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foreword

Proton Accelerator Programme
enroute Major €xpansion

LEHIPA to MEHIPA transition and beyond a key enabler for Aatmanirbharta in Proton Linac

High-intensity proton accelerators has a potential to be central to India's long-term
vision with respect to nuclear energy, materials science and advanced healthcare
applications.

The demonstration of the Normal conducting Low Energy High Intensity Proton Accelerator
(LEHIPA) to its design energy of 20 MeV with milli ampere-class proton beams marks a defining
milestone on this journey. The development, commissioning and operation of LEHIPA have
evolved not only necessary insight about high-current front-end technologies of proton
accelerator, including Ion sources, low-energy beam transport, Radio Frequency (RF)
Quadupole and drift-tube linac structures, efficient RF power transmission, effective control and
protection as along with the demanding requirements of beam quality and continuous
operation, but also equally important ecosystem, where Indian laboratories worked closely with
domestic industry and MSMESs to realise complex accelerator subsystems indigenously.

This experience base now forms a solid platform for scaling from tens of MeV to hundreds of
MeV while maintaining stringent availability and performance targets needed for applications
such as ADS and spallation sources. In addition, participation in the Indian Institutions and
Fermilab Collaboration (IIFC) for establishing high energy proton accelerator at Fermi National
Accelerator Laboratory (FNAL) as a part of Proton Improvement Plan-II programme of United
States Department of Energy has enabled to gain experience in developing the state-of-the-art
superconducting (SC) RF technologies viz. cryo-plant, cryo-modules, solid state RF power
amplifiers, RF couplers associated infrastructure for fabrication, processing and testing of SC
cavities, RF power transmission components and systems etc.

The experience base, generated from LEHIPA development and participation in IIFC, now
forms a solid platform for scaling from tens of MeV to hundreds of MeV in a phased manner - with
the first step in the form of establishing first phase of Medium Energy High Intensity Proton
Accelerator (MEHIPA) envisaged as a 40 MeV, 10 mA proton linear accelerator. The realization of
Phase-1 of MEHIPA would represents the next significant milestone towards development of
High Energy High Intensity Proton accelerator for Accelerator Driven Systems (ADS) for reactors,
transmutation of nuclear materials and waste incineration. When completed, MEHIPA has
potential of becoming a key national asset, enabling research in spallation neutron science,
ADS-based nuclear waste incineration, nuclear material transmutation and high-precision
proton beam applications.

This newsletter, dedicated to development of systems for high-intensity proton accelerators,
aims to capture that continuum from LEHIPA to MEHIPA Phase-1 and to share the progress,
challenges and opportunities that lie ahead for the Indian accelerator community.
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