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Introduction

• Spallation Neutron Source (SNS) accelerator 
facility consists of following sections: LINAC, 
High Energy Beam Transfer (HEBT), Accumulator 
Ring and Ring to Target Beam Transfer (RTBT)

• High-intensity 2-mA, 1-GeV proton beam
• Commissioning of the accelerator system is a 

transition from the fabrication and installation 
phase to the operational phase

• The H--beam power deposited in the LINAC tunnel 
during commissioning greatly exceed the typical 
operational line losses
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General LINAC Layout

• In LINAC section H- beam is accelerated from 2.5 
MeV up to 1 GeV

Linear accelerator system (LINAC)

DTL CCL SCL
Spare
sectionFront-End 

Building
HEBT

LINAC beam stop
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and 4 beam stop
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Commissioning, schedule, parameters
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Methods and tools
Calculations:

Performed with MCNPX
Using realistic 3D geometry models

Uncertainties in calculations
Geometry representation in calculations

Simplification in geometry 
Homogenization of some components

Uncertainties in material composition
Assumptions in source representations
Accuracy in physics model and cross sections 

data
Statistical errors in the code
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Methods and tools
Detectors:

Chipmunk: Fermilab-designed neutron and 
gamma sensitive PPS detector
Commersial detector unit from Far West
Eberline RO-7: gamma sensitive
REM500 survey meter: neutron sensitive
Far West HPI 1030 survey meter for pulsed 
fields: gamma and neutron sensitive
Remball: neutron sensitive
TLDs
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Results
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Results
DTL tank 1 to 3
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Results
DTL tank 1 to 6, CCL Modules 1 to 3

Beam stop
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Results
DTL tank 1 to 6, CCL Modules 1 to 3
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Results
DTL tank 1 to 6, CCL Modules 1 to 4 

and SCL
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Conclusions

Detailed predictions for radiation fields were 
performed and appropriate shielding was installed
Radiation was monitored using real time radiation 
measurement devices and TLDs
The measured radiation fields were analyzed and 

compared with transport simulations.
TLD readings and calculations are in a good 

agreement, generally within a factor of two
A large inconsistency among instrument readings 
was observed, and an effort is underway to 
understand the differences.


