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ATOF Calibration

Ready in calcode: https://code.jlab.org/hallb/clas12/calibration/calcode/-/tree/main

i [ ] o Configure ATOF calibration settings
ATOF Calibration Suite ~ Select Step  Previous Calibration Values =~ Time_UD  Timewalk  VEff

Welcome to the ATOF Calibration Suite

In this window you can choose which constant you want to calibrate and several options to do it:
- Click on "Next" to go to the next tab. Once you reach the last tab, click on "Finish" [l [l h i t .
- In "Select Step" choose the calibration you want to perform . B a r h It tl m e ( t ) fro m U p/ D OW n St re a m e n d ( )
- In "Previous calibration values" load calibration constants as necessary -
- Then browse each tab to add option as desired
- To leave the suite click "Cancel" or the normal exit button —
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Veff
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= Wedge hit time (¢t"*) has better resolution (V)
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ATOF Calibration

'\

 Event selection on ¢ts¥™
 Bar Phi Alignment:

sum
up _ At ES M —t50L0
ot » Ch2p = >

Configure ATOF calibration settings

ATOF Calibration Suite ~ Select Step ~ Previous Calibration Values  Time_UD  Time_Wedge Timewalk  VEff

() Time_UD
Time_Wedge

Timewalk
VEff
CCDB variation |defau|t |

° C|ean Wedge Selection (2 OptiOﬂS) } = = == O ElelTTon TRfOMALIST (s tus™2 - 2000 == == == == = = I

. . Target type (H2/D2/He4): H2
« Wedge Phi Alignment

Beam Energy [GeV]: 2.2

Elastic peak or Quasi-Elastic Events (Do not select both) I

Cwaw = U — lsorLo

Additional option for
elastic events :

 Bar hit z position (2 options)

Effective |INCEALUE
velocity

Slope

« TDCvs TOT[ns]: f = a + be‘™
tr/U/P = £(x) — f(x = 30ns)
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ATOF Calibration

Bar timing

= Bart™ =tV + P

= Bar At = tY — t? with hits on
central wedges.

» RF time (periodic 4ns)
observed in t>*"™ - also
provide event selections £50.
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ATOF Calibration Before
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ATOF Calibration

Wedge timing — elastic data 2.2 GeV H2

NN T N » Clean wedge selection with Vz from
vy L A By | 1)TdC1D . 9
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ATOF Calibration

Mean TDC vs Component (Sector 0, Layer 0)

«10° W2 Squared Inv Mass (Target) oo -
Wedge timing - test H2 / = 100 pas
g - 96—
D2 target B0 :
60— 94:
- . 92:— } ; +
o~ Elasti Q.E peak ol & 4 R S
» To understand the 15t peak, we o B B
compared the H2 run, coherent - of
D2, and incoherent protons from 127738 e s 4 g TR
D2 run Mean TDC vs gSector (Component 7)
:Dj 100 —&— Run 22780
§ - =l
= Same phi pattern. .

= Same tdc value for the H2 and
iIncoherent protons in D2

= QObserve coherent D2 slower than
iIncoherent protons ~ 1ns

Ratio to Run22780
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ATOF Calibration

» Bar effective velocity

1) Tdc 1D

®  Bar time difference tU? with hits on
each wedge component (from 1st
peak). Fit the 10 cases by Gaussian

®  Fit linearly on the 10 peaks vs z
(wedge)
2
slope

- veff o
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2) Tdc vs Vz 2D

Individual bar time vs vertex (Vz)
from scattered electron

Notice: the vertex would be different
from geometry z

Fit the 2D histo linearly

1
veff -_
slope
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ATOF Calibration L

Bar effective velocity /Y =t} — tyertex — tryy FtUP
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—— —_— T ETTT T — —
i 1 _ C 3 i3
» C 3 1F 2
0 sRRRURRER RRV RATIR, YWU RURY FRNWE FRURY FAUTA RN 0 i FETH P U YT PV T Pevey v 0 el s s i g fY ERTURTETE FRRTY FYRRAIRITL TR RUTANTRTA FRUTA ATIT 0i,,,|.‘..|,,.,|. A N P T 01\,,,\...,1,‘.‘|,.,‘|‘
-10"4-8 6 4 2 6 8 10 -Q8 -6 4 2 0 2 4 6 8 10 -0 8 -6 4 2 0 2 4 6 8 10 Wy 3 6 4 2 0 2 4 6 8 10 g8 6 4 2 0 2 4 6 8 10 Qb 6 4 2 0 2 4 6 8 10
: —_——— T T T | [ e e e e ——
s i i - 3B 3 Sp
C : C s I -
jy A .11.“ YT PP T Y o bbbl il o Dbl LNl ok Y VSR YOS FRTTS FYYVY (R SV TYTAURTAIVRTE [VUTY VRN FYUTE FYVVN PRUTN FYEV RN (YUTN VUTA FRUTY FYVRU FYUTY FUVA PHTN PYRTNIVATA AT
-lox 8 6 4 22 0 0,8 6 4 2 0 2 4 6 8 10 10864 20 2 4 6 8 10 Wy $ 6 4 2 0 2 4 6 8 1 A8 6 4 2 0 2 4 6 8 10 -z 6 4 2 0 2 4 6 8 10
= 1 T 2 T P
: A F A ; LAJ l:_ IE_
o o L o Bl e L o il R Y SV VR SRV FRUY VY FYUTN FYVUN PRVTN PYRTN NN -YUP VUTY FRUYU FYVRU FRUTY YUV VTN FYRTAIVRTAITETE RN CHUTY FYVU PHUTI FYRVATUITI VHVE FVUTEIATL FRUTY 0T
.|0 8 6 4 2 0 10 0 8 6 4 2 0 2 4 6 8 10 0 8 6 4 2 0 2 4 6 8 10 A0, 8 6 4 2 0 2 4 6 8 10 0 8 6 4 2 0 2 4 6 8 10 0 8 6 4 2 0 2 4 6 8 10
4‘&3
e 1 3
C 1F
0;...[....[....]....] ||||l| wlaluy 0:nnlm.lumluulm. ITRRE FERTH RARTN FRRTH AR
10 8 -6 4 -2 10 d0 8 6 4 2 0 2 4 6 8 10
VEFf SOL1C1000 VEFf SOL1C1000 . : Ve S0LTC1000 : : VEHSOLICI000
- 030 1
Lo _+_ - C 025 F 1
[ - 020 | 4
0.0~ C 015 1.
- B ? 2 o J H
g < S unf 19
£ Z of
2 a0k 1 g < F | £
N | = 0.05 | 4
B 000 .
20 E
L 0sE |
N 010 .
Y | | | | | | Bl I )
e b b b b b o m - . . ™ - - 5 m P . S
-150 -100 -50 0 50 100 150 z(mm) Electron Vz (cm)
Z(mm) Electron Vz (cm)
#" U.s. DEPARTMENT Argonne National Laboratory is a
o U.S. D gl t of E laborat
(@) of ENERGY Unowsmmsniorinesyivotuoy 9 Argonne &

NATIONAL LABORATORY




ATOF Calibration

Bar effective velocity — test at different targets

= \We compared Veff calculated from H2 runs at 6.6 GeV, 2.2 GeV, and incoherent
protons from He4 run at 2.2 GeV.
= Bar wedge alignment required.

= Similar phi pattern.
Mean TDC vs gSector (Component 10)
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ATOF Calibration

Time walk
= Bar or wedge (from the first peak) TDC vs TOT [ns]. Fit with f = a 4+ be®*
= Plan: only apply for ToT < 2000 (x~30) regions: tquv{,U/D = f(x) — f(x = 30ns)
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ATOF Calibration

First glance PID (by Noémie Pilleux)

- ' 4
elastic data, 2.2 GeV “He run Incoherent p Coherent 4He
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Conclusion

» \We have developed the ATOF calibration suite and generate the first set of
constants.

= First test of “He data at 2.2 GeV shows good results.

» Plan for future: 1) Head for the timeline calibrations, provide QA for different

run period. 2) Require propagation time to better understand time-walk
calibration.
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