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lceCube measures charge vs. time from particle-induced Cherenkov light deposition
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* computing and networking hardware redundancy
* emphasis on DAQ software stability
* automatic failover + winterover paging: uptime > 99.6%
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98.5% of deployed modules currently operational
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Array [iming
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Reciprocal pulsing at | Hz (RAPCal) allows translation of DOM clocks to UTC
DOM-to-DOM timing spread measured by flashers: |.7 ns
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Local Coincidence Data Compression
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Realtime Alert System
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Detection

Detection principle: global
DOM noise rate increase
from many ~10 MeV
neutrino interactions

DOM scaler rates
monitored continuously
(1.6 ms bins)

Significant excess In sum
reported to SNEWS via
alert system



Surface Detector

scintillator panels (14)

Development

scintillator FieldHubs
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2018-19 deployment map
prototype hybrid surface array station
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Upgraded DOMs
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pDOM

Revl pDOM mainboard

* Retrofit ~120 spare lceCube DOMSs with new electronics
e 250 MSPS continuously-sampling 14-bit ADC
¢ 2-2.5W power consumption (firmware-dependent)
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* Improved glass and gel: better UV efficiency
* Redesigned pDOM mainboard with dual ADCs

* Up/down information improves reconstruction
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Hamamatsu 3”

HzC 3.5”

MDOM

comparator

LDCMPe00 Sampling @ 1250

MHz

\ 4

Sampling @ 125
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PV
signal |
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Cyclone 10 FPGA

ADC3424 Quad-Channel, 12-bit, 125 MSPS ADC
Ultra-Low Power Consumption: 98 mW / Ch

* 24 PMTs per module with individual HV, waveform readout
* Slower ADCs (100—125 MSPS) for power savings
* Fast comparator provides ns leading edge time
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Calibration Devices

simulated 10'" photon flashes e P . ibrat
from 3 POCAMs recision calibration a

major goal of upgrade

— Ice properties, in situ
module angular
acceptance

* Both integrated and
standalone devices

— Precision Optical
Calibration Module
(POCAM)

— optical cameras
— acoustic positioning
Sensors




Communications / Timing Changes

148 VDC power
power fanout
WR switch (master)

DOMHub 1

DOMHub 7

Surface clock fanout replaced optical fiber
with White Rabbit toICL

GbE +
— scalable to larger arrays WR timing

2 Mbps/pair+
RAPCal timing

More devices / wire pair
— Increasing from two to four

Elimination of local ,
coincidence wiring Intermediate

— simpler in-ice cable Distribution

— single-photon data Facility (IDF)
compression required
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DOM SPE Feature Extraction

Standard DOM waveform
processing: unfolding using single
photoelectron (SPE) template to
“pulse series”

Modifications for DOM firmware in
progress

— single-iteration handles dark noise
SPEs

— ported to fixed-point math

— complex waveforms handled by other
methods

Most hits compressed from full
waveform to (time, amplitude)



lceCube-Gen2 Facllity

Multi-component MeV to EeV neutrino detection facility
plenary talk by J. Hignight

Surface Array
Main Array

Core (PINGU)
lceCube-86, IceTop

Bedrock

arxiv.org/1412.5106
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* increase light collection without increasing PMT area

* narrow profile for faster / cheaper drilling

* wavelength shifter for UV acceptance
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