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Why measure neutron reactions on
unstable isotopes?
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Neutron reactions in inverse kinematics

Inverting the roles of beam and target: n(A,X)B
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€]
fORD

heavy ion source by D-Pace, Inc.

LABORATORY DIRECTED
RESEARCH & DEVELOPMENT

WHERE INNOVATION BEGINS

The NTD low-energy, high-intensity
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e i-process (10'%-10" n/cm?, t,, ~ hrs-sec)
e r-process (10%°-10%2 n/cm?, t,,, ~ subsec)

Electron cooler Schottky pickup

Ring is fed by an Isotope
Separation On-Line (ISOL)
radioactive ion source,

t also driven by LANSCE.

Protons

Mass resolution: M/AM = 100 where AM =1 [m/q unit] at 50% mass peak max.
Absolute beam energy calibration uncertainty and resolution: <10 eV

Why an ECR source?: Low maintenance, robust design with flexible tunability
Must operate in a gamma and neutron radiation environment, at 7000 ft above
sea level.

Particle detection occurs outside
of the thermal neutron field via
separation in space or time.

2. Data for the weapons physics and radiochemical
diagnostics communities on daughter nuclei from fission
neutron reactions.

NTD experimental

1 uA, 800-MeV
p* from LANSCE
0.125” Al ion

pipe wall

signhal estimates [2]
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The Neutron Target Demonstrator (NTD)
at LANSCE

A single-pass experiment at Target 2:

1. Construct a simple spallation target
and moderator, and characterize ion
pipe neutron field density with Au
samples during operation with
LANSCE proton beam.

Neutron time in ion pipe = 99.3 [us/p*]
Neutron density in ion pipe = 3.16 x 107 [n/cm?]

Current measurements on radionuclides
at LANSCE
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The Los Alamos Neutron
Science Center (LANSCE)
linac provides 800-MeV
| : pulsed proton beams to
P O - e d lati 2. Transport mA-level beams of stable
1 . produce spailation heavy ions through the neutron
> W Ny« neutrons. target assembly to induce neutron
captures in inverse kinematics using
strong, well-known resonances at

low energies and collect ions for
offline analysis.
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MCNP reaction rate: 2.6 x 10° rxns/hr
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Signal estimates via GEANT4 decay gamma detector
simulations convolved with background measurements

Experiments with stationary targets: A(n,X)B <o}
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