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Reminder

RO
‘Y Plan

Method of moments:

@ Last meeting showed how orthogonality of the does magic for method of
moments.

@ Using toy MC (experimental math) checked the errors estimates.
© Checked that it does not suffer from boundary conditions.
@ Many thanks to Tom for checking all my calculations.

For today:

@ How this method behaves in terms of background?
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Theory introduction

P
LS What do we start with

d*r 9 3 .
[dq2dcosOdcosidé 327 ( (1=F)sin® 0+ Fj cos® 9k+( (1_F/)5ln29A

—F cosz)cos29/ + S35in? O sin 0 cos 2¢ + Sa sin 20, sin 6, cos o+
Ss sin 26 sin 0 cos ¢ + (Ses sin? Ox) cos 0+

Sy sin 20, sin 0 sin ¢ + Sg sin 20 sin 20, sin phi + Sgsin®6) sin® 0 sin 2¢)
(1)

What did we assume:
o Six, Jox can be parametrized by F.

Qo 56,; =0.
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Theory introduction
raCh.

Obtained moments 1

JCh
THCD

. sin® ) = g(2 —F) (2)
["dcosf, dcosf;d¢ k=5 !
d3r ) 1
O = =(1+F 3
I"dcosBdcosh;d ¢ €05 Uk 5( +F1) ()
d3r ) 2
in? 0y cos20; = —— (2 + F, 4
Fdcostpdeostidg S 0k 05201 = o5 (2+ Fi) )
d’r . 1
Ok cos260; = ——(1 + 8F 5
Fdcostydeostydg < 0k <0320 = —55 (11 8F) ©)
d’r — 25
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Theory introduction
raCh.

\‘“C"{) Obtained moments 2
rdcost9fd£osﬁld¢ cos” B cos by = 51_%S )
chos@jjlioseldqsSin20k5in20’C052¢ - 82_5;3 (®)
Fdcos ijll;os 6d ¢sin20k5in29kcos¢ = 82—24 9)
chosﬁjzzosﬁ/dqﬁsmzeksmglcosd) = 2?55 (10)
Fdcos Gijll;os 5o sin20ysinf;sing = % (11)

3 35q
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Background regions

HC )
\‘“(:‘i:)

Studied background region

o Defined B? mass bins:
1:(5,5,15)U2:(5.15,5.22) U3: A
(5.35,5.5)U4: (5.5,6) GeV Fitto K Jyma

“&lpha S ‘?’.29 +0.25
@ Region 5:(5.35,6)
@ Region 6:(5,5.22)

(7)
3]

lambda = -0.002882 + 0.00030
meanB = 5283.84 + 0.66

n = 146.898 + 0.042

nbck = 510 + 26

A
S
3

Events /

@
&
S

o use the old ¢ bins: w0 nsig = 2406 60
250 sigma= 16.2 £ 1.6
. c sigmal = 33 +11
° 0.0, 2 200;7 VCg1 = 0.75 +0.18
o 122,4.3 E
. 243,86 -3
o 3:10.1,12.9 "
o 4:14.2,16 1 J ' o ety
° 5:16’ 19 50 5200 5250 5300 s M
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments

Q2_2_S6s Q2_3_S6s

#H.06 P

& E &.06/—

0.05F E
E 0.05

0.04f— E
E 0.04—

0.03F- E
E 0.03—

0.02(— £
c 0.02—

0.01= E
E 0.01F

oF- E R —

E | oF

001 [ E
E 001

002 E
E 002

00 | | | | | E. | | | | |

5000 5200 5400 5600 5800 6000 5000 5200 5400 5600 5800 6000
mass mass

Probing background with Method of Moments for BY — K*

18 / 44



Results

Measurement of background moments
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Results

ach
C

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Measurement of background moments

Q2 _0_FI2 Q2_1_FI2
[ 8 F
E &
“0.54: 0.54—
0.53(— F *,»
E 052—
052 { r I
051— ‘ 05— I
05 L
E 0.481—
049 L
N 046/~
Eolv v v v b L L B Lo b o Ly L
5000 5200 5400 5600 5800 6000 5000 5200 5400 5600 5800 6000
mass mass

Probing background with Method of Moments for BY — K*

35/ 44



Results

Measurement of background moments
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Results

Measurement of background moments

Q2.4 FI2 Q2.5 FI2
o .34
b &
0.38
+ 0.32
0.36
0.34 03

°
8

T T T T T T
°
i
3

L L I e e e e S B

03
0.26
028
0.24
0.26 _]_
0.22
o24b— L o« v 0 Lo L L L0 | ol o b b Ly L
000 5200 5400 5600 5800 6000 5000 5200 5400 5600 5800 6000
mass mass

Probing background with Method of Moments for BY — K*

37 /44



Results

Measurement of background moments
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Results

Measurement of background moments
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Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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Results

Measurement of background moments
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ach

THCY
Y Summary

o Background moments are effectivelly 0
o Apart from F; and Sg

o Sg is sizeable at the left hand sideband for certain bins, evidence of
partially reconstructed semileptonic decays?

o Because the moments are small, they should have small effect on the final
result :)

Wish list:
o Repeat the same with smaller g2 bins.

o Optimise the binning in g? taking into account background systematics and
error on signal
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