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Current use for NWP and Climate Science
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HiSRAMS: High Spectral Resolution Airborne
Microwave Sounder onboard NRC Convair-580
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HiSRAMS specifications and design

Specification

Oz-band

HZO-band

RF band (GHz)

49.6—58.3 HorV
52.4—57.2 Hand V

175.9-184.6 Hor V
178.8-183.5 Hand V

Spec. resolution

305 kHz and multiples

Rec. temperature

160—270 K

590-760 K

Beamwidth

5.2°

1.83°

Scanning range

(optional) £12° around zenith and nadir

Integration time

sky: (2x5x%) 0.5 s, calib. load: (2x) 1.0 s

Polarized heterodyne receivers
Polyphase FFT filter bank backend
Calibration every 7 sec with two (hot
and ambient) internal SiC-loaded
Stycast absorbers



https://doi.org/10.1109/IRMMW-THz50927.2022.9895768

Engineering vs. scientific development

+ \ HiSRAMS timeline

2016: first ITT

RF & mechanical design Observation requirements  2017: winning proposal
. 2018-2021: development
Prototyping Forward model 2021: first flight
. . 2022: successful
Lab tests “ Retrieval algorithm i
Integration and airworthiness Mission planning 2053'30243 i diene
valliaation
Tests & Troubleshooting Data collection 2025- : ice cloud
Dat hain i | tati C lusi f validation
ata chain implementation onclusion on performance g;_ i chtein ot al. 2023
Liu et al. 2024
Liu et al. 2025
Trade-offs /
Decision makin /
Cost & Resources “ 9 ...interdisciplinary
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https://doi.org/10.1109/IGARSS52108.2023.10281883
https://doi.org/10.5194/amt-17-2219-2024
https://doi.org/10.5194/amt-18-471-2025
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https://doi.org/10.1109/IGARSS52108.2023.10283050
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On-ground radiometric calibration with LN,

Thot=~300 K
- ambient

7
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e
- cold

Radiometer counts at a channel

Physical temperature of the load
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Typical for lab. instruments is to introduce an
offsetto T, , (dashed line)

Three calibration points not forming a line is a
concern

There is an oscillatory pattern in calibrated T, —
If performed independently, offsets vary between

channels:

The apparent ‘period’
is roughly 747 MHz

!

distance of ~20.5 cm
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Hyperspectral issues...
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Fig. 12. Differences between observation and simulation.
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CoSMIR-H (NASA Goddard)
R. Kroodsma et al 2025

Standing wave removal: CoSMIR-H

G®DDARD Challenge: Standing Waves

EARTH SCIENCES,

* The default scanning pattern for CoSMIR-H was to
stop and stare at the two calibration targets

targets
* Hyperspectral measurements allowed us to
diagnose this issue

Earth TB spectrum using cal

target data from direct view
<285

(left) showing standing =

wave compared with offset 2
view (right). Colors indicate asr
different ASIC chips. 270

« Standing wave noticed when staring directly at

* Changingthe scan to slowly spin past the target and
not using the middle target view removed this wave
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Standing wave removal: HISRAMS
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Trade-off: low SWaP-C vs. good cal. loads

Space Flight Targets
Weare

54 GHz system

« sensitivity to hot offset

*  sensitivity to cold offset

Vsky = kBCd (TA, sky ® TRAD) j:
—_— (Thot * TRAD) i .
cold = kBCd( cold RAD) % Z
Lagy™ @ % (Vsk_\' T2 ) V-V gw
For every 1 K of additional offset to the R

what we would like to have

temperatures of hot or cold calibration loads, the
calibrated brightness temperatures change as:
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How to characterize and correct remaining biases?

(TK, UBern)
what we have

v/

000

21‘ 22 23 4 25 26 27 28 20 N % n

d SiC in stycast. The load to the rig]



https://doi.org/10.1109/IRMMW-THz57677.2023.10299101

Cold Weather Calibration
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HiSRAMS radiation closure

observer altitude: 6382 m
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7=0.5s, B=10 MHz, Trad =400 K
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Summary

Hyperspectral radiometer challenges and trade-offs:

Filter bank spurs/RFI (not shown)

Standing waves

SWaP-C vs. good quality calibration loads (vs. noise diodes?)
Noise vs. resolution vs. integration time

HiISRAMS status in 2026:

e Collected 100+ hours of flight data
e [nvestigating environmental biases
e Testing radiation closure in presence of ice clouds
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