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The FREIA laboratory
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The FREIA laboratory

17 November 2022 Gersemi - Pepitone

Facility for Research Instrumentation and Accelerator Development

Uppsala

Stockholm

KévinKévin



5

The FREIA laboratory
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Uppsala

Stockholm

https://arxiv.org/abs/2103.05265
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ESS cryomodules
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Akira 

Miyazaki
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Cryogenic system
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Cryo system: 
• 2000 L dewar (+ 1000 L extra dewar)
• 140 L/h liquefier
• 19.2 m3 high pressure storage at 200 bar
• 255 m3/h compressors (to pump the gas bag)
• 100 m3/h Kaeser
• 100 m3 gas bag

Users:
• Gersemi
• ESS cryomodules tests
• COW
• LHe delivery (approx. 300 L/week)
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GERSEMI
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Who is Gersemi?
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https://en.wikipedia.org/wiki/Gersemi

Gersemi (Old Norse* "treasure") is the daughter of the 
fertility-goddess Freyja in Norse mythology.
She could be the same figure as Hnoss, another 
daughter of Freyja.

*Old Norse is a stage of development of North Germanic dialects before 
their final divergence into separate Nordic language

Freja (1905) by John Bauer (1882–1918)

In Norse paganism, Freyja (*Old
Norse: "(the) Lady") is a goddess
associated with love, beauty,
fertility, sex, war, gold, and seiðr
(magic for seeing and influencing the
future).
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Gersemi – 3 operation modes: vacuum, liquid, pressurized bath
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Test of SC cavities & magnets (<350kJ)
• 3.2 m x ø1.1 m total volume
• 2.8 m x ø1.1 m below lambda plate

The design, incl. the joint, is based on 
experience from the cluster D
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General view
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Power converters 2x2 kA

Energy extraction units

Data acquisition and PLC

Magnetic insert fully equipped
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Satellite equipment
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CS studio – user interface
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Konrad 
Gajewski
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Insert
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Insert(s)
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Liquid insert Magnetic insert 

Operation:
• Lambda plate to separate 2K 

pressurized helium from 4K helium
• Heat exchanger with sub-atmospheric 

2K helium to cool the pressurized 2K 
helium
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Magnetic insert – Above the lambda plate
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Sensors
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Cable thermalized
Heaters, temperature 

sensors 

Heaters, temperature 
sensors on the magnet

Many Vtaps for the 
beginning

Heaters, level prob and temperature 
sensors on the lambda plate
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Current leads
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4 current leads

Connections above 
and below the 
lambda plate
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Foam and level prob
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Level probes with and 
without protection

2m3 of foam to save a 
lot of helium and be 
more efficient/faster

Where is
MCBC
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Conclusions
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Conclusions
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Gersemi is a mix of in-
house developed solutions

and CERN turnkey solutions

• Design
• PLC
• Infrastructure
• Cabling
• Insert
• Control system

• Software
• QDS
• Energy extraction and 

control system
• Power supplies and control 

system
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Thank you for your attention
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Spare slides
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Power converters and energy extraction
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2x COMBO 2kA
80 mΩ power resistance

2x EE IGBT

4 x 600 mΩ
2 x 300 mΩ
5 x 700 mΩ

http://sy-dep-epc-lpc.web.cern.ch/converters/combo/general.stm https://cds.cern.ch/record/2622105
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Power converters and energy extraction
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Both are commercial based components with an extra layer to communicate with the 

CERN system
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Quench detection system
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20 PotAim cards
7 channels interlocks
• HF and LF acquisition systems
• Power converters 1-2
• Energy extraction 1-2
• Cryogenics

1 uQDS for detecting symmetrical quenches
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Polarity reversing switch
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1Q power converters and 4Q energy extraction units. IPC1 (A)

IPC2 (A)4Q
1Q
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Acquisition system
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DAQ (16 bits) HF MF LF

Max. number of channels to be recorded 48 48 72

Max. differential input voltage 1 kVdc 1 kVdc 1 kVdc

Acquisition frequency 5 - 200 kHz 1 - 5 kHz 1 kHz

Bandwidth of the system 600 Hz

Thresholds / delays per signal 0 – 1 V / 0 – 1 s 

CERN developed software


