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The second is the duration of 9,192,631,770
periods of the radiation corresponding to the
transition between two hyperfine levels of the
ground state of caesium 133 atoms (1967)



A compact cold atom clock
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Proposed instability:
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N: Number of atoms

fo: Resonance frequency

T: Measurement time

Af: Linewidth of transition
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An atomic clock
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An atomic clock

—

Strathclyde

Science

Photodiode ?

795 // R

6,834,682,610.904290(90) Hz f 0 freq uency



An atomic clock
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Not miniaturise-able



Getting past cavities
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Getting past cavities
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Getting past cavities
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Coherent population trapping 82
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What about accuracy?
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Simple physics ... or physicists
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How to get cold
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Innovation in laser cooling
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Laser cooling meets nanotechnology
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Compact measurement device
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Coherent population trapping

Cold atoms
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Coherent population trapping

Cold atoms
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The parameters of the thermal system were studied along with new
parameters in order to find the lowest FWHM
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Compact quantum measurement:

Towards a compact cold atom clock
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N: Number of atoms

fo: Resonance frequency

T: Measurement time

Af ,: Linewidth of transition

Current value:
Aim for coming year:
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Proposal
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Obstacles:
- Ultra-high vacuum required

- Low-noise, medium-power lasers
- Robust against

- vibrations

- electrical noise

- magnetic noise

- external temperature

Solutions
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Obstacles: Solutions

- Ultra-high vacuum required
- Low-noise, medium-power lasers
- Robust against
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vibrations
electrical noise
magnetic noise

external temperature
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