THE UNIVERSITY OF ARIZONA
James C.Wyant
*| College of Optical Sciences

Jones Research Group A

(\r\\\r\nr\ r\Q (\V\'\-'\r;f\\ T rne

Ak :
: By, N = 5
LS i, £39 5.4 i
x = W FEs =]
irarmeerarem i S o = e,
i b e e TR i
e ~ ! bl el
A = AR e i N
FUEEY SLEe e
E"‘ 11 23 s FEEY
[& -
S

e
-
¢ z

B
OpTucaI ATOI’T\IC Clock basedpn Rb 2- phoTon ’rransmon

e 7:-1"

s =




Atomic clock basics
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‘Fractional frequency stability: Ex: Cs microwave fountain
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-many shifts independent of frequency (ie zeeman, collisional...)




Low SWaP clocks are critical for
Position, Navigation, and Timing




Clock comparisons

Cs beam tube

Rb clock
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2-photon Rb clock transition

Strong transition due to
intermediate 5P;/, state
Narrow Doppler-free
5D;, F'=1,2,3,4 linewidth (~ 330 kHz)
Utilizes simple room
temperature gas cell
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2-photon Rb clock transition
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2-photon Rb clock transition

5D5/2 F=1 ,2,3,4
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Coherent control of quantum excitation pathways

CW excitation

Doppler broaden background

Comb excitation
- “chirp-free” pulses

N © BS,, F=1,2

Doppler free signal

W Rb cell

Comb excitation ww o — M l

= Spectral and phase - —— Signal with no Doppler background
control

Comb excitation WM : 2 W

> Spectral and phase Multi-transition/ multi-species excitation
trol For example:

contro 55,,5Ds/, ¢7Rb

— 55,,> 7S, ¥Rb




Our approach...

Az =1570 nm
....... A1 =1556.2 nm

> > A 785.0 nm (>150 mW)
Er fiber frequency ) Spectral shaping/selection and Physics package
comb frequency doubling (Rb module)
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