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The Calibration process at a glance:

Raw data (EVIO)

l Decoding

Decoded data (HIPO)

uoI1dNJISuoday

Add constants to
the database

A

Cooked data (HIPO)

(Qzl) uoneiqied
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Check resolution

Improved
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‘Jargons’ in DC' Calibration:

* Goal: To achieve resolution of ~250-350 pm:

Use Time-Based-Tracking (TBT) along with the Hit-Based-Tracking (HBT).
TBT — utilizes the time information.

Calculate Distance of Closest Approach (DOCA) from TBT. This distance is knouwn
as the CaleDOCA.

HBT— to calculate DOCA based on the hits, known as the Tracked DOCA
(TrkDOCA).

Time Residual = Difference of the two distances

Residual/Resolution = CalcDOCA - TrkDOCA

— |
field wire

TrkDOCA
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DC Calibration Console

DC Calibration Console

DC Calibration Suite for CLAS12

0 Polynomial Fit

Estimate TDs Run Reconstruction & Choose File

MISSISSIPPI STATE

UNIVERSITY.

) Polynomial Fit2

Lead T2D Parameters to Je y 0 Lab

Run T2D Fitter CCDB

| »

| Welcome to OC Calibration Suite for CLAS12

Instructions:

1.Please select a radio butten & then check button color coding.
2.Red: Button is not active - do NOT select

3.Blue: Butten is active - please select to continue

4.Green: Button was active - and action has been perfermed

[4]
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DC Calibration Console

DC Calibration Console

DC Calibration Suite for CLAS12

MISSISSIPPI STATE

UNIVERSITY.

0 Polynomial Fit
) Polynomial Fit2

. . . . Lead T2D Parameters to y
Estimate TDs Run Reconstruction & Choose File Run T2D Fitter CCDB ‘!gﬂgon Lab

| »

| Welcome to OC Calibration Suite for CLAS12

Instructions:

1.Please select a radio butten & then check button color coding.
2.Red: Button is not active - do NOT select

3.Blue: Butten is active - please select to continue

4.Green: Button was active - and action has been perfermed

* The DC SUITE now wuses 4™ order polynomial
function as Time-to-Daistance functional.

* The DC suite previously included the exponential

T2D functional form.

* Efforts are underway to merge them in the same

sutte for easy calibration.

[4]
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Understanding the parameters Poly4

* Polynomaal function:
-~ t(x)=ax + bx® + cx® + duxct
where, * = trkDOCA

* The equation is solved using 4 constraints:

- Velocity at ©* = 0 1s the saturated drift
velocity, vO; v, = 1/d

- Inflection point at x=r 1s the parameter r.
(maximum distance is referred as the dmax)

- Velocity at the inflection point s the
parameter vmid.

© Time at dmax*cos(30-a) 1s tmax, where o s t(2)
the local angle.
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Understanding the parameters

* Polynomial junction:

- t(x)=ax + bx? + cx®+ dx*

Set Parameters

Fit Control

where, x = trkDOCA
* There are 4 constraints used to solve:

~ Velocity at x = 0 1s the saturated drift

velocity, vO; so that vO = 1/d

~ Inflection point at x=r is the parameter
r. (maximum distance is referred as the

- Velocity at the inflection point 1s the
parameter vmid.

Sector (1 »| Superlayer |1 »| CCDB variation for Initial Values | dcT20Polyval =

Parameter Lower Limit Initial Value Upper Limit Step Size
e 0.0011 0.0056 0.0112 0.00001
wmid 0.0008 0.0041 0.0082 0.00001
tmax 30.9122 154.5600 300.1218 0.00100
distheta | 0.0200 0.1000 0.2000 0.00010
de -0.0010 0.0000 0.0010 0.00100
b1 0.0800 0.4000 0.8000 0.00100
h2 -4.0000 -2.0000 -0.4000 0.00100
b3 2.0000 10.0000 20.0000 0.00100
hd -13.0000 -6.5000 -1.3000 0.00100
r 0.1230 0.8150 1.2300 0.00100
1.0 v 0.8000 )
Uncertainty xNormMin xNormMax [M

Fit Results

Sec

SL v

0

[ Set Parameters | [ GoFit It |

Fix it?
[ Fix me
[ Fix me
[ Fix me
] Fix me
] Fix me
V] Fix me
] Fix me
] Fix me
] Fix me
@ Fix me
[ Fix Al

© Time at dmax*cos(30-a) 1s tmax, where o
1s the local angle.

[ Slice Viewer | l Residuals | l Times | l Bfield | l Iocal-angle | l Save To File |

* The drift time 1s given by:

t =TDC - T - T, - T

TDC time is corrected for trigger jitter and latency, flight time of
the track, time of propagation of the signal along the wire to the
readout, cable delay, and beta dependent time-walk correction
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tmax Calculation

e Different approaches to calculate tmax :

- Fitting the trailing edge with a function (sigmoid).

° .V(t) = 1_|_expfg1[t—9_:3}

@ Used the slope (%)tzp2 and y(t = p2) »f E"fmugi
to extrapolate a straight line sl

@ The interception of that extrapolated uf
straight line on time axis is the value of ol
tmax 155—

@ Derived tmax = p2 — (%) u—

@ An example, for 13 ) \\

run#£5036, sector 1, and superlayer 1 R T

tmax = 118.653 — (—5535) = 171.28 ns

(courtesy: Shirsendu)
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tmax Calculation

e Different approaches to calculate tmax :

— Po
- Fitting the trailing edge with a function (sigmoid). J"(t) ~ ltexp Pi(t—r2)

- 977, of total entries
* The time distribution is integrated bin by bin.

- When the integrated events reach 97% of the total entries, the bin corresponds
to the tmax.

> A tmax timeline can be utilized as a re-calibration criteria.

' i . Secl SI: 6 : 900
1400+ Name SeclSL6 : B Superiayer 1
- Entries 271405 — = 232::3::5
: Mean 257.065 800|— T Sy s
1200} s AN - R Supariyor e
i Overflow 0 700|—
1000} - M-' = =
: Time at 97% __ 600—
800 of total ' 2 F
entries L& 5001~
600} = Mjm::
- 400
400 -
- 300 —
200} -
: 200(— ,:MWM
e ao00 ™o 00 sa0s " Saos a0 o0 700~
0 0 200 400 600 800 1000 120 run number

(courtesy: Shirsendu)
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t0 Calculation

Po
 Fitting the leading edge with a function (sigmoid). y(t) = T+exp PL(E—P2)
T

.
e ttme =TDC-T, -T_,  -T, -
Prop Flight Start Beta
Secl SL1 Slotl cablel Secl SL1 Slotl cable2 x3 Secl SL1 Slotl cable3 x3 Secl SL1 Slot1 cable4 x3 Secl SL1 Slotl cable5 x3 Secl SL1 Slotl cable6 x3 Secl SL1 Slot2 cablel
6F g 6F SF =
y aF ]
al . aF afF i
] 2 1 P 1 P 2F 2F
| 0 | 0 | 0 | 0 | 0 | 0 |
500 1000 o 500 1000 o 500 1000 ] 500 1000 ] 500 1000 ] 500 1000 0 500 1000
TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart - tBeta TDC - TProp - TFlight - TStart - tBete
X3 Secl SL1 Slot2 cable2 %3 Secl SL1 Slot2 cable3 x3 Secl 5SL1 Slot2 cable4 x3 Secl S5L1 Slot2 cable5 A x3 Secl 5L1 Slot2 cable6 x3 Secl 5L1 Slot3 cablel x3 Secl SL1 Slot3 cable2
6F i 6 6
af- g aE g aE . aF ar 4
2F 1 2k 1 2F 1 2F 2k 2F
R ok R . R o . ol o . Ll o . Ll o . Ll
500 1000 o 500 1000 o 500 1000 0 500 1000 0 500 1000 0 500 1000 o0 500 1000
TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart - tBeta TDC - TProp - TFlight - TStart - tBet:
x3 Secl SL1 Slot3 cable3 x3 Secl S5L1 Slot3 cable4 x3 Secl SL1 Slot3 cable5 x3 Secl SL1 Slot3 cable6 x3 Secl SL1 Slot4 cablel x3 Secl SL1 Slot4 cable2 x3 Secl SL1 Slot4 cable3
T T - T T T T T M= T T T T T
r E ] 3 ] 3
af J a N3 sE 3
N 3E . 3E .
s s 3 2F 2F
2k . 2F . 2F i 2
C 1E - 1E 4 1E = =
L | L | | | | | |
[} [} [} o o o o
o 500 1000 o 500 1000 o 500 1000 [} 500 1000 [} 500 1000 [} 500 1000 o 500 1000
TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart - tBeta TDC - TProp - TFlight - TStart - tBete
x3 Secl SL1 Slot4 cabled x3 Secl SL1 Slot4 cables x3 Secl SL1 Slot4 cable6 x3 Secl SL1 Slot5 cablel Secl SL1 Slot5 cable2 Secl SL1 Slot5 cable3 Secl SL1 Slot5 cabled
- 3F 2000 2000F
2 } ] 2 1 2 1500 1500
C E 1000
B | N3 ] 2 ] 1000
C 500 500
] E ] o I o I I o I o I
o 500 1000 o 500 1000 o 0 1000 0 0 1000 0 500 1000 0 500 1000 o0 500 1000
TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart - tBeta TDC - TProp - TFlight - TStart - tBete
Secl SL1 Slot5 cable5 Secl SL1 Slot5 cable6 Secl 5L1 Slot6 cablel 1500 Secl 5L1 Slot6 cable2 Secl 5L1 Slot6 cable3 Secl 5L1 Slot6 cabled Secl SL1 Slot6 cable5
F = ] 1500 E 1000
1500 F 1000 |-
1000 4 1000 -| Looo - 1
F 500 [~
C 500 —
500 4 500F 1 500 1
. P IR Ed . P IR o . P IR o . P IR o . Ll o . Ll P IR
500 1000 o 500 1000 o 500 1000 0 500 1000 0 500 1000 0 500 1000 500 1000

TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart - tBeta TDC - TProp - TFlight - TStart - tBet:
Secl SL1 Slot6 cable6 Secl SL1 Slot7 cablel Secl SL1 Slot7 cable2 Secl SL1 Slot7 cable3 Secl SL1 Slot7 cable4 Secl SL1 Slot7 cable5 Secl SL1 Slot7 cable6
T T T T T T T 300 T 200 T T

1 100 |~

60

40

208

NoOB
S o
S o
A Laan sy
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S S
1 1
HoONoW
2 2 2@
3 & &
I I I
N
2 o
3 3
I I
=
w oo 0
& & o
T 1 1
']
S
T

1 1 | | | | |

o o o o o o
o 500 1000 o 500 1000 o 500 1000 [} 500 1000 [} 500 1000 [} 500 1000 o 500 1000
TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart -tBeta TDC -TProp - TFlight - TStart -tBeta TDC - TProp - TFlight - TStart - tBet:

o

* The plot contains 42 histograms for sector 1 and superlayer 1. Run 5300.

(courtesy: Shirsendu)
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tmax and t0 calculation

Getting starting values for parameters in t0 and tmax fits

TimeBasedTrkg:: TBHits::time

determine ‘Max-counts’

40
Max-counts  g-----------

35
Max-counts * 0.9 E
30

25

20
Max-counts * 0'51 5

10

Max-counts * 0.1 5 F

‘ Name ) ; -
Fntries Find ‘T10’, 1st bin with
—---{Bms___ number of counts > 0.1 *
underfl , )
Overfloy Max-counts

Find ‘T90’, 1st bin with
number of counts < 0.1 *
‘Max-counts

. T10 + 20 ns is starting
value for P2'in TO fit

. T90 —40 ns is starting
value for P2’ in Tmax fit

NN [ PR T B B B R 1
0
=100 (8] 100 200 300 400 500 600 700 800 90C
F 3 -
time ‘[
T10 T90

(slide courtesy: Mac)
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Cook summary: 5038 (using exponential T2D functional)

-0.011 -0.008 -0.004 0.0 -0.012 -0.014  0.038 0.036 0.036 0.038 0.039 0.039

-0.013 -0.001 -0.004 -0.01 -0.018 -0.021  0.040 0.038 0.044 0.055 0.041 0.041

0.006  -0.003 -0.005 -0.003 -0.022 -0.030  0.038 0.037 0.051 0.047 0.040 0.042

-0.006 -0.006 -0.057 0.043 -0.024 -0.036  0.036 0.036 0.073 0.072 0.039 0.044

-0.013 -0.003 -0.025 -0.029 -0.014 -0.016  0.040 0.037 0.038 0.048 0.035 0.036

Coatjava: 5.9.0; Hipo4
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Double banded structures?

2

time vs trkDoca Dist | B-field Bins | Resclution

Sector 1 r Secter 2 r Sector 3 r/ Secter 4 r Secter 5 r Sector 6 ‘

ThBinl | ThBin2 | ThBin2 | Thein4 | ThBin5 | ThBine | ThBin7 | ThBing | ThBin® | ThBinlC | ThBinll | ThBinl2 | ThBinl3 | ThBinl4 | ThBinl5 | ThBinl6 | ThBinl7 |

Sec=1 SL=1 theta=(-6.0,-2.0) indvFitCol=1

300 . - 300 . .Sec=1 Sl=.2 th.eta=(-6.0,-2.0}.i.-r-ld.vFi.tCol=]l.
L L 5 el 600
250 " 2501 ey
L L R 500
N N o ot
200F 200F s iR R
o : - : g ST o 400
£ 150 g £ 150 g : £
(] : w @ : - @ 300
€ 100F € 100} £
- E = E + 200
50 50
; 100
of 0 :
B 0
SO 1 Il -50 PR S A N SR RN R R 109 A [T NN S S T VO (S B
0.00 0.20 0.40 0.60 0.80 0.0 o 0.40 0.60 0.80 00 02 04 06 08 1.0 1.2 1.4
trkDoca (cm) trkDoca (cm) trkDoca (cm)
Sec=1 SL=4 theta=(-6.0,-2.0) indvFitCol=1 y Sec=1 5L=5 theta=(-6.0,-2.0} indvFitCol=1 Sec=1 SL=6 theta=(-6.0,-2.0) indvFitCol=1
= = he ol g, N
600 /
500
& 400
c
P
@ 300
£
+ 200
100
o 0
TN S S NSV I RN AT IR e | S I SR S N S S | 100 L [
0.0 0.2 04 0.6 0.8 .0 1.2 1.4 0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
trkDocaAcm) trkDoca (cm) trkDoca (cm)

Double band structure??
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Cook 1: Run 5038

With Veronique’s new reconstruction software, the double bands are gone!!

=) oD

time vs trkDoca Dist | B-field Bins | Resolution

Sector 1 | Sector 2 | Sector 3 | Sector 4 | Sector 5 | Sector 6 |
ThBinl [ ThBin2 | ThBin3 | ThBin4 | ThBin5 | ThBin6 |

400 Sec=1 SL=1 thetaBin=(0) indvFitCol=1 400 Sec=1 SL=2 thetaBin=(0) indvFitCol=1
, 800
350F i 350F E
700F
300 . 300 = a _ 2
. . 9% oo . e g 600 [
. 250 B ETEA o _.250 . T - :
. ; [0 2 g © 20 00 . M fo, B a o - W 500F
clas-offline- hipo4- £ 200 L DAt A £ 200 Slare - ey e £
software i i o L et ] S AL : C @ 400
Time2Dist4Cal o e S Rasof e . @400
= : : C = : = 300
100 C 100
g . : 200
variation dcT2DpolyVal sof 50
100
0 0
timeStamP .50 HIS [ ! 1 ! 0 .50 Dol el Lo L ! ! Ul . . ! 10
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.5 1.0 1.5
trkDoca (cm) trkDoca (cm) trkDoca (cm)
Sec=1 SL=4 thetaBin=(0) indvFitCol=1 Sec=1 SL=5 thetaBin=(0) indvFitCol=1 Sec=1 SL=6 thetaBin=(0) indvFitCol=1
Run # 5038 ‘ e 900 ‘ : ‘ ‘ - . : - :
800 900 |
(~15 k events) 800} . ;
700 800
Double band ? No 700 700F e
600 600 b Lo e, Yan s
K 600} -
";.:," 500 ‘":" 500 ‘g :
Resolution == = 200 = £ 500}
] Q ] b
= 300 + 300 * 300f
200 200 200f
10 100F i 100}
PO e T S N S NN SN SO S Sl | 100 e e b . 0."".‘ PRI [N (VT NI S VI VIR |
0.0 0.5 1.0 1.5 0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 2.5
trkDoca (cm) trkDoca (cm) trkDoca (cm)
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Cook 1: Run 5038

* Parameters were guessed to begin with.

time vs trkDoca Dist | B-field Bins | Reselutien

Secl | Sec?2 Sec 3 Secd | SecS Sec 6
x3 residual (cm) (Sec=1, SL=1) x3 residual (cm) (Sec=1, SL=2) x3 residual (cm) (Sec=1, SL=3)
10 Name ResS1SL1 F Name ResS1SL2 Name ResS1SL3
Entries 93578 r Entries 93493 Entries 97637
Mean 0.001 9 Mean -0.003 51 Mean -0.046
Name: gausrunc C Name: gausrunc Name: gausrunc
amp 7082.649 F amp ©562.585 amp 3571.980
sl mean oo01| 8F mean  -0.001 mean  -0.025
sigma 0.040 o sigma 0.042 sigma 0.082
amp2  563.247 F amp2  549.931 4 amp2?  246.613
sigma2  0.143 7 E sigma2  0.151 sigma2  0.239
6l sp
clas-offline- hipo4- sk 3r
software Time2Dist4Cal o
41 g s
3F
variation dcT2DpolyVal b 2F 1f
1F
timestamp 0 ‘ | ‘ ok ! ! ‘ o L |
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
residual [ecm] residual [em] residual [ecm]
x3 residual (cm) (Sec=1, SL=4) x3 residual (cm) (Sec=1, SL=5) x3 residual (cm) (Sec=1, SL=6)
Run # 5038 Name Ressista] 8F Name ResS1SLS Name ResS1SL6G
51 Entries 97553 C Entries 94814 Entries 92141
-~ Mean -0.038 L Mean -0.003 Mean -0.008
( 15 k events) Name: gausrunc 7 — Name: gausrunc 7 - Name: gausrunc
amp  3605.668 N amp  5867.483 amp  5706.758
-0.019 + -0.000 -0.006
Double band ? No :i.;:lna 0.082 E :;;::; 0.050 6F r;;;;na 0.048
ar amp2 245777 6 amp2  416.367 amp2  451.218
sigma2  0.243 r sigma2  0.175 sigma2  0.173
s5F 5¢
Resolution o= 3r ;
4 ar
2 3F 3F
2 2
1 g
1F b
D | L 0 E L L L 0 L L L
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
residual [ecm] residual [em] residual [ecm]

* Double gaussian fits. Width of the inner Gaussian gives the resolution.
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Cook 2: Run 5038

* Learned from previous cook.

clas-offline-
software

variation

timestamp

Run #

Double band ?

Resolution

hipo4-
Time2Dist4Cal

dcT2DpolyVal
06/17/2019

5038
(~15 k events)

No

Slight
improvement

time vs trkDoca Dist | B-field Bins [ Resolution

Secl [ Sec2 [Secd | Secd [ SecH | S5ec6

x3 residual (cm) (Sec=1, SL=1) x3 residual (cm) (Sec=1, SL=2) x3 residual (cm) (Sec=1, SL=3)
Name ResSISL1 Name Ressisiz| 10 Name ResS1SL3
9 Entries 96693 Entries 96682 r Entries 100754
Mean 0.032 8 Mean 0.030 r Mean 0.012
Name: gausFunc Name: gausFunc L Name: gausFunc
81 amp  7119.631 amp  6591.476 L amp  7334.277
mean 0.034 ris mean 0.034 s mean 0.020
sigma 0.043 sigma 0.045 | sigma 0.041
7F amp2  468.400 amp2 494519 i amp2  603.596
sigma2  0.156 6 sigma2  0.159 N sigma2  0.145
6 — L
5| Cly
5F [
ar )
ab
al
e I
3 [
2F 2l Py
1F 1r r
0 I 1 I 0 | | i 0 I i | }
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
residual [cm] residual [cm] residual [em]
x3 residual (cm) (Sec=1, SL=4) x3 residual (cm) (Sec=1, SL=5) x3 residual (cm) (Sec=1, SL=6)
o Name ResS51SL4 8+ Name ResS1SL5 8 [ Name ResS1SL6
Entries 100897 Entries 98045 - Entries 95388
Mean 0.011 Mean -0.004 [ Mean -0.006
8F Name: gausFunc 7E Name: gausFunc L Name: gausFunc
amp  6584.156 amp  5958.256 7 amp  6015.723
mean 0.021 mean -0.002 L mean -0.003
7F sigma 0.046 sigma 0.051 r sigma 0.048
amp2 513.703 6 amp2  426.379 6 amp2  424.512
sigma2  0.159 sigma2  0.177 r sigma2  0.179
6F r
5F 5F
5F s
ar 4k
ar C
3 af
3 s
2f 2F
2r C
1F 1 1
1 L L L L 1 L
0 L 0 L 0 L
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0

residual [cm]

residual [cm]

residual [em]

* Slightimprovement in the resolution.
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Cook 2: Run 5038

* Learned from previous cook.

clas-offline-
software

variation

timestamp

Run #

Double band ?

Resolution

hipo4-
Time2Dist4Cal

dcT2DpolyVal
06/17/2019

5038
(~15 k events)

No

Slight
improvement

time vs trkDoca Dist | B-field Bins || Resolution

Secl [ Sec2 [ Sec3 [ Sec4 | Sec5 | Sec 6

residual [cm]

residual [cm]

residual [em]

X3 residual (cm) (Sec=1, SL=1) X3 residual (cm) (Sec=1, SL=2) X3 residual (cm) (Sec=1, SL=3)
10 Name Ressist1| 10| Name Ressisiz| 10 Name ResS1SL3
Entries 95999 Entries 95896 Entries 99875
Mean -0.008 Mean -0.003 Mean 0.012
Name: gausFunc Name: gausFunc Name: gausFunc
amp 6895.837 amp 6739.142 r amp 7267.207
8 mean -0.009 8l mean -0.001 8 mean 0.020
sigma 0.042 sigma 0.042 sigma 0.041
amp2 563.526 amp2 567.506 L amp2 598.560
sigma2 0.146 sigma2  0.150 L sigma2 0.145
6 6 6
ar al ar
2 21 2~
0 I 1 I 0 ! | ! 0 L I | !
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
residual [ecm] residual [cm] residual [em]
X3 residual (cm) (Sec=1, SL=4) X3 residual (cm) (Sec=1, SL=5) X3 residual (cm) (Sec=1, SL=6)
9 Name ResS1SL4 8 Name ResS1SL5 8k Name ResS1SL6
Entries 99993 Entries 97198 C Entries 94532
Mean 0.011 Mean -0.004 Mean -0.006
8 Name: gausFunc 7F Name: gausFunc Name: gausFunc
amp  6518.962 amp  5910.113 s amp  5959.535
mean 0.021 mean -0.002 mean -0.003
Vi sigma 0.046 sigma 0.051 C sigma 0.048
amp2  513.673 6 amp2  422.495 6 amp2 421.814
sigma2 0.158 sigma2 0.177 L sigma2 0.179
6 C
51 5F
5F r
4+ 4k
ar N
3f 3f
3 C
2F C
2 2 L
1f 1t 1k
o I 1 ! 0 . | n o L L | L
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0

* Slightimprovement in the resolution compared to previous cook.
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Cook summary: 5038 (using 4" order poly T2D function)

0.001 -0.001 -0.025 -0.019 -0.018 -0.000  0.042 0.046 0.082 0.082 0.050 0.048

0.034 0.034 0.020 0.021 -0.002 -0.003  0.043 0.045 0.041 0.046 0.051 0.048

-0.009 -0.001 0.020 0.021 -0.002 -0.003  0.042 0.042 0.041 0.046 0.051 0.048

 Slightimprovement in the resolution (not really - compared to what we expect!)
* Itisimportant to iterate (and learn as we repeat) and extract the best practices for
the calibration using the new functional: in progress!
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* New 4% order polynomial time-to-distance function to better

describe the data has been implemented in the calibration GUI.
* t0 and tmax timelines for determining “When to calibrate”.

* Sanity checks/iterations in progress for the optimal calibration

parameters: “How to calibrate?”
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Thank you!!




Extras




.
Poly 4: code snippet

double cosA = DMAX * TMath::Cos((30.08-ang)*PI/188.0);

double dmaxalpha = DMAX*COSA;
double xhatalpha (double)x[0]/dmaxalpha;

double denom = cosA * cosA * DMAX * DMAX * (3.0 * cosA * cosA - 8.0 * cosA * r + 6.0 * r = r) * y@ *ymid;

(cosA * cosA * cosA * DMAX * (v@-vmid))
- 3.0 * cosA * DMAX * r * r * ymid
+ 3.0 * cosA * cosA * DMAX * r * (wvmid - vB) / (DMAX * DMAX * r * r * denom);

6.0 * cosA * cosA * DMAX = r * r *# (v8 - wvmid)

8.0 # cosA * DMAX * r # r *# r *# ymid

5.0 *r*r ¥ r ¥ tmax * v0 *vmid

COSA * COSA * cosA * cosA * DMAX * (vmid - vB))/(DMAX * r * r * denom);

3.0 * cosA * cosA * cosA * cosA *DMAX * (vO - wvmid)

5.0 * cosA * DMAX * r * r * r * vmid

6.0 #¥ r ¥ r ¥ r # tmax * v * vmid

5.0 * cOSA * COSA * cosA * DMAX * r * (vmid - v8))/(r * denom);

d 8/ve;
double tt = a“x[ﬁ]“x[ﬁ]“x[ﬁ]“x[ﬁ] + bﬂx[ﬁ]ﬂx[ﬁ]ﬂx[ﬁ] + C“I[@]“K[@] + d“![ﬁ];
double deltatime bfield = delBf * pow(bfield,2) * tmax *

( bl * xhatalpha

+ b2 * pow(xhatalpha, 2)

+ b3 * pow(xhatalpha, 3)

+ b4 * pow(xhatalpha, 4) );

tt += deltatime bfield;
tt * pow(10.0, -9);

< Go back
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Local Angle (o)

Sector 1: Run 5038.00001

| Local Angle {alpha) {in Degreest |

35f

30

25

20

15

40

35F
30

25k

10

10

35

T
Name

20f

15F

L "Iname "Iname r
Entries 95999 Entries 95896 - Entries 99875
Mean  10.762 Mean 10.661| 40 Mean 7.502
RMS 6.751 . RMS 6.705 N RMS 6.721
Underflow ol 30 Underflow o - Underflow o
B Overflow 1] - Overflow 0 - Overflow 1]
I 351
L 1 25 1 30F
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i | 10} -
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e e b L L L 0 SRR IR (| I W . <2 (pa{2d 2, A | N [ 0 Lo 1 | I R R _ILv—l—!—!—!—
s 0 5 10 15 20 25 30 ) 5 10 15 20 25 30 o 0 5 10 15 20 25 30
B ; ; ‘ ‘ Name ‘ ‘ ; ; ; Name ‘ ; ; ; ; Name
- Entries 99993 Entries 97198 Entries 94532
— Mean 8.633 i Mean  13.313| 25 Mean  13.394
r RMS 7.385| 25 RMS 8.480 RMS 8.494
N Underflow o - Underflow 0 Underflow o
o Overflow L] ___ Overflow 0 I Overflow 0
20
- | 20 :
: : — 1 I
2 SL4 15; SL5 15? SL6 i
o l | 10 1101
[ 51 51
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B-field (dB)

Sector 1: Run 5038.00001

[ Time {In ThBins} |

L Name 40 Name 4000 - Name
7+ Entries 95999 B Entries 95896 L Entries 99875
- Mean 0.030 Mean 0.052 B Mean 1.164
- RMS 0.019 RMS 0.033 N RMS 0.440
N Underflow o underflow ol 3500k underflow o
6 Overflow [1] Overflow o - Overflow 15
3000[
50 C
4y [
i 201 2000
3f - -
[ 15[ 1500}
2 - 10f 1000
g s5F ]L 500[
) L PR S RS ST T S RS S o~ P S I P I 0 ; . i — . — . L
0.0 0.5 1.0 1.5 2.0 2.5 0.0, 0.5 1.0 1.5 2.0 2.5 0.9, 0.5 1.0 1.5 2.0 2.5
- ' ' ' " | name - ' ' ' " Iname 3 ' ' ' " Iname
4500 Entries 99993 C Entries 97198 Entries 94532
B Mean 1.078 L Mean 0.088 Mean 0.043
B RMS 0.410 35 RMS 0.038 RMS 0.022
4000 [ Underflow [i] B uUnderflow [i] 5 uUnderflow [i]
- Overflow 16 N J- Overflow 0 Overflow 0
3500 30
: - 4
sL4 | 7 SL5 SL6
2500 20f 3l
2000} [
- 15 |
1500 T 2y
- 10[ I
1000} [ [
N [ 1+
500 5 . I
D:‘ e D-' S S RN S S NSRS N 0- S S R S S NSRRI N
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 2.5
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.
hipo-utils -dump

CLAS Collaboration Meeting

HitBasedTrkg: :HBClusters
HitBasedTrkg: :HBCrosses
HitBasedTrkg: :HBHits
HitBasedTrkg: :HBSegments
HitBasedTrkg: :HBTracks
LTCC: :adc

LTCC: :clusters

LTCC: : tdc

RAW: : tdc

RAW: :vtp

REC: :Calorimeter

REC: :Cherenkov

REC: :CovMat

REC: :Event

REC: :ForwardTagger
REC::Particle

REC: :Scintillator

REC: :Track

REC::Traj
RECHB: : Calorimeter
RECHB: : Cherenkov

RECHB: :Event
RECHB: : ForwardTagger
RECHB: :Particle

RECHB: :Scintillator
RECHB: : Track

RF::adc

RF::tdc

RICH::hits

RICH: :tdc

RUN::config

RUN::rf

RUN: :trigger
TimeBasedTrkg: : TBClusters
TimeBasedTrkg: : TBCovMat
TimeBasedTrkg: :TBCrosses
TimeBasedTrkg: :TBHits
TimeBasedTrkg: : TBSegments
TimeBasedTrkg: :TBTracks
TimeBasedTrkg: :Trajectory

Taya Chetry
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t0 fits
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* X-axis, time
* (run 5300).

a sigmoid function
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TDC - TProp - TFlight - TStart — tBeta

(courtesy: Shirsendu)
Taya Chetry

Mississippi State University

The plot contains the 42 (7 slots * 6 cables) histograms for sector 1 and superlayer 1. Fits are using
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