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Large momentum transfer (LMT)

Stimulated Raman transitions
Multi-photon Bragg Scattering

Bloch oscillations
Single photon transitions
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LMT for the dual-species atom interferometers
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The challenges and applications
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Key points of dual-specie Al: The challenges faced by dual-species LMT Al:
1.Using the same laser to obtain high 1.Under the requirement of common-mode noise
common-mode noise rejection ratio rejection, the compatibility of dual-species atom
2.The Rabi frequencies of different interferometer limits the optimization of
species’ Als are the same experimental parameters.
3.The ac Stark shift caused by laser beams  2.A recoil-induced Doppler shift difference exists
is zero for both Als between LMT dual-species Als.

Potential applications: WEP tests, large dynamic range Als



Double-diffraction Raman atom interferometer
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4-wave double-diffraction Raman transition (4WDR)
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Independent compensation of the recoil frequency
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The frequency compensation scheme:

85Rb
Ao = (-1)"x(4o, 3x (m—1) ) ,

®, 3 = 2nx15.439 kHz, m € {1,2,...n}

87Rb
Aof = (—1D)"x(4w,_4x (m—1) ),

®,_, = 2nx 15.084 kHz, m € {1,2,...n}

Aw, = 360 Hz



LMT with 8#ak
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Experimental setup
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Experimental results
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T=90ms, transfer efficiency : 75%



Method: Dual-species Als with different LMT orders
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Scheme for laser pulses sequence
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Scheme for Raman lasers
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Laser system
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Experimental results
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Experimental results
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Parasitic interferometers
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Raman adiabatic rapid passage (RARP)
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4 Summary and discussion

1. We have developed a large momentum transfer technique for dual-
species atom interferometers that 1s insensitive to the differential recoil
frequency.

2. We have implemented dual-species atom interferometers with different
LMT orders and demonstrated their common-mode rejection capability
under high-phase-noise conditions.

Next steps:

1. Improve atomic state transfer efficiency of Raman pulses (ultracold
atomic sources, Raman adiabatic rapid passage techniques)

2. Perform large-dynamic-range gravity measurements using LMT dual-
species atomic interferometers.
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