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Scouting Intro

Scouting Stream
- reduced data format
- event size reduced
- eventrate increased

AS d I'emlndel' . - based on reconstruction at HLT

(no offline reconstruction)

Standard Stream

%  Scouting is a high rate, small size format x - -25kHz
\4 — ~1. Jeven
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- offline reconstructed
at Tier0 after 48 h

L1 Trigger Storage
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Scouting Intro

Scouting Stream

- reduced data format

- event size reduced

- eventrate increased

- based on reconstruction at HLT
(no offline reconstruction)

Standard Stream
. e - ~2.5kHz
As a reminder : & -) =) - - 11 MB/event
- full event
S - offline reconstructed
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Scouting : What is it ?

Scouting Stream

- reduced data format

- event size reduced

- eventrate increased

- based on reconstruction at HLT
(no offline reconstruction)

AS a remmder . Standard Stream
- ~2.5kHz
o 0 0 0 . <» o - ~1.1 MB/event
% Scouting is a high rate, small size format - fullevent
- offline reconstructed

Storage at Tier0 after 48 h
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Scouting : What is saved ?¢

PF Candidates

PF jets

Tracks and Vertices
Muons

Electrons

Photons
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Scouting : What is saved ?¢

PF Candidates
PF jets

from

e  HLT Filters: None

e  HLT corrections: Available in the scouting path but uncorrected jets are stored

Tracks and Vertices
Muons

Electrons

Photons



https://indico.cern.ch/event/1478254/contributions/6226713/attachments/3023085/5334422/TriggerTutorial_Scouting_February2025.pdf
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Scouting : What is saved ?¢

e PF Candidates
e PFjets o
e Tracks and Vertices p .
e Muons Scouting Path: Single Muon
e  Targets events with = 1 low p_ muons (standard vix reco with
e Electrons beamspot constraint -

Tracking update in 2024 to use full tracking and standard PF

Photons

Irack p- requirement lowered to 1 Le\



https://indico.cern.ch/event/1478254/contributions/6226713/attachments/3023085/5334422/TriggerTutorial_Scouting_February2025.pdf

Scouting : What is saved ?¢

Resolution comparison of Vix and NoVix muons

e PF Candidates
e PFjets _ 2024 (13.6 TeV)
e Tracks and Vertices CVMS Preliminary “
Dimuon events, AR, > 0.2, P> 3 GeV
e Muons

« Barrel (NoVtx reco)

Endcap (NoVix reco)
= Barrel (Vixreco)
o Endcap (Vix reco)

e Electrons
Photons

80 90 100

Scouting muon P, [GeV]



Scouting : What is saved ?¢

PF pandldates Efficiencies of HLT/L1-triggers for Single and Double stream, from
PF jets
Tracks and Vertices
Muons

CMS Preliminary 2024 (13.6 TeV) 2024 (13.6 TeV)
’ Single muon Level-1 seeds
He Single muon HLT scouting trigger (vtx-constrained reco)

Ny 2 2 (0S), AR(p1, p2) > 0.1, track x/ndof < 3
My €[2.8,3.4] GeV, It < 2.4, "] < 0.8

o

Dimuon Level-1 seeds
H Dimuon HLT scouting trigger (vtx-unconstrained reco)

Nytno-vix) 2 2. AR(py. p2) > 0.1, track x%ndof < 3
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e Electrons
Photons

20 30 40 50 : 20 30 40 50
Subleading scouting muon pr [GeV] Leading scouting muon pr [GeV]



https://twiki.cern.ch/twiki/bin/view/CMSPublic/DP2025025
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Scouting : What is saved ?¢

PF Candidates

PF jets

Tracks and Vertices
Muons

E/y



Run3 2024 : Datasets

ERA Delivered by LHC [Ifb] Recorded by CMS [/fb] Golden JSON [/fb]

B 074 0.66 0.13
% In 2024, there is a total of 109.08 /fb of data in c 795 7.43 7.24
GoldenJSON. D 890 8.30 7.96

E 1224 11.43 11.32

F 3047 28.12 27.76

G 4284 39.40 37.77

H 631 6.20 5.44

I 12.85 11.79 11.47

Total 122.81 113.32 109.08



Run3 2024 : Datasets

% In 2024, there is a total of 109.08 fb™' of data in
GoldenJSON.
%  The following MC samples are used




Run3 2024 : First look

NLO DYto2Mu_Bin-MLL-10to50_TuneCP5_13p6 |
TeV_powheg-pythia8
McM - XSDB

DYto2Mu-2Jets_Bin-MLL-50_TuneCP5_13p
< In 2024, there is a total of 109.08 fb™' of data in &Tev_amcatnloF XFX-pythia8
cM - XSDB
GoldenJSON.
%  The following MC samples are used

TTto2L2Nu_TuneCP5_13p6TeV_powheg-p
ythia8
McM - XSDB

QCD_Bin-PT-1000_Fil-MuEnriched_TuneCP
5_13p6TeV_pythia8
McM - XSDB

DYto2Tau_Bin-MLL-50t0120_TuneCP5_13p
6TeV_powheg-pythia8
McM - XSDB




Run3 2024 : First look

O
%

O
%

In 2024, there is a total of 109.08 /fb of data in
GoldenJSON.
The following MC samples are used

These cuts are applied as a base, if not stated
otherwise :

pt_mu > 5 GeV/c, |n| < 2.4
relativeTrackerIsolation < 0.03
trk_chi2/tkr_ndof < 10
L1_DoubleMu4p5er2p6_0S_SQ_MassMin7
DST_PFScouting_DoubleMuon
sub_pt/mass_pait < 0.25
lead_pt/mass_pair < 0.45

11.417 fb 7' (13.6 TeV)

mmm QCD, p' > 5 GeV
CMS %Qﬁg“
— 2|

Preliminary - ga-> 3

10 20 30 40 50 60 70 80 90 100 110
M™ / GeV




Run3 2024 : First look
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In 2024, there is a total of 109.08 /fb of data in
GoldenJSON.
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Run3 2024 : First look

72
L ¥4

In 2024, there is a total of 109.08 /fb of data in
GoldenJSON.
The following MC samples are used
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otherwise :
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CMS

Preliminary
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Run3 2024 : First look

% Need to compute efficiency using other HLT
trigger at Z-peak

HLT IsoMu24 + 2p + p;z > 30GeV + HLT/L1
HLT IsoMu24 + 2 + ph? > 30GeV T

P

% This should show us if there is an issue with the
triggers we are using

CMS

Preliminary

11.417 fo ' (13.6 TeV)
B
mmm QCD, p’ > 5 GeV

LAY
- E)/Z 1T
—e— Data

100 105
M/ GeV




Run3 2024 : Mass Windows

Plots are going to be separated in 5 different mass windows :
Upsilon window : [10, 20] GeV

QCD Window : [20, 50] GeV

W window : [50, 76] GeV

Z window : [76, 106] GeV

SRR

Pair transverse momentum

11.417 b (13.6 TeV) 11.417 b~ (13.6 TeV) 11.417 b~ (13.6 TeV) 11.417 b~ (18.6 TeV) 11.417 b~ (1.6 TeV)

i

8k g - 065 ) €| ’ ‘ I
0 5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 45 50
p*TR‘/(geV p’TQ‘/(geV pT‘a‘/éeV pT‘R‘/éeV é&‘/éev




Run3 2024 : Background

11.417 fo ' (13.6 TeV) 11.417 fb ' (13.6 TeV)
CMS . P> 5GeV

>R
‘l

Preliminary — B/Z 5%t
—e—Data

%  The data/mc ratio is good

GeV

10 20 30 40 50 60 70 80 90 100
pT/ e



Run3 2024 : Background

%  The data/mc ratio is good

%  Things we considered doing :

Jets variable for inclusive mass
11.417 0" (13.6 TeV) 11.417 fo " (13.6 TeV)

mmm QCD, ' > 5 GeV mmm QCD, p' > 5 GeV
Cms ] %/Z ->§{/p " =] %/Z ->Z{ N
iy '/_Z)-2>ITT imi "’/_Z)-Z)IIVT
+Bata LU —— 6ata

11.417 tb ' (13.6 TeV)

CD, p! > 5 GeV
CMs =
Preliminary Preliminary — 7 2>' A7
—— Bata

e
3 1 o

0 100 200 300 400 500 600 700 800 9001000
H; / GeV

10 20 30 40 50 60 70 80 90 100 0 50 100 150 200 250 300 35(05 400
PFJet pT/ ev



Run3 2024 : Background

%  Things we considered doing :

Jets variable for [20,60] GeV

11.417 fo ™' (13.6 TeV)

11417fb'1(136TeV) 11.417 fb ' (13.6 TeV)

CMS = QCD, p! >SGeV
- 74
%—>2I
-6/Z >TT
o

Q/CZD P! >SGeV
— >
%—>2I
-6/2 >1TT

—e— Data

CMS mm QCD, p' >5GeV
—pz4
57"
-b/Z >TT
=

Preliminary Preliminary

10 20 30 40 50 60 70 80 90 100
PFJet

100 200 300 400 500 600 700 800 9001000

50 100 150 200 250 300 35Q 400
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Run3 2024 : Background

%  Things we considered doing :

Jets variable for [20,60] GeV
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Run3 2024 : Background

% Impact parameter :

Preliminary ¢ Preliminary

Data/MC
»
o

-20 -15 -10

w
SRS
SREIE




Run3 2024 : Background

% Impact parameter :

= g&D_,) Z{,ﬁ 5 GeV
Preliminary — B/_% 2>| A
ata

-1 -0.8-0.6-04-02 0 0.2 0.4 06 08 1
d,, [cm]

already infamous cowboy/volcano plot



Run3 2024 : Background

Impact parameter :

Can we trust QCD samples ?
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Run3 2024 : Background

% Impact parameter :

CAL isolation for relTrklso < 0.15

11.417 b~ (13.6 TeV) 11.417 fo ' (13.6 TeV)
] ]

CMs

Preliminary

%  Can we trust QCD samples ?
% Expand isolation cone
10 15 20 25 30 35 0 - 5 10 15 20 25 30 35 40
I/ Ge '/ GeV
% Use some absolute cut for isolation in ECAL

and HCAL



Conclusion

Understanding of the Scouting format improved
> What are the different collections and what they
represent
> In particular, ScoutingMuon has been searched
extensively
Good agreement between the Scouting dataset and the
simulation
> There are still some issues, but we have a good
baseline
> Still QCD should be better understood and the
efficiency should be explained
Last points is what will be the focus for coming future
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Understanding of the Scouting format improved
> What are the different collections and what they
represent
> In particular, ScoutingMuon has been searched
extensively
Good agreement between the Scouting dataset and the
simulation
> There are still some issues, but we have a good
baseline
> Still QCD should be better understood and the
efficiency should be explained
> Defining a ScoutingMuonID
Last points is what will be the focus for coming future
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Run3 2024 : HLT Scouting Comparison

3

%  2issues, actually the same as in 2022 :

CMS Work in Progress 1.09 fb-1, 20241<10% (13.6 TeV)

" CMS Work In Progress
212y T

fi-1+v+2q
W= DY - 21 (M>50 GeV)
W DY -2 (M>50 GeV)

— DYto2Mu No Reweighting
b 10% 20241

— DYto2Mu With Reweighting

-
<
20.06
&

30 40 50 60

nScoutingPrimaryVertex
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11.417 07" (13.6 TeV)

Preliminary

sl 1w
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with p_T > 5.0 + correlation cuts MIIVsPt_l,s

3.081b7" (13 TeV) 3.081b7" (13 TeV) 3.081b7" (13 TeV) 3.081b7" (13 TeV)
CMs I orell-van ; I orell-van ; CMs I orell-van ; I orell-van

Preliminary Preliminary

—e—Data —e—Data —e—Data —e— Data

10 20 30 40 50 60 70 80 90 100 110 82 84 86 88 90 92 94 96 98 100
M* / GeV M* /G

3.081b7" (13 TeV) 3.081b7" (13 TeV)

E I orell-van E I orell-van
I orell-v: E CMS I orell-: imi imi
rell-Yan rell-Yan co=lDiata;

Preliminary

3.081b" (13 TeV) 3.081b7" (13 TeV)

it —e— Data
Preliminary

—e— Data —e—Data

0.8724 +0.0965

10 20 30 40 50 60 70 80 90 100 25-2-15-1-050 05 1 15 2 25
pT/GeV n




Issue with 2022 Scouting Data

2 big issue with the previous look at the Z peak :

1.
2.

Normalisation was off ~15%
The Z peak was shifted by a few GeV

Easy check were performed :

Add ttbarr samples

Restrict n-range
Look at different triggers

Maybe the tool used to produce ScoutingNanoAOD format
was the issue :

Tool was mostly in development when | produced the
samples

| actually don't remember if the same version of
CMSSW was used to produce data and MC...

3.08 ™" (13 TeV)

mm Drell-Yan
QCD, p’ > 5 GeV

mmtt — 22y
—e— Data

82 84 86 88 90 92 94 96 98 100
M™ / GeV




1. Z peak issue : previous result

3.08 b~ (13 TeV)

mm Drell-Yan
QCD, p’ > 5 GeV
mEmt - 2By

e Cutsused: —~e—Data
o Inl <2.0 +p,>5.0GeV
o 76<MIll<106 GeV
o p,™%MIll>0.25+p ™/MIl >0.45
o  HLT scouting path and L1 fired
.
.

94 96u98 100
M"Y/ GeV




1. Zpeakissue:|n <2.4

3.081b " (13 Tev)

m Drell- Yan

QCD, p.>5GeV
it - 2R2v
—e— Data

82 84 86 88 90 92 94 96 98 100
M™ / GeV

L1_DoubleMu4p5er2p0_0S_SQ_Mass_Min7

3.081b~" (13 Tev)

CMS = Drell-Yan
% QCD, p’ > 5 GeV
Preliminary .t — 2By
—e— Data

82 84 86 88 90 92 94 96 98 100
M™ / GeV

L1_DoubleMu8_SQ

3.08 b " (13 TeV)

CMS = Drell-Yan
e QCD, p’ > 5 GeV
Preliminary mmt 22y
—e— Data

82 84 86 88 90 92 94 96 98 100
M/ GeV

L71_DoubleMu_15_7



1. Zpeakissue:|n <2.0

3.081b " (13 TeV)

CMS = Drell-Yan
p QCD,p_> 5 GeV
Preliminary i 22y
—e— Data

82 84 86 88 90 92 94 96 98 100
M™ / GeV

L1_DoubleMu4p5er2p0_0S_SQ_Mass_Min7

3.08fb7" (13 TeV)

CMS = Drell-Yan
p QCD,p_> 5 GeV
Preliminary it - 2Rv
—e— Data

82 84 86 88 90 92 94 96 98 100
M / GeV

L1_DoubleMu8_SQ

3.08 b " (13 TeV)

CMS [ ] DreII-Yq‘n
QCD,p_>5GeV

Preliminary 1 ts — 212y
—e— Data

82 84 86 88 90 92 94 96 98 100
M/ GeV
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1. Zpeakissue:|n| <0.9

3.08 1" (13 Tev)

CMS = Drell-Yan
p QCD,p_> 5 GeV
Preliminary i 22y
—e— Data

v
82 84 86 88 90 92 94 96 98
M™ / GeV

L1_DoubleMu4p5er2p0_0S_SQ_Mass_Min7

3.081b~" (13 TeV)

CMsS = Drell-Yan
% QCD,p_> 5 GeV
Preliminary .t - 202y
—e— Data

7" |
82 84 86 88 90 92 94 SSWQS 100
M™ / GeV

L1_DoubleMu8_SQ

3.08 1" (13 TeV)

CMS m Drell-Yan
QCD,p_>5GeV

Preliminary 1 ts — 212y
—e— Data

] L,
82 84 86 88 90 92 94 96 u“98 100
M™ / GeV

L71_DoubleMu_15_7



2. Resolution matter : Relative-difference

e relative difference : difference between gen-level and rec-level divided by gen-level

3.08 ™' (13 TeV) 3.08tb™' (13 TeV) 3.08 ™' (13 TeV)

Preliminary

10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
sub lead




2. Resolution matter : resolution distribution

0.15 =
10 20 30 40 50 60

3.08 b (13 TeV)
- Fdiitangé

* Zoomed range
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% Zoomed range




2. Resolution matter : resolution distribution
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