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indigenously fabricated and delivered to 

FNAL, where it was successfully used for       

17 MeV beam acceleration. The cavity 

demonstrated the best performance among all 

cavities. A nearly identical SSR cavity design 

is envisaged for MEHIPA-I.

High-Power RF Amplifiers: Solid-State 

Power Amplifiers (SSAs) of 7 kW capacity, 

developed by BARC, were supplied to FNAL as 

part of India’s in-kind Contribution, and their 

performance was demonstrated during         

17 MeV acceleration. The design has been 

extrapolated to the 50 kW capacity required 

for MEHIPA-I. Normal-conducting structures, 

however, demand much higher power. At 

LEHIPA, this requirement is met using three    

1 MW klystrons. Given the challenges 

associated with klystron availability, SSAs are being developed as 

an alternative. The scheme and design of a 350 kW SSPA have 

already been worked out.

Conduction-Cooled Superconducting Magnets: Alongside SC 

cavities, multiple superconducting solenoids will be housed within 

the cryomodule for beam focusing. The design of SC magnets for 

MEHIPA-I has been adopted from components originally designed 

and developed under IIFC.

LLRF and RFPI: The in-house-developed EPICS-based Low-Level 

RF (LLRF) control and RF Protection and Interlock (RFPI) system 

was successfully demonstrated at the Spoke Test Cryostat (STC) at 

Fermilab. Building on this experience, an upgraded LLRF and RFPI 

system is being developed for MEHIPA using BARC PARAS (BARC 

Particle Accelerator Real-time Automation System), an indigenous 

software platform. The upgraded system will provide enhanced 

performance and functionality for real-time RF control, monitoring, 

and protection.

SC-Single Spoke Resonator and 7 kW Solid State Power Amplifier systems: Other in-kind contributions of India to FNAL.
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Multi-cusp ECR Ion Source. Helium screw compressor installed in BARC.



s u b s y s t e m s  i n c l u d e  h e l i u m  s c r e w 

compressors, turbo expanders, and plate-fin 

heat exchangers. An indigenously developed 

helium screw compressor has recently been 

received and installed at BARC for testing.

Development of  Indigenous Cryogenic Systems for 

Superconducting Structures: Most of the cryogenic system for 

MEHIPA is envisaged to be developed indigenously, including the 

helium compression system, 2 K refrigerator cold boxes, and 

cryogenic distribution system. Critical components of these 
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A 2 kW Cryoplant: Among important in-kind contributions of India to FNAL. 


