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» Aims of data analyses:

» Compare data and models p(X[A) po(A)

VT pGIA) po(a)d

» Judge validity of models p (A‘_»)

P Parameter estimate

» C++ based framework (flexible, OO)

P Sets of algorithms for num. Integration, optimization, etc.

P Interfaces to ROOT, Minuit, CUBA + user defined
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Flow diagram / Implementation

» Definition of models (classes) » Analysis

» Parameters

» Conditional probabilities

» Prior probabilities

» (Normalize)
» Optimize
4

p(}‘A)P()(A) >

p(A[X)

» Data set definition

» Read in from file

[ p(FA) po(a)d

» Write output file

P .txt, .root, histogram, user defined ), Graphical output
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» Sample parameter ST,
space by migrating to
regions of larger
probability

» Converge towards
underlying distribution

» Marginalize while
walking

7

0.02

Parameter 2

0.015

» Calculate any function 0.01
of parameters while
walking (error 0.005
propagation)

» Find global maximum
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Parameter 1

K. Kréninger M 5
DPG Spring Meeting, Freiburg, 03/2008 B AT

BAYRSIA




"] GEORG-AUGUST-UNIVERSITAT . .
. @J GOTTINGEN Example: Line Fit

L

';:' 3.aF best fit and 5500 slope* = 0.012875 *0%0'T'® Zasof  constant’=1.890000 3 s
o C T | §400—
> 3.2F error band { . Slope / \ ! Offset /J \\
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C o Y O Best fit
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X[a.u.] | %

» Assume linear correlation between points 0.0t
» Gaussian uncertainties
» Error band calculated during MCMC

0.005

2712 16 1.8 22 24
constant [a.u.]
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» What is the probability to
observe the data given your

. % 0.07F
model and best fit g T f
parameters? S 0.06f
S -
» Ensemble tests: Z o.05f
» Create Monte Carlo data 0.04F
sets assuming best fit -
parameters 003
» Calculate the likelihood for .02}
each ensemble 0.01E
» Calculate the T
integral of the frequency 473 2 4 0 1 2z 3
c_listribution to find a less log, y=log_p(datall )
likely result
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» Search for signal of OvBBR-decay at 2,039 keV
» Gaussian energy resolution assumed

P . - ;l 0.8 :
§ 2, 0.7
w 3.5 A g No back d
> - = No backgroun
3 \E( 0.6 - = 10" counts/(kg: keV- y)
o - = 10" counts/(kg- keV- y)
25 E 0.5 - 102 counts/(kg- keV-y)
n— B === Claim
5 I 3 04 ;
S 03
1.5 = E
1 p— - - -§ 0.2 ;
- o -
0.5 o\o 0.1 E Assuming <M"’> = 2.40 {Nucl.Phys.A 766 (2006) 107)
0202025 2030 2035 2040 2045 2050 2055 & 0 50 100 150 200
. Energy [keV] Exposure [kgyears]
Energy spectrum in the region of Upper limit on neutrino mass vs
interest. The model contains PP '
exposure

signal and flat background
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» Estimate top mass using the matrix element method (A. Knue)
» Integrate over 5 measured energies (4 jets + 1 lepton)

1 107}
1 1 0-1 0
measured Te. :
10713}

- Gauss fit
true 1078}
10-19....I. ' R BT | I |
52 54 56 58 60 170 172 174 176 178 180
E, [GeV/c?] m, .. [GeV/c?]
Correlation between two jets Probability of the top pole mass in
combiningtoa W an ensemble of 300 events
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» Toolkit with strong numerical tools

» A variety of possible applications in physics:
» ZEUS (structure functions) (publication in preparation)
» GERDA (sensitivity calculation)
P ATLAS (top mass estimate) (see talk by A. Knue)
» Cosmology, ...

» Publication on BAT in preparation
>

» ROOTified version being worked on
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