Time Calibration
and
uTPC studies

Riccardo Farinelli and WII Imohel



(NP Oytlook BESTH

Istituto Hazion

ASD

2021.03.04 Riccardo Farinelli - BESIII ITA 3(79\ 2



(NN Time calibration summary BESIT

Istituto Hazionale di Fisica Nucleare

2021.03.04 Riccardo Farinelli - BESIII ITA fé‘(



@ Time calibration: time measurement B'ES]]I
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The time distribution of the hits can be studied to extact the

starting time of a certain group of recorded signal (i.e. all the

Entries 156165

hits of a TIGER or all the hits measured by a channel with a 4000

certain threshold).

The function used to fit the rising edge is: 1500

:
_III\|IIII‘IIII‘\III|HII|II\I|III\|IIII‘IIII|\

e e b L Ly
100 -50 0 50 100

T I
1580

[1] €—[2 (z—[3])
(z—[4]) time distribution [ns]

l+e B

0] +

2021.03.04 Riccardo Farinelli - BESIII ITA 339( 4



é"—';” Time calibration: calibration procedure BES]I[
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RESULTS FROM WILL
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@ Time calibration: corrections impact on uyTPC B‘ES]]I
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The time calibrations introduce an
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CNFN Consideration on the time-walk BESIT
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experimental data simulation data

—— ¥, =1fC
,=20C
—— ¥,=31C
—o— V,=4iC
—— V;,=5iC
—a— Vi, =TiC
10fC

Time [ns]
n
o

time-walk offset ( ns )
=

TTTTTTTT [ TTTT[TTTT [ TTTT[TTTT[TTTT[TTT
I I I I I I I I

| P T S S SO S S S R

P T

35 20 0 5 10 15 20 25 30 35 40 45 50 55 60
charge [fC] Q, (fC)

o
o
o
o
n
o
n
3]
w
S

Experimental data are evaluated for different charge intervals and channel thresholds [run 11-16] using the mehod
shown in slide 4. Simulation data are evaluated from triangular waves injected in the TIGER asic.
A strong dependency of the time a a function of the charge is evident. The discrepancy between the two methods is

given by the different signal shapes considered.
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Use simulated TW and calibration on TR only

time-reference NEW
LUT

high charge - only TIGER

We check the behavior of the time reference if we do not use any

time-walk calibration from data.

The first test focus the studies on super clean sample: only high

charge hits, only TIGER time-reference correction.

Resolution does not improve so much.
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Use simulated TW and calibration

time-reference NEW time-reference

: LUT
high charge - only TIGER TIGER + channels

NEW
LUT

We check the behavior of the time reference if we do not use any

time-walk calibration from data.

The second test focus the studies includes also the Time-Reference

channel by channel with all the hits.

Resolution does not improve so much.
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LUT

e simulated TW and calibration on TR and TV
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We started from the simulated TW and we used the standard time calibration

procedures. At the end the TW has a different shape.

e simulated TW and calibration on TR and TV
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Resolution does not improve so much.
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CNFN Consideration on the simulated TW
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APV signal are used to understand the signal shape.
APV signal and simulations show the the signal shape differs from
the triangular one due to multi-peak structures.

More detailed simulations from simulation and/or APV signals can be

studied to understand the impact of different signal shapes on the
time-walk
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The CGEM-IT has been used as a tracker and a test chamber it-self
to measure the spatial performance of the Charge Centroid and the
micro-TPC.

Even if the contribution of the tracking system has been
measured through a toy-MC and removed from the sigma estimated

in the data; a component is still present (see behavior above 15°).
\

[scinta | scint2]

L2 - BOTTOM

Studies on the CC & pTPC resolution of the CGEM-IT are not
completed: the differences from the TB planar results are visible.
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Consideration on the residual
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Backup: TOY-MC

Toy simulation

1. Randomize the position of the cosmic ray [0, R_L1]

D)

The function used to evaluate the CC_res has been calculated in order to match the
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2. Smear the track incident angle of 0.36 deg (from Marco’s calculation) for L1down
and L2down

3. Evaluate the expected CC resolution at the impact point using the function

4. Smear the four point on the X direction and extract the corresponding Y

5. Use three point to reconstruct the track and measure the residual distribution and
the constribution of the tracking system = sqgrt(sigma_recon”2 - sigma_true*2)
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Contribution of the
tracking system
on L1

——

2ind 0.0003284 /57

15

Prob 1
80 0.1324 0.0008301
p1 0.0003696 +0.0001432
82 0.0002442 + 462306

20 25 30
L1 incident angle [deg]

Toy results

1. The thrend of the constribution of the tracking system now is reasonable with
respect to the one shown on April 8

angle is larger than 15° but it does not explain the difference between yTPC
resolution of the CGEM and the planar GEM.
(See next slide.)

3. The MC resolution for L1 matchs the experimental data but the MC resolution of
Erszerly. A different function could be used to estimate the CC resolution as a
function of the angle for L2.

(Compare the plot of the previous slide with the one in the next.)

4. The CGEM CC resolution has a parabolic behavior as a function of the angle
while in the planar GEM it has a linear behavior. This is not understood.
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