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Abstract. Four Wave Mixing (FWM) in alkali
atom vapors exists only under very specific
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Codes have been developed to numerically
solve this system, including the Doppler
effect and relaxation processes.

Experimental parameters: Pump intensity ~200mW, initial probe intensity 20uW,angle between the
pump and the probe 3 mrad, diameter of the pump 1 mm, diameter of the probe 0.8 mm.

4)
P15 Delay is defined as the o Delay
A difference between the peaks
_________________________________ of the probe and reference =
pulses. Fractional delay is 5 Reference Probe
o defined as the ratio of the delay =)
(7700m) and the V\(idth of the referepce |5 ol Width R Width P
pulse (Width R). Broadening GE)
iIs defined as the ratio (in o Conjugate
28112 percentiles) of the width of the = 51
Y . 2L - probe pulse (Width P) and the ©
1) . W
width of the reference pulse .
(Width R). | | | | | | |
0 50 100 150 200 250 300 350
Fig.2 Double-A scheme:Double-A scheme is Wa“\ed 3 \ay\ Time [ns]
realized on D1 line of *K. The hyperfine splitting of _ e . .
ealized ont €0 € nhypertine splitting o “0(\3\ A Fig.3 What do we measure?: Probe and conjugate
the level °P,, is neglected. A - One-photon detuning, “30 \no- . . . L
. . . (ge deﬂ pulses in time domain with measured quantities drawn
0 - Two-pfoton detuning, HFS - Hyperfine splitting \ 2 a\\ \0(0
Fractional delay Broadening Fractional delay Broadening
2 [ Py TN JOURSPN/BU, SE— 400 T—= 00 Mz 35— 1000w 557 | | ey
— 1000 MHz| ; g — 1000 MHz| | — 1300 MHz| | | 1] s I IR T
> : — : : > : : — ; ; ;
© o\o 300 N ®© : o\o S L L LT & S e
c:; g 250 c:; ol g 250 f
§ g ol f N\ =¥ § 8 ok bbby X
-15 -10 =5 0 5 10 95 10 ~5 0 5 10 e =l - 5 z 20 95 —10 -5 0 5 10
Two photon detuning [MHZ] Two photon detuning [MHZz] Two photon detuning [MHz] Two photon detuning [MHZ]
\ TPD=-10 MHz, OPD=1000 MHz \ TPD=-2 MHz, OPD=1300 MHz \ TPD=-10 MHz, OPD=1300 MHz \ TPD=0 MHz, OPD=1000 MHz
_ 20| — Reference Fractionaldelay%1.24’ 201 — Reférence | I Fract éldeiay=1.9 . 20(| — Reflerence ‘ Fractional delay = 1.24 | 20 Fractional delay = 2.88
% - E;O:E ate Broadening = 143.0% = - Fioke _ - Broadening = 292.0% % — Probe Broadening = 198.0% 3 Broadening = 153.0%
E 15 = Probe gain = 2.2 i 15} el Probe gaip = 0.5 E 15 i 15 Probe gain = 17.6
% Conjugate gain = 9.1 é -\ Conjugate\gain = 3.5 g é Conjugate gain = 485.6
€ 10 £ 10p £ 10 £ 10 |
:Sj 5 g 5 % 5 % 5
¢ | . ‘ i S— g | ; ) ? . ‘ . ] 2 o | . . ‘ . . ‘ o
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 400 450
Time [ns] Time [ns] Time [ns] Time [ns]

Fig. 4 Two-photon detuning: Fractional delay and broadening of the
probe versus two-photon detuning for various values of one-photon
detuning and temperarture of 120 C.
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Fig. 5 Two-photon detuning: Fractional delay and broadening of the
probe versus two-photon detuning for various values of one-photon
detuning and temperarture of 140 C.

Conclusion. We have demonstrated for the first time the slowing of optical
pulses in hot potassium vapor . The effect was comprehensively studied by
varying most of the parametrs important for FWM phenomena. The delay of
optical pulses and its broadening, in general, change with these parameters
simultaneously. The best trade off between the two was found at T=120 C,
OPD=1000 MHzand TPD=-10 MHz.
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