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Composantes hyperfines magnétiques de la raie du méthane à 3.39 m       

dédoublées par l’effet de recul: kHz 2.16/ 22 Mch

Hall, Bordé and Uehara, PRL 1976.
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GENERAL FORMULA  FOR THE PHASE SHIFT 

OF  AN ATOM/PHOTON INTERFEROMETER
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Atomic Gravimeter

e
c

a
p

S
et

a
ni

dr
o

o
c

z

Time coordinate t

T T'z0 v0

v0' z1 v1

z1' v1'

z2' v2'

z2 v2

arm I

arm II

1 0 0( )( / ) ( )vz A T z g B T  
* * *

1 0 0/ ( )( / ) ( ) / /p m C T z g D T p m k m   

 //)()/)(( *

001 gmpTBgzTAz 

0
j

jdxp

0 1 1 2 22 ( ' ) / 2 ( ' ) / 2kz k z z k z z      

 2 2 2 2 2
2 2

' '
2 ' 0

2 2

z z
mc p k p

     
      

   

2

'

2



    

    

2 1 1 0 2 2

0 *

0

( ' ) ( ' ) / 2

sinh ' 2sinh v
2

1 cosh ' 2cosh

k z z z z k z z

k k
T T T

m

g
T T T z



 


  


      

           

           

Exact phase shift for the atom gravimeter

which can be written to first-order in , with T=T’:
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Reference: Ch. J. B., Theoretical tools for atom optics and interferometry, 

C.R. Acad. Sci. Paris, 2, Série IV, p. 509-530, 2001
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First atom-wave gravimeter: 

Kasevich and Chu 1991



First atom-wave gyro: Riehle et al. 1991
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Atomic phase shift induced by a gravitational wave

Ch.J. Bordé, Gen. Rel. Grav. 36 (March 2004)

Ch.J. Bordé, J. Sharma, Ph. Tourrenc and Th. Damour,

Theoretical approaches to laser spectroscopy in the presence of 

gravitational fields, J. Physique Lettres 44 (1983) L983-990
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Bordé-Ramsey interferometers
Laser beams
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Merci ! Thank you !


