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Global Track Reconstruction
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e Track Matching — Determine which detector hits belong to the same
track and combine them so that PID (and later analysis) can be run on
them

¢ Track Fitting — Improve the matched trackpoints using information
from all detectors as well as provide the possibility of inter- and
extrapolation to uninstrumented sections of the beamline
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Track Matching
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e Propagate track point between detectors

e Compare agreement between propagated and measured track point
e — Accept /Reject

e Different method (At based) for TOFO and US/DS matchlng
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Track Matching
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e Propagation requires mass and charge to be known, so track
matching creates 3 or 6 tracks for each particle tagged with a PID
hypothesis. Celeste's PID code then picks out the correct one
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MC Residuals (Geometry 115

28/07/2016

TOFO
Entries 74287
Underfiow &7
1 04 Overllow 10

2 3 -2 1 0 1 2 3 4
Al [ns]
KL
Entries 93972
F Undeetion 1174
L Ouerflow 2188
10°

o b b b by b b b by 1y
-100 -80 -60 -40 -20 0 20 40 60 80 100
Ay [mm)]

THE UNIVERSITY OF

WARWICK

TOF1
0 Entries 133895
20 H 'i. 219 2239 =81
580 - P ;| esq2843p o33
>, 314 2404 a2ef
<
60 "
—10¢
40
20 n | 80
g Ao
0 i
= b x ISD
=
a0 ey
& )
40 40
-60 _"
. 20
-80 -
"n
_1O—q00 -80 -80 -40 -20 0 20 40 60 80 100 0

Ax [mm]

Entries 91290
= 5
5 61 169 1]
- J 187 48
N 16790245 127
< 21 asd 82

3 P TS

T [ TTFTRT T LT [T T 7T

T[T T[T [T 1T [m
. = g

(=]

PRI TR N EP L

MICE CM45 - The Cosener's House, Abingdon

Entries 89987
492 1063 43

523 404

. .
.t _”_;\.l_'.

-80 -60 -40 -20 O

Through

Entries 70215

Underfiow 0
Owerflow 1

||||||||||‘|||||\|\|||\|\|\|||‘|\|-|||

e

055 06 065 07 075 08 085 08

z

45486605 316)(

5/9




Data Residuals (Run 7469)
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Performance Improvements
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e No repeated propagation to different detectors on same side of
cooling channel

e Only use propagation if any detector in the section (US or DS) has
more than one space point, otherwise assume match

e Together, roughly an order of magnitude performance increase, as
well as increase in efficiency
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TrefArray Issues
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e Discovered an issue with the ROOT data importer and/or the global
data structure which results in a failure to import global tracks with
trackpoints into MAUS. Work in progress, for the time being
workaround on MICEmine.
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Future Work
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e Once TrefArray issue is fixed, include track matching and PID in
standard unpacking script

e Track Fitting: Chris Rogers has been doing some work on this in the
meantime, fit this into the current data flow and work from there.
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