
KIT – The Research University in the Helmholtz Association

~ ൗ𝟏 𝟐 ⋅
ሶ𝑸𝐭𝐨𝐭𝐚𝐥

~ ൗ𝟏 𝟐 ⋅
ሶ𝑸𝐭𝐨𝐭𝐚𝐥

Development status of the inner thermal shielding

for the ET-LF cryogenic payloads
L. Busch and S. Grohmann

lennard.busch@kit.edu

steffen.grohmann@kit.edu

Concept

ET-LF cryostat draft

Thermal design status

Institute of Technical Thermodynamics and Refrigeration (ITTK)

Organizational Unit Refrigeration and Cryogenics

Prospects

∽70 mm

Parameter
Value / 

expression

Diameter ∽3.0 m

Height ∽3.8 m

Total weight ∽300 kg

Material Al (1xxx series)

# panels 12

Panel

thickness
0.5 mm

Marionette 

Interface

volume

Thermal

Impact of shield shape on radiated heat 

from beam pipes

Cool-down behavior

Required positioning of pressure relief 

devices

He-II condensation into frame profiles

∽2 K

∽5 K

50…80 K

Low-noise cooling via thermal 

conduction through static He-II

Heat extraction via He-II-filled frame Estimation of ሶ𝑸𝐭𝐨𝐭𝐚𝐥

First technical drawing

Thin panels in

between frame profiles

Hollow frame profiles

To attenuated

He supply capillaries

Preliminary steady-state thermal model

➢ ∆𝑇shield,global < 200 mK

➢ Required cooling 

power distribution:

~ Τ2 3
ሶ𝑸𝐭𝐨𝐭𝐚𝐥 in ver-

tical frame profiles

~ Τ1 3
ሶ𝑸𝐭𝐨𝐭𝐚𝐥 in mani-

fold frame profiles

He-II channels:

∆𝑇global< 50 mK

TDS-code: ET-0272A-22

Convective He-cooling
TDS-code: ET-0376A-21

To He-II supply bath

via soft capillary 

connection

Mechanical

Seismic and system-induced vibration 

attenuation (via shield supports)

Resonant frequency and vibration 

amplitude consideration in design

Wide-angle-baffle implementation (?)

Payload 

insulation/

Phase 

noise
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