QSNET: Towards a Californium Highly Charged lon Clock

: : : : : : - UNIVERSITYOF
Mingyao Xu, Aaron Smith, Leonid Prokhorov, Kostas Georgiou, Vera Guarrera, Giovanni Barontini #A. BIRMINGHAM
 QSNET is searching for variations of fundamental constant.
« A unique network of clocks chosen for their different i
e e L. . Yb" (467 nm) -5.95 0
sensitivities to variations of fine structure constant, a, and the UoB
electron-to-proton mass ratio p. Cf-a Sr (698 nm) 0.06 0
- The clocks will be linked with dark fibres, essential to do Cs (32.6 mm) 283 | 1
clock-clock comparisons. NPL :::tp CaF (17 um) 0 0.5
- With a range of clocks at different technology readiness iy Jos N," (2.31 um) 0 0.5
. . . : = 0
:je\ll.els,. we arg alch|evm?-t\.lvorldt-lead|ng redsults (ajnclj W|l” C-aBu ey Cf15+(618 nm) 47
eliver increasingly competitive outcomes as advanced clocks urdpean =
) gly P Fibreietwurk Cfl? (485 nm) -43.5
go online.
* At Birmingham, we are aiming to build a Californium highly In the table, we report the wavelength of the clock transitions
charged ion (HCI) clock and to search for the variation of a. and the sensitivity coefficients K and K, [1].
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Cf15*+ and Cf17+ features: EBIT Laser
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« Strong transitions for cooling and detection.
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Next Steps
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* Once produced and pre-cooled, the

lons are implanted into a Coulomb
crystal of singly-charged Ca* ions.
« Sympathetic cooling with the crystal.

Cryogenic Paul trap:
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In collaboration with Example: an HCI cooled in a crystal.

. = * Quantum Logic Spectroscopy using
Cryogenic . EEPIB _
Pgu|gtrap High NA lens Ca* crystal in Birmingham the co-trapped ions [2].
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