Abstract

Advanced Energy Systems is currently under contract to BNL
to design and fabricate a five cell superconducting 703.75 MHz
cavity and cryomodule for the RHIC e-Cooler SRF Energy
Recovery Linac (ERL) program. The superconducting cavity
fabrication is complete while fabrication of cryomodule
components has begun. The cryomodule component design
facilitates a build-in-place integration approach of the cavity
string with the other major components of the cryomodule,
helping to minimize assembly tooling requirements. This paper
will review the design, analysis and fabrication of the e-Cooler
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cavity and cryomodule.

5-CELL 703.75 MHz COPPER COLD
MODELS IN TUNING FIXTURE

Cavity Design & Analysis

The 5 cell cavity shape developed by BNL includes transitions to large diameter beam
pipes allowing HOMSs to propagate out of the cavity to external ferrite loads. AES
fabricated two cold models and delivered them to BNL for RF design verification.
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MECHANICAL AND ELECTROMAGNETIC ANALYSIS

Cavity Design & Analysis
Finite element models were used to evaluate the thermal, structural, and RF behavior
of the cavities under thermal load, pressure load, and loads from the cavity tuner.
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CRYOMODULE ASSEMBLY

Assembly tooling
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Cryomodule Assembly

Cryomodule Buildup

The cryomodule design allows a build-in-place integration of the magnetic shielding, thermal shielding
support structure and vacuum vessel to the cavity string assembly. This approach was adopted in an effort
to minimize tooling requirements for the one of a kind cryomodule.
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Beam Pipe Design & Analysis

Finite element models were used to
evaluate the thermal behavior of the
beam pipes due to fundamental and
HOM RF Loads
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