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printing techniques and materials for nuclear physics
experiments.

Included in this work is a method of 3D-printing with
the fluoroplastic Kel-F® (PCTFE). This technology is
being used to manufacture millimeter-wave lenses for a ST - | Mt;'F
dynamic nuclear polarization (DNP) target system. ‘ ’ =
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This work is part of the UNH Nuclear Physics Group’s 5 . 9 f/ - Sama - )iTEN g , O
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3D-printing with Kel-F poses many challenges: . O

] ) ] The lenses are printed with a layer thickness Early results show significant
Small temperature window in which Kel-F can be : : of 0.1 mm. They can be printed with power loss through the lenses
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Self-lubricating; will not adhere directly to print bed. 00000 Results show that Kel-F is less transparent at 140 GHz
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Why Kel-F? . .
y conventional materials. 00000 designing lenses that can focus the radiation within the

Kel-F is ideal because: exposure to HF and HCI. O
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It retains its plasticity at 1K, the temperature at

which DNP is performed. e : | MM-wave beam on calorimeter (left). The unobstructed beam has a Gaussian

) ) N L s S, irradiance pattern (right). Kel-F lenses will be designed to evenly distribute the
It is highly™ transparent to the mm-wave radiation e o i beam irradiance with minimal absorption.

used in DNP. S S B e Acknowledgments
It contains no free protons that could introduce . St e e,

noise in the NMR signal used to measure
polarization.

This research was funded through grants from the U.S.
Department of Energy and the University of New

DNP target cups. (A) was printed with over-processed filament; (B) and (C) = Calorimeter  10.0° —

show considerable color improvement but contain regions that are glassy and - 53?9912 HampShlre s Hamel Center for Underg raduate Research. |

brittle; (D) was printed at a faster speed and the material retained its plasticity. | - am especially grateful to Dr. Elena Long for her guidance
| and unwavering encouragement throughout this project.

Why 3D printing?

3D printing offers several benefits over machining:
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DNP target ladder with NMR coils and rectangular 3D-printed Kel-F cups after Calorimeter performance compared with data from manufacturer (left);

*Although not as transparent as expected, as this study reveals. cooling to 1 K. The cup on the far left was removed to allow access to performance of calorimeter positioned before and after waveguide (right). 3. W. Meyer, et al., Nucl. Instr. Meth. A 244, 574 (1986).
electronics.
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