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The Institute of Nuclear Physics at the Johannes Gutenberg University Mainz, Germany is currently constructing the Mainz Energy-recovering Superconducting Accelerator (MESA). The 
centerpiece of the MESA consists of two superconducting cryomodules of the ELBE/Rossendorf type, which are operated at 1.8 K. Furthermore, accelerator elements for polarimetry, a 10 T 
solenoid, and the external SRF test facility of the Helmholtz Institute Mainz have to be supplied with 4 K helium. One challenge here is to supply the components located throughout the 
accelerator according to their requirements and to establish a 16 mbar system for 1.8 K operation. To ensure the required supply of helium at the different temperature levels, the existing 
helium liquefier has to be upgraded. The cryogenic infrastructure has to be adapted to the accelerator. The concept of the future cryogenic distribution network is presented in this paper and 
the design of the cryogenic facilities including the modifications is described in detail.
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MESA: Cryogenic Components and Planned Piping Path

Cryogenic Demands of the accelerator components. The old distribution valve box has a high 
heat entry and has to be refurbished.

Component LHe (4K) LN2 (77K)

Cryomodule system 187.1 L/h 12.5 L/h

Hydromøller 9 L/h TBD

P2-Solenoid 11 L/h 4.1 L/h

Distribution Valve box 35 L/h*
-

total 207.1 L/h (without *)
242.1 L/h (with *)

16.6 L/h

Liquefaction capacity 250 L/h (after modification)

MESA Lattice with the Experiments “P2”, “MAGIX” and “BDX”.  The P2 
Experiment has to be connected to the cryogenic distribution. All cryogenic parts 

are marked in a red circle. 

Piping path, limited by the building structure, for connecting the cyoplant hall 
above ground with the accelerator hall below ground. 

Dark blue = supply line, green = cryomodule distribution, light blue = 16 mbar 
string, magenta = P2 target cooling circuit.

Process Flow Diagram of the planned MESA cryogenic distribution system. The 
accelerator components to be supplied with liquid helium (LHe) are located in the 

accelerator hall. In addition, the HIM SRF test facility must be supplied. A supercritical line 
(SHe) is foreseen (also for a controlled cooldown). The gaseous phases (GHe) are color-

coded according to their temperatures  and pressures.

To Do
• He Liquefier: Extensive modification are needed: Internal 80 K Adsorber, supercritical line 

(+cooldown mode), nitrogen pre-cooling and new turbines for liquefaction capacity of 250 L/h.

• Distribution valvebox: redesign necessary for lower heat entry and more valves

• Subatmospheric compressor: one hermetic string (4 roots, 1 screw pump) tested, second one 
is needed for the MESA mass flow 

• Cryomodules and valvebox: delivered and tested. Ready for build in

• P2-Solenoid and Hydromøller: Components are ordered 

• Piping layout has to be finalized and ordered

The existing cryogenic components of the Institute of Nuclear Physics can be adapted 
for continuous operation of MESA. To meet the LHe demand of  MESA, a 
comprehensive modification of the helium liquefier is necessary. The piping layout has 
to be finalized and an upgrading of the existing subatmospheric compressor has to be 
performed.

Cryogenic DemandsProcess Flow Diagram

For the transport lines with ~80 m and up to 18 bends each, an average heat input of 0.01 W/m 
was calculated. This can be achieved if the multi channel transfer line is shielded with LN2, 
vacuum as well as with multi layer insulation. 


