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Introduction

* After calibration, critical to the operation of the PDS is
the timing and how that compares to other systems

PDS/SSP
(24 inputs)
CRT
(32 inputs)

Beam Inst.
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. — Timing System
trigger distribution




Single Event Case Study
Run 5786, Event 742

Begin processing the 61st record. run: 5786 subRun: 1 event: 742 at 17-Jan-2019 00:06:38 CET><¢<»>»
Timing: 77072382965882966

Timing System has a single value for each event at
77072382965882966 (50 Mhz/20 ns ticks unix time)

SSP: 77072382965882637
SSP: 77072382965882637
SSP: 77072382965882637
SSP: 77072382965882637
SSP: 77072382965882637
SSP: 77072382965882637
SSP: 77072382965882637
SSP: 77072382965882637
SSP: 77072382965882637

SSP Timing puts out a block of “48s” at
77072382965882637 (Converted 50 Mhz/20 ns ticks unix time)

Timing-SSP = 329 x 20 ns = 6.58 microseconds



Case Study Cont.

CRT: © Number of hits: 2 Fifty MHz time: 77072382965866624
CRT: 4 Number of hits: 5 Fifty MHz time: 77072382965882855
CRT: 3 Number of hits: 11 Fifty MHz time: 77072382965882854
CRT: 6 Number of hits: 9 Fifty MHz time: 77072382965882855
CRT: 5 Number of hits: 2 Fifty MHz time: 77072382965883328
CRT: 26 Number of hits: 3 Fifty MHz time: 77072382965876347
CRT: 22 Number of hits: 3 Fifty MHz time: 770723829565882856
CRT: 20 Number of hits: 2 Fifty MHz time: 77072382965882854
CRT: 23 Number of hits: 3 Fifty MHz time: 77072382965892203

CRT Timing puts out a block with closest numbers at:
77072382965882854 (50 Mhz/20 ns ticks unix time)

Timing-CRT =110-112 x 20 ns = 2.20-2.24 microseconds

Upstream view (top of the cryostat) Downstraam view (top of the cryastat)
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77072382965882944 (50 Mhz/20 ns ticks
Timing-CTB
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CTB puts out a block at:

unix time

= 22 X 20 ns = 0.44 microseconds
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Excluded LLTs

L <
Command
0xF(15)
0xC(12)
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Unmasked
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Status

Disabled
Disabled
Disabled
Spare
Disabled
Enabled
Disabled
Disabled
Disabled
Spare
Spare
Spare
Spare
Spare
Spare
Spare

Description

Standard beam trigger without particle selection
Beam trigger with Cherenkov particle selection (H1L1)
Beam trigger with Cherenkov particle selection (H?L1)

Off-spill cosmic trigger
Cosmic trigger US/DS
Beam trigger with Cherenkov particle selection (not H1L1)
Crossing muons Jura Side
Crossing muons Saleve Side

LLT @ 98304 = 2*15+2716 (ie 15th and 16th bits are flipped)
HLT @ 32 = 225 (ie 5th bit flipped)



TOPof Crye

TOPof Cryo

Case Study Cont.

Entire PD Channel Map
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Entire PD Channel Map
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Case Study Cont.

Entire PD Channel Map

TOP of Cryo I 002-0047-FL34  Hamamatsu | SSPSO3 03 216 002-0002-FL22 Hamamatsu SSPe0L

ami

evont T4Z_opchanng 134 waalom 0
1550 evant T4Z_apchannal 145 wavalom 0

Entries 2000 Entries 2000
Mean 6.668 Mean 6.666
Std Dev  3.849 Std Dev  3.847

1575

1545

2

1570

1565

|IIII|IIII|IIII|

1560

1555

IIIIIIIIlIIII|IIII|IIII|III

1550

1545
|

1540

TR TR N RN TR TR N N 19350, b
10 12 0 8

10 2
513815886439217.562500 (us) . 513815886439217.562500 (s)

|
8
t-

avont T4Z opchanned 146 wawalomn 0
Entries 2000
Mean 6.666
Std Dev  3.844

vont 742 opchannae 147 wawaform 0
Entries 2000
Mean 6.667
Std Dev  3.848

TOPof Cryo

T T

1
III|IIII|IIII

=
— e

10 12
513815886439217.562500 (us)

10 12
513815886439217.562500 (us)

| |
8 8
t- t-




Conclusions

Timing looks stable at offset values (SSP: 329, CRT:
112: CTB: 22)

Delay looks taken care of in code

CRT misses downstream or upstream hits sometimes
(investigating)

Haven'’t yet figured out detailed timing (down to ns)



