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Measurement setup for ALMA Band 5Measurement setup for ALMA Band 5
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OUTLINEOUTLINE

•• Introduction of the ALMAIntroduction of the ALMA Project and Project and 
Band 5Band 5

•• Cartridge Test AssemblyCartridge Test Assembly
–– Hot/Cold measuring systemHot/Cold measuring system
–– Beam measuring systemBeam measuring system
–– Gain SaturationGain Saturation
–– Control/measuring systemControl/measuring system
–– Automation SoftwareAutomation Software
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ALMA ProjectALMA Project
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ALMA CryostatALMA Cryostat
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Band 5 CartridgeBand 5 Cartridge
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Band 5 Cartridge OpticsBand 5 Cartridge Optics
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183 GHz
Water vapor line

Increase of the system noise tempertureIncrease of the system noise temperture
due to less atmospheric transparency.due to less atmospheric transparency.
Creates problem for characterizationCreates problem for characterization
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Humidity in GothenburgHumidity in Gothenburg

• Gothenburg is situated 
close to open sea.

• Appropriate measures 
have to be considered 
for band 5 frequency 
range.

-> enclosed setup!
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Overview of setupOverview of setup

Sideband Rejection Ratio
Sideband Rejection Ratio

Gain Saturation
Gain Saturation

Stability Tuning
Stability Tuning

Beam Characterization
Beam CharacterizationBeam Characterization

Automation
Automation

Test report
Test report

Noise Measurement
Noise Measurement
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Cartridge Test AssemblyCartridge Test Assembly
Filled dry nitrogen
enclosure

LN2 bath
cold load for Y-factor
measurements

Hot load on 
separate scanner

xyz-scanner RF-source for beam
measurements is
used for sideband
rejection measurements

Automation
Software capabilities
LabView, LabWindows, 
MatLab

Based on Olle Nyström’s presentation

Test cryostat
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Hot/Cold measurementHot/Cold measurement
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Beam Characterization SystemBeam Characterization System
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Scanner BracketScanner Bracket

Corrugated horn under test
(Horn placed on the scanner bracket)

Position Sensitive Detector (PSD)
(Used for alignment only)

Laser bracket for positioning
(Shines onto PSD on probe reference plane)

Accurately measured
distance

Based on Olle Nyström’s presentation
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Probe BracketProbe Bracket

Laser bracket for positioning
(Are mounted in the position of the probe during
alignment procedure)

Position Sensitive Detector (PSD)
(Used for establish reference point)

Accurately measured
distance

Open-ended waveguide
(Chamfered to reduce standing waves)

Rotational and tilt stages for 
mechanical alignment

Based on Olle Nyström’s presentation



Chalmers University of Technology, Group for Advanced Receiver Development

Magnus Strandberg RadioNet-FP7, 23-24 June 2009, Gothenburg, Sweden.

Stepped scan vs OnStepped scan vs On--thethe--flyfly
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Gain Saturation Gain Saturation 
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Control/measuring SystemControl/measuring System
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Automation SoftwareAutomation Software
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Noise MeasurementNoise Measurement
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Beam Characterization ProgramBeam Characterization Program
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SummarySummary

• The GARD group has developed a 
measurement/test setup for ALMA Band 5 
prototype cartridge.

• Design details for hot/cold measuring system, 
beam measuring system and cryogenic 
measurement was presented.

• Appropriate mesasures have been considered 
due to the humidity @ Gothenburg for ALMA 
Band 5 frequency range.


