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Study on propagation properties of cosine-Gaussian
beams through electromagnetically

induced transparency medium
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Abstract: In order to study the propagation characteristics of cosine-Gaussian beams through a
electromagnetically induced transparency medium, the analytical expression is obtained for the
intensity function of a cosine-Gaussian beams passing through the electromagnetically induced
transparency medium based on the diffraction integral theory. The intensity of the beam
through the electromagnetically induced transparency medium is obtained by using the formula.
Numerical examples show that the intensity of the cosine-Gaussian beams can be modulated by

the Rabi frequency of the electromagnetically induced transparency medium. The results
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provide a new method and technique for modulating the beam intensity.
Key words: cosine-Gaussian beams; electromagnetically induced transparency medium; intensity; Rabi

frequency
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Fig. 2 Intensity distributions changing with Fig.3 Intensity distributions changing with
propagation distance for different propagation distance for different
Rabi frequencies modulation parameters

MR KO AGE Y EIT 57K 78 ==20 mm I, 75 8l 22 07 8 1 4% 5% 5 397 % 510 Ol 9 BE 7 1L A
HAMEIH SRS RN 4 iR o Nl DUA 4 5208 07 6 78 i Hh 7 T80 D 58 1] LASE S o L AR g 4
TEQ,=2.29X10° s ' IF LR BA e ME . R G IH S5 o BRI (=1, 5,0=2,a=2.5) ., L3
LASTR] o S5 B 8] ) 2 500 9N T i /)N

YA WOCHE i EIT JF TR AE o= 2. 5 I 78 5l 28 7 8 109 4% 3% 85 307 )6 31 Ol 98 Bl 17 1L 3
AR R WP 5 FraR o A AT DU YL 4y 9% s 0 O TR P T 5 AT LAE S E A A
FELAEQ=2.29X10° s "I 6 ER B foME . R Y 2 BORFNME R (2= 10 mm, == 20 mm, ==
30 mm)  JEHRALANE 524 ETT A 57 42 1 06 (14 S oA AR [8] B 6 38 B = 0% 9% T /)N, 3 5 /i i i 3
AR R,



5014 VERRZR « 5% e WG HGE o EIT A 5214 1% 5 1 M 5% 9

(I)XIOE 1.51><10R 2>210R 2.51><10“ 3>l<108 3.51><10R 4><1108 0'81><108 1‘5I><1oX 2><l10’* 2,5‘><1o8 3>2108 3,5I><10R 4><I108
0 yst 0yt
4 S BOBRCR [E A B D O sR B 5 = WORNIEE Bl s B
W L 35 1) 78 Ak ] R EN R |
Fig. 4 Intensity distributions changing with Fig. 5 Intensity distributions changing with
Rabi frequency for different Rabi frequency for different
modulation parameters propagation distances
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