UMass Lowell Radiation Laboratory: Facility, Detectors, & upgrades
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C’LYC Detector development measurements at UML

EX: C’LYC detector
characterization

neutrons
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® Fast-neutron spectroscopy response.

® Characterization at UML Accelerator

Facility.

® Future measurements exploring recently -
obtained 1”°x1”x3” rectangular detectors.
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Implanted targets and ion-beam analysis

e Lifetime measurements of excited states using well-
characterized implanted targets.

e Deuteron beams (~2 xA) are energy degraded and implanted
in a target foil.

e Elastic Recoil Detection Analysis (ERDA) using 4He beams to
characterize the depth and number of implanted 2H.

Future projects:

® Develop low-energy ion source for ion-implantation
applications.

® Develop general ion-beam analysis techniques at UML.
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Imagqge credit: H.J.
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* lon-beam analysis and high-throughput irradiations of in-air samples.
 Significant interest in external irradiation capability.
* |nitial test using PIGE for identifying and quantifying 1°F from PFAS [1].

* Future development of a fully instrumented end-station for ion-beam
analysis, including PIGE, PIXE, and sample irradiation.

[1] L. Schultes, G.D Peaslee et al., Environ. Sci. Technol. Lett. 2019, 6, 2, 73—78
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New capabilities for measurements of capture gamma rays

UMass Lowell 1-MW Research Reactor ’
Collimated thermal-neutron beam |
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High-resolution coincidence gamma-ray spectroscopy

 MIXED ARRAY OF DETECTORS (MAD) with HPGe/BGO
assemblies and Compton suppression, 12 Stilbene

* Modern digital DAQ, acquisition of 32 channels asynchronous
 Ability to measure gamma-gamma coincidences from thermal

neutron capture reactions.
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New capabilities for measurements of capture gamma rays
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® QOur infrastructure includes a 5.5-MV
Accelerator and 1-MW Reactor, offering unigue
opportunities.

® The UMass Lowell Radiation Laboratory is an
excellent environment for training students and
supporting the goals of the nuclear physics
community.

® Development of ion-beam analysis capabillities.

® New capabilities for measurement of capture
gamma-rays.

® Our university-based laboratory supports our
basic science program and enables a variety of
iInterdisciplinary research within the university as
well as a resource for industry.
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