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WAVELET ANALYSIS

Wavelet transform: N1
. (n” —n)dm
n = bin number W.(s) = Z Ty W
'=0

S
X, = bin content

dm = bin width
s > scale
¥ > wavelet function, here:  W(n) oc (1 —n2)e " /2

It's computed for s varying from 1 to ~102 \/

For a gaussian signal of mean P and standard deviation O :

(ndm — ,u)Q) _ (ndm—p)?
e

2(c2+s2)
0% + 52

Wa(s) = A(5) - Nevents - (1 -

In the following, background has been subtracted before the wavelet
transform is computed; some tests have also been done without subtracting
the background.
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DATA

<> Mass range [100,200] GeV

mjj (GeV)
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Wavelet transform: muon channel
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WORK IN PROGRESS TO CHECK IF THEESE RESULTS ARE SIGNIFICANT

The effects of background subtraction must be carefully checked
Here, the background shape has been fitted to data, excluding the signal region

Toy MC has been used to test the method:
Background shape is fitted to data
MC sample is generated from the fitted function
A gaussian signal is added, varying the number of events

Fixed the scale s, the maximum of W(m)has been plotted as a
function of the number of events.

Two cases are considered:

the known background shape is used for subtraction (slide 6)
the background is fitted as in real data (slide 7)

Other wavelet parameters are being checked (width in mass and
scale, dependency on the signal o,....)



Known background shape is used for subtraction

m of maximum W as a function of N at scale 15.2
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mass of W peak (GeV)

Fitted background shape is used for subtraction

m of maximum W as a function of N at scale 15.2

170E
160:—
E maximum W as a function of N at scale 15.2
150—
C v F
140_— + 10 g_so - °
- = [
130[— . . 160~ ¢
C o e L °
120:_ | ) T | | | 140 __
0 I2000I I I4000I I I6000I I I8000I I I10000I :
number of events 120 __
: [ ]
100 —
- .
80—
: °
60— °
[ ]
401~
lo
B [ ]
20—
| | | | | | | | | | | | | | | | | | | | |
0 2000 4000 6000 8000 10000

Margherita Spalla

number of events



BACKUP
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W as a function of m at scale 15.2

W(s)

h1
Enres 812 500 events
RMS 0

Known background shape is
used for subtraction

W(m)
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Fitted background shape is
used for subtraction
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