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National Institute of Standard and Technology NIST Physics Laboratory
National Institute of Standard and Technology
Chip Scale Vapor Cell Atomic Clocks at NIST
Overall Design and basic physics research
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http://www.boulder.nist.gov/timefreg/ofm/smallclock/
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1 1 Overall micro fabricated cell design
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1 1 A cell fabricated at NIST containing Cs metal and a buffer gas.

1 1 A cell fabricated at NIST containing Cs metal and a buffer gas.
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1 1 Photograph of cell assembled with bonded ITO heaters
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1 National Institute of Standard and Technology NIST
National Institute of Standard and Technology
Physics package fabrication methods and assembly
1.Si based atomic vapor cells, 2. Cell heaters
2004 NIST
20056 2 2
http://www.boulder.nist.gov/timefreg/ofm/smallclock/
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1 1. Physical design of an atomic frequency reference based on CPT excitation of
atomic hyperfine transitions.
2 Optics subassembly
VCSEL Vertical Cavity Surface emitting Laser
VCSEL
CPT
VCSEL
ND
Neutral Density
Lens Collimation Collimation

— 113 —



250
Quarter wave plate

0.1mw cm
Si PIN

2 Optics subassembly
ND
Quartz

Lens Si
ND
VCSEL Glass

1 1 CSAC optics assembly.

National Institute of Standard and Technology NIST Physics Laboratory
National Institute of Standard and Technology
Chip Scale Vapor Cell Atomic Clocks at NIST
1. Overall Design and basic physics research
2. Optics Subassembly
2004 NIST
2005 2 2
http://www.boulder.nist.gov/timefreg/ofm/smallclock/Optics.htm
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1 1 In a passive frequency standard, a local oscillator probes the atomic

transision and is locked to the atomic resonance frequency with a control circuit.
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Schematic of control electronics electronics used to implement the
four servos descrived above.

National Institute of Standard and Technology NIST Physics Laboratory
National Institute of Standard and Technology
Chip Scale Vapor Cell Atomic Clocks at NIST
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2006 2 2
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1 1 The NIST micro fabricated atomic clock
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National Institute of Standard and Technology NIST Physics Laboratory
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1. Chip Scale Vapor Cell Atomic Clocks at NIST
2_Physics package fabrication methods and assembly
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