
ORNL is managed by UT-Battelle 
for the US Department of Energy

Present Status and 
Upgrades of the SNS Ion 
Beam Bunch Shape 
Monitors

Vasilis Tzoganis
Oak Ridge National Laboratory



2 V. Tzoganis – NAPAC 2019

Outline

• Overview
• Motivation and goals
• Challenges with existing BSM
• Implementation
• Summary
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Overview

• BSM developed at INR (A. Feschenko).
• Used world-wide at  many proton machines.
• Examples of BSM at other machines..
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Overview
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Overview
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Motivation and goals
• RF amplifier frequent failures (heat load, CW)
• Aged and obsolete components

• Not easy maintenance
• Simpler is better (when possible)
• Modularity

• Easier to use
• In detail:

– Simplify HV scheme and wire bias
– Pulsed operation of RF amplifier
– Simplify auxiliary constant current power supplies
– Use off the shelf components
– Custom-made hardware only when necessary
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Implementation
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Implementation

• RF Section
– Mainly off the shelf
– Custom timing-triggers
– Pulsed operation

• HV section
– Off the shelf HV PSUs
– Very stable and reliable
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Implementation
• Timing and synchronization

– Various triggers
– Pulsed RF

• Adjustable constant current drivers
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Implementation
Some RF measurements

– Phase shifters non-linear,
require calibration

– Calibration valid for different 
RF amplitudes

– RF amplitude dependence on 
phase
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Measurements

Control screen Sample measurements
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Looking forward

• New design for improved light collection
• New design for RF cavity
• Migrate controls to NI-CRIO
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Summary

• What have we achieved
– Modular configuration - ease of maintenance
– Very good stability - very short setup time
– High reliability 
– Maintain compatibility with the existing system
– Tested and characterized the prototype, fixed bugs
– Ready to deploy to the main accelerator 
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