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Composantes hyperfines magnétiques de la raie du méthane a 3.39 um
dédoublées par I’effet de recul: K% / Mc? =2.16 kHz
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KILOHERTZ DETUNING FROM REFERENCE LASER

Hall, Bordé and Uehara, PRL 1976.
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MOLECULAR INTERFEROMETRY
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GENERAL FORMULA FOR THE PHASE SHIFT
OF AN ATOM/PHOTON INTERFEROMETER
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+[(#8,0 + Po,p) (9.0 — 43.0) /2] /2 (88)

06((g3,p + 4a,p) /2) =

Formula (88) gives for the mid-point 5D phase:
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[(mp + g +ma —my) (Tas — 7as) /2] /R (92)
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NEW OPTICAL ATOMIC INTERFEROMETERS FOR PRECISE
MEASUREMENTS OF RECOIL SHIFTS. APPLICATION TO ATOMIC HYDROGEN

Christian J. Bordé
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and Laboratoire de Gravitation et Cosmologie Relativistes,
UPMC, URA 769, Paris, France
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Fig. 1. Space-time and energy-
momentum diagrams for an inter-
ferometer with |my| = 3 exchanged
momentum quanta per interaction
sequence. The two-level system
interacts with effective multipho-
ton fields of opposite directions eci-
ther perpendicular or collinear to
the atomic motion. The space-
time diagram displays the deflec-
tion along the optical axis versus
the proper time in the “atomic
frame” at the velocity po/M. A
coherent superposition of the two
states |a,0 > and |b, my > is cre-

- ated (wiggly line) and travels freely

during the time T leading to a
phase shift ¢ = (w; —wy + w3z +
Wy — Ws + wg — 2&)0 — 186)T A
second interferometer with oppo-
site recoil shift is obtained by ex-

changing the roles of states a and
,I



Hydrogen atom interferometer with short light pulses

T. Heuper!, M. MEer!, M. NieriNG!, B. Gross!, M. WEITz!,

T. W. HAnscH! and CH. J. BORDE?
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Atomic Gravimeter

N arm II T, 22
o) z1' vi' Ty 22 V2
g T, —T, Z —7
5 2mc?| 2 +(p, +hk +p,") 21=0
) 2
o
&)
)
7]
Vo' z1 4 —A(T)(Z —g/7/)+B(T)p0/m +g/7/
arnp,/m =C(T)(z,—g/y7)+D(T)p,/m +hk/m’
Z0 Vo T T|

Time coordinate t

op =—Kz,+2k(z,+2'))I2-k(z,+2",)/2



SB[z ()

Exact phase shift for the atom gravimeter
¥1op =—-kz,+2k(z,+2")/2—-k(z,+2',)/2
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Ch. J. B., Theoretical tools for atom optics and interferometry,
C.R. Acad. Sci. Paris, 2, Série 1V, p. 509-530, 2001






Atomic phase shift induced by a gravitational wave
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Borde-Ramsey interferometers
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