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CULTASK Experiment
• Microwave cavity is connected to two paths; to network 

analyzer and spectrum analyzer 
- Network analyzer is used for measuring 

the cavity performance 
- Spectrum analyzer takes the 

real data 
- Two paths are switched with 

mechanical RF switch 
- Tuning rod is rotated by Piezo 

actuator 

• Dilution refrigerator cools down 
the cavity to ~O(10) mK 

• 8T magnet is installed
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CULDAQ: Design
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AbstractGPIBPython AbstractUSBAbstractRS232Python

Extendable to other protocols

AbstractGPIB AbstractRS232

EquipmentNetworkAnalyzerXXXX

EquipmentSpectrumAnalyzerXXXX

EquipmentMagnetControllerXXXX

EquipmentTemperatureControllerXXXX

EquipmentPiezoControllerXXXX EquipmentSwitchMatrixXXXX

EquipmentSignalGeneratorXXXX
Equipment modules (Python)

Interface modules 
(Python / C++) Database 

(MariaDB)
Storage 
(HDD)

Database

Logger

OutputServer

RunManager WatchDog

Utility modules  
(Python)

LTO-6 Tape

runCULTASK

equipmentTest

dummyTest

Run scripts (Python)

Dashboard Logbook

CavityDB DataStore

Web components (PHP/JS)

End-users

Parameter 
inputs (JSON)

boost::python 
Backup

ROOT 
data


