 v + (b-)jets, top tag 35.9 v v
[CMS-SUS-18-004 2-3 soft £ 137.0 v v
'CMS-SUS-18-007 2 h(y7), EWK 7.5 oY
CMS-SUS-19-006 04 + jets, Hr 137.0 v v v | SLvl
|CMS-SUS-19-008 2-3¢ + jets 137.0 v v
|CMS-SUS-19-009 14 + jets, Hr 137.0 v v
|CMS-SUS-19-010 jets + top- and W-tag 137.0 v v
|CMS-SUS-19-011 20 stop 137.0 v v
[CMS-SUS-19-013 jets + boosted Z 137.0 v v
|CMS-SUS-20-001 SFOS ¢ 137.0 v v
CMS-SUS-20-002 stop combination 137.0 v v
CMS-SUS-20-004 2 h(bb), EWK 137.0 v v v | SLv2
CMS-SUS-21-002 hadr. EWK 137.0 v v v | SLvl
CMS-SUS-21-007 14 + top- or W-tag 138.0 v
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