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TOF calibration

1. Time calibrations:
- slewing-time zero calibration

- velocity-time delay calibration

2. Charge calibrations:

- anode and dynode amplitude calibration
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TOF calibration

TOF Calibration Commander
(software developed by E.Choumilov).

™ & TOF calibration Commander(RootFile version)

General Info/Settings : LogFileFrame
HeadD: users/iguadran/headquarters . - - - - .
D I/fucﬁ',esq | e R A1 p— WELCOME to TimeAmplitudeUniformity calibration !
AmsDD: /afs/cemn.ch/ams/Offfine/AMSDataDirR W H eeeen
| LookAround | ResetHistory |
| Help | SoundON |  AutoSess |)B AutoUpd og <--- Session starts at : yyyy/mm/dd=2012/3/17 hh:nm:ss=17:25:50
Setun Hew Joh : || <-- Previotis Session Time:2012.02.24 13:35:12

SelCalType :| TimeDif | Time0Slw | AmpINorm

| SeiDeiPars | Quene:| 8nh — CPUs to use:||1 . : : :
<
RefCalibSetN[305815670 | Events: 3500000 DaqgFiles Directory /afs/cern.ch/ams/Offline/RunsDir

“alibrG 22 — . . . N
PRI | <--- Submitted jobs history fife is empty !
Date :|2012.03.08 10:07:24 -|2012.03.14 00:21:29

RunN : ||1331197644 -

—— ConfirmRunsRange | <--- There are no Unfinished jobs submitted in prev.sessions:

I EdiiRlist I UseHost: || Any —
EditJobScript Il I i

TACalih-.Inh control : P |

| Check-JobsStat | JobOuipConirol | QuitSession I;essTmeI 1 1 1l 1l 1 TAUZDH|. |__Exit_|

Each calibration is performed daily, using 3.5*10° triggers randomly chosen on
two hours of data. 22 hours gap between 2 calibrations.

Particles used: protons from top of AMS.
All TOF calibrations are stored into the AMS DataBase (details in the Twiki).
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Time calibration - time zero and slewing [NEN s
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Time calibration - time zero and slewing

Considering two different counters from different layers:

I R W R R R A WL
- — +70-T0=0
2 | 2 o J
t J
Where:
o tm1(2) = measured time in counter side1(2)
o A1(2) = charge amplitude in counter side1(2)
* S, o™ slewing parameter in counter i(j) side1(2)
2 Iij = particle track length between counters i and j (from Tracker)
v = particle velocity (calculated using momentum and mass)

. TOi(j) = time-zero constant for counter i(j)

N.B. i,j are counters from different layers.
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Time calibration — slewing parameters

The slewing constants are the only parameters determined once for a long
period of time (at least three months).

This is due to the fact that:

a. the slewing effect is mainly determined by electronics (i.e. it is not affected
by external variables like temperatures).

b. lot of data is needed for the calibration (see following talk);
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Time calibration — time zero constants
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Counter 104 is taken as reference (T0=0)
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Time calibration - velocity and time delay

Considering one counter:

) ' t-:ie |

Where:

o tm1(2) = measured time in counter side1(2)

o A1(2) = charge amplitude in counter side1(2)

*S,p = slewing parameter in counter side1(2)

« X = coordinate along the counter (defined by Tracker track)

*V = light velocity along the counter
-t = counter time delay
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Time calibration - velocity and time delay

For each TOF counter:

TofCalib_Tdelv:SideTimesDiff(ns,L1B4) vs ImpPoint(cm)
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Time calibration — light velocity
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Time calibration — time delay
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Charge calibration - amplitude calibration

Anode ADC channels are corrected for attenuation along the counter and
equalized to give 1.65 MeV energy deposit at the peak for a minimum
ionizing particle traversing perpendicularly 1 cm of scintillator.

Counters are of different sizes. 11 reference counters

(101,105,401,404,201,202,204,301,302,303,305) are chosen one for each
counter size.

All the other counters are calibrated relative to these reference counters.

For the reference counters the amplitude calibration finds:
1. anode attenuation parameters depending on the track impact point;
2. absolute charge normalization (conversion factor from ADC to MeV);

L. Quadrani, TOF calibration, Mar 2012 12



Charge calibration — anode attenuation

1. Anode attenuation parameters (along the counter).
For each reference counter side:

A1ADC, A;ADC,
B, = . L. Loya by = £ Lo L_.
- _2 = - _d =
cos O1gr ((1 —Bi)e "1 +Bie 2 ) cos O ((1 — By)e 2 4 Bye 22 )
A A A A
A A

Calibration constants
(4 per counter side)

ADC = amplitude (ADC ch.) (pedestal subtracted)

L = counter length

X = particle impact point along the counter

GTR = track inclination w.r.t. z-axis
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Charge calibration - absolute charge normalization

2. Absolute charge normalization for reference counters.
Considering the central part of each counter, the anode amplitude
distribution is fitted with a Landau function.

— tfamh5
2000 — Entries 10550
1800 — Constant 1.11de+04 £ 1.63%e+02
— MPV 30,63+ 0.07
1600 = Sigma 2.626 £ 0.028
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Anode charge (ADC ch)

The absolute charge normalization factor is obtained equalizing the anode
peak to 1.65MeV for the MIP.
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Charge calibration — absolute charge normalization
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Charge calibration — counters amplitude parameters INFN ¢

For all counters the amplitude calibration finds:
1. anode amplitude gain;
2. dynode relative amplitude;

3. anode/dynode amplitude ratio.
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Charge calibration - anode absolute gain (side n)
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Charge calibration - anode absolute gain (side p)
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Charge calibration - dynode relative amplitude INFN

2. Dynode relative amplitude.
Each TOF counter side has 2 or 3 PMT dynode signals.
The relative dynode amplitude is computed considering the ratio:

R =Dyn /<2 Dyn > i = number of PMT (1, 2 or 3)
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Charge calibration — anode/dynode amplitude ratio &7'7

3. Anode/dynode amplitude ratio:

A/D = Anode/(2. Dyn) | = number of PMT (1, 2 or 3)
Ampl: Average Ah/D(pm-sum) (all chan)
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Charge calibration — anode/dynode amplitude ratio
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Charge calibration — anode/dynode amplitude ratio
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Anode/Dynode ratio

AnodelDynode ratio
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Conclusions

TOF calibration is a well tested and easy to apply procedure.

After an initial period of “stabilization” all calibration parameters are stable and
variation are only do to external changes.

Temperature effects are included into the calibration constants, so there is no
need for specific temperature corrections during analysis.
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TOF calibration

All TOF calibrations are stored into the AMS DataBase:
[afs/cern.ch/ams/Offline/AMSDataDirRW/DataBase/Tofbarcal2/

Calibrations

« TOF

o TofTdeCor
= 1308112000 (15.06.11) / 12.31.2011 / 15.05.11 (Begin/End/Insert-times)

o Tofbarcal2
» set-1(2records): 1305805650 (19.05.11) / 2020 / 20.05.11- 1305828619 (19.05.11) / 2020/ 26.05.11
m set-2: 1305849836 (20.05.11) / 2020 / 14.06.11- 1307982518 (13.06.11) / 2020 / 15.06.11 - 1308091936 (15.06.11) / 2020 / 15.06.11
» set-3: 1308111586 (15.06.11) . 2020/ 23.06.11 13:57-1308755459 (22.06.11) / 2020 / 23.06.11 13:57
» set-4(21records): 1308786328 (23.06.11) / 2020/ 29.06.11 15:52 - 1309230877 (28.06.11) f 2020 / 29.06.11 15:54
n set-5(Brecords): 1309264222 (28.06.11)/ 2020/ 6.07.11 15:00 - 1309874690 (05.07.11) / 2020 / 6.07.11 15:01
» set-6({Brecords): 1310517754 (13.07.11) / 2020 / 22.07.11 13:45 - 1311223349 (21.07.11) / 2020/ 22.07.11 13:45
m set-7(7records): 1311249135 (21.07.11) / 2020 / 27.07.11 11:03 - 1311757406 (27.07.11) / 2020/ 27.07.11 11:03
n set-8(7records): 1311786564 (27.07.11) / 2020 / 05.08.11 13:03 - 1312312219 (02.08/11) / 2020 / 05.08.11 13:03

m set-32 (6 records): 1326920385 (18.01.12 h21:59) - 1327362021 (24.01.12 h00:40) - 25.01.12 h11:25
» set-33 (7 records): 1327489395 (25.01.12 h12:03) - 1328000479 (31.01.12 h10:01) - 01.02.12 h14:54
» set-34 (6 records). 1328043377 (31.01.12 h21:56) - 1328568397 (06.02.12 h23:46) - 08.02.12 h11:24
m set-35 (8 records): 1328612717 (07.02.12 h12:05) - 1329219260 (14.02.12 h12:34) - 16.02.12 h10:37
m set-36 (8 records): 1328262173 (15.02.12 h00:29) - 1329858888 (21.02.12 h22:14) - 22.02.12 h14:32
m set-37 (8 records): 1328901752 (22.02.12 h10:09) - 1330516470 (29.02.12 h12:54) - 01.03.12 h09:48
m set-38 (8 records): 1330558005 (01.03.12 h00:26) - 1331153340 (07.03.12 h21:49) - 08.03.12 h09:39
m set-39 (5 records): 1331284890 (09.03.12 h10:21) - 1331633784 (13.03.12 h11:16) - 14.03.12 h10:06
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