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Overview of recent developments

Selection process assessed for consistency

Scattering distribution properties examined as a function of
selection variables

Rotation angle of US tracks for correct alignment determined

Pion contamination in selected sample assessed in MC
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Criteria

> Single TOFO & TOF1 SP. dt7oF1g within 300ps of

muon peak.
» Single US track
UST track x2/NDF < 4.

\

» Track projection at diffuser pos. < 90mm radius.

Selection process

Comment

acceptance plot (bot. left) with no apparent

Differences appear in MC/Data bin content in cut

discrepancy in selection variable. Example: TOF cut
appears consistent between MC/Data in TOF
distribution (bot. cent.). Number of reconstructed

» Track projection at DST st. 5 < 100mm radius.

Events

SPs in TOFs explains discrepancy.
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Explanation

Certain Properties (next slide) of the scattering distribution were

examined as a function of the selection variables:
e TOF10 selected window.
e Diffuser radius

e DST projected radius.

... to assess if alignment is an induced bias (e.g asymmetrical scraping),

and to examine sensitivity of scattering distribution shape.
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» Skewness:
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» Excess Kurtosis: _
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» Asymmetry: Gradient of line fit to Scattering Distribution, y asymmetry
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Observations

e Alignment properties (green, black) seem independent of selection variables

® Skewness & kurtosis vary w.r.t variables.

» Error bar does not appear to express noise (low entries)

» 3rd, 4th moment error might be underestimated (next slide)

ROOTSs method of error calculation assumes Gaussian distr. and is compared to a textbook! error

calculation method (in progress).
Scanning tof sel., examining 8,

Scanning sel. diff. radius, examining 6,

Scanning sel. radius, examining 8,

< £ « 001" grad.of Asymi D o 001" grad.of Asymi S = « 001" grad.of Asymme
1 D S M T i

5 25- e 3 E Kuross 3 s

H L o & 4— B L sos e
£ - £

g 2 o 2

i i H

T e Piriig RS A A

§ i £ - : ; -

3 092 93 0.94 3 40 60 0 140 3 20 740 60 80 100 120 140 160 180 200

® Bw 7 diffuser (mm) ~ * Radius (mm)

1 Kendall-Stuart, " Advanced theory of statistics”, Vol 1 (4rth edition) , chapter: Standard errors
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Method of alignment correction

A rotation (angle given by the X-axis) of the US tracks is attempted and alignment properties are assessed
(green, black) in the scattering distribution. Skewness and kurtosis are shown for each rotation to examine
any dependency.

Rotating dXdz, examining 6, Rotating dYdz, examining 6,
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Columns 2,3 show the required rotation to get a zero offset in terms of that

property. Columns 4 is the average of the previous two. Column 5-6 show the

value of the corresponding moment when the column 4 correction is applied.

Oy

Set Rot. Asymmetry Rot. DS-US residual Average Skewness at cor. Kurtosis at cor.
170ED -0.00238715 -0.00385591 -0.00312153 -0.0152993 0.616278
170FD -0.0040369 -0.00467968 -0.00435829 -0.0398351 0.175767
200ED -0.00164073 -0.00320552 -0.00242313 -0.037539 1.54067
200FD -0.00133264 -0.00352508 -0.00242886 0.0293027 0.485686
240ED -0.00238223 -0.00355106 -0.00296664 -0.0365675 1.8068
240FD -0.00166231 -0.00335459 -0.00250845 -0.00873356 0.749968
Ox
Set Rot. Asymmetry Rot. DS-US residual Average Skewness at cor. Kurtosis at cor.
170ED -0.000283196 -0.00186127 -0.00107223 -0.0194105 0.779585
170FD 0.000106347 -0.00238866 -0.00114116 -0.00443292 0.15728
200ED 7.95861e-05 -0.00116413 -0.000542274 -0.102453 1.40298
200FD -0.000630672 -0.00171523 -0.00117295 -0.0193509 0.420866
240ED 3.17077e-05 -0.0016251 -0.000796696 0.00244223 1.64699
240FD -0.000106427 -0.00159698 -0.000851705 -0.0658005 0.755826
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Topic

Long leading edge of pions was observed in MC TOF distribution. To decide if a PID method is required

for the MCS analysis, contamination in the selected sample was calculated in MC and compared to field-on

data (in progress) .

TOF10 (ns)

Sel1_TOF10_dt_mu
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= MC, 200 MeVic empty abs.

16000—
14000
12000;
10000
sooof—
6000
4000—

2000

Entries 260689

Mean 2857

SigDev 0574
T

~— Muons
— Pions

— Electrons.

24
Gavriil Chatzitheodoridis

34
dt (ns)




University of

Strathclyde

Blasgow MC contamination overview

B University
of Glasgow

Contamination after TOF selection

Muons Pions Electrons Contamination
170 MeV/c Empty 75449 132 0 0.17%
170 MeV.c Full 72756 127 0 0.17%
200 MeV/c Empty 107024 398 15 0.38%
200 MeV/c Full 107027 401 9 0.38%
240 MeV/c Empty 217855 1209 4 0.55%
240 MeV/c Full 217348 1194 9 0.55%

Contamination after all cuts

170 MeV/c Empty
170 MeV.c Full
200 MeV/c Empty
200 MeV/c Full
240 MeV/c Empty
240 MeV/c Full

Muons
2594
2542
2641
2632
3508
3533

Pions

o ooooo

Electrons Contamination
0.15%
0.078%
0.11%
0.03%
0.11%
0.02%

[ SR VN
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* Particles that undergo decay between

TOFO and UST station 1 are excluded.
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Conclusions

® Selection process seems consistent between data/MC in terms of ration of surviving events
between each cut

® There seems to be dependencies between selection variables and the shape of the distribution (in
terms of 3rd, 4th moments)

e Error calculation of these quantities is being examined.

® Scattering distribution shape seems fairly insensitive to track rotations required for alignment
correction

e Pion contamination in selected sample in MC seems insignificant (excluding decays).
Next focus points

o Calculate contribution of decaying particles to contamination.
e Compare to field-on data.

o Match MC/Data at trackers by scaling beam-line magnets.
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