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cancelation
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making same

Atomic frequency standard based upon coherent

5 US6265945B1 1999/10/25 ) i KERNCO EFRECERD D - 77
- population trapping

MEMS frequency standard for devices such as atomic -
6  US6900702B2 2002/8/14 quency HONEYWELL BRERH 0 - 61

Ion traps of mono-or multi-planar geometry and -
7 US5248883A 1992/5/12 '_D ) P 9 y IBM EFRECERD D -
planar ion trap devices

Frequency standard using an atomic fountain of -
8 US5338930A 1992/11/24 q y g RESEARCH TECHNOLOGIES EFRECERD D - 52
optically trapped atoms

9 US5327105A 1992/10/26 Gas cell for a miniaturized atomic frequency standard WESTINGHOUSE ELECTRIC EFRECERD D - 50
Frequency standard using an atomic stream of _

9 US5528028A 1994/10/20 ) CHU; STEVEN; WEIMAN; CARL;SWANN; WILLIAM Egxicixd D 50
optically cooled atoms

THE NATIONAL INSTITUTE OF STANDARDS &
Miniature frequency standard based on all-optical TECHNOLOGY; THE UNITED STATES OF AMERICA _
9 US6806784B2 2002/6/20 o i i _ EFRECERD D 50
excitation and a micro-machined containment vessel AS REPRESENTED BY THE SECRETARY OF

COMMERCE

Method and system for operating a laser self- _
12 US7323941B1 2005/11/21 ) i PRINCETON UNIVERSITY EiRcERdD D 48
modulated at alkali-metal atom hyperfine frequency

Magnetic resonance cell and method for its
13 US4450407A 1981/10/2 g_ ) LITTON SYSTEMS EFREERD D . 45
fabrication
Rubidium atomic clock with fluorescence optical
13 US5657340A 1996/4/19 ) ] P THE AEROSPACE EFRECERD D . 45
- pumping and method using same

Method and system for operating an atomic clock _
15 US6888780B2 2004/3/12 o ) i PRINCETON UNIVERSITY EixcERdD D 42
with simultaneous locking of field and frequency

16 US200500071 18A1 2004/4/8 Mlcr_om?chmed alkali-atom vapor cells and method of e~y . 39
fabrication

17 US5192921A 1991/12/31 Miniaturized atomic frequency standard WESTINGHOUSE ELECTRIC ZRaEs0 Il 38
Coherent population trapping-based frequency

18 US6201821B1 2000/6/5 standard having a reduced magnitude of total a.c. AGILENT TECHNOLOGIES EiREciRDD 37
stark shift

18  US6993058B2 2003/4/28  Coherent population trapping detector AGILENT TECHNOLOGIES I 37
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20 US6363091B1 2000/6/5 generating a frequency standard having a reduced AGILENT TECHNOLOGIES EFRECERD D 34
maghnitude of total a.c. stark shift
21  US7142066B1 2005/12/30 Atomic clock INTEL EiREEs0 Il 33
Method and system for operating an atomic clock PRINCETON UNIVERSITY OFFICE OF -
22 US7102451B2 2005/2/7 Y " operating BiRERS D . 31
with alternating-polarization light TECHNOLOGY LICENSING & INTEL
Atomic frequency standard based on enhanced -
23 US20000256638A1  2009/3/30 requency _ EPSON TOYOCOM BIREERAL . 28
modulation efficiency semiconductor lasers
ACCUBEAT;BAR ILAN UNIVERSITY; THE
23 US20090289728A1 2008/5/23  Atomic frequency standard based on phase detection TECHNION RESEARCH & DEVELOPMENT B2 L 28
FOUNDATION LTD
SOCIETE D'ETUDES RECHERCHES ET .
23 US4943955A 1989/3/2 Atomic clock BiREiRH D . 28
CONSTRUCTIONS ELECTRONIQUES SERCEL
Coherent population trapping-based frequency
standard and method for generating a frequency _
26 US6359916B1 2000/6/5 . , AGILENT TECHNOLOGIES BERicixdD D 27
standard incorporating a quantum absorber that
generates the CPT state with high frequency
Method and apparatus for a solid-state atomic _
26 US7030704B2 2004/8/26 CALIFORNIA INSTITUTE OF TECHNOLOGY BiREiRH D 27
frequency standard
Batch-fabricated, RF-interrogated, end transition, -
26 US7468637B2 2007/4/18 : i g SARNOFF EiRECiRDD . 27
chip-scale atomic clock
29  US6133800A 1999/8/2 Subminiature microwave cavity DATUM Zixecixn 0 I 26
Laser pumped atomic frequency standard with high
30 US5148437A 1991/8/29 pumpec a quency 9 ANRITSU BRERSD l 25
frequency stability
Miniaturized atomic frequency standard having both
31 US4494085A 1982/4/28 _ g y _g EG&G BiRECiRD D . 24
filter cell and absorption cell in resonator cavity
31 US5670914A 1995/9/25  Miniature atomic frequency standard NORTHROP GRUMMAN Zixaixsn 24
31 US6222424B1 1999/11/18 Optically pumped atomic frequency standard KERNCO EiFaixsn 24
OPTICAL SYSTEM AND ATOMIC OSCILLATOR .
34 US20090128820A1  2008/11/14 BACKGROUND EPSON TOYOCOM BRI L 22
COMMISSARIAT a L'éNERGIE ATOMIQUE ET AUX
34 US8525516B2 2010/6/10  Apparatus with ambient magnetic field correction éNERGIES ALTERNATIVES;LE PRADO EFRECERD D 22
MATTHIEU;LEGER JEAN-MICHEL
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36 US7859350B1 2009/4/28  Microfabricated ion frequency standard SANDIA ZiFaixkdpn W 20
Methods and apparatus for rapid and accurate -

39 US4476445A 1982/5/18 pparat pi an EG&G BB 0 I 19
frequency syntonization of an atomic clock
Metallic cell for optically activated atomic frequency _

39 US6215366B1 1999/5/5 ctandards KERNCO EiREciRDD 19

39 US7944317B2 2009/6/15  Cold atom micro primary standard HONEYWELL ZiREs0 M 19
Atomic clock employing ion trap of mono-or multi-

42 US5379000A 1992/10/30 ploying P IBM EixECixD D I 18
planar geometry

42 US6333942B1 1999/12/14 Atomic frequency standard laser pulse oscillator NIPPON TELEGRAPH & TELEPHONE Eixiixksn M 18

42 US7378913B2 2006/5/22  Optically excited atomic frequency standard KERNCO x| 18
APPARATUS AND METHODS FOR ALKALI VAPOR -

45 US20110187464A1  2010/9/1 CELLS HONEYWELL BRI L 17
Saturated absorption double resonance system and _

45 US5136261A 1990/12/11 apparatus P Y BALL X :o10) I 17
Apparatus and system for suspending a chip-scale

45 US7215213B2 2005/7/13 pp. Y P g P CHARLES STARK DRAPER LABORATORY THE EiReciRd D I 17
device and related methods

. . . THE REGENTS OF THE UNIVERSITY OF -

45 US7411187B2 2006/5/23  Ion trap in a semiconductor chip MICHIGAN BEFRicixdD D 17
Physics package design for a cold atom primary _
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