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Onsala Space Observatory
Swedish National Infrastructure for Radio Astronomy. Hosted by Chalmers and is operated on behalf of the Swedish Research Council​.
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• Group for Advanced Receiver Development (GARD)
• Space Geodesy Group (SGG)
• Observational support group (OSG)
• Technical Support Group (TSG)
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Onsala Space Observatory - strategy

EVN
GMVA
LOFAR
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Onsala Space Observatory 20 m

S-band

Tri-band project initiated 2024
• Replace existing K, Q and W-band single pixel receivers with a new 

tri-band receiver system in operation @ OSO 20 m antenna.
• (Any) New system must be simple to operate.
• Dependent on funding.
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Funding secured – Hasselblad foundation

Hasselblad foundation contribution
• Full funding
• Includes 1 FTE x 2 years

Onsala Space Observatory’s contribution
• Project management
• GARD - 1,5 FTE x 3 years
• TSG - 2 FTE x 3 years
• Receiver commissioning
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Requirements, specifications & trade-off’s
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Frontend

• Insertable beam switch for single-dish
• All optics cooled
• Selectable W-band high pass dichroic (in/out) for

 wide W-band single-dish.
• Fixed Q-band high pass dichroic
• ALMA B2 based W-band receiver
• LNA based K and Q-band receivers

• Principal optical layout.  The following components are marked: 
✓ EM1-EM4 - ellipsoidal focusing mirrors; 
✓ DF1 and DF2 - dichroic filters
✓ L1–L3 - focusing lenses.
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Frontend

ISSTT-2024: https://www.nrao.edu/meetings/isstt/papers/2024/2024048.pdf
IEEE-TTST-2024: https://ieeexplore.ieee.org/document/10337754

• The hatched area in the graph indicates the frequency 
range with transmission exceeding 90 %. 

• Black solid and blue dotted lines show simulated values of 
the transmission and cross-polarisation. 

• Red circles and green triangles depict the measurement 
data of the transmission and cross-polarisation. 

https://www.nrao.edu/meetings/isstt/papers/2024/2024048.pdf
https://ieeexplore.ieee.org/document/10337754
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• Wideband down-conversion to 
16 GHz IF frequency for Q&W.

• IQ-mixers combined with IF hybrids to 
achieve sideband suppression.

• A single synthesizer provides 
fundamental LO for K and uses 
multipliers for Q and W.

• Down-converters for Q and K build with 
commercial building blocks.

• Down-conversion for W may be built by 
an external company.

Down-conversion
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IF-transport

• IF signal transported to backend in control room

• W-band and Q-band will use four 0-16 GHz radio over fibre links

• K-band uses two ”low” cost 0-6 GHz radio over fibre link
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IF distribution and Backend

• DBBC3 used as backend

• 8-to-4 IF Switch to support various frontends

• IF selector switch allowing selection of baseband 
or down converted input to backend.

• Will support a large variety of configurations. 
E.g. W-band 16 GHz or 4 GHz for K and Q-band 
and 8 GHz  for W-band.
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Software

• Low-level software for commanding and reading out data 
(ASCII-based TCP/IP)  E.g. frequency set-up, mixer set-up, 
mirror positions, KOS control, PLM control, IF-switches, 
cryo control and environmental sensors

• Distribution of data &  logging and monitoring displays

• Watchdog and alarm system

• Integration into BIFROST observing system

• Modifications to local FS (Field System) code controlling 
VLBI observations
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Thank you for your attention! Any questions?



Onsala Space Observatory 

Thank you for your attention! Any questions?


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

