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Relative Residual Correction

I Ideal dijet jets are
balanced

I Barrel (|η| < 1.3) jet as
reference

I Calibrate probe jet
(|η| < 5.2)

I Dijet events are rare,
njet > 2 events are
considered to improve
statistic
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Input and Selection

Data

RunII 2017 41 fb−1

Simulation
QCD MC pythia8

Selection:

I Lepton veto

I At least two particle
flow jets with charged
hadron substruction,
clustered with anti-kt
with R=0.4 (AK4CHS)

I |ηtag | < 1.3

I Filter pre-fired events
(details later)
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Response Definition

pT -balance response

I A =
pprobe

T −ptag
T

pprobe
T +ptag

T

I < A > is calculated in
bins of |ηprobe | and pave

T

I Relative response
RpT

rel (|ηprobe |, pave
T ) =

1+<A>
1−<A>

MET projection fraction
(MPF) response

I B =
~�E T · ~ptag

T /ptag
T

pprobe
T +ptag

T

I < B > is calculated in
bins of |ηprobe | and pave

T

I Relative response
RpT

rel (|ηprobe |, pave
T ) =

1+<B>
1−<B>

pave
T =

pjet1
T +pjet2

T

2
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Asymmetry and MPF
Following slides use an example part of the data

pT -balance response

1− 0.5− 0 0.5 1
A

3−10

2−10

1−10

1

N
or

m
al

iz
ed

 e
nt

rie
s

 (13 TeV)-1RunF  13.5 fb

CMS
Simulation

 [51,73]∈ 
T

p  [73,85]∈ 
T

p
 [85,97]∈ 

T
p  [97,179]∈ 

T
p

 [179,307]∈ 
T

p  [307,370]∈ 
T

p
 [370,434]∈ 

T
p  [434,520]∈ 

T
p

 [520,648]∈ 
T

p  [648,1000]∈ 
T

p
 [1000,2000]∈ 

T
p

 [51,73]∈ 
T

p  [73,85]∈ 
T

p
 [85,97]∈ 

T
p  [97,179]∈ 

T
p

 [179,307]∈ 
T

p  [307,370]∈ 
T

p
 [370,434]∈ 

T
p  [434,520]∈ 

T
p

 [520,648]∈ 
T

p  [648,1000]∈ 
T

p
 [1000,2000]∈ 

T
p

| < 0.261ηData, 0.000 < |

work in progress

A

1− 0.5− 0 0.5 1
A

3−10

2−10

1−10

1

N
or

m
al

iz
ed

 e
nt

rie
s

 (13 TeV)-1RunF  13.5 fb

CMS
Simulation

 [73,93]∈ 
T

p  [93,113]∈ 
T

p
 [113,176]∈ 

T
p  [176,239]∈ 

T
p

 [239,318]∈ 
T

p  [318,1000]∈ 
T

p
 [1000,2000]∈ 

T
p

 [73,93]∈ 
T

p  [93,113]∈ 
T

p
 [113,176]∈ 

T
p  [176,239]∈ 

T
p

 [239,318]∈ 
T

p  [318,1000]∈ 
T

p
 [1000,2000]∈ 

T
p

| < 3.489ηData, 3.139 < |

work in progress

A

MPF response
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Relative Response at α < 0.3
α = p

jet3

T
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T
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Ratio of Responses at α < 0.3
Take loglinear function at < pave

T >
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Difference between
pT -balance and MPF
method is expected
due to additional
radiation

C(|ηprobe |) =
〈
RMC/Rdata

〉
α<0.3

·kFSR , with kFSR =
〈RMC/Rdata〉

α→0

〈RMC/Rdata〉
α<0.3
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α→ 0 extrapolation
Fit (RMC/Rdata)/(RMC/Rdata)|α<0.3(cut on α)

pT -balance response
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Residual Correction for Additional Radiation
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Fitted with kfit
FSR(|η|) = a + b·cosh |η|

1+c·cosh |η|

September 20, 2018 Christoph Garbers 9



Basics of ECAL Pre-Firing

as reported at PPD General Meeting 05/24/18 by Andrew Brinkerhoff

I Mis-timing of L1 objects due to ECAL transparency loss

I If a mis-timed (early) L1 object is above the ET threshold
for an unprescaled L1 path, the previous event will be
sent to HLT, and the event actually containing the offline
object will be discarded

I Potentially leads to trigger inefficiency and energy bias

I The impact of this is highly Analysis dependent
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Filter Pre-Fired Events

L1 bunch crossings matched
to the three leading
jets for 2.2 < η < 3.2

l1bx1
Entries  2054874
Mean   0.4211
Std Dev    0.4769
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Example influence of
the pre-firing cleaning,
without cleaning as MC
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L1Jet Seed Based Cleaning:

I ∆R (jeti , L1Jetbx=−1) < 0.4 for i ∈ [1, 2, 3]

I L1Jetbx=−1pt > 20% of matched jet pt
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Relative Residual Corrections

C(|ηprobe |) =
〈
RMC/Rdata

〉
α<0.3

· kFSR
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Final Pt and MPF response corr. are expected to be compatible
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Relative Response Time Dependence

pT -balance response
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typical time dependece for lower η is more even with much smaller uncertainties
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Relative Residual Corrections
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Summary

I Preliminary residual corrections for 2017 CMS data are
available

I Pre-firing effect on relative residual correction up to 5%

I Investigation of method discrepancy, time dependence
and fit stability
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