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single 7 — v, ™ decays 3
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@ angular momentum conservation
@ handness of neutrino

@ momentum conservation

7 momentum direction in 7-restframe specified by 7 charge and
helicity (chirality)
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T — v, T decays
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T rest system — lab system

@ spin-quantization-axis [B(7)]Lag—direction

@ LORENTZ-boost 7-rest system — lab-system

@ high and low energy 7s
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[rm]-spektra on generator level 5
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comparison theory? «+» measurement = polarization

?S.Y. Choi, K. Hagiwara, Y.G. Kim, K. Mawatari, P.M. Zerwas,
T Polarization in SUSY Cascade Decays, hep-ph/0612237
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fast ATLAS-detector simulation (ATLFAST 12.0.7)
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detector level

@ fakes and combinatorial background: OS-SS suppressed
@ poor 7-reconstruction for small M(77)

@ endpoint (SUSY-masses) < shape (polarization)
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polarization and mass effects 7
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fixed endpoint fixed polarization
different polarizations different endpoints

strategy

@ SUSY-masses and polarization show up differently in spectra

2
@ fit spectra: f(x) = pl"\/"ﬂ exp (—% (X;”Z) )

@ compare calibration <> measurement
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2-dimensional calibration
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of spectra f(x) = 7pfmax

Fit of calibration spectra

@ grid of 5 P(7,) + P(7¢) and 5 endpoints = 51.7fb~!

@ Obs.: maximum and position with %o of maximum

@ calibration — maps of observables
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@ measured observable — equipotential line
@ intersection — polarization and endpoint

SUSY decay cascades

polarization
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fit spectrum
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fit (SU3 spectrum)

120
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maximum with 1-o-lines

measurement of observables of unkonown spectum (SU3)

@ observables: ostat. from fit, ogst. with 3 binnings x 5 fit-ranges

@ 0% = 0%u + Oost.
2
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measurement of spectrum
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result of measurement of SU3

® MXa =100+ 3 GeV (99GeV), P(7,) + P(r¢) = —0.11 4 0.63 (0.08)

2 2
@ 1l-o-contour: (fx) + (L) —2p=2_=1—p with p=-09

@ strong experimental correlation
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single 7 — v, p(a1) decays

T,J{ Ur mt, VZr
» — = > <
+ > +(5F
TR Vr P (al)
—_—

°

°

°

Till Nattermann T-polarization in SUSY decay cascades



single 7 — v, p(a1) decays
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@ angular momentum conservation
°
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single 7 — v, p(a1) decays
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@ angular momentum conservation
@ handness of neutrino
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single 7 — v, p(a1) decays
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@ angular momentum conservation
@ handness of neutrino

@ momentum conservation
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single 7 — v, p(a1) decays
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@ angular momentum conservation

@ neutrino handness
@ momentum conservation

longitudinal (transversal) p, ai: same (opposite) momentum direction as 7
1,2
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transversal longitudinal
ion in SUSY decay cascades
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T — ay, p decays (generator level)
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independent of polarization dependent on polarization

vector mesons

@ a; pol. independent, p depends on pol.
@ selection T-decays — spectra with max (min) dependence on pol.

@ compare [r7r] and [a1a1]-spectra
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polarization de ce of 7 decays

- TV,

-

Wahrscheinlichkeit
4
©

o
o

Wabhrscheinlichkeit
o
©

I3
o
TN NN AR A

04 04

02 02 8

0 | o T e e b el | P P I IR AT WA ISP PN AP NPl

0 01 02 03 04 05 06 07 08 09 % 01 02 03 04 05 06 07 08 09
E(a) E(Mm
E(T) E(D)

-
-

Wahrscheinlichkeit
o
©

o
o

Wabhrscheinlichkeit
=)
©

o
o

0.4 0.4 E

0.2 02 —L - B

Ty - Y, ]

| | rud ISV INAVRNITS INIVENIVE INAVINIVE ANIINE AT I T N T N SR D B
%0102 03 04 05 06 07 08 09 %01 02 03 04 05 06 07 08 09

E(nh) E@p)

E(® E(®

@ fragmentation functions (arbitrary units) (% generator leve1>

@ decay via p and 7 is polarization dependent, rest not
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prong based 7 selection

1600( _ 1-prong

3 — LL Generatorniveau > 220 — LL Generatorniveau
[0} Entries 62905 B O N
= 1400 — RR Generatorniveau « 200 —— RR Generatorniveau
e _r 1 %=1s0
~ 1200~ = ~
g F 1 & 160
'3 1000~ = g 140
5 sooF 3 5120
g F 1 €100
6001 E 80
400 3 60
200 E 40
E 20H
P N I ST S NS ST SO A S S | | I L L | = |
% 20 20 60 80 100 120 % 20 20 60 80 100 120
M(tT) [GeV] M(tT) [GeV]
2 1+3-prong —— LL Generatorniveau
% -
g 700 : —— RR Generatorniveau prong selection
% 600k E
sTE E 1-prong: p, ™, K, a1
ﬁ E mostly dependent on polarization
7] C |
S 400 3
s 3 3-prong: a;, other decays
w E 3
300E E independent of polarization
200~ E ..
E ] but: 3-prong poor statistics (5%)
100 — g R .
F E — poor endpoint determination
PR B P B | in | v
0 20 80 100
M(tT) [GeV]

Till Nattermann T-polarization in SUSY decay cascades



invariant mass based 7 selection (generator level)
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@ resonant structure allows decay ID @ reconstruction inv. mass needed
@ more efficient than prong sel. @ reality: resonances get broader
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7 selection detector level (truth information)
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selection of decay modes (from MC truth) on detector level

@ a; pol. independent, p depends on pol.
@ 4000 (all dec.) = 800 (ai1&other) + 1500 (p, w, K) + 1700 (mixed)

@ gain in information compensated by loss of statistics




Conclusion and outlook

improve sensitivity with selection of 7 decay modes:

@ compare polarization affected and non-affected spectra

@ but: requires discrimination of decay modes

© maybe: gain of information is overcompensated by loss of statistics

results with shape related observables for 51.7fb!:

© endpoint = 100 + 3 GeV (theoretical: 99GeV)
@ sum of polarization = —0.11 £ 0.63 (theoretical: +0.08)

© strong experimental correlation
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backup
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fakes and combinatorial background
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@ M(77) > M(77T)max = fakes and combinatorial background

@ M(77) > M(77)max : [rE7%] ~ [rE7F] (uncorrelated)
+
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