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ATOF Calibration

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

'. [ ] 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"

s e oo = Bar hit time (t"*) from Up/Downstream end (¢ ):

- Then browse each tab to add option as desire D U . D(U) D(U) L_Z
o tPW) = Lrpc — tvertex — Uy + tyap — »
eff

- To leave the suite click "Cancel” or the normal exit button

o thit = (tU tP) + cpop

= Wedge hit time (t"!) has better resolution (&)

hit _ Lw w h
O " =1lrpc — lvertex — trw — — + Cyow
eff
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ATOF Calibration

'\

Event selection on t54™
Bar Phi Alignment:

At tSUM—tShTo
*lyzp =7 s Cp2p = 5

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 |d efault |

Clean wedge selection (2 options) } — = = = USTFOTElecTon MOMRAT ( (MUs - 20007 = = = = = = ,

. . Target type (H2/D2/Hed): H2
Wedge Phi Alignment Beam Energy [GeVl: 2.2
Cwaw = U — tsorLo

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

|
|
|
Additional option for |
elastic events

Bar hit z position (2 options)

. 2
Effective |ICRALES one
velocity

« TDCvs TOT[ns]: f=a+ be”*
. t%,U/D = f(x) — f(x = 30ns)

Back MNext Cancel
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ATOF Calibration

- - kjp+Down time sum - SO L3 C10 _ Up—Down time d|ff SO L3 C10 : : BarlTime Sum S.O L3C10 O 1
Bar timing 5 1w .
15:— i 5uu§~ 7 1902— 1
g L E £ wnf 1 glssE
2 - 18 E ‘-’ - 1
Tt T | B N'M y ev.o'.‘\v.u (N
5 1 ? ] E_ i
sum _ U D i h 100 ;.u.‘ id “““: 1'.'5:—I T T R T B I
u Bar t — t + t |]ll]l] 150 200 250 300 -1I5 -1|l] -5 III ; 1I0 1‘5 {I| lll) lell JICI 4Iﬂ 5|I] 6‘0
timeUp-+timeDown) (ns timeUp-timeDown) (ns Modules (4*s+I)
[ ] Bar At —_— tU — tD With hitS On Uptime(Sec‘to:’OLayerEC&))r('nplnenﬂO Downt\miSec‘t:rOLayerB)C(om)ponenﬂO Bar Time Up-Down S0L3C1001
1600 [~ i : i 4 2000 1 sE i ' i ' ' -
1400 - 1 I E r 1
central wedges. | 1k m““ | 1]
1000 |- . g a E_ -
» RF time (periodic 4ns) 3 | ™F | BT | |
. sum 400 - {1 seof ] 2 .
observed in t**™ - also N L
. . 080 85 90 95 100 080 85 2 95 100 0 10 20 30 40 50 60
provide event selections +£50. Ml )

At /calibration/atof/TimeUD

. tU 2D b sector layer component order time_sum_UD time_offset_UD  time_2D_proj time_sum_UD_err time_offset_UD_...

2 0 10 1 184.266 1.914 0.000 0.602 S5 51}

0 1 10 0 184.882 3.796 0.000 0.629 1.777

tsum—tsum 0 1 10 1 184,882 3.801 0.000 0.629 1.778

[} C — SOLO 0 2 10 0 182.431 3.972 0.000 0.654 2.703

b2b — 0 2 10 1 182.431 3 977 o ooo o 654 2.688

2 0 181.834 1 855
_——— 81.834

1 184.145 2 531 0 000 O 819 1 879

1 0 10 1 184,145 2.525 0.000 0.819 1.881

1 1 10 0 184.484 4.026 0.000 0.823 1.809

Show .
View all Adjust Fit/Override Write

A 0> ||| Events 91000516 Time 770.03 sec : Reading 42... E Et H3 H4 Reset
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ATOF Calibration

Bar timing
— 2.2 GeV H2 run

Bar Phi Alignment:

. tUD :At

C —
9 b2b 2

sum_ .sum
t —tS0L0

= Bar sum is aligned well

= Few modules’ bar time
difference is offset - will be
absorbed in the effective
velocity fitting
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ATOF Calibration

Wedge timing — elastic data 2.2 GeV H2

Entries

EEEE
I
Eni

| ' ' » Clean wedge selection with Vz from
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| n
ATO F C a I I b rat I o n W2 Squared Inv Mass (Target) Mean TDC vs Component (Sector 0, Layer 0)

x10° o
Wedge timing — constants ~ § - e
from H2 / D2 target 0. | i
t . t bbbt
= To understand the 15t peak, we :z_ -ast ek g AR
compared the H2 run, coherent - o
D2, and incoherent protons from R N T
D2 run. . Mean TDC vs gSector (Component 7) -
= Same phi pattern. E “E- -
= Same tdc value for the H2 and I N I T T R
incoherent protons in D2 ~yd & & i i iig 333 48 SRR TRIY “*32 i.*.’% Lo dd

* QObserve coherent D2 slower than
incoherent protons ~ 1ns

Ratio to Run22780

0.95 55 76 20 36 T

50 0
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ATOF Calibration

» Bar effective velocity

1) Tdc 1D

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

+ Fitlinearly on the 10 peaks vs z
(wedge)

+ veff =2

slope

z=—-—15cm z =15cm

*—]]
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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
peff =
slope
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ATOF Calibration

Bar effective velocity 2/V = t700 — tyerex — trgy T tVP

Before After
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ATOF Calibration

Bar effective velocity — constants from H2/He4 target

= 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.
Velf vs gSecior (Component 10)

= o i i
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ATOF Calibration

Time walk
= Bar or wedge (from the first peak) TDC vs TOT [ns]. Fitwith f = a + be¢”*
= Plan: only apply for ToT < 2000 (x~30) regions: tT‘A,’M/,U/D = f(x) — f(x = 30ns)
Before After
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ATOF Calibration

First glance PID (by Noémie Pilleux)

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

Up no corrections incoherent selection Up no corrections coherent selection
16000 - Coherent 4He 102.5 +o2 102.5 E = - 102.5 Befo re
14000 - | 20000 1 & e =
|nCOh erent p 100.0 =8 100.0 3 . 100.0 4
12000 r
15000 4 7 975 7 975 7 9757
10000 - | = = =
£, ] ] w
| 1 g 95.0 £ 95.0 g 95.0
8000 = = =
10000 4 I 925 I 925 T o2.5-liad
6000 -
90.0 9 e 90.0 90.0 1
4000 - 5000 . =z -t
2000 - ) L 87.5 _—b_FE -- *-_ - '_: 87.5 87.5
ol . . : . 0 . ‘ . 85.0 {==—==} = : = = T ‘ 85.0 . . ‘ . .
0.95 1.00 1.05 1.10 1.15 —100 0 100 0.20 025 030 035 040 025 030 035 040 045 020 025 030 035 040 045
W2 /M2 [Gew?] elastic ¢ - hit ¢ P [GeV] P [GeV] P [GeV]

Showing upstream end of the double-sided T T —

p associated, aligned, veff coherent

bar readout
- Associated = selecting hits with a

o  After

100.0 4

matching hit, in time, in the downstream g g ==
end N

- Aligned: all bars are time aligned against e
reference bar Sa

- Veff: effective velocity correction Tk ok 0w ok e wm o 0% ik om 0w s o o
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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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THANK YOU
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