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TPC to Beam Matching



Recap of last time

> Found the shift in the extrapolated position in the beam matching was
dominated by the reconstructed direction which could be corrected by a
Gaussian fit.

> The measurement of track length is affected by the SCE.

Here the performance of the track reconstruction and the energy loss per

track length and how it is affected by the SCE is looked at.

> A correct track length is crucial for the identification of the particle based
on the dE/dx.

Slides from last time:
https://indico.fnal.gov/getFile.py/access?contribld=4&resld=0&materialld=slides&confld=15113
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https://indico.fnal.gov/getFile.py/access?contribId=4&resId=0&materialId=slides&confId=15113

Purity

> Looking at track purity enables us to check the quality of the tracks being looked at.

> Purity here is defined as the fraction of hits that come from the matched particle divided by the total
number of reconstructed hits.
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Completeness

Looking at track completeness enables us to check the quality of the tracks being looked at.

Completeness is defined as the fraction of the number of true hits that are found in a track divided by total
number of true hits in the object.
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dE/dx vs Residual Range 3 Plane View

dE/dx vs Residual Range
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dE/dx vs tracklength
d E/dx VS traCkl e n gth 26 :_ hdedxvstrklengthresrg pfx
[ Entries 78346
b | % {
— Std Dov 71.58
25 7?21{3 E;vy 142.17'?32
These plOtS are for pionS 0n|y and ” E_ E? s apag 320008 + + +
without space-charge. B \ ‘H'Jr + JF + J( Jr I
= | 1 '
The cuts used here are: "’-355* T _|_ BREE _|_Jr I _|_ JrTJr' T-I_J[JH( JH
dE/dx and the residual range value not 23— J( J(
equalto 0 225
Residual range > 20cm — B B 1 . B —-
Tracklength - Residual Range in cm
dE/dx vs tracklength
08 | [Eres o MO B Also including cut on purity
Moan y 2247 and completeness of the
Std Devy 0006 T | track>0.9
26 %2/ ndf 124.7 / 48
Y 6.049¢ 052 fﬁaofs?é%i
p . —05 + 1. .
_|_ Neither has very much of
Eattt gt ALY JHTLY | s
it o EREdin! |

- -|_—|— _|'_|_-|—_|_|_ | T + 1
jr completeness the slope is
Jr+ flatter suggesting this is
L more of the true

50 100 150 200 250 300 pehaviour.
Tracklength - Residual Range in cm V4

J( T With purity and

SRR BANF A RRARAREN
B

o



dE/dx vs tracklength with SCE
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dE/dx vs tracklength for Protons
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Conclusion

> The dE/dx vs tracklength is effected by the SCE seen by the increase in gradient of the line used to fit
the histograms.

~ This is problematic for particle identification when using dE/dx and must be accounted for.

> Many aspects of the pion cross section analysis are affected by space charge. In the absence of a full
space charge calibration some simple monte carlo analysis can be used as a calibration.
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