mercredi 18 janvier 2012

Lm P g "
I,-;‘-f“-.-_, -

’ e e ey
I|V|er Ma telaer*_'“:*

T ; .
e . o g
; [ k.

Unlversité Cathollque de I;ouvalri s

J. Alwall, A. Freytas, OM: PRD83:074010
P.Artoisenet, V.Lemaitre, F. Maltoni, OM: JHEP 1012:068



O Assoctate to each exgerimewtaL event |
characterised by p*; the probability P(p**|a)
to be produced and observed following a
theoretical assumption
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0 Assoclate @ eac exenmem,taL EVENT

characterised 0y~ | ' pavLlity P(p
to be produced and observed following a
theoretical assump’cww Qo

7)( vzs|a) ‘Ma(pvis)|2

aQ |M,(p)|* is the squared matrix element
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0 Assoclate @ eac exenmem,taL event

characterised 0y~ | ' pavLlity P(p
to be produced and observed following a
theoretical assu.mptww Qo

P(p""*|ar) = Ma(p) "W (p,p"*)

( )|2 Ls the squareol matrix element

’U’LS)

LS the transfer function
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0 Assoclate @ eac exenmem,taL event

characterised 0y~ | ' pavLlity P(p
to be produced and observed following a
theorctwal, assump’cww Qo

P(p'*|a) = [ d®dxidzs| M, (p)|>W (p, p***)

( )|2 Ls the squareol matrix element

’U’LS)

LS the transfer function

O | d®dxidzy is the phase-space Lntegral
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0 Assoclate @ eac exenmewtaL EVENT

characterised 0y~ | ' pavLlity P(p
to be produced and observed following a
theoretical assu.mptww Qo

P(p***|a) = siw [ d®dzidaz| M (p)|*W (p, p*")

o(D)|? is the squared matrix element
ms) Ls the tra V\,sfer fuwatww
O | d®dxidzy is the phase-space Lntegral

0O 0Y%is the cross-section (after cuts)
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O Most common and mportant use Ls to combLne
those L a LLkelihood
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O Most common and mportant use Ls to combLne
those L a LLkelihood

O The best possible estimation of ais the one
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O Most common and important use Ls to combLne
those L a LLkelihood

O The best possible estimation of ais the one

maximising the Likelihood
CDF Run Il Preliminary 5.6 fb”

Semi-leptonic decay
Mtop = 173.0 £ 1.2GeV

— A(nL)=-05
— A(In L) =-2.0
)
-

Jllllllllllllllllllllllllllllll

— A(lnL)=-4.5
P

1 1 1 l 1
170 1

1 172 174
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O Most common and important use Ls to combLne
those L a LLkelihood

O The best possible estimation of ais the one

maximising the Likelihood
CDF Run Il Preliminary 5.6 fb”

Semi-leptonic decay
Mtop = 173.0 £ 1.2GeV

Also use for

— A(nL)=-05 O Higgs Exclusion
S— A(In L) =-2.0 , ’
— A(nL) =-4.5 O sitngle top eross observation

l l l 1 1 1 1 L 1 1 1 I 1 1
170 171 172 174
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The Likelthood methods bullds the Bi
discriminating variable

Fully Model dependant

Pure LO approximation

Transfer Function approximation
O Factorize for each parton

O Not valid for hard radiation

Strong sensttivity tn analysts cut

computing time Nepent * Nip lntegrals)

mercredi 18 janvier 2012



How to evaluate those wetghts?

P(p**la) = = [ d®dzydz| M, (p)*W (p, p*™)
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How to evaluate those wetghts?

P(p"*la) = o[ d<1>dx1dxz|Ma(p)\2

O Fit from MC tuned to the detector resolutio

N 3000
2500 -

2000
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1000}
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How to evaluate those wetghts?

P(p¥sla) = éf d®dzrqdx

O Fit from MC tuned to the oletector\resotutio

O Use of matrix-element generator: Madgraph 4
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How to evaluate those wetghts?

O Fit from MC tuned to the & etector\resomtio

O Use of matrix-element genekator: Madgraph 4
0O Need a specific tntegrator: Madwelght
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How to evaluate those wetghts?

P(p**la) = H [ d®dzidzy) M, (p)*W (p, p*™)

Diffieult polv\,’c: Nuwmerical (ntegration
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How to evaluate those wetghts?

P(p**la) = H [ d®dzidzy) M, (p)*W (p, p*™)

Diffieult polw’c: Nuwmerical (ntegration

O Presence of sharp functions

O Brelt-wWigner
O TF linked to angular observables
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O FLrst Exa mple: oli—Leptowic top quark pair

O degrees of freedom 16
O 2:pdf
O = x &: funal states

O -4: energy-momentum
conservation

O peaks 16
O +4: Breit—\/\/ﬁgwer

O = x4:vistble pa rtieles
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O FLrst Exa mple: olL—Leptoch top quark pair

P4

O degrees of freedom 16

O peaks 16

—>» ALl peaks aligwed
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O FLrst Exa mple: oli—-Leptowic top quark pair

P4

O degrees of freedom 16

O peaks 16

—>» ALl peaks aligwed

.61l56105£13254 Pa + Db — ij
7’ J
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O FLrst Exa mple: oli—Leptowic top quark pair

P4

" 0O degrees of freedom 16

P1

-, O peaks 1ice

—>» ALl peaks aligwed
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How to evaluate those wetghts?

P(p**la) = H [ d®dzidzy) M, (p)*W (p, p*™)

Diffieult polw’c: Nuwmerical (ntegration

O Presence of sharp functions

O Brelt-wWigner
O TF linked to angular observables
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How to evaluate those wetghts?

P(p**la) = H [ d®dzidzy) M, (p)*W (p, p*™)

Difficult point: Numerical ntegration
O Presence of sharp functions
O Breit-wWigner
O TF linked to angular observables

3> Neeol @ smart parameterization of the phase space
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How to evaluate those wetghts?

P(p**la) = H [ d®dzidzy) M, (p)*W (p, p*™)

Difficult point: Numerical ntegration
O Presence of sharp functions
O Breit-wWigner
O TF linked to angular observables

3> Neeol @ smart parameterization of the phase space

3 This is process oependent
P Need to be Automatic, model tnoependent, fast
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How to evaluate those wetghts?

P(p**la) = H [ d®dzidzy) M, (p)*W (p, p*™)

Difficult point: Numerical ntegration
O Presence of sharp functions
O Breit-wWigner
O TF linked to angular observables

3> Neeol @ smart parameterization of the phase space

3 This is process oependent

P Need to be Automatic, model tnoependent, fast
MADWEIGHT

P. Artoisenet, V. Lemaitre, F. Maltoni, OM: JHEP 1012:068
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Higss production decaying tn W

Pvizs Puviys Pz

Pvozs Proys Puroz W + W— P YOd l/(.GtLO w

Class F
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Higss production decaying tn W

Pvozs Proys Puroz W + W_ P YOd l/(.GtLD w

_ Lot of possibility to have
WALOYE aomPch process

+1 W

+1 Z
+ ...
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Péemo

mercredi 18 janvier 2012



e 00 Terminal — bash — bash

[@fynulapi demo
(@fynulapi demo
(@fynulapi demo
[@fynulapi demo
[@fynulapi demo
(@fynulapi demo
(@fynulapi demo
[@fynulapi demo
[@fynulapi demo
(@fynulapi demo
(@fynulapi demo
[@fynulapi demo
[@fynulapi demo
(@fynulapi demo
(@fynulapi demo
[@fynulapi demo
[@fynulapi demo
[@fynulapi demo
(@fynulapi demo
[@fynulapi demo
(@fynulapi demo
[@fynulapi demo
(@fynulapi demo
[@fynulapi demo

= O O S5 S5 S5 05 05 659 69 05 5 5 5 65 059 059 09 9 5 5 59 59 o5
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Cp - Temp Late MY _FIRST_MW
/oin/PasstoMadwelght

edit cards/proc_card.dat
/bin/newprocess

edit cards/transfer_card.dat
edit cards/Madweight_card.dat
edit cards/run card.dat

edit cards/param_card.oat

O
O
0
O
O
0
O
O
0

Put events tn LHCO format as Events/
LWPWC.LMOO

O

/oin/madwelght py

mercredi 18 janvier 2012



a Lhe/Lheo converter extsts on the wikl

for the proc_card the decay chain syntax (s
RERUIRED

O Goal: measure the W mass first for event at
partown Level.

O When this is done, include pythia/PGs (tuned
on CMS) and reproduce the results.
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O The cholice of the parameterisation has a strong
meac’c ow the eﬁgcbewcg

O The adaptwc Mownte-Carlo Technigue pieks polnt
Ln Linteresting areas
—» The technique Ls efficient
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O The cholce of the parametrization has a strong
impact ow the eﬁPLcLewcg

Grid
—>

O The aolaptwe Mownte-Carlo Teahmques pwk&s
pow\fcs evergwhere
—» The integral converges slowly
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O The cholce of the parametrization has a strong
impact ow the eﬁfwiewcg

Rotatlon

— >
Griol

O The adaptive Monte-Carlo Technigues pieks polnt
Ln Lnteresting areas
The technigue is efficlent
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