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Highlights of the FSD facility schedule

* Installation of the Cryogenics finished end of May

 Dummy module assembled and inserted into the
detector cryostat end of July

* End of August 2024: Cryo run + Mechanical test

e Reception and Assembly of the FSD Module Mid
September — 15t week of October

* Mid October 2024 : FSD run

11/6/24

Assembly jig

Module structure (mechanical test)
HV filter

ArcLight/LCM

Charge readout

Light readout

Field shell

Calibration system

DAQ server preparation
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30 September
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DAQ preparation

e Light and charge readout teams are
working on the DAQ

* DQM preparation is ongoing -> Test
with fake data

e All setup and working

11/6/24
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Status of module installation

The Week of 30t" Sep plan

11/6/24

Installation of the first field shaping side panel are ongoing ->
Friday we paused the installation to clarify how to proceed
with the clips that were not making contact, wrongly bent!

Installation of the light modules on the second side
Installation of the second field shaping side panel
Cable and fiber routing on the back of the Anode
Connectivity checks charge/light readout

Rotation of the Module, installation of the top flange //

Insertion into the cryostat
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Status of module installation

The Week of 7th October plan

Cable dressing

Finishing the calibration fiber routing

Rotation & insertion

Extension tube and cabling to the feedthrough
Connectivity test of charge readout
Closing of the feedthroughs

Lowering and closing the cryostat
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FSD Run status

The Week of 14t Oct

* Indium and grease in the groove
 Lowering and closing the cryostat

e Connectivity test of light readout

e Connectivity test of HV feedthrough
* Install Gas Flow meter

* Vacuum pumping

* Leak testing

e Pressurizing with Gas Ar

 Warm tests for light and charge

e Start of cooldown and Filling

11/6/24
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The Week of 215t Oct

Start of Shifts, Start of Cooldown (rate: 0.1 K/min)
LAr Filling up to 2.6 m

|dentified the HV return current overload
* Short to detector ground >> Follow up discussion is planed

Start recirculation of detector cryostat

e System is closed
* Cooling power from Nitrogen evaporation 4 kW T e e e e

LAr Filling (top off) up to 3.4 m -> 10cm above target level -25.3kwv  -25.0«kv
Installed a new Oxygen sensor

Cold Commissioning LRS and CRS
Ramp of HV to -25 kV on the Cathode
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Cooldown Summary (Mon-Tue)

Temperatures FSD_Module Temperatures FSD_Module

50 °C

0°C

«m
I

-50 °C

-100 °C

-150 °C

-200 °C

10/21 09:00 10/2112:00 10/2115:00 10/2118:00 10/21 21:00 10/22 00:00 10/22 03:00 10/22 06:00 10/22 09:00 10/22 12:00
Name Last * Mean Difference

sens-0 +140 mm above TPC top -181°C -67.4 °C =207:2C
sens-1+80 mm above TPC top center -183°C -68.5°C -209 °C 10/2112:00 10/2118:00 10/22 00:00 10/22 06:00
sens-2 +40 above TPC top -183°C -693°C -209 °C
sens-3 -182°C  -66.9 °C -208 °C

Temperatures FSD_Module Temperatures FSD_Module

— %

] = z |

-1825°C%

-183 °C

14:45 14:50 15:40
Name Difference
sens-0 +140 mm above TPC top -0.0877 °C | |
sens-1+80 mm above TPC top center -0.0678 °C 14:50 15:00 15:10 15:20 15:30
sens-2 +40 above TPC top -0.0638 °C - Ao

sens-3 -0.0997 °C
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FSD First HV RAMP Log

Info: RAMP rate: 16 V/s >1kV/min

Spell PSV Spell I CHOinput HV CH1 output HV Light trigger rate Charge packet rate
[kV] [mA] [kV] V Cathode [kV] wait time [min] [Hz] [kp/s] Comments
OFF 0 0.076 0.069 i
. ON disabled 0 0.076 0.069 . 67.7 68
H \/ F | rSt R a m u ON Enabled at 0 0 0.051 0.046 - 68.4 67.6
0.1 0 -0.039 -0.041 67.9 69.5
0.5 0 -0.304 -0.392 65.7 71
- 1.508 micro -0.847 -0.841 67.5 65.4
2 45 .76 .74 66.9 56.9
3 65 2,67 264 65 338
4 105 358 3.54 64.2 13.8
-5 13.558 4.49 443 62.7 10.8
* Slow ram P rate: 16 \//S -5.63 15.06 5,07 B 2 min 62.5 219
7 16.5 5.4 533 62.8 3.72
. . . 7
* Diagnostic tools available: s 25 722 713 1.1 a2
) ] -9 25.61 8.13 -8.02 59.7 1.55
* HVreturn monitor on TPCA ->disabled 10 30.12 0.04 892 59 919
1.2 34.64 -10.1 10 2 min 58.1 0.6
° LRS data rate 12 36.15 -10.8 -10.7 58 4.39
14 43.68 127 125 55.6 0.2
o CRS sta bi|ity -16 517 145 143 55.2 6.88
16.8 53.22 15.2 15 2 min 546 1.91
. . 18 57.2 16.3 -16.1 54.2 344
* Hold at every 5 kV for 2 to 3 min to check system stability 20 632 18.1 4759 537 0,083
-22.35 72.3 -20.2 20 2 min 53 6.87
° Ta rget nomlnal Voltage IS _25 k\/ at the Cathode LAr Level above top of TPC LAr Level above the top of TPC.

159.3 mm

wss 00 1005
Detector Cryostat Level from top mm Lasf

1 s
[ ] R e q u e St S . PFD-5x5 HV measurements PFD-5x5 HV measurements e

—input Last*:-253KV  |npyt Output 1
- Output 1 Last *: -25.0 kV.

e Atleast 3 days at nominl V for field uniformity studies o —253 KV —250 KV

e Ramp beyond nominal until instability is observed or 2 e
Spellman hit the limit (If this is done initially without CRS, i ‘

PFD-5x5 Outputs STD PFD-5x5 Temperature monitor Speliman Enable Status

then repeat Wlth CRS) — Output 1STD Last*: 215 V ~ Oiltemp 0 Last *: 20.6

=lOutpUt2/STDILast #1244V [R5 arn st vV R s S A S e e e O tomp 1 Last #: 22,5

Link to HV Ramp procedure .

Speliman.mean

60 was w00
o 750 800 510 1820 530 1540 1550 910 ° " m F o
I_I n k to | |v R a I I I p | Og Spellman Current Actual Spellman Voltage Speliman Voltage Actual Spellman Voltage Standard Deviation 1 min

Spellman Volt

Spellman Volt: int Last *: 27.9 KV
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https://docs.google.com/spreadsheets/d/1-RjI3-8xcEhfqb7eaSwp-_v5J-MLfYws6ABQop1oFXU/edit?usp=sharing

FSD Run status

The Week of 28t Oct

* Tunning and optimizing the CRS & LRS
* CRS: Thresholds, Reset frequency, Pedestal RMS,

e LRS: Thresholds & data rate, Noise study,
Stability

e Setting up Radioactive source F18 & data taking
* |dentified geometry problem (not addressed)

e Setting up Laser calibration & data taking

* |dentified event builder min hit that discard our
signal (files not reflowed?)

* CRS tunning, defining nominal configuration
* |dentified missing data in CRS (investigating)

e Take cosmics data-with-reominatcenfisgrations
(3days)

11/6/24

Event 2, ID 12 - 2024-10-27 22:05:12 UTC

io_group = 3

io_group = 2

0 000 3000 4000 5000 6000 7000
timestamp relative to external trigger [0.1 us]

000 3000 4000 5000 6000 7000
timestamp relative to external trigger [0.1 us]

io_group = 4

5000 6000
timestamp relative to external trigger [0.1 us]
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Scheme of the FSD module
and F18 radioactive source

Storage

11/6/24
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UV Laser setup

Ranjan and Shivaraj prepared the laser setup

Test with Low intensity & Filters with one SiPM to
check light injection -> Run 20049

* TPCA: fiber 3 ok(middle), fiber 6 ok (top)
TPC B: fiber 4 broken, fiber 1 ok (bottom)

Taking self triggering data CRS and LRS OFF

Run 20050 Fiber 6, TPC A top
* Run 20051 Fiber 3, TPC A middle
*  Run 20052

Fiber 1, TPC B bottom

Liz is looking at the data for signals. We could not
confirm seeing any signals yet

Identified event builder had min hit requirement.
These files have to be reflown

Test of laser tunning for low intensity light for light
calibration

What is the plan to repeat test with different CRS
setting?

11/6/24
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FSD Run status

The Week of 4t Nov

Are we taking good quality data?
e CRS?->Yes
e LRS?->Yes

CRS investigation and tuning ->> Data loss issue is resolved

LRS special tests
*  LED timing study double pulse (Tuesday-Thursday)
Low threshold data taking one TPC at a time
Noise background data taking
Threshold scan -> Planning for low energy run configuration (Monday)

Additional run with Laser and periodic trigger readout of CRS

Vib]Eation monitor -> Sensor connected to the cryostat, data monitor in
grafana

Visual observation of bubbling -> View port @50% pump

Low energy run >> Ar 39

Take cosmics data with nominal configurations (3days) + Lead bricks
HV higher than nominal run

Zero recirculation test

11/6/24

Can we finish this program this week?

We probably continue running next week

Please Extend your availability in
shifter table
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View port inspection with pump at 50%
11/11/24

Placed 450 kg Lead bricks on top of cryostat

Event 5, ID 9450 - 2024-11-06 20:39:14 UTC

>'500

000

500

o
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—[1000

0

X [mm]

Event 94,

ID 25636 - 2024-11-06 20:40:00 UTC

1500

00

=
y [mm]

—[L000

0 ~y
-400 0 400*40%5

X [mm] v

CRS confirmed taking good quality data

ADC 1: Channels [36:41]

ADC 1: Channels [42:47]

UNIVERSITAT BERN
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ADC 1: Channels [48:53] ADC 1: Channels [54:59]
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Sample [0.016 ps] Sample [0.016 ps]
LRS confirmed taking good quality data
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PFD-5x5 HV measurements

HV higher than nominal

PFD-5x%5 Voltage [kV]

*  Went to Max HV possible with Spellman
set to 50 kV

e (Cathode: 44.7 kV
* Efield: 0.96 kV/cn
e LRSS and CRS rates were stable

* Jan observed some strange waveforms

(local discharge? )
ADCB:S’@:\

PFD-5x5 Voltage [kV]

ADC 3: Channels [12:17]

40000

30000 -

20000

: __.M - . : , o

ADC 3: Channels [24:29]

30000 A

20000

ADC 3: Channels [36:41] ADC 3: Channels [42:47]

PFD-5x%5 HV measurements

-45.3 kv

Output 1

~44.7 kv

PFD-5x5 Outputs STD PFD-5x5 Temperature monitor

= QOutput 1STD Last*:2.97V
= QOutput 2 STD Last *: 2.60V

= QOil temp O Last *: 22.4
MNWN .
2 = Oiltemp 1 Last *: 25.0

WWMWW

Spellman Current... Spellman Voltage

o002 SeTAT W A Spellman Current Spellman Voltage...

40000 = / 160 pA
140 pA
10000 - \ van - 120 pA

100 pA

80 pA

e 30 min data at each 4 kV interval

11/11/24

Spellman Current Last *: 167 pA Spellman Voltage Last *: 49.9 kV

Spellman Voltage setpoint Last *
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FSD Run status

The Week of 11" Nov

* HV higher than nominal run

e HV off, CRS pedestal run + additional tests

* Reduced flow form top instead of zero recirculation test
* Vibration monitor -> pump power scan

e Electronics OFF, cooling power measurement

* LAr transfer to Storage

* Warm up with heaters -> watch temp gradients
* End of shifts
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Cryo test requested by
Joagquim (ND-LAr)

ND-LAr cannot provide 24 kg/min flow from
the top of each of the 35 modules

Recirculation with Reduced flow from top

*  Pump to the bottom line

* Top flow ~ 2-3 kg/min

11/11/24

Pump1 Percent

2000
24,34 Kg/min

1500 Spellman.mean

|| | 24.32 Kg/min

1000 f ‘
¥ 24.3 Kg/min
500 -
24.28 Kg/min
0
1:00 12:00 13:00 14:00 15:00 16:00

= PU1 Percent Last *: 50 = PU1 Monitor RPM Last *: 1924
= PU1 Monitor Percent Last *: 50.1

= Flow after pump Last *: 24.3 Kg/min
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Basic Run plan

*  Vacuum + leak test (Tue-Wed) >> reached 1.5 e-3 mbars

*  Warm tests of subsystems (Thu-Fri) + Weekend
. Light: LED calibration, Bias voltage tunning

. Charge: Hydra network, Pedestal data taking, check environmental noise

*  Fill Filter with Nitrogen (Wed) >> Storage recirculating since then

* Cooldown & filling (Mon-Tue)
. Using heater to uniform the cooldown, if needed fill from top, try to
avoid liquid dripping on the moduleLRS ¢
*  Recirculation & reaching stable cryo (Tue)

*  Cold commissioning (3 days: Tue-Thu)
. Light: LED calibration, Bias voltage
. Charge: Hydra network, Pedestal data, thresholds, Leakage data

* Discuss the HV %round return shortage, and consequences for CRS
and green light for HV ramp

* Ramp up HV (1 day: Fri)

e Taking cosmic data + Tuning (4 days Sat-Tue)
. Threshold tunning of charge/light readout -> HV down (Mon-Tue)
. Assessment of LAr purity with cosmic data (Who will do this? DeMario)

. Online data quality assessments of charge and light data. -> Fix CRS
online monitoring PACMON

. Define nominal conditions for readout systems ——irputfermanalyzers
wiag-koveloghkedat b data?

. Visual inspection for bubbling gl\/lon: vibrating LAr surface with pump
67%. Repeat with pump at 50%

* Radioactive source Data taking with lower threshold (1 day Wed) ->
Tom Murphy

11/6/24

Run plan spreadsheet

Shifters Table

*  Configuration scan of reset frequency (8 hours -> Analysis 5 days)

*  Calibration system test and commissioning (1-2 days)
. Light calibration
. Data collected from laser on targets -> look for signal

e Cosmics Data taking with nominal conditions (3 days)

Special Tests

* onfiguration scans : Threshold scan, LED timing double pulse,
keyhole intensity scan (cable and coverage study)

* Low energy run (8 hours)

*  LEAD blocks to make showers (1 day)

ASIC configuration scanning -> Charge response (2 days)

*  HV test higher than Nominal Cathode potential (1day)
. Up to 44.7 kV on the Cathode

«  Cosmics data @4 kV, 8 kV, 12kV, 16 kV, 20 kV, 24 kV, 28 kV, 32 kV,
36kV, 40 kV, 44 kV

Vibration monitor -> Pump power scan (2hours)

Recirculation with reduced top flow (1 day)
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https://docs.google.com/spreadsheets/d/1FHHw8tQoyEI0rx5oJgcYClMfiNQWz_6QPUsylKA09EE/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1yQ4Wq0oNNFZ8-e9ijqfilkaQCrvT8GyQJUAmInOYn-M/edit?gid=1991471370

Thanks to local and
Remote Shifters

e 22 days of shifts since cooldown + 4
remaining

e 189 shift slots of 8 hours = 1512
hours

* 8 days of fully local shifts then
introduced remote shifts

e 26 shifters (local & remote)

11/11/24
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Data run log

Link to FSD run log
Link to data on NERSC

Link to online event display

Run numbers with green color are
cosmics data for analysers

-> Add more info to this table
e Info about CRS -> Good data/Bad data

* Info about event builder settings in flow

11/6/24

A 8 < o E F G M 1 J K
I Cathode HV  Drift field Start Timestamp threshold  LRStrigger LRS VGA
_Recirculation kv] [kWiem]  run [from first crs datafile] LArPix Data Directory Light R/O Directory - [ADC] scaling gain [dB] 1 |
55% 234 05 20042 2024_10_31_07_41_58_CET fstorage/data/CRS/cosmica/conlig_  fstoraga/data.RSidata_bin_02 10K 10 10 CRS config scan teration 13
50 234 05 20043 2024_10_31_08_14_38_CET islorage/data’CRSIcosmicalconlig_  fstorage/data’l RSidata_bin_02 10K 10 10 CRS config scan evation 14
50 234 05 20044 2024-10-31-11-19-12 CET fstorage/dsta/CRScosmica/conlig_  fstoraga/datalRSidata_bin_02 10K 10 10 CRS config scan terslion 15
50 234 05 20045 2024-10-31-13-26-31 CET istorage/cata/CRScosmica/conlig_  fstorage/dataLRSidata_bin_02 10K 10 10 Disregard this run, wrong CRS dinectory
staried run alter new CRS config scans, comesponds to
50 234 05 20046 2024-10-31-13-29-50 CET fstorage/dsta/CRS cosmica310¢12  fstoraga/datal. RSidata_bin_02 10K 10 10 SCAN2 = iteration equivelant 2
1esling new PACIIEN SANEC 0N I0_Group=4 to see if it heips
50 234 05 20047 2024-10-31-17-44-27 CET slorage/data CRS dobug Istorage/datall RSidata_bin_02 10K 10 10 mitigate chasevations of cropped packets
back 1o 20046 config. back 1o pacman server that was used
50 234 05 20048 2024-10-31-19-54-08 CET B 020z  Jstorage/data’l RSidata_bin_02 10K 10 10 praviously on io_group 4

Checking fibers with low intensity power and fiter
Laser connectad via cpiical fiber 1o Side A feedthrough 3.
With ND fiter in between two connecting fibees
TPC A Fiber 3 is ok, Fiber 6 is ok,

50 234 05 20049 2024-11-01-12-17-30 CET B RSNaser_un_01  LASER wigger Q 10 TPC B! Fibser 4 is broken, Fiber 1 is ok
a 10
Aua side - feadihrough 6 - top fder (~ 65uJ power measured)
234 05 20050 2024-11-01-13-05-25-CET istoragevdata/CRS/calbration fstoragaldatalLRSNaser_run_01  LASER wigger a 10 - Laser at 10Hz
Aua sde - feedthrough 3 - Mddie fber (- 52u) power
234 08 20051 2024-1101-13.27.36.CET istorageldata/CRS/calbration Jstoragaldata’ RSaser_run_01 LASER trigger Q 10 measured)Laser at 100z
50 234 05 20052

2024-11-01-14-57-20-CET B8 RSNaser_run_01 LASER wigger Q 10 Baren side - feadthrough 1 - Botlom (~ 65uJ ) - Laser sl 10Hz

Ausa sice - feadthrough 6 - top foer (~ 1000) power

50 234 05 20053 2024-11-01-15-31-12-CET (stoengeidata/CRS/calbeation Jstorage'dalaLRSNaser_run_01  LASER wigger 0 10 measured) - Lasse at 10Hz
e Cmtnepstemtestatoped
50 234 05 20054 2024_11_01_17_23_33_CET (storageidata/CRS/calbration disragard this . ocation of crs files was not et propery
5 234 08 20086 [ 2024 _11_01_17_27 02 CET ]_Monga/mmmmscmm Jstorage/data’LRS/data_bin_03 10K 10 10 CRS test with siower UART transmission spoed
5 234 0.8 20056 2024_11_01_20_33_48_CET K ] /CRS/ IN  /storage/data’ RS/data_bin_03 10K 10 10 Same as previous run + CRS disabled noisy channels
50 234 0.5 20057 fstorage/data/CRS/cosmics 01N lﬁmnszm bin 03 10K 10 10
s 234 05 20058 2024-1103-15:21-10.CET ] ICRS!/ 9 RSfaser_calb_nns  LASER trigger 0 10 filler: 4.0 OD
50 234 08 20088 2024.11.03-15.24.29.CET /ICRS 9 RSfazer_calb_nns  LASER trigger [ 10 restart, collecting LRS data now too; fiter: 4.0 0D
£ 234 05 20060 2024_11_03_15_33 07 CET ¢l ICRS/ 9 RSfhazer_calb_nns  LASER trigger 0 10 filker- 4.0 OD
50 234 08 20061 2024_11_03_15_42_18_CET ICRS/ 9 - calb_nuns  LASER trigger [ 10 filer: 4.0 OD
£ 234 08 20062 2024_11_03_16_02_09_CET fstorag: ICRS! RStaser_calb_nns  LASER trigger o 10 fiker 4.0 0D + 2.0 0D
50 234 0.5 20063 2024_11_03_16_11_14_CET ‘] /ICRS/ 9 - calb_nuns  LASER trigger [ 10 fiker: 4.0 0D + 2.0 0D
£ 234 05 20064 2024_11_03_16_19_41_CET fstorag: ICRS! g RStaser_calb_nns  LASER trigger o 10 fiker 4.0 0D + 2.0 0D
£ 234 05 20068 2024_11_03_16_36_34 CET 9 ICRS! 9 - calb_runs  LASER trigger 0 10 filker: 2.0 OD
£ 234 05 20066 2024_11_03_16_44_03_CET fstorage/data/CRS/ ) RStaser_calb_nns  LASER trigger o 10 filter: 2.0 OD
50 234 0.5 20067 2024 11 03 16 48 35 CET [etorage/data/CRS/calibration e/datal RS%azer calb runs  LASER trigger 0 10 filer: 2.0 OD
0 234 05 20068 2024-11-03-17-23-42 CET Istorageidata/CRSebug Istorage/data’l RS(data_bin_04 10K 10 10 CRS Tast: Removing trigger cakie from io_group 4
swap Irigger cabies on iog 4 and iog 1 80 that iog 1 is getting
avery igger and iog 4 8 gatiing prescaled iggers (ke jog 2
0 234 05 20069 2024-11-03-17-57-24 CET IstorageidataCRSWebug Istorage/data’l RS/data_bin_04 10K 10 10 and 3)
Back 1 original ext trigger scheme for CRS: iog 1,2,3 get
0 234 05 20070 2024-11-03-18-15-51 CET 20, Istoragaidata’lRSidata_bin_04 10K 10 10 prascaled, and g 4 gets every Irigoe
increase Mreshaid on CRS (+2 global theashold DAQ on all
50 234 05 2024-11-03-21-04-31 CET Istoragaldata’LRS/data_bin_04 10K 10 10 chanme's)
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https://docs.google.com/spreadsheets/d/1Ud07SpMUjvqOGz_cLeN39IEdSDvmPwirIFvAnUDWkU0/edit?usp=sharing
https://portal.nersc.gov/project/dune/data/FSD/nearline/flowed_charge/CRS/cosmics/
https://larnddisplay.lbl.gov/

FSD Run status

Data Quality Assessment tasks

Check synchronization -> done on one event manually
Electron lifetime measurement

Light charge matching -> Combined flow

Fix geometry in CRS -> re-Flow?

Event display light + charge -> check geometry

Check LRS threshold by looking at untriggered CRS
events energy deposit -> Event builder only builds
events with light trigger

CRS investigation on missing packets. And Firmware
issues -> Fixed

Noise assessment? Did CRS or LRS observe noise?

11/6/24

Are we taking good quality data ?
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Computing & Data
transfer

e  How much was data rate of CRS and LRS? —

e What was the limitation for PACMON?

50 mB/s AW
f

e What was the limitation for data transfer?

-50 MB/s
-100 MB/s

-150 MB/s
11/08 11/09 11710 11m

10/29 10/30 10/31 1/01 11/02 11/04 11/06

140 MB/s 80.5MB/s 28.2MB/s  24.3 MB/s

== inbound
-123MB/s -2.60 MB/s -38.0 MB/s -42.0 MB/s

outbound

LABORATORIUM FUR HOCHENERGIEPHYSIK
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Studies and plots needed for FDR

Please think about what studies need to
be preformed and who is going to do this.

Examples:

* PDE study for full size Light collection .

modules ?

* Light readout threshold study? (in
MeV)

* Light readout dynamic range study?
(inp.e)

* LRS DAQ limit of event rate,
threshold, file size

«  LRS SiPM gain uniformity and stability

* LRStiming resolution of ADC
* LRS LED keyhole intensity study
* LRS channel crosstalk study

e LRS calibration with Laser

11/6/24

Electron lifetime study

F18 radioactive source study
Ar39 study

Field uniformity study?

Charge readout threshold study?

Data transmission Efficiency, packet
loss?

Pixel response uniformity study ?
MIP Study dg/dx
CRS configuration scan study

Anticorrelation LY vs E field, dg/dx vs
Efield?

Laser calibration -> Light coverage
from injection points

etc

What data and how much do you
need to perform this study?

B S DEEP UNDERGROUND
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Special requests?

e Subsystem round table for input and requests

e Special operation requests
e Special cooldown rate?
* Special HV ramp rate? -> 16V/s

e Special Interlock condition LAr level? ->
* Warning: @ 10 cm above TPC,
e Action for HV off @ 5 cm above TPC top,

11/6/24

LABORATORIUM FUR HOCHENERGIEPHYSIK

LHEP

UNIVERSITAT BERN

DEEP UNDERGROUND
NEUTRINO EXPERIMENT



List of actions for documentation of FSD setup

e Scheme of PLC
e Scheme of Grounding

* Scheme of power distribution in Grosse
Labor

e Scheme of the NIM rack logic
* Timing,
* Trigger and rescaling,
e LED double pulsing delay logic

e Scheme of LED pulser unit
e Scheme of DAQ and process management
* Scheme of Radioactive source setup

* Scheme of Calibration Laser setup

R L | DEEP UNDERGROUND
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List of actions after FSD operation is finished

* Measure the exact distance of TPC top to the
top flange

e Check why 5 SiPMs were dead -> Check in warm

* Upgrade the Greenfilter -> Heat input -> Ice on
top. Potentially we can reduce cooling power
from 4kW?

e Test and Improve the differential pressure read
-> Test with clean ground, Consider using the
capacitive level meter from single module

* Replace diff pressure sensor on Storage Cryostat
* Add Cryo Camera on Detector cryostat

* Add view port on Storage cryostat

e Fix the ground return

* Regenerate Green Filter and Filling Filter

LABORATORIUM FUR HOCHENERGIEPHYSIK n . DEEP UNDERGROUND
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Thanks

11/6/24
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Backup

11/6/24
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Geometry Definition
During assembly

* The Light readout tile positions and
geometry map is based on this definition
of geometry

* After the return ground short of TPC B,
the charge readout saw correlations to
what they called TPC 1

e After the F18 source pointing to the
corner of TPC A, the charge readout saw
the signal in TPC 2

* Jaafar confirmed that cold cables of
Anode A is wrongly connected to the io
group 3 and 4 and vice versa.

e During cabling the information of cold
cable id and feedthrough cold connector

id is not inserted in our spreadsheet -> A
(quote: we can work this out later!) o(\s\e
o)
¢‘°‘e
11/6/24 po

10G 3

Map planned during assembl

10G 4

DEEP UNDERGROUND
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Module Map Document creatgd by Rob dur_ing assembly

AUATPC/TPC 0

Further from the loading dock area
This TPC has targets for charge calibration glued to the cathode

* The module Map was intended to

record every physical component in the
FSD module

* For each charge tile we can record:

Cold data cable #,

Cold power cable #

feedthrough cold data connector #,
Feedthrough cold power connector #
Pacman #

This was not fully inserted in our
spreadsheet ->

(quote: we can work this out later!)

11/6/24

Left Field Cage / Global +z

Right Field Cage / Global -z

Mapping as if you are inside the module
looking at the anode, your back at the
cathode. This is the field cage on your

left side. Pos 1 is on top, Pos 10 is on the
bottom / Mapping as if there were a
beam from the windows to the lab
entrance: +z is defined as downstream in
the beamline, or towards the lab

Mapping as if you are inside the module looking at the anode, your back
at the cathode. Pos 1 is on top, Pos 10 is on the bottom

Mapping as if you are inside the module
looking at the anode, your back at the
cathode. This is the field cage on your
right side. Pos 1 is on top, Pos 10 is on

the bottom / Mapping as if there were a

beam from the windows to the lab
entrance: -z is defined as upstream in the

beamline, or away from the lab entrance
entrance
Pos. 1 Left Pos. 1 Left Pos. 1 Right Pos. 1 Right
Light Tile Type: ACL Charge Tile # 29 Charge Tile # 15 Light Tile Type: ACL

Light Tile # 4.01
Close to Charge Tile # 29
Cold PCB Board # 020
Cold Cable # 01-02
FT Data Input # 20
FT Data Output # 4
Warm Cable # 4
VGA# 4
ADC #1

ADC Board Sum # 27

ADC Local Channels #
56,57,58,59,60,61

ADC Global Channel #

ADC Sum Channels #

Cold Power Cable # 2-1
Cold Data Cable # 21
Warm Power Cable #

Warm Data Cable #
Pacman #

Readout channel #

Cold Power Cable # 1-1
Cold Data Cable # 31
Warm Power Cable #

Warm Data Cable #
Pacman #

Readout channel #

Add to Lessons learnt

Light Tile # 4.04
Close to Charge Tile # 15
Cold PCB Board # 001
Cold Cable # 01-01
FT Data Input # 1
FT Data Output # 1
Warm Cable # 1
VGA#1
ADC#0

ADC Board Sum # 0

ADC Local Channels #
0,1,2,3,4,5

ADC Global Channel #

ADC Sum Channels # 3




IN CRS DATA: the coordinate frame is mirrored

Geometry Observed in data

* Consequence is mirroring with respect to y axis: x ->
-Xxand z -> -z.

* Hence the geometry file used to flow the files is in-
correct.

* How are we going to address this?
* LRS mapis correct, and we want to keep it
* CRScan correct the geometry multiple ways:
1. Change the PACMAN I[P, assigned to |0 Groups
2. Change geometry file definitions
-> Packet plotting scripts
-> Flow files
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