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MOTIVATION

U Probe chiralityflipping couplings through tH&erzinterference term
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CRASH COURSE: CRES

U Cyclotron Radiation Emission Spectroscopy (CRES)

i Developed by the Project 8 collaboration \ ';_/Ialgr;_etic
leld line
U Measures radiationf axiallyconfined betas in a magnetic trap
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U Cyclotron Radiation Emission Spectroscopy (CRES)
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Magnetic
field line

Developed by the Project 8 collaboration \\\

Measures radiatioof axiallyconfined betas in a magnetic trap

Linear tracks form as the beta loses energy to the emissions \\\v
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WALL EFFECTS

Largest and smallest electron orbits at 2 T

u Wall-bound betas leave insufficient tracks

None hit
the wall

U Energy dependent spectrum shift

U Spectrum ratio cancellation Ne and He

May hit the wall % Y
dependingon VY
the energy
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WALL EFFECTS

Largest and smallest electron orbits at 2 T

u Wall-bound betas leave insufficient tracks

None hit

U Energy dependent spectrum shift the wall

U Spectrum ratio cancellation Ne and He

U Radial confinement of ions with ion trap
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ION TRAP ADDITION: PENNING TRAP

U Radiust L& ymm
U Trap Lengthd p 1t mm

—
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ION TRAP ADDITION: PENNING TRAP

Design Specifications

U Radiust L& ymm

U Trap Lengthx p m@&@ mm ]

RF Considerations 0 2 o0 (mm)
U 4 electrode gaps &¥® 1@ mm D
_ _ 20% spacer

U Shieldednsulatorfrom RF cavity _

«63“2 15% * electrode

E 10%

T - 20x

0 - ¢ electrode
o0.00 0.25 0.50 0.75
g PAY

Gap Width (mm)
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RF CONSIDERATIONS

i Changes to waveguide

i r=2 mm hole added to the waveguide

Beam direction
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RF CONSIDERATIONS

i Changes to waveguide
i r=2 mm hole added to the waveguide
U RF Considerations

U Loss difference is small between th
current waveguide and the propose
additions
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ION TRAP ADDITION: RFQ

Operating Parameters

U Characteristic radius: = 12 mm
U Operating frequencies(=1-2 MHz -
U Peakto-peak voltagew 400V ‘““ ”'"" ’ |
Resulting Bunch Characteristics l \ ‘l ‘
U Time spreadnt ~0.57> a

U Energy spreadhE~ 3.5 eV

u Emittance:- ~0.9" mmmrad @ 60 keV
U Transmission Rate (Within RFQ33%

U Estimated maximum capacity t particles/bunch
T. Brunnergt al, Nuc. Inst. and Method676, 3243 (2012)
M. Mehimanet al, Hyperfine Intera285, 77086 (2015)
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A LOOK INSIDE THE TRAP

U Inthe trap, we have ~65% of ions from the
RFQ being captured and radially contained to
avoid wall effects
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—— Danger Zone

500 -

i <1% of ions have a maximum radius within the__ |
oDanger Zoned that wou
effects

t o (wal |

200

100

0.6625% 0.0125%

Maximum Radial Position

DNP-2022 DAVID MCCLAIN October 29, 2022




