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Tests

realised in parallel for CUETP8M1 and MadGraph
from CMSSW 76X (2015 Data)
working with inclusive jet (for comparison)



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

4/59

Matching

AR =0.2,0.3,0.4

no variation seen in ABPS

in the RMs, only slight changes in the tails

CUETP8M1 and MadGraph show the same
plots are shown for MadGraph only

in the next tests, 0.3 only will be considered
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Closure test

Samples are divided in two equivalent parts: odd and even
MadGraph-odd is unfolded with MadGraph-even or similar
for CUETP8M1

Unfolding is done either with RooUnfoldBayes or TUnfold
MadGraph works better for both algorithms, though not
100% agreeing...

CUETP8ML1 gives strange results for both algorithms (sth
related to the uncertainties... will be fixed later with the

toy)
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RooUnfoldBayes

MadGraph is given for each iteration
transverse momentum in first rapidity bin

at high values, unfolding work well, but at low value,
spectrum is fluctuating along iterations



Unfolding

with
CUETF;SMI Ivl<05 inclusive jet —— unfolded
an p*">32
MadGraph o> 74 MadGraph —— detector
#iterations=1 —e— generator
Patrick
Connor

Introduction

o .

9@@®@9®®

Tests %l%
Matching
MadGraph
Closure test

RooUnfoldBayes
T Unfold
Toy MC
MadGraph
CUETP8M1

Application
MC
Data

other/unfolded

Summary
and early
conclusions

R T : R : :
Back-up ) 40 50 100 200 300 400 1000 2000 3000

p, [GeV]

11/59



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

12/59

b<o0s inclusive jet —+— unfolded

N> 32

21@)74 MadGraph — detector
#iterations=2 —e— generator

9699@@9&)

OO00OT

other/unfolded

= ety
5250 et s

100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

13/59

b<o0s inclusive jet —+— unfolded

N> 32

21@)74 MadGraph — detector
#iterations=3 —e— generator

9699@@9&)

other/unfolded

5 e L
FOOOIG Q

100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

14/59

b<o0s inclusive jet —+— unfolded

N> 32

21@)74 MadGraph — detector
#iterations=4 —e— generator

9699@@9&)

other/unfolded

T
. R b1
SO Q‘

i o : I : )
100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

15/59

b<o0s inclusive jet —+— unfolded

N> 32

21@)74 MadGraph — detector
#iterations=5 —e— generator

9699@@9&)

other/unfolded

; e i
SO

i o : I : )
100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

16/59

b<o0s inclusive jet —+— unfolded

N> 32

21@)74 MadGraph — detector
#iterations=6 —e— generator

9699@@9&)

other/unfolded

s
SO Q

i o : I : )
100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

17/59

inclusive jet
MadGraph
#iterations=7

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

200 300 400

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests
Matching
MadGraph
Closure test

RooUnfoldBayes

T Unfold
Toy MC
MadGraph

CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

18/59

inclusive jet
MadGraph
#iterations=8

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

200 300 400

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests
Matching
MadGraph
Closure test

RooUnfoldBayes

T Unfold
Toy MC
MadGraph

CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

19/59

inclusive jet
MadGraph
#iterations=9

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

200 300 400

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests
Matching
MadGraph
Closure test

RooUnfoldBayes

T Unfold
Toy MC
MadGraph

CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

20/59

inclusive jet
MadGraph
#iterations=10

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

200 300 400

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests
Matching
MadGraph
Closure test

RooUnfoldBayes

T Unfold
Toy MC
MadGraph

CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

21/59

inclusive jet
MadGraph
#iterations=11

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

200 300 400

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

22/59

b<o0s inclusive jet —+— unfolded

o > 32

21@)74 MadGraph — detector
#iterations=12 —e— generator

other/unfolded

: 9699@@9@

i o : I : )
100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

23/59

b<o0s inclusive jet —+— unfolded

N> 32

21@)74 MadGraph — detector
#iterations=13 —e— generator

other/unfolded

: 9699@@9@

i o : I : )
100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

24/59

b<o0s inclusive jet —+— unfolded

N> 32

21@)74 MadGraph — detector
#iterations=14 —e— generator

other/unfolded

: 9699@@9@

i o : I : )
100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

25/59

inclusive jet —— unfolded
MadGraph —— detector
#iterations=15 —e— generator

: 9699@@9@

other/unfolded

i o : I :
100 200 300 400 1000 2000 3000
p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

26/59

#iterations=16

—— unfolded
—— detector
—e— generator

other/unfolded

1||

2000 3000

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

27/59

inclusive jet
MadGraph
#iterations=17

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

\'|

200 300 400

2000 3000

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

28/59

inclusive jet
MadGraph
#iterations=18

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

200 300 400

i :
1000 2000 3000

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

29/59

inclusive jet
MadGraph
#iterations=19

—— unfolded
—— detector
—e— generator

: 9699@@9@

other/unfolded

200 300 400

2000 3000

p, [GeV]



Unfolding
with
CUETP8M1
and
MadGraph

Patrick
Connor

Introduction

Tests

Matching
MadGraph
Closure test
RooUnfoldBayes
T Unfold

Toy MC
MadGraph
CUETP8M1

Application
MC
Data

Summary
and early
conclusions

Back-up

30/59

CUETP8M1

central values are consistent with MadGraph's

however uncertainties at high pt are too large (but this will
be cured with the toy MC)

only the 4-iteration case is shown
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rapidity at 13 TeV

Previous analysis

Measurement of the double differential cross section of
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b tagging at CMS Il

Combined Secondary Vertex
B-tagging variable resulting of a MVA combining

©® Track-Counting: reject secondary vertices whose tracks
are to close to the primary vertex

® Simple-Secondary-Vertex-Mass: reject other meson
candidates than B-mesons

© Soft-Lepton-Tag: look for a non-isolated lepton in the jet

TWiki: " This sophisticated and complex tag exploits all known
variables, which can distinguish b from non-b jets. Its goal is to
provide optimal b tag performance, by combining information about
impact parameter significance, the secondary vertex and jet
kinematics. (Currently lepton information is not included). The
variables are combined using a likelihood ratio technique to compute
the b tag discriminator. A variant of this tagger combines the
variables using the Multivariant Analysis (MVA) tool."

2p-Tagging Offline Guide as of 30 December 2015
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