dip combinatoric background

— Assume the formula N+_ — 2 \/N++ N

— 3 estimation methods
* The simplest : no smoothing
» Gaussian smoothing (a la Mike)
» Exponential smoothing

— a method to produce background

« Event mixing

Note : study made with dAu (north /2 deep) data

F. Fleuret - LLR



With no smoothing

* The simplest method
— Based on like sign dimuons, compute N+- bin per bin

ntries 1049 ! ntries 628
Mean 1.895 Mean 1.8
RMS 0.7663 RMS 0.7429

Entries 2352
Mean 2,042
RMS  0.8528
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With no smoothing

o Study per bin of centrality
— Limit of the method : small statistics

4 bins of
centrality

<

Entries 1008
Mean 1.995
RM5  0.8062

0% - 20%

dAu03N2D

Mean 2.117
RMS  0.9166

F. Fleuret - LLR

7 20% - 40%

Entries 657
Mean 2.053
RMS  0.8585

RM3 08943

60% - 88%




Gaussian smoothing

- Distribute bin content over adjacent bins
following a gaussian shape

25 -15 05 05 149) 2.5

w(k) 006 024 038 024 006
k 2 1 0 1 2

g ()= 2 WKN (i+Kk

k=-2
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Gaussian smoothing

ntries 1049 ! ntries 628

Mean 1.895 : Mean 1.8
RMS 0.7663 RMS 0.7429

Entries 55
Mean 13
RMS 0.7699

N+—(Mu+u_) =2 \/KIH(MNN) N——(Mu_u_)
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Gaussian smoothing

e Results
— Reduce the fluctuations

No smoothing

Gaussian smoothing

Entries 2352
Mean 2.042
RMS 0.8528
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Gaussian smoothing

o Study per bin of centrality
— Limit of the method : small statistics

ntries

Entries 657
Mean 2.053
RMS 05585

% - 40%

4 bins of
centrality <

F. Fleuret - LLR 7



Exponential smoothing

« Hypothesis : above a given value, (++) and (--)
spectra are exponential

* method : fit (++) and (--) spectra, then build the
(+-) spectrum.

ntries 628
Mean 1.8
RMS 0.7429

ntries 1049
Mean 1.895
RMS 0.7663
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Exponential smoothing

« method : fit (++) and (--) spectra, then build the (+-)
spectrum.

nifes i
Mean 2.617
RM3 0.6305
i { ndf 20.54 / 24
Constant 6.701= 0.3093
Slope -1.594+ 0115
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Exponential smoothing

 Study per bin of centrality
— Small statistics = problem to fit

1]

i 0.5%9 ! z d

o £ ndf 12.82 /13 E of I 5.062 / &

po 153.9:£102.4 )l 113.5£124.3

pl -1.555: 0.2458 ) -1.761:0.4171
—
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Exponential smoothing

o Study per bin of centrality

 Solution : spectra slopes ~ independent of the centrality

O<centralité<20

20<centralité<40

ssssssssssssssss

40<centralité<60

nnnnnnnnn

F. Fleuret - LLR
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Exponential smoothing

o Study per bin of centrality
— Fit with fixed slopes

Entries 1008
Mean 2.786
RMS 05475

4 bins of
centrality <

Entries 267
Mean 2.866
RMS  0.5601
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Event mixing

 method

— Associate p from different events to
build di-p

« Advantage

F. Fleuret - LLR
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Event mixing

Event characteristics
— Vertex

_l ' -+ L '
| Zver (thl) — Zvert(th2)|< 2cm

— Centrality

« Associate events belonging to the same centrality bin

F. Fleuret - LLR
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Event mixing

e checks

: ll]:
10
10
- f i fH 1 0 [ [ P 2
Invariant mass |1 oo Tt ‘ ‘
1 0.0: Hy b +-|- J[
N e 53477 W ++#+H\ HH
=TI —20.6 0 L ooep T T H’m 1
N'Ue 1805 ) d ;
N ke 34431 _F TN et AL LT AL
. —30.7 \ \
NiUe 1122 : )
| E. % i 1 [ i [ i}
momentum

Rapidity
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Event mixing
« Normalisation : fake dimuons

Fake dimuons :
N++, N--, N+- are known.
One can determine the
relation between like-sign
dimuons and opposite-sign

dimuons

N, =0994 x2. /N, N__

+

F. Fleuret - LLR
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Event mixing
« Normalisation : true dimuons

N, =0994 x2 /N, N__

_|_

True dimuons :

Give the normalisation for the
fake dimuon spectrum

F. Fleuret - LLR
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Event mixing
Results

] Data opposite sign
Data IllﬁIO :

e sign
71 Fake opp05|te sign

B true LS —|fake LS
fake [LS

b

+++++_'+-|—|-++..|.++_|_+ ++++Jr H J[erﬂt
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Conclusion

3 estimation methods
« No smoothing
« Gaussian smoothing
« Exponential smoothing
— Advantages :
« fast
« Easy to use
— disadvantages :
* Problems at low statistic...
Event mixing
— Advantages :
» Very efficient
« ~ independant of statistic
— Disadvantages :
* be very careful when use it

F. Fleuret - LLR
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