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HD Status
• Data taking is complete as of yesterday!

• Liquid transfer from NP04 to NP02 scheduled to being tomorrow (Dec. 6th)

Shift focus to analysis of data collected in NP04
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Slow Controls Interface

December 5, 2024

• OPC UA SC client

- Deployed, tested, and 

utilized

- Able to configure and 

control serial devices 

• Laser, attenuator, power 
meter, external shutter, 

and the motors for 

periscope actuation

- Access to higher level 

functions and the laser 

system state machine 

(e.g. warmup, pause, 

standby, shutdown)
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Nuno’s IoLS-Manager running on np04-iols-srv-01 connected to Calibration 
Interface Board 1.

Connect and configure cib1 or cib2

Command Terminal

Motor
positions

Device status

Shutter and laser fire status

Trigger controls



Slow Controls Interface continued
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- Can execute laser functions of increasing 

complexity:

• fire_at_position – move to a fixed position 

and fire <n> shots

• fire_segment – fire the laser between two 

positions

• grid_scan – 2D scan with a major and minor 

axis (motors)

• execute_scan – accepts a json fragment 

containing a sequence of scan sub-segments

• Servers running on the CIBs listen for 

connections and instructions from either the 

manager or the newly-integrated geometry-

based software (see Francisco’s slides)
Help menu for the IoLS Manager

https://indico.fnal.gov/event/67229/contributions/304436/attachments/183621/252441/helper.pdf


Upstream going laser track
• geoNavigator used to simulate/define various scans

• Planned scans with P1 and P2 to yield crossing tracks

Track
Start

Track
End

95 cm
Distortion at exit 

point

P1 scan of the rotary stage for 
a fixed position of the 

steerable mirror



Crossing Track Region Example
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• Crossing region shown in green for both periscopes 

P1 Scan (orange)
P2 Scan (orange)



First P2 Downstream-Going Tracks
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• Part of the scans defined for crossing-

track candidates 

Collection on the v-plane for APA1

APA2, collection



Laser artefact
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• Noticed a response of the cold 

electronics (all APAs) associated with 

the laser light entering the detector (near 

t0)

- Not present when the laser is flashing but 

blocked and not entering through the 

optical feedthrough into the detector

- Observed with both P1 and P2 runs

- Relatively insensitive to intensity of the 

laser being fired

• Full details can be found in slides 

presented at NP04 coordination meeting

Back-facing Z-plane Front-facing Z-plane

Run 
32774,
APA1

Induction planes (v on the left, and u on the right)

https://indico.cern.ch/event/1480856/contributions/6239851/attachments/2970352/5227449/Laser_artefact_and_tests.pdf


Sneak peek
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Run 32793, Trigger Record 628
APA2 collection, full view



VD: Schedule updates
• PIN diode module installed – Sunday 

November 24th

• Laser feedthrough and periscope 

installation – Tuesday November 26th 

• Laser stand installation scheduled for 

month of February

- Shipments from LANL and LIP being 

prepared
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PINdiode cable

December 5, 2024

• ~1 meter of slack from the TCO-

downstream corner

• Hawaii prepared and has shipped the 

extension and elevation platform for the 

PINdiodes (expect to receive soon)

• New beam plug still under tests

- A lot of uncertainty on readiness for 

installation
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VD – PIN diodes
• Successful installation of the PIN diodes 

– November 24th

- Verified that signals could be seen at the 

external flange after installing the 

extension and adapter cables

- Used Class 3B laser to induce signals and 

monitored on the scope



Successful Periscope installation
• Tuesday, November 26th 



Installation checks
• Completed a pre-alignment in the 

cleanroom prior to installation using the 

Class 3B laser mounted onto the new 

camera mount subassembly

• Installed the periscope such that it 

roughly pointed towards the PIN diode 

module

• Checked the class 3B alignment w/ the 

IoLS camera

- VERY GOOD ALREADY!

• Still need to add the AC motor interface 

for the RNN600
PIN diode module



VD

December 5, 2024

• Status of the VD roof:
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P1 Upstream-Going Tracks

December 5, 2024

• P1 aimed towards upstream end of NP04

• ~25 degrees w.r.t. APA
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P1-Parallel APA tracks (Oct. 23)

December 5, 2024

• Parallel tracks easy w/ P1

- Rotated 25 degrees in opposite direction 

from previous run
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Analysis

December 5, 2024

• Ramping up on the analysis

- Raw data studies by W. Campanelli and 

C. Vilela @LIP

• MC Reco analysis being taken up by C. 

Palacios (SULI student @LANL) and 

new member of the team
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https://indico.fnal.gov/event/66583/contributions/301704/attachments/182489/250595/cv_DUNE_IoLS_20241015.pdf


Electrical review

December 5, 2024

• Second grounding review by Terri & 

Linda in late September

- No noticeable change in the noise found 

while searching w/ antenna and spectrum 

analyzer

• (Not even with the fans running at full 

blast!)

- Redid some of the grounding to lower the 

impedances and cleaned up existing 

grounding using wide, Aluminum tape
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Miscellaneous

December 5, 2024

• Finished RPi Auxiliary Controls Box

- Fans mounted inside the laser stand can 

be controlled remotely via Rpi and relay 

board

• Cleanroom re-organized and cleaned in 

preparation for arrival of P3

Power rail for fans and RPIs

Relay
boards Rpi camera extender board

Auxiliary Controls Box
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Laser Periscope 2 (P2) Updates

December 5, 2024

Major progress in commissioning activities for the Ionization 

Laser System:

• EndWall periscope design working stably

• Successfully aimed and hit PIN diodes channels using 

Class IV UV laser

• Calibration Interface Board (CIB) successfully used to 

trigger on laser shots → DAQ readout for P2 events 

• Slow Controls (SC) integration of the Laser Systems 

progressing and nearly complete
Laser system SC parameters

CH12

CH11CH6

CH5

PIN diode CH12 and 
nearest neighbor 
response to UV in 
LAr from a direct hit 
to CH12

CH12

CH11

CH6

CH5
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APA1, z-plane APA2, z-plane

P1 PIN diode tracks (Oct. 24)
Run319, Trigger 6720

• Used the geoNavigator 

to generate the 

coordinates for any 

PINdiodes visible to P1

• Partial track and large 

signal observed in the 

right channel 
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First Confirmed P2 Laser track events

December 5, 2024

• P2 aimed at PIN diode Module 5, CH12

• Module is mounted onto bottom-end of the APA1 frame 

and sits beneath the field cage

- Two field cage gaps must be crossed to hit

• Energy ramped up from 100 µJ → 14 mJ

• Laser track entering the field cage and exiting the field 

cage captured in run 29390

Response from PIN 
diode CH12(green) to 

100 µJ of UV

Response from PIN 
diode CH12 (green) to 

14 mJ of UV

Event display for events triggered by P2 while aimed at
PIN diode Module 5, CH12.
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Back-of-the-envelope calculation
• Track angle

• 200 collection channels (4.875 mm wire 

pitch)

- 897.5 mm

• 17 kticks (16 ns) = 272 µs

- 1.65 mm/µs drift velocity at 500 V/cm

- 448.8 mm

• Atan(448.8/897.5) = 26 degrees
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