N-resonance characterization for compact atomic clocks
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Long-cell studies

Introduction Light-shift compensation Length: 7.5 cm
Buffer gas: 35 Torr Ne+Ar+N,
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N-resonance is an all-optical three-photon-absorption resonance analytical modeling: measurements: Temperature: 55°C
which could provide an improvement over Coherent Population Wh A Y
Trapping (CPT) for atomic clocks en A= Py Vs sideband strength vs laser frequency
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Solenoid N+CPT Length: 1 mm

6.835GHz Cockain _ _ _ Q2 Y Buffer gas: 100 Torr Ne+Ar+N,
frequency |- e -Light shifts for the N-resonance vanish when Q2 "2 Temperature: 115°C
thesizer Slow frequency P . . ) . D
syn dulati For the high buffer-gas pressures required to maintain
Freauency | | modulation atomic ground-state coherence in compact cells, a large
9 y fractional probe intensity is required.
counter
A PIVD *The phase modulation applied to the laser field to produce _ _ _ _
, VCXO the large probe intensity creates an additional sideband Modulation transfer Light-shift compensation
controller which forms a CPT system with the probe.
*The resulting N+CPT resonance line is asymmetric. *The drive field resonance is more symmetric *The addition of the CPT system to the probe resonance makes light-
from hydrogen F'=1.2 since it does not participate in the CPT system. shift compensation problematic.
maser o [ 4\ *\While the drive field is not directly phase Light-shift compensation on the drive field resonance is more ideal.
o modulated at the lock-in frequency, a lock-in
resonance arises due to modulation transfer via
EOM +2 the Rb atoms.
[ ] +
Publications

probe drive

A.S. Zibrov et al., Phys. Rev. A 65, 043817 (2002)
S. Zibrov et al., Phys. Rev. A 72, 011801(R) (2005)
|. Novikova et al., Opt. Lett. 31, 622 (2006)

|. Novikova et al., Opt. Lett. 31, 2353 (20006)

0.220[F
E 28.7

kHz)

(

N
@
o

N
N
w

no

~

o
no
S
()

.
A
L]
QD

of Prcbe Beam {units arb.)
o
~
L]

Asymmetry B/A
(6]

no
N
—

Clock shift (kHz)

Clock shift from counter

8 3 .
= : e Q/Q
? 0.190F > 27 , 0
2 ) 28.3 —20%
3 - 2 ~o— —
. . 25

3 . : T 26.9 %
5 § M. Crescimanno A 1t , ' 8.2 32
o 0180C vy e . . L L ) :

1500 1000 500 q 500 1000 1500 0 0.2 0.4 0.6 0.8 1 1.2 0.05 0.1 0.15 0.2 004 006 008 01 012 014 0.16 0.18

Two photon detuning (Hz} Laser power (mW, Laser power (mW) Laser power (mW)



