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About Angular and Momentum
Resolutions...

* \We can calculate the resolution of each physical observable X of
our interest (momentum, charge, energy, angle, ...) as the
difference between the value of the MC truth and the one
reconstructed from data, track by track:

reso X=X mc- X rec

» Taking as an input for the reconstruction the output of the MC

(instead of a data file) we can check the validity of the global
reconstruction respect to MC



The bias in the momentum resolution

In the last meeting we i e e = —
showed the existence of a [l o
shift in the momentum Wl | s
resolution: reconstructed A 13

momenta are greater than Gma___ 03615200169
MC momenta

In the right the case for the
boron

A double check in the reconstruction algorithm and in the
simulation has been done

V. Monaco has found a problem of the simulation in the
propagation in the magnetic field=>New MC production v66

This was actually responsible for the bias in the momentum
resolution that we measured



Momentum Resolution | wrong initial ZID guess

Checking the reconstruction algorithm we studied the effects of
a wrong Initial ZID guess on the momentum resolution

Momentum reconstruction comes from:

- TAGactGlobalTracking
- GlobalTrack

We did run the reconstruction in the MC making two different
guesses on the starting charge: Z = 1 (case a) and Z = 6 (case
b) for ALL the events to check the final result

since 93% of the events are straight carbons, the carbon hyp is
expected to work well for those tracks, while to create problems
for the remaining 7% of the cases

The momentum resolution has been computed in both cases to
check if we can rely on the global recontruction or if the charge

assigment is driving completely the final momentum (and mass)
of the particle



Momentum Resolution | wrong initial ZID guess

Run on 10k events case b:Z =6

In most of the cases In most of the

we're assigning to a cases we're
arbona Z =1 so we assigning to a

reconstruct a particle carbona Z =6 so

with a momentum lesser we reconstruct a

han the real!! right momentu
and the resolution
Is peaked around

* Once we make a mistake in the initial guess, the momentum (mass)
comes out completely off: our algorithm just alter the momentum in
order to have the same rigidity p/Z

* We only rely on the charge assignment from the Zid algorithm of Tof
and some small help from vertex for protons and helium to build the
momentum and mass spectra

« A proper evaluation of the systematic errors due to incorrect 5
charge assignment is mandatory!!



Angular and Momentum Resolution

Used last MC version: production v67 for a high density
carbon target (the results that follows are similar for
production v66 with the ordinary carbon TG)

The HL reconstruction has run on 300K events

Studied angular and momentum resolution for the different
fragments using HD carbon TG events

Fragments selected using the MC charge information
Only fragments produced in the TG are considered

Studied the reconstructed momentum and angle vs the MC
momentum and angle associated with pixels (clusters) in
different sensors of the vertex detector



Momentum resolution: protons and
helium

Protons Helium

P resol. for Protons - TG

Entries 7031
Mean -0.004891
RMS 0.06346
Underflow 83
Overflow 20
Integral 6928
¥/ ndf 194.8/ 91
Prob 1.599e-09
po 505.2+ 12.2
pt -0.001499 + 0.000378
p2 0.01858 + 0.00047
p3 76.16 + 4.00
p4 -0.008614 + 0.001765

-0.08846 + 0.00232

P resol. for Helium - TG
Entries 7877
Mean -0.01611
RMS 0.118
Underflow 60
Overflow 48
Integral 7769
%2/ ndf 119.8 /91
Prob 0.0233
p0 272.3 + 2208829.2

[2]

[=]

[=]
w
o
[=]

entries/6 MeV

[¢)]

o

o
N
a
o

entries/10 MeV

p1 -0.0165 £ 2208829.2500
p2 0.1121+ 2208829.2500
p3 3.303e+04 * 2.475e+00
p4 2.282 + 2208829.250

-0.3133 £ 2208829.2500

Reso ~ 20 MeV Reso ~ 110 MeV



Momentum resolution: lithium and
beryllium

Lithium Beryllium

P resol. for Lithium - TG
Entries
Mean
RMS
Underflow
Overflow
Integral 1079
%2/ ndf 81.12/71
Prob 0.1929
Constant 33.78+1.29

P resol. for Beryllium - TG

Entries

Mean

RMS

Underflow

Overflow

Integral 694
%2 / ndf 42.77 /1 39
Prob 0.3125
Constant 28.62+ 1.45

entries/16 MeV
entries/24 MeV

Mean -0.03008 + 0.00631
Sigma 0.2026 + 0.0048

Mean -0.01169 + 0.00946
Sigma 0.2231+ 0.0083

Reso ~ 200 MeV Reso ~ 220 MeV



Momentum resolution: boron and
carbonium

Carbonium

P resol. for Carbonium - TG

Entries 103239

Entries 1900
Mean -0.04427
RMS 0.3406
Underflow 0
Overflow 1
Integral 1899
%2/ ndf 94.64 / 55

[or]
[=]

Mean -0.0608

~
[=]

RMS 0.3405

entries/28 MeV

[o2]
[=]

Underflow 9
Overflow 3
Integral  1.032e+05

a
[=]

Prob 0.0007126
Constant 62.44+1.85
-0.04061+ 0.00836

0.3392 + 0.0071

N
o

W
[=]

n
[=]

—_
[=]

The momentum structure here Is
due to the resolution In X
coordinate on the Tof Wall

Reso ~ 340 MeV
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Angular resolution: protons and helium

Protons Helium

Angular resol. for Proton - TG
Entries 7031
Mean -1.359e-05
RMS 0.0009493
Underflow 43
Overflow 56
Integral 6932
%2/ ndf 40.11 /31
Prob 0.1265
Constant 3828+ 6.0
Mean -8.418e-06+ 1.110e-05
Sigma 0.0008581+ 0.0000094

Angular resol. for Helium - TG
Entries 7877
Mean -4.231e-06
RMS 0.0009109
Underflow 84
Overflow 51
Integral 7742
%2/ ndf 44.48 / 31
Prob 0.05545
Constant 4435+ 6.5
Mean -1.206e-05 + 1.003e-05
Sigma 0.0008296 + 0.0000083

w
a
[=]

entries/0.12 mrad
entries/0.12 mrad

W
o
o

-0(.)006 -0.004 -0.002 0.002 0.004 0.006
6(rad)

-09006 . -0.004 -0.002 0.002 0.004 0.006
6(rad)

Reso ~ 0.05° Reso ~ 0.05°
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Angular resolution: lithium and beryllium

Lithium Beryllium

Angular resol. for Lithium - TG Angular resol. for Beryllium - TG

Entries 1092 Entries 696
Mean -3.562e-05 Mean -0.0001016
RMS 0.0008517 RMS 0.001126
Underflow 8 Underflow 2
Overflow 7 Overflow 1
Integral 1077 Integral

%2/ ndf 25.4 /31 %2/ ndf 45.81 /47
Prob 0.7495 Prob 0.5217
Constant 62.57+2.45 Constant 31.74+£1.52
Mean -2.987e-05+ 2.647e-05 Mean -0.0001287 £ 0.0000403
Sigma 0.0008209 + 0.0000218 Sigma 0.001033 + 0.000031

entries/0.12 mrad
entries/0.12 mrad

-09006 -0.004 -0. . 0.004 0.006 -0(.)006 -0.004 -0.002 0.002 0.004 0.006
6(rad) 6(rad)

Reso ~ 0.05° Reso ~ 0.06°
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Angular resolution: boron and
carbonium

Boron Carbonium

Angular resol. for Carbonium - TG
Entries 103239
Mean -0.0001565
RMS 0.0008851
Underflow 0
Overflow 12
Integral 1.032e+05
%2/ ndf 166.6 / 31
Prob 1.677e-20
Constant 5554 £ 22.5
Mean -0.0001558 + 0.0000030
Sigma 0.0008929 + 0.0000027

Entries 1900
Mean -0.0001267
RMS 0.001104
Underflow 1
Overflow 1
Integral 1898
%2/ ndf 40.54 /47
Prob 0.7355
Constant 86.32+2.49
Mean -0.0001014 + 0.0000246
Sigma 0.001044 + 0.000019

entries/0.12 mrad

-0(.)006 -0.004 -0.002 0.002 0.004 0.006
6(rad)

-Soos 20.004 20.002 0.002 0.004 0.006
6(rad)

Reso ~ 0.06° Reso ~ 0.05°
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Conclusions

Studied angular and momentum resolutions for the different
fragments In the case with high density carbon TG

Angular resolution ~ 0.05° for all fragments except for beryllium and
boron (~ 0.06°)

The bias iIn momentum resolution is disapperead thanks to the
correction of the propagation in the magnetic field in the simulation
(MC production v66 and following)

We've shown also the importance to keep under control the
systematics due to the incorrect charge assigment

Next Step: we're already working on the reconstrucion efficiency of
our global track algorithm, a fundamental parameter for calculating
Cross sections!
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