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Simulation of the Stimulated Emission of Two-Levels System by the ADE-FDTD Method

O LSRR, 1IN, RIEFHh

Rk, KEE—-Rr

*Masahiro Kamigaki', Takashi Takeuchi’, Kazuya Nagasawa’, Yuichi Kageyama®, Shinichiro Ohnuki*

Abstract: In recent years, FDTD method is an effective means in the electromagnetic field analysis. In this paper, we study the

two-levels system modeled by ADE-FDTD method.
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Figure 1. Flow chart ADE-FDTD algorithm

Fig.1 |2, KMENTFIEOFHRE 7 v —F v — b &ZRT.

3. MRATRE AR

fENTET L% Fig. 2 \ZR . 22 & 2 W7 R O WL
BB, z FIANEMEMT 5 1 e T VA RE
T 5. B2 1 OZEMIZHEIRA T, WU B8R
R B2 1 ERIYE OB 506 OBt 2 221k
S, ZORFOEROERIGCE 2 BLH

D HORBET - 220 - R 2

HRET - 2 (%) - X 3 :

HRET - B2 (A - B 4 0 HAHET -

HAE - EX

EW

1077



TR 26 £ BAKRFEIFE

Z 2T, BRI A=1.8%1077 s, 22 R BB R Az=6
nm &35, Fo, AR, #R1E E,,,=100 V/m,
JAPE =5%10" Hz DIETZHE 2 VW 5.

Fig. 3 |2 [=0.6 um COMRHTHES: 2 /-3, W
WEBAH L, ENDDHRAIZIEOBRDPER L T
EHAIRREZ M Z 5. £, F ORI E,
ROTFa v MRBEZ Lo R TH D, 7
T7RORERD =BT D L amER LT

Fig. 4 |Z I=1.2 pm CTOMENTHRER 27~ Fig3 O
LY LEROBENELL, ZTORBIEWVET
EFIRREZ A Z 5. BEHOBEBROWRIIL, A &
BRI X > Tt SN D ROMTERSIND. T2,
WL CIE ST & i S n FRONMAEDS 180° 28
6T 5728, HNNHHBHE LAY, BT oERITR
FT 5D, Eiz, FRRCAERYTE R & i ok R —
THZ EEMER L.

4. £+
A TlX ADE-FDTD #:% VY, 2 YEN RO E K
Hov I ab—va v af{Tor, R LY, WY

BEE T ARk T D OBER DR D Z & w R Lz,

£7-, EMORER L —BT 52 L 2R L.

5. WHfke
ARWFZED—FRIZL, FASL R FHEME AT ST Al S i =
LD A2 T,

6. ZHEICHk

[1T A. S. Nagra and R. A. York, : “FDTD Analysis of Wave
Propagation in Nonlinear Absorbing and Gain Media”,
IEEE Transaction on Antennas and Propagation, Vol.46,
No.3, pp.334-340, 1998.

[2] A. E. Siegman and M. Valley, :
Books, 1986.

[3] J. L. Young, : “Propagation in linear dispersive media:
IEEE
Transaction on Antennas and Propagation, Vol.43, pp.
422-426, 1995.

[4] R. W. Ziolkowski, J. M. Arnid, and D. M. Gogny, :
“Ultrafast pulse interactions with two level atoms”, Phys.
Rev. A, Vol.52, No. 4, pp. 3082-3094, 1995.

[5] % =, : [FDTDIRIC X AEHEAB LT 7
fiEhr), = a)tk, 1998,

“Lasers”, Univ. Sci.

Finite difference time domain methodologies”,

PiEESRYE
HZE W S HZ22
g
X w2k B T
-2/ I
1
; 1
z ﬁ————ﬂ
y . /

Figure 2. Computational model

1k |
1 l 1 I 1 I 1 I 1 I 1
0 1 2 3 4 5 6

[x10™]

R [s]

Figure 3. Transient response of the medium (/=0.6 um)
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Figure 4. Transient response of the medium (z=1.2 pm)
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