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WBS 1.5.2 Deliverables
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Charge Question ST1, M1

Device Goal Number + spares

Cameras 
(SKKU/Utah)

3 All mDOMs/Deggs/pDOMs

Flashers 
(Mainz/Chiba)

1, 6 All mDOMs/Deggs/pDOMs

POCAM (TUM) 2, 3, 6 21 + 4

PencilBeam (UW) 4, 6 11 + 2

Acoustic Modules 
(Aachen)

1, 5, 6 10 + 2

Sweden Camera 2.0 
(Stockholm U.)

3 5 + 2

Mini-mainboard 
(RWTH Aachen)

7 116 + 14

1. Upgrade timing and geometry measurements

2. DOM optical efficiency determination in situ 
to better than 3%

3. 2x reduction in uncertainty due to refrozen 
hole ice

4. Determine the source and depth dependence 
of anisotropy in optical scattering in bulk ice

5. Measure acoustic properties of bulk ice for 
Gen2

6. Measure properties of ice below IceCube
instrumented volume

7. Calibration devices which are fully integrated 
into DAQ and experiment control

Nearly all hardware and design effort is contributed/in-kind
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Completed milestones
Milestone Completed

Preliminary design review and downselect for onboard calibration devices April 2019

Final design review for onboard calibration devices September 2019

POCAM preliminary design review October 2019

Acoustic Module preliminary design review July 2020

PencilBeam Preliminary design review December 2020

Sweden Camera 2.0 preliminary design review June 2021
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Upcoming Milestones
• July 2022 – Mini-mainboard Rev3 first articles delivered
• September 2022 – POCAM Final Design Review
• October 2022 – Sweden Camera 2.0 Final Design Review
• November 2022 – Acoustic Module Final Design Review
• March 2023 – PencilBeam Final Design Review
• Fall 2024: Delivery of string 87-88 modules
• Fall 2025: Delivery of string 89-93 modules 
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Current Technical Status and Work to Go
• Flasher and camera production for D-eggs complete, underway for mDOMs, 

testing is underway with good results so far
• Standalone calibration modules (POCAM, PencilBeam, Acoustic Module, 

Sweden Camera) have all passed preliminary design review
• All standalone calibration devices are controlled through a Mini-mainboard 

with a common design, which will also be used by special devices in WBS 1.3
• Mini-mainboard Rev2 first articles are in the hands of all standalone module 

design teams, Rev3 design is underway, with Rev3 first articles expected by July 
2022

• We still need to procure the winch for the dustlogger (to be borrowed from 
IceDrill Project)
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D-egg flashers
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Ryo Nagai, Chiba University

Flashers have been successfully tested on the D-egg
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mDOM flashers: production testing (FLAT)
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Martin Rongen, Mainz University



mDOM flashers: integrated mDOM DVT testing
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Sarah Mechbal, DESY Zeuthen

Flashers have been successfully tested on the mDOM
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mDOM camera status (mDOM FDR, April 2022)
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Cameras are tested during production at SKKU and then given basic 
tests during Final Acceptance Testing of the integrated mDOM

Christoph Toennis, SKKU/Utah



mDOM camera
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Kalle Sulanke, DESY-Zeuthen

Camera firmware and software 
has been updated to correct 
issues with mDOM camera 
readout. 
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Current Technical Status and Work to Go

11

Charge Question ST1

Mini-mainboard Rev2 (Christoph Guenther, RWTH Aachen)

Mini-mainboard Rev2 first articles are being tested and a change list for the 
Rev3 is being developed, components are being purchased ahead of order
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Shared development of Mini-Mainboard
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Perry Sandstrom, 
UW Madison

The hardware 
group uses 
Altium 365 to 
share 
development of 
the MMB



Parts substitutions for mini-mainboard
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Parts substitutions are discussed weekly on the Upgrade hardware call and in between on the 
#upgrade-hw-dev slack channel



Mini-mainboard testing

4/27/22 NSF Rebaseline Review Breakout Session 14

Mini-mainboard test definitions and procedures are stored in Sharepoint



Acoustic Module (RWTH Aachen)
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Prototype pressure testing September 2021
Christoph Gunether, RWTH Aachen

Acoustic module inherits from design study for autonomous ice 
probe for the Enceladus Explorer



POCAM (TU Munich)
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The POCAM has already been tested in the field in 
Baikal and in P-ONE



POCAM testing (temperature, vibration, shock)
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PencilBeam (UW Madison)
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Jack Nuckles, Chris Wendt



Sweden Camera 2.0 (Stockholm University)
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The camera 
design is based 
on the highly 
successful camera 
which was 
deployed in 
IceCube Gen1

Matthias Hudl, Stockholm U.



Sweden Camera
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Internal electronics and firmware review May 12



In-kind costs: PencilBeam (UW Madison)
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In-kind costs: POCAM (TU Munich)
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In-kind: Acoustic Module (RWTH Aachen)
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In-kind: Sweden Camera 2.0 (Stockholm University)
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