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Low Energy Neutron SourceLow Energy Neutron Source
LENS is an LENS is an accelerator driven pulsed neutron source.accelerator driven pulsed neutron source.

Neutrons are generatedNeutrons are generated in lowin low--energy (p, nx) reactions energy (p, nx) reactions 

(E(Epp<13MeV) in Beryllium. Protons are provided by a linear <13MeV) in Beryllium. Protons are provided by a linear 

accelerator.accelerator.

LENS provides LENS provides cold neutronscold neutrons for material research, neutron for material research, neutron 

physics and technology and physics and technology and neutrons in MeV energy range neutrons in MeV energy range 

for neutron radiation effects research.for neutron radiation effects research.

LENS has a LENS has a variable pulse widthvariable pulse width (from ~10 (from ~10 μμs to ~1.4 ms).s to ~1.4 ms).

Beamlines devoted to materials research and neutron Beamlines devoted to materials research and neutron 

instrumentation development are under construction.instrumentation development are under construction.
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Low Energy Neutron SourceLow Energy Neutron Source
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LENS Facility LENS Facility 
Current StatusCurrent Status

Beam Energy 7 MeVBeam Energy 7 MeV

Beam Current 25 mA Beam Current 25 mA 

Pulse Width Pulse Width 10 10 –– 300 300 μμSecSec

Pulse Rep Rate Up 20 HzPulse Rep Rate Up 20 Hz

Beam Duty Factor Beam Duty Factor ≤≤0.6%0.6%

Peak power Peak power ≤≤175kW175kW

Average Power Average Power ≤≤1 kW1 kW

Neutron Rate 10Neutron Rate 1012 12 n/sn/s
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LENS Power Upgrade PathLENS Power Upgrade Path
Goal: higher average power of a proton beam, delivered to the taGoal: higher average power of a proton beam, delivered to the targetrget
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Upgrade Beam 
Energy

Beam 
Current

Beam 
Duty

Power, 
Peak/Av

Neutron 
Rate

Klystron 
installation 7 MeV 25 mA 0.6% 175/1 kW 1012 n/s

New DTL section 13 MeV 25 mA ≤1% 325/3 kW 1013 n/s

New power supply 
for klystron tubes 13 MeV 25 mA ~2.5% 325/8 kW 1013 n/s

//////////////////////////////////////////////////////////////////////////////////////

New injector and 
RFQ 13 MeV 50 mA ~2.5% 650/16 kW 1014 n/s



RF System UpgradeRF System Upgrade

Details: WEPMS027 
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Old RF 
System

With 
Klystrons

Peak 
current 10 mA 25 mA

Duty 
Factor 0.4% 0.6%

Min Pulse 
Length 50 µsec 10 µsec

Max Pulse 
Length 150 µsec 300 µsec

Beam Improvements
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1 Amp 100 kV 
power supply

5 Amp 100 kV 
power supply

0.6% beam 
duty factor

2.5% beam 
duty factor
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A new DTL section designed by A new DTL section designed by AccSys Technology Inc.AccSys Technology Inc.

Input energyInput energy 7 MeV7 MeV

Output energyOutput energy 13 MeV13 MeV

Output currentOutput current 50 mA50 mA

Beam Beam 
transmission at transmission at 

50 mA50 mA
100%100%

Duty FactorDuty Factor 6%6%

Peak RF power Peak RF power 
at 50 mAat 50 mA 750 kW750 kW
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Input energyInput energy 7 MeV7 MeV

Output energyOutput energy 13 MeV13 MeV

Output currentOutput current 25 mA25 mA

Beam Beam 
transmission at transmission at 

50 mA50 mA
100%100%

Beam Duty Beam Duty 
FactorFactor 2.5%2.5%

Peak RF power Peak RF power 
at 50 mAat 50 mA 750 kW750 kW

DTL Parameters Beam Parameters



Beamline UpgradesBeamline Upgrades

Both beamlines feature a 
nonlinear beam spreading 
system to make a beam 
uniformly distributed over 
the target surface

NRERP target
7MeV 25mA df≤0.6%

Cold Neutron Target 
7MeV 25mA df≤0.02%
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Octupole Octupole 
Beam Spreading System Beam Spreading System 
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First tests of the uniform beam tuning 

Details: TUPAS046



WhatWhat’’s about neutrons?s about neutrons?

Main features of the LENS neutron beams:Main features of the LENS neutron beams:
Long neutron beam pulse (~ msec).Long neutron beam pulse (~ msec).
Cold and very cold neutrons (TCold and very cold neutrons (Tspecspec<10 K).<10 K).

Research Areas:Research Areas:
–– Study of largeStudy of large--scale (1nm scale (1nm --1010mmm) m) 

structures in materials.structures in materials.
–– Instrumentation development (SANS, Instrumentation development (SANS, 

SESAME).SESAME).
–– Moderator development.Moderator development.
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Future PlansFuture Plans

New RFQ designed by TechSource, Inc. New RFQ designed by TechSource, Inc. 
Close coupled to the PLClose coupled to the PL--7 accelerator.7 accelerator.

100 mA 3 MeV 6% duty factor.100 mA 3 MeV 6% duty factor.
50 mA 3 MeV 6% duty factor.50 mA 3 MeV 6% duty factor.
Under construction in ACCEL Instruments.Under construction in ACCEL Instruments.

New Proton Injector designed by IUCF.New Proton Injector designed by IUCF.
115 mA 75 kV LEDA based ion source.115 mA 75 kV LEDA based ion source.
Beam is matched to the new RFQ by LEBT.Beam is matched to the new RFQ by LEBT.

New 100 mA 13 MeV DTL.New 100 mA 13 MeV DTL.
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ConclusionsConclusions
Installation and commissioning of the Installation and commissioning of the 
klystron based RF system is completed.klystron based RF system is completed.
Upgrade of the high voltage supply for Upgrade of the high voltage supply for 
the klystron tubes is scheduled for the klystron tubes is scheduled for 
October 2007.October 2007.
Installation of the 13 MeV 50 mA DTL is Installation of the 13 MeV 50 mA DTL is 
scheduled for September 2007.scheduled for September 2007.
Come to full operation with 25 mA 13 Come to full operation with 25 mA 13 
MeV 2.5% beam delivered to either MeV 2.5% beam delivered to either 
target in December 2007.target in December 2007.
Target irradiation will be uniform.Target irradiation will be uniform.
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