ProtoDUNE PDS Calibration

Bryan Ramson
Fermilab
on behalf of the PDS WG
January 10, 2019



Introduction

 Most things we want to know concerning the PDS flow
outward from calibration

 PDS performance for t0 (ie flash matching to TPC)
 Technology comparisons

 Evaluation of anomalous (MicroBooNe-like)
background



Strategy

« Attempted to split task into 3 distinct groups based on photon sensor type
and collector technology

« All SensLs (A and C type) regardless of collector technology
« MPPCs + Dip-Coated and MPPCs + Double Shift

* MPPCs + ARAPUCA

 Used PeakFinder on DCM Runs 5927 (DaS) and 5912 (RaS)

* Find peaks based on 5 standard deviation difference from baseline

40 Sample (.266 mus) baseline calculation

20 Sample (.133 mus) “D-Window” baseline and peak separation

250 Sample (1.6 mus) charge integration (baseline subtracted)

Multi-peak situations are superseded by higher peaks



Strategy

« Attempted to split task into 3 distinct groups based on photon sensor type
and collector technology
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Strategy (Cont.)

For actual calibration procedure, integer photon peaks from

charge calculation were fit by gaussian and the means were fit
linearly

* All accepted fits have a Chi*2/N.D.F. < 2

* Slope of the line should be within ballpark of the first PE
peak

 The intercept is divided by the slope giving a fraction of
=

* ARAPUCA fits skip the first PE peak



SensL + Dip-Coated
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SensL + Double-Shift
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SensL + Double-Shift
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MPPC + Dip-Coated

MPPC Bars Int Channel 219

Entries 84911
Mean 2826
Std Dev 1782
2° 1V rdf 63.99/57
Prab (.2448
Conslant 2491 230
Mean 1950 156
Sgma 520.8 t 45.2

B

| 1 1 1 PO A a4 "

2000 2000 10000

fintograted ADC =l pha Charge [ADC"1 668 1 5]
7 (DaS N

R

n°°592

2000 £ ndf 8.516e-28/0
Prob 0
p0O 168.3 + 18.33
pi 890.7 + 16.31

ntograted ADC c

Hamamatsu Dip-Coated 1059 £+ 5 1950 £+ 16 891 £ 16 0.19 £0.02




R

Yicid

2:592

BN . ' ' -
MPPC Bars Int Channel 222
222

— Entries 774877
200 — . ) Mean 2681

— Al Std Dev 1749

— 1% rdf 62.56 757
250 — Prab (.2853

— ' , Constant 2215 128

— Mean 1939 +30.2
200 [— Sigma 6544 t 1083
150 —

|

A
wo M

-
- EX

1 1 | | 1 1 1 1 1 e tass . 8. d
. 20ean 4000 eLon &ron icoan

7 (Das)

fintograted ADC=3pha Chargo [ADC™ 1 656 u 5]

U MPPC PE Fits
Q *  ndf 9.705e-27 /0
< — Prab Q0
3 — p0 958 + 31.39
& 00— pl 871.4 + 30.52
2000 —
0 [
o0 f—
=
00_ 1 1 1 ol_r, 1 1 1 : 1 1 1 1 1l5 1 1 1 2[ 1 1 1 1 2|5 1 1 1 1 s
FE
221 Hamamatsu 1067 + 4 1939 + 30 871 £ 31 0.22 +£0.04

Double-Shift




MPPC + Bars

Some MPPC bar fits barely make quality cuts...
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MPPC + Bars

...and some fail completely...
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MPPC + ARAPUCA
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All Calibrations (APA 1)

APA 1 Photon Sensor Calibration Values

"~ 0 | SemsL-Al | DoubleShift | 141854 | 285627 | 2328 | | T4IT£4 | 001000
1| SemsL-AI | Double-Shift | 1418 %4 DRES || Ml6E4
2| SemL-Al | Double-Shift | 12154 | 285356 | 2059 | | 140554 | 0.01£0.00
3| SemL-Al | Double:Shift | [437£4 | 290058 | 4038 | | 143654 | 000001
]
B

SensL-AL | Dip-Coated | 1416 %3
"6 | SemL-Al | DipCoued | 141852 | 8424 | 4297510 | 143264 | 001 £0.00 |
7 | SewL-Al | Dip-Comed | 141953 | 2859£5 4285510 | 143644 | 0.01 £0.00 |

8 | SewLAl | DoubleShin | 3794 279358 4172525 | | 140957 | 0022001 |

9| SemLAI | DoubleShift | [400£4 | 282157 [ 441523 | | 1421£7 | 000001

10| SemsLAl | DoubleShit | 139254 | 282127 [492£19| | 142357 | 001001
0.00 £ 0,01

%27 £4 | 4245210 0022000
0,02 £ 0.00
0,02 £ 0.00
Dip-Coated 0.02 £ 0.00
2798 11 002001
0.00 £ 0,01
0,03 £ 001
Double-Shif 001 £ 001
2790 £5 | 418259 484 0.062000

SensL-Al Dip-Coated 1414 +2 | 2832 +4 | 4253 + 12 1419+ 4 | 0.00 £ 0.00

SensL-Al Dip-Coated 1394 +2 | 2812 +4 | 42109 1412+ 4 | -0.01 £0.00
SensL-Al Dip-Coated 1389 3 | 28105 | 4177 £ 10 1406 =4 | -0.01 £ 0.00

~SensL-AL | Double-Shift | 13874 | 8IS <8 [ 4191224 | | 142157 | 0022001
"~ SensL-Al_| Double-Shifi | 13944 | 281158 [4169£24 | [ 14078 [ 003 £001
Double-Shifi_| 1375 %4 | 2768 £8 | 4125524 | | 13877 | 0.01 2001 |

“SensLAL | DipCouted | 143243 | 87845 [ 4207 =11 | [ 143954 | 0.00£000_
“SensL-Al | DipCouted | 139143 | 283445 [@23£10 | | 143424 | 003 £000
Dip-Couted | 1391 £2 | 282255 [ 4224510 | | 142354 | -0.020.00
Dip-Coated 001 £0.00

2856 £9 001 £ 001
“SensL-Al | DipCouted | 135153 | 273955 [4180£13 | [ 140055 | 004 £000
"~ SensL-Al | DipCouted | 13843 | 277745 [ 416611 | | 13924 | 001 £0.00_
Dip-Coated | 1376£3 | 280245 [907£13| | 142345 | 003000




All Calibrations (APA 2)

APA 2 Photon Sensor Calibration Values

 APAZPhoonSenorCalbronVaues
"~ 48 | SemLAl | DoubleShift | 139543 [ 281043 | 2053 | | 14102 | 001 £0.00
4| SeLAL | Double-Shifi | 1826 1| 36512 | 54743 | | 1844 1] 000%000
50| SensLAI | DoubleShift | 13904 276743 | 416123 | | 138642 | 001000

—
2760 £5 | 416510 | [ 141154 | 0.00£000 |
55| SewL-Al | DipCouted | 141953 | 28675 | 428850 | | 143954 | -0.024000 |
" Si | SemL-Al | DipCouted | 142053 | 2830 £5 [ 423610 | | 1408 =4 | 001 £000 |
Dip-Coated | 1416£3 | 286456 [4271£10 | | 143524 | 001 £000
SensL-Al | Double-Shifi_| 134744 | 2755 £7 | 412056 | | 138954 | -0.054000 ]
57| SewL-Al | DoubleShifi | 138654 | 279957 | 416257 | | 139254 | -0.00£000 |
59| SemL-Al | DoubleShifi | 136454 2750 £ 6 4091 £8 | | 136854 [ -000£000 |
"~ 60 | SewLAl | DipComed | 140252 | 282554 | 426058 | | 142753 | 0.024000 ]
61| SemLAI | DipCouted | 139762 | 281845 [ 4197410 | | 140944 | 001 £0.00_
"~ 6 | SewL-Al | DipCoed | 41052 | 28805 430610 | | 145954 [ -0.03£000 |

~SensL-AL | Double-Shift | 140154 | 2841 8 4221224 | | 143028 | 0022001

65
"6 | SemL-Al | DoubleShifi | 139554 [ 804 £7 [ 415627 | | 1401 =7 | 000E001 |
67 | SewL-Al | DoubleShifi | 141354 | 88157 | 428021 | | 145656 | -0.03 £ 001 |

~ 68 | SewL-Al | DipComed | 145152 | 2876 %5 428010 | | 141954 | 0024000 |
" © | SewL-Al | DipCouted | 140952 | 844 £ 4| 426658 | | 143153 | -0.02£000 ]
70| SemL-Al | Dip-Couted | 136952 | 2777 £4 | AT ES | | T405£3 | 003£000 |
71 | SemL-Al | DipCouted | 142253 | 28575 | 430059 | | 143754 | 001000 |
"~ 7| SewL-Al | DoubleShift | 138954 | 282457 | 4244529 | | 143357 | 0.0 4001 |
7| SemL-Al | DoubleShift | 138254 [ 2811 £9 [ 420620 | | 142157 [ 003 £001 |

SensL-Al

142152 [ 286045 [ 4282610 | [ 143544 001 £000
77| SewL-Al | DipCouted | 162352 | 32735 489910 | | 164354 | 001 £000 |
78| SemL-Al | Dip-Couted | 41252 | 2844 £ 4 [ 4M9E 10| | 142554 | 001000 |
7 | SewL-Al | DipComed | 141353 | 28425 | 426710 | | 142854 | -0.01 £0.0 |

80 [ SemL-Al | DoubleShift | 141954 | 28005 | 417554 | | 137853 | 003001 |
81| SewLAl | DoubleShit | 138254 | 277246 4125E5 | | 13253 | 0014000 |
8 | SemL-Al | DoubleShift | 137354 [2745£5 [ 4099£5 | | 136453 | 001001 |

8 | SewLAl | DipCoed | 140423 |2827£5 | 423269 | [ 141754 | -0.01 001 |
8 | SemLAl | DipCouted | 140653 | 28475 [453E 10| | 143054 | 0.02£000 |
"8 | SemL-Al | Dip-Couted | 139052 | 828 £5 | 4246 11| | 143454 | -0.03£000 |
87 | SewL-Al | DipCoted | 139053 | 28415 | 423558 | | 143254 | 0.03£000 |




All Calibrations (APA 3)

APA 3 Photon Sensor Calibration Values

9% | SeL-Al | Double-Shifi | 13462 | 273922 | 413723 | | 13962 | 004£000
97 | SemL-AI | Double-Shifi | 19352 | 28252 | 425623 | | 14322 | 003000
98 | SemL-AI | Double-Shifi | 13892 | 277652 | 41753 | | 1392£2 | 000£000 |
99 | SemLAI | DoubleShif | 13852 | 277552 | 4174£3 | | 13942 | 0012000
100 | SemL-Al | DipCoued | 13902 | 277822 | 417 %3 | | 13922 | 000000 |
100 | SemLAI | DipCowed | W22 2842 |43 [ | MIAE2 [ 000E000 |
103 | SemL-Al | DipCoaed | 14052 | 281722 | 4230£3 | | W32 | 001000
104 | SewL-Al | Double-Shift | 164152 | 327222 | 48882 | | 162422 | 0012000 |
005 | SemsL-Al | Double-Shifi | 13983 | 278253 | 419423 | | 139952 | 000000 |
106 | SemsL-AI | Double-Shifi | 16302 | 35552 | 4878 E2 | | 16242 | 000£000 |
107 | SemL-AI | Double-Shifi | 162952 | 325352 | 4871£2 | | 1621£2 | 001000 |

1% | Homamasu | ARAPUCA | 729055 | ISZ12 | 3I5518| | 78257 [ 0054002
13| Hamamasu | ARAPUCA | 7134 | 1450410 | 2200546 | 75055 | 0054001 |
34| Hamamasu | ARAPUCA | 7384 | 150559 | 2310£36| | 780£6 [-005%001 |
135 | Homamasu | ARAPUCA | 7505 | IS8 16 | 2310540 | | 78310 [-0034002 |

T | Hamamasu | ARAPUCA [7MEB| | | [ miEB[ |
15| Homamasu | ARAPUCA [7MiE14| | | @l |
108 | SemLAL | Double-Shift | 139354 | 278658 | 418518 | | 138726 | 000£001 |
109 | SewL-Al | Double-Shift | 142154 | 284557 | 423525 | | 1418£7 | 000£001 |
10 | SewLAl | DowbleShif | DeadChamel |
11| SewLAI | Double-Shift | 36454 | 27738 [4U3E1S] [ 13986 002001 |
10 | SemLAl | DipComed | 130252 2815+5 [428510| | 142554 [-0022000]
13| SemLAI | DipComed | 139453 | O844E5 |474E11| | I4d6£4 [-004£000
T | SemLAl | DipComed | 139552 | 2805 | 428510 | M21E4 [-0022000
15| SemLAl | DipCoued | 41553 | 636 | 4264512 | 1436+5 001000
116 | SemLAl | Double-Shift | 141958 | 2825512 | 4255559 | | 1446 13 | 0052001 ]
17| SewLAI | Double-Shift | 138257 | O8IE 13 [ 4M7E58| | 013 [-007£001 |
T8 | SewLAl | Double-Shift | 137356 | 2830E 12 | 4229557 | | 43613 |-003£001 |
120 | SemLAl | DipComcd | 162352 365£5 [®2:12] | 1624 [ 0012000
1 | SemLAl | DipCoaed | 137852 | 2788%5 | 4219£9 | | 14l6=4 [-003£000
1 | SemLAl | Dip-Comed | 42653 | 2805 4307210 | 1438=4 [-001L000
13 | SemLAl | DipCoued | 40753 | 282656 | 428510 | 141454 | 000%000 |
126 | SemLAl | Double-Shift | 160755 | 318653 | 476153 | | 157722 | 0022000 |
15| SewLAI | Double-Shift | 186553 | 371953 | S61£2 | | 18482 | 001000 |
12 | SewL-AI | Double-Shifi | 163554 | 3625 | #904£4 | | 163453 | 000£000 |
127 | SemLAl | Double-Shift | 161254 | 323354 | 4809£3 | | Te05£2 | 001£000 |
125 | SemL-Cl | DipComd | 140055 | 281655 | 4224£8 | | 141324 [-0012000]
19 | SewL-CI | Dip-Coaed | 139353 | 28015 | 402£9 | | 1406%4 [-001£000
130 | SewL-CI | DipComed | 139353 | 2824%5 | 4206510 | 1418 £4 0024000
1| SemL-CI | DipComed | 43353 | 28505 | 42348 | | 1405£4 | 0024000 |




All Calibrations (APA 4)

APA 4 Photon Sensor Calibration Values

 APA4PhoonSemsorCalbrionVaes ]
"~ 144 | SensLCI | DipComted | 140953 [281342 | 4206£2 | | 13981 | 001000
145 | SensLCl
146

1395 £ 1 | 0.00 & 0.00
1416 £2 | 0.01 £0.00
147 SensL-Cl1 Dip-Coated 1399 £2 | 2793 £2 | 4192 £2 1397 £ 1 | 0.00 = 0.00

B
B

—

148 | SensL-Cl | DoubleShift | 13733 | 277556 [4I87£ 14| | 1404 =6
149 | SensL-CI | Double-Shift | 14033 | 2854 £5 | 24410 | | 14324 [ 0.02£000
50| SensL-CI | Double-Shift | 14204 | 28495 [ 47812 | | 1428 =5 [ 0012000
51| SensL-CI | Double-Shift | 13633 [ 278256 [4199£ 12| | 4185 [ 0.04£000
—
-

154 | SewL-Al | Dip-Coued | 139842 [2820£3 | 422656 | | 141722 | -001£000
155 | SewLAl | DipCoued | 137252 278754 | 42358 | | 141823 | -003£000_
157 | SewL-Cl_| Double-Shift | 141342 [ 282955 [456+ 11| [ 141954 | 000£ 000
158 | SensL.CI | Double-Shift | 141953 [ 2865£5 430011 | | [443E4 | 002000
159 | SensL-Cl | Double-Shift | 140453 | 2818 %5 [204E 14| | [410£5 | 000%000
161 | SewL-Cl | DipCoued | 137742 [281453 [ 422656 | | 143053 [ -0.04 %000
16 | SemLCl | DipCoated | 1407£2 [ 284353 | 426857 | | 1433 E3 | 002000
163 | SemL.Cl | Dip-Coued | 138952 | 281553 | 421956 | | 141953 | -002£0.00

164 | SensL.CI | Double-Shift | 145152 | 28765 [ 28010 | | 141954 | 0022000
165 | SensL-CI_| Double-Shift | 140942 | 28444 | 426658 | | [BIL3 | 002000
166 | SensL-CI | Double-Shift | 1369£2 | 277754 | 4174 £8 | | [05£3 | 003000
167 | SewsL-CI_| Double-Shift | 142253 | 285755 | 430059 | | 143754 | -0.01£0.00_

]

B

B

I
4960514 | [ 166255 | -0.01 2000
5826 | BI9E 16| | 1450£5 | 0035000
" 74| SensLCI | Double-Shift | 138753 | 282346 | 4200513 [ | 14245 | 0024000
75| SensLCI | Double-Shift | 166753 | 320756 | 4920£ 18| |
]
B

000 £ 0.00
" 178 | SensLCI | Double-Shift | 137153 | 278455 [4MSE 13| | 14025 | 0024000
1 | SensL-CI | Double-Shift | 140953 | 284646 | 42465 13 | | 142855 | -0.01£0.00

080 | SensL-Cl | DipCoued | 163242327054 | 48648 | | 16263 ] 0.00£ 000
" I8I | SemsL-CI | DipCoated | 14252 | 288054 | 42878 | | 14423 [001£000
" 082 | Sens-CI | DipCoued | 13742 | 278754 | 420056 | | 133 [0.03£000
085 | SensL-CI | DipCoated | 141252 | 28375 | 432410 | 14175 4] 0.00£ 000

1629 £ 6 | 0.02 &+ 0.00




All Calibrations (APA 5)

APA 5 Photon Sensor Calibration Values

APASPhonSemorCalbratonVaes |
206 | Hamamasu | DipComed | 1046£3 | 1954%14 | | | 90814 | 0152002 |
207 | Hamamasu | DipCoued | 106044 | 2000£11 | | | 950412 | 0.22001 |
218 | Hamamatu | DipCoated | 105945 | 1950416 | | | 891£16 | 0195002 |
209 | Hamamasu | DipComed | 1037£3 | 193533 | | | 876433 | 0195004 |
20 | Hamamasu | DowbleShift | 10383 | 1928420 | | | 890£21 | 0172002 |
200 | Hamamasu | Double-Shifi | 106764 | 1939430 | | | 871431 | 0222004 |

222 Double-Shift | 1048 +4 | 1924+20 | | | 876+20 | 0.20+0.02

Double-Shift [ 10384+3 | 1946+20 | | | 908+17 [ 0.1440.02

~ 24 | Homamasu | DipCoaed | 1126520 | 234502 | [ | 1107£97 | 002£0.10_
25 | Hamamasu | DipCoamed | | 20674 | | [ 109837 |
26 | Hamamasu | DipCowed | | 2e2E288| | 13114
27 | Hamamasu | DipCoued | 1164337 | 2110£25 | | | O46£45 | 023008

228 | Hamamasu | Double-Shift | 1097544 [ 208323 | | | 986249 | 011009 |
Hamamasu | Dowble-Shift | 12672477 | | | | Deream| |
Hamamatsu | Double-Shift | 108020 | 2097525 | | | 101738 | 0062006
Hamamatsu | Double-Shift | 1083526 | 2130536 | |

SensL-C1 Dip-Coated 1407 £2 2838 + 3 4276 + 6 1433 £3 | -0.02 £0.00
SensL-C1 Dip-Coated 1420 =2 2851 £3 4262 £ 7 1426 + 3 0.00 £ 0.00

SensL-C1 Dip-Coated 1402 + 2 2831 £3 4224 + 6 1418 =3 | -0.01 +£0.00
SensL-C1 Dip-Coated 1382 £2 2804 + 4 4215+ 6 1418 £3 | -0.03 £0.00

~ 20 | Homamasu | DowbleShift | 10224 | [ [ [ o4 |
25| Hamamasu | DoubleShift | 101454 | | [ | lowx4 |
234 | Hamamasu | DowbleShifi | 99723 | | [ | o973 |
255 | Hamamasu | DowbleShift | 102054 | [ [ [ 104 |
~ 19 | SensLCl | DipCoued | 140752 | 28944 | 431058 | | 14353 | 0012000
197 | SensLCI | DipCouted | 142022 | 2879£4 | 42040 | | 142753 | 0.01£000
198 | SensL-CI | DipCouted | 140252 | 28033 | 420057 [ | 141953 | 0032000
19 | SensLCI | DipCoued | 138252 | 285344 | 425748 | | 143053 | -001£000

200 | SemsL-CI | Double-Shifi | 141753 | 286656 [4281 12| | 1440£5 |-001+000
" SesL-CI_| Double-Shift | 16393 | 3277£5 | 4894514 | 1634£5 | 0002000 |
" SensL-CI_| Double-Shift | 1427£3 | 28756 429313 | | 1436 £5 [-001£000
| SensL-CI_| Double-Shift | [381£3 | 281456 | 422518 | 143146 | 003500

| a5
[ %Es [
)

"~ 204 | SensLCI | DoubleShift | 141253 | 2896 [4297£22| | 143956 | 0022001
205 | SensL-CI | DoubleShifi | 1448=3 | 29286 [43@ 19| | 1469=6 | 001001
206 | SensL-CI | DoubleShifi | 1436%3 | 290557 [4322£13| | 145555 | 001 L000
207 | SewL-CI | DoubleShifi | 141743 | 2856£7 |403419] | 14296 | 001£001 |




All Calibrations (APA 6)

APA 6 Photon Sensor Calibration Values
240 | Hamamasu | Dip-Coated | 10567 | 2000418 | | 045+ 19 024002
241 | Hamamasu | Dip-Couted | 108510 | 202220 | | | 977423 | 01003 |
20| Hamamasu | DipCoated | 1125515 [205£33 | | | 990536 | 014004 |
2% | Hamamasu | DipCoated | T0IE 11 [2055£12| | [ 92416 0.19£003 |
24 | Hamamasu | DowleShit | 10256 [2005£21 [ | [963222 | 0082002 |
245 | Hamamasu | Double-Shift | 10648 | 2047420 | | | 983530 | 0.08£003
246 | Hamamasu | Double-Shift | 1107 £ 11 [ 2087225 | | | 98027 | 0134003 |
247 | Hamamasu | Double-Shift | 1085213 [2059£27 | | | 974530 | 011004 |
28 | Hamamasu | DipComed | 10B3£3 | | | 0063 |
2% | Hamamusu | DipComed | 10383 | | | i3] |
250 | Hamamasu | DipCoaed | 10353 | | | [fom=3| |
251 | Hamamasu | DipCoued | 108355 | | | |womEs5| |
20 | Hamamasu | DowbleShift | 100744 | | [ [l07£4]
25 | Hamamasu | DoubleShift | 102344 | | | {034
254 | Hamamasu | DowbleShin | OF7E4 | | | [omE4 | |
255 | Hamamasu | DobleShift | 974 | | | [omid|
2% | Hamamasu | DipComed | 900£3 | | | | 9%0%3 | |
25| Hamamusu | DipComed | 993£3 | | | |owsE3 | |
258 | Hamamasu | DipCoaed | T020£3 | | | [T02I=3] |
259 | Hamamasu | DipCoaed | 99233 | | | [o9E3 | |
27| Hamamasu | ARAPUCA | 70901 | | | [70=01| |
20 | Humamasu | DipCoued | 103844 | | | [108&4|
260 | Hamamasu | Dip-Comed | 101053 | | | 10103 |
260 | Hamamasu | DipCoaed | 1055%3 | | | [W05E3[ |
23 | Hamamasu | DipCoued | 106846 | | | [l0886| |
2% | Hamamasu | DowbleShift | 1003£4 | | | [l003k4| |
277 | Hamamasu | DowbleShift | 98734 | | | o4 | |
278 | Hamamasu | DowbleShift | 10095 | | | 100955 |
279 | Hamamasu | DoubleShift | 10246 | | | [lo2%6|
20 | Humamau | DipCoued | 100844 | | [ [lomst4|
81| Hamamasu | DipComed | 10224 | | | [i0mE4] |
2% | Hmamasu | DipCoued | 98133 | | | [ Oo8iE3 | |
%5 | Hamamasu | DipCoumed | 104544 | | | [losE4|
"~ %[ Hawamasu | Dowbleshin [ o4 [ | [ [owaa]
285 | Hamamasu | DowbleShift | 992&5 | | | [ooEs | |
28 | Hamamasu | DowbleShift | 1095 | | | 100955 |
27 | Hamamasu | DoubleShift | 989£4 | | | [o®E4|




Conclusions

Calibrations are at a good stopping point however
additional DCM runs might be useful for Poissonian
distribution calibration method

Improvements can be made for Hamamatsu Bars
(please someone do it better)

A version of these calibrations are in the Reco code
already however another update is coming (with
documentation of where and how to change things)

Onto timing and CRT/CTB flash matching!



