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Atomic tritium is key to Project 8's unprecedented sensitivity of | ~1m |
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3. Magnetic
Cooling & Slowing .-

T atoms have four spin states;
* magnetic minima can trap two. We catch

- - An ECR source . :
& Gaen  des atoms off the nozzle in a quadrupole guide. Those

\ as in esign that produces . . . .

RF 0 and cools atoms | With large radial momenta escape. The rest collide and thermalize
to a colder internal temperature. Bends or bumps in the guide Magnetic Fields vs. Radius
2 Su rface CQQHng convert axial momentum to radial, so evaporation cools and slows.
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An atom trap
field isosurface

Hot atoms must be cooled to trap —
them. Atoms recombine on

surfaces, but the rate is low near

160 K, so we start cooling on the ‘
wall of an Al accommodator. One
pounce on a nozzle (~ 30 to 10 K)
palances loss and cooling.
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Above: atom trajectories traversing "bumps" in the magnetic guide

Project 8's combination of high flux and low

atom temperature requires significant R&D.
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Left: Walls holding 10" m™ atoms at 1 mK for
1000 s surround a highly uniform central field.
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Beamline length (m) Using more of the evaporation power

A longer magnetic guide does not ‘ ¢ to slow the beam (contours) delays
need to eject atoms as harshly, reedom from cooling the internal temperature; this

allowing for higher efficiency radioactivity. model supports our optimization work
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diagnostics with Left: a simulation of atoms in a magneto-

gravitational trap with SPARTA (a DSMC code),
as extended for Project 8 with 3D potentials
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