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Benchmarkpoint & Cascade

MSUGRA Parameters
SPS1a
my | 100 GeV
m,, | 250 GeV
A, |-100 GeV
tan(3) 10
p >0
GeV GeV
g 606 39 /44
g |567 (ud)/562 (cs)| 387 /382 Leptonic Cascade
o 180 37 :
s - 2 jets + 2x2 OSSF leptons
5 143 46
0 o7 - 16/32 possible combinations

— —_ -3
X-section: ~36 pb @ 14 TeV BR = 1.7%10



Likelihood Definition
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« Hypotheses close to true
masses fit on average better

 Use events' combined fit
probability to quantify how
good the assumed masses
fit.

N
log’P = ZlogP(X?)
Pi :Pcut fOI'Pr,; <Pcut

— Cut-off to avoid numerical
fluctutations

- P_=0.01



Squarkmass Scan

« Likelihood approaches
parabola on large scales
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Fluctuations at small
scales

- Reduce them and
determine size of the
spread
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Repeated Fit

 Repeat the fit several * This 'best’ likelihood
times for each event with values still have
different starting values fluctuations
% 12207 o - repeat the experiment to
2 ba o, | -48.02+ 0.02405 assess uncertanties
1200 4 p2 0.04338 + 4.136e-05
i ] (a B %2/ ndf 3235/2
1180 ] o) DL I 2.112e+04+ 25.84
1160k ] O og20[ pi -73.35 + 0.04789
3 E p2  0.06651+ 8.236e-05
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* Need to select best fit for sk a :
each event before S PR IS

building likelihood m(2) [GeV]



Spread after repeated Fit

« Fit each event 498 times

(for true masses here)

- Calculate likelihood from
best probability of each

 Repeat this 100 times

event

« Some Likelihood P:

combLH
50 :_ Entries 100
X Mean 975
i RS 30.56
40— Underflow 0
K Overflow 0
sl
20—

Zoom:
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0= 1 RMS 2.679
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« Large Spread

- Expected one peak...
- Qutlier: bug?

combLH




Spread for a single Event

« Examine a single event: « Best probabilities from

Probability distribution for 100 repetitions:

T prob_best[310] Entries 100
498 FItS 9 1 RMS 0.0006538
Event 310, Signal e 8%_ Underflow 0
%HIE :zmw 4: ] E_ Overflow 0
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3of 45— J
20} 35_ I
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"’ Rl
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Prob prob_best[310]
- Fit finds several minima  « Small spread for this
~ Cut-off at some (high) event - look at all events:
probability



Event-wise Spread

e From 498x100 Fits of all - RMS of distribution
events: e rather small values
- Max. difference: find  study 2 outliers
some event with really
large values
En?_— Underflow | 0 E Unclerfiow | 0
Overflow 1] 102:_ Orverflow ]
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QOutlier Event

« Best probability from the
100 runs (vs. run number)

- two 'populations' around
0.93 and at lower bound
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How to deal with this?

Maybe an effect of a low
convergence rate?

- some runs do not have
converging or only badly
converging fits.



