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1 Ú ó

duÉ-Ñ��A�K�, -13�=0�
¥DÑ�, Ùü ¡Èþ���ÏL�õÇ�3
4��. Ïdéun�Ä$�1n-1ì½1n
��ì, Ù¤U«É�Ä$1õÇ´k��. �

U?-1ì�(�, ?�ÚUõ-1ì�5U, ¢
y1n-1ì�1n��ì�p¬��õÇ-1
ÑÑ, ��Ä$Eâ´1�k���{ [1−8]. Ù
¥, DèlféÄ$1�áÂ�Ç´�'­��
Ï� [9,10]. �
O(©ÛDèlféÄ$1�á
Â�Ç, <��UJÑ
�
O��., XCqº
�{ (approximate images method, AISM)[11], ��J
,{ (ray tracing method, RTM)[12]!Å·b{ (wave
chaos method, WCM)[13]!åDÂ{ (beam propaga-
tion method, BPM)[14]!�ª©Û{ (modal analysis
method, MAM)[15]. Ù¥ÄuAÛ1ÆnØ� RTM
{�,3O�°(Ýþ�3�½�Øv, �duÙ
Vg�*!©Û{ü�´u¢y, Ïd~�^uÄ
$áÂ�Ç�ÐÚ©Û. ÄuÅÄ1ÆnØ� BPM
{�U�Ñ'�O(�(J, �duÙnØE,�

¢yå5JÝ��, Ïd��¦^. ©z [4] ¥�¦
^
T{, �3©ÛL§¥�Ñ
ÃõÏ�, Ïd
(ØØ�O(.

3���¹e, �Å©Û¥þØ�Ä1|��
Ñ���, ÏdÅ�á��ò�Ç©Ùþ�¢ê.
eÅ����P~½OÃ.ì�, ~XDè�,1
n, KÅ��DÑA5Ò¬u)UC, d�7L­
#�ÄÅ�á��ò�Ç��. Ï~, �O�äk
P~½OÃ�1n¥|�DÑA5, I�¦)äk
Eò�Ç¿¡1n�E����§, l
��1n
�áÂXê½OÃXê. 3ÅÄ1Æ¥, �±ÏL
¦ÅÄ�§)Û)��ª5���¤ù�L§. �
´Ï~¦)E����§)Û)�L§'�E,,

�éA�¢ò�Ç�¹e1n��ÅA5®²
ïÄ�'�ß�, ÏdïÄö�JÑ
�X�Cq
�{. ©z [16] ¥, Sader JÑ
�«^uEò�Ç
1n�©Û�{, T{¦^�cJ´b½ò�ÇJ
Ü��þ�¦���|�ý¢�|��$�, ÏL
¦)�'¢ò�Ç¿¡�IþÅÄ�§��ED
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Eò�Ç1nDÑA5��Y, T{·^5r, ¿
�{'²
. þãn«�{lØÓý¡©Û
Eò
�Ç1n¯K, ¿ÒEò�Çe1náÂ½OÃX
ê�¦)�Ñ
Cq(J. XÛÏé�«O(
{
B�©Û�{, éu��Ä$1n��O9Ù5U
�©Û5`c�­�.

�©ï á 
 E ò � Ç n � ( Ü k � � ©
� BPM {�V��Dè�,1nÄ$áÂ�Ç
ê��., |^T�.éA«~^�S��	>.
(�e�Ä$áÂ�Ç?1
�[�©Û. dd�
Ñ�AV��Dè�,1n�Ä$áÂA5, l

�V��1n�`z�OJø
nØ��.

2 ÄuEò�Çn�©Û��,1n
DÑ�.

�1nn��»� a, n�ò�Ç� n1, ��
ò�Ç� n2. �Ä1nÃ�Ñ½OÃ�, n�!�
�ò�Çþ�¢ê. ÏL¦)÷v�½^����
��§B���1n��ª�DÑ~ê β, ?
�
��ª���ò�Ç neff = β/k0, k0 �ý�¥�
Åê. β, neff þ�¢ê, ª�e1n¥�|�L«
� Ψ(r, ϕ, z) = φ(r, ϕ) exp(−iβz) (Ψ � E ½ H).
éu�,1n
ó, du��áÂ�guË�!
É-Ë��y���3, 13DÑ¥òÑyØÓ
§Ý��Ñ½OÃ, Ïd β ¤�Eê, ÙJÜ��
L«OÃ, JÜ�KL«�Ñ. d��A�n�ò
�Ç�L«� n1 = n′

1 + in′′
1 , ��ò�Ç�L«

� neff = n′
eff + in′′

eff .

�¦ n1 = n′
1 + in′′

1 ����ò�Ç, �3E
²¡Su neff = n′

eff :òÙ� Taylor Ðm:

neff(n′
1 + in′′

1) =neff(n′
1) +

(in′′
1)1

1!
∂neff
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+
(in′′

1)2

2!
∂2neff
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1

+ · · · (1)

���Cq, ¿�Ä�
∂neff

∂n1

∣∣∣
n1=n′

1

=
∂n′

eff

∂n′
1

, �ò

þª{z�

neff(n′
1 + in′′

1) = neff(n′
1) + in′′

1

∂n′
eff

∂n′
1

. (2)

dd��, 3��Cqe, éuEò�Ç¿¡�1
n
ó, ¤¦���AE��ò�Ç�¢Ü n′

eff =

� n1 = n′
1 ����ò�Ç. d�JÜ�

n′′
eff = n′′

1

∂n′
eff

∂n′
1

, (3)

= n′′
eff �l¢����§e��ò�Ç n′

eff �1
nò�Ç n′

1 �Cz'X¥�Ñ.
3IþCqe, éu��ò�Ç©Ùü��,

1n�Ä�, �3Xe'X:

g(neff) =
UJ1(U)
J0(U)

− WK1(W )
K0(W )

= 0, (4)

Ù¥, U = ak0

√
n′2

1 − n′2
eff , W = ak0

√
n′2

eff − n2
2.

|^ J ¼ê� K ¼ê�4íA5, ²$��
� n′

eff � n′
1 �Cz'X�

dn′
eff

dn′
1

=
n′

1

n′
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
(

J1

J0

)2

+ 1(
J1

J0

)2

+
(

K1

K0

)2

 . (5)

ò (5) ª�\ (3) ª, ��

n′′
eff =

n′
1n

′′
1

n′
eff


(

J1

J0

)2

+ 1(
J1

J0

)2

+
(

K1

K0

)2

 . (6)

Ïdk

β = k0neff = k0n
′
eff + ik0n

′′
eff . (7)

éu� ��, ÷ z ��õÇ6�Ý�

Sz =
1
2
n′

1

√
ε0

µ0
|Ψ |2 , (8)

Ïdk

Sz =
1
2
n′

1

√
ε0

µ0

∣∣φ(r, ϕ) e−iβz
∣∣2

=
1
2
n′

1

√
ε0

µ0
|φ(r, ϕ)|2 e2k0n′′

effz, (9)

��1n�áÂXê�

α = − 10 lg
[
Sz(z + ∆z)

Sz(z)

]/
∆z

= − 20k0n
′′
eff lg e, (10)

À � �©z [15] ¥ � Ó � ë ê: a = 2.2 µm,
λ = 1.55 µm, n′

1 = 1.475, n2 = 1.458. ©O3n
�ò�ÇJÜ n′′

1 �ØÓ���¹e, |^þã�
{¦)1n�áÂXê α, (JXL 1 ¤«.

L 1 Äu�6{O���,1náÂXê

n′′
1 −10−3 −10−4 −10−5 −10−6 −10−7

α/dB·m−1 −26187 −2618.7 −261.87 −26.187 −2.6187
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� â L 1 ¥ n � ò � Ç J Ü n′′
1 � � �,

� Z = 0 ?�1�n�Ä�1å, õÇ� 0 dBm,
DÑål� 10000 µm. |^k��©� BPM {?
11|DÑ�[, ��1|õÇ�DÑål�Cz
'XXã 1 ¤«.
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 n1''=-10-3

 n1''=-10-4

 n1''=-10-5

 n1''=-10-6

 n1''=-10-7

ã 1 Äu BPM �Eò�Ç1n¥1|õÇ�DÑål
Cz'X

dã 1 ��, 3Ê« n′′
1 ���¹e, 1n¥�

DÑ1õÇþ�XDÑål�O�
ÅÚü$, L
²n�JÜKò�Ç�À��ÓuÚ\áÂ, 
�
JÜýé���, õÇü$��Ý�ú.

é'ã 1 ¥� 5 ^­�, éuJÜýé���
��¹, 1õÇ�DÑål�CzCq��5C
z. � n′′

1 = −10−3 �, JÜýé���, d�1
õÇ�DÑål�CzÑy
ü�²w��C:,
dd�NáÂL§�©�n�Ü©. 3z�Ü©
SÜ, 1õÇ�DÑål�Czq¥y�5Cz
ª³. |^ã 1 ¥��[(JO�ÑÊ« n′′

1 ��
�¹eéA�1náÂXê, (JXL 2 ¤«. é
u n′′

1 = −10−3 ��¹, ©O�Ñ
n�ØÓ«ã
S�áÂXê.

L 2 Äu BPM ��,1náÂXê

n′′
1 −10−3 −10−4 −10−5 −10−6 −10−7

−23537 −2610.01 −261.02 −26.12 −2.63

α/dB·m−1 −5454.5 — — — —

−1286.4 — — — —

'�L 2 �L 1, �±wÑ, �n�ò�Ç
JÜ�ýé� n′′

1 ���, ÏL BPM O���
,1náÂXê��6{O��(JÄ��Ó.
� n′′

1 = −10−3 �, 3DÑål�u 2000 µm ��
¹e, ÏL BPM O���,1náÂXê��6
{O��(JÑy
���O, ��'��C. 3

DÑål�L 2000 µm �, ü«�{O�(J��
O×�O�. ù´du�6{ïá3n�ò�ÇJ
Ü� “�þCq” Ä:þ, �k�JÜýé�é�
�âU¦^T�Y, ����¹®Ø·^.

3 ��Ä$1nÄ$áÂ�Ç�©Û

|^þã�.é�/S��!D /S��!
ìCò�ÇS���naäk�L5���Ä$
1n�Ä$áÂ�Ç?1ïÄ. Äk©Û3S�
�/G�ò�Ç©Ù(½��¹eÄ$15\^
�!n���!»"§Ý�Ï�éÄ$áÂ�K
�; Ùg©Û3�Ó\�^�eäkØÓS��/
G�ò�Ç©Ù���Ä$1n�Ä$áÂA5.

3.1 ÄÄÄ$$$111������,,,nnn���������ééé���///SSS������
���������ÄÄÄ$$$111nnnÄÄÄ$$$áááÂÂÂAAA555���KKK���

�Ä$1Å�� 980 nm, S��ò�Ç nincl =
1.45067 (X � = á �), 	� � ò � Ç noutcl =
1.3758 ($ò�Çä�á�), n�áÂXê α =
300 dB/m, é A n � ò � Ç ncore = 1.4542
−i(6.20551 × 10−6), n�ê��» NAcore = 0.1,
S��ê��» NAincl = 0.46, n��» αcore =
6 µm, S���»� 62.5 µm. �\�Ä$1�1�
�»d 6 µm ÅìO�� 60 µm �, �±©O��
�A�{Ä$1õÇ�Ä$áÂ�Ç�5\1�
���Cz­�, Xã 2 Úã 3 ¤«.

ã 2 DÂål� 2 m ��{Ä$õÇ�5\1�º��
Cz

��B'�, þãO�¥Ú��½DÂål
� 2 m, \�Ä$1^�pd1åL«. dã 3 �
�, �5\Ä$1å�º����,áÂ�Ç�p,
éA�» 6 µm �\�Ä$1å, áÂ�Ç�L

 70%. �5\�Ä$1åÅìO��,áÂ�Ç
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ÅÚeü, 3\�Ä$1�»� 45 µm �, áÂ�
Ç����, =k 10%�m. O�(J�nØ©Û
�Î. ���\�1å�»�L��!$��, �
N3AÛ1ÆþéAfÌ1�½�Ñ¡���Ú
^1a., Ù��,n��­UÈ©��, Ïdá
Â�Ç�p; ���\��»�Lõ�!p��,
�N3AÛ1ÆþéA�Ñ¡���Ú^1a.,
Ù��,n��­UÈ©��, �áÂ�Ç�$.
dã 3 ���Ñ, �\�Ä$1�»�L 45 µm �
éA�áÂ�Çk¤J,, E¤ù�É~Cz��
Ï´: ±pd1å�L\�Ä$1�, e1å�»
��L�, KÜ©\�1Uþ��ÄÑ¤ÀO�«
��	, /¤ “ÄÑ” �Ñ, 
¿�d�,n�áÂ
E¤.
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ã 4 DÂål� 2 m ��{Ä$õÇ��,n�º��
Cz

b�DÂål� 2 m, S���»� 125 µm,
\�1å�1��» 25 µm �pd1å. �n��
»d 1 µm ÅìO�� 10 µm �, �±©O���
A�{Ä$õÇ�Ä$áÂ�Ç��,n���
�Cz­�, Xã 4 �ã 5 ¤«. dã 5 ��, �,
n����éÄ$áÂ�Ç�K�´é²w�, Ø


å©�ã (n��»3 4 µm ±S) �áÂ�Ç­
���²�	, Ù{Ü©­�Cq�^�����,
=Ä$áÂ�Ç��,n��»�C�
�5O
�. Ty��)ºw
´�, =��n�äk��
�|�», �õ�Ä$1k�p�­UÇ, U�N
´/��\�1å, l
JpÄ$�Ç.

吸
收
效
率
/
%
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10

20

30

40

ã 5 DÂål� 2 m �Ä$áÂ�Ç��,n�º��
Cz

�,O��,n�¡ÈUk�JpÄ$áÂ
�Ç, �n��»�O�ò����n�¥-1�
õ�$1G�, �¦-11å�þC�.

lü�1n�nØ��, ïþ1n´Ä|±ü
�DÑ�­�ëê´Ù��Å�, ^ λcutoff L«,
eÃAO�½, ��%@�1n LP11 ����Å
�. ��Å��Ôn¿Â´: �1n¥DÑ1Å�
Å��u λcutoff �, T1n�|±Ä�DÑ, ¡�
ü�1n. ��Å��L«�

λcutoff =
2πacore

Vc
ncore

√
2∆

=
2πacore

Vc
NAcore, (11)

Ù ¥ acore �n � � », Vc �8 � z � � ª Ç,
é u � � 1 n, Vc = 2.405, ∆ �n � � S �
� � � é ò � Ç �, NAcore �n � ê � � »,
NAcore = ncore

√
2∆. d (11) ª��, ��Å�

d acore � NAcore �Óû½. V��1n�S�
�á�Ï~�X�=, Ùò�Ç´�½�, Ïdn
�ê��»dn�ò�Ç ncore û½. ���¹
e, V��1n¦^ü«²`z��n�ê��»
�, NAcore = 0.1 � NAcore = 0.2, Tê��»�
�ÏL���,n��ò�Ç
��. |^ (11)
ª, ©O�Ñ
üØÓê��»e��Å��n
��»�Cz'X, Xã 6 ¤«. dã 6 ��, ü
«ê��»e��Å�þ�Xn��»�O�

��Å���£Ä. E±��V��1n�~, �

164203-4



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 16 (2012) 164203

n�¥�)-1Å�� 1.55 µm, e�yn�ü
�DÑ, KéA NAcore = 0.1 �n��»���
� acore = 6 µm, éA NAcore = 0.2 �n��»�
��� acore = 3 µm, Xã 6 ¥¤«. e�L�An
����, Kn�¥-1K��ü�G�, Ly�
õ�/ª. ÏL±þ�©Û��, ��ê��»ò
¬~fn�é-1�åP, Ø|u¼�p�þ1å,
��#Nk���n��», UJpÄ$áÂ�Ç;
��ê��»�Orn�é-1�åP, k|u¼
�p�þ1å, ��#N���n��»����,
Ø|uÄ$áÂ.
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ã 6 ØÓê��»e��Å��n��»�Cz'X
(a) NAcore = 0.1; (b) NAcore = 0.2

3.2 »»» """ §§§ ÝÝÝ ééé D /// SSS ��� ��� VVV ��� ��� 111
nnn (DCF) ÄÄÄ$$$áááÂÂÂAAA555���KKK���

b � � , n � � »� 6 µm, S � � � »
� 62.5 µm, Ä $ 1�p d 1 å, Ù 1 � � »
� 25 µm, DÂål� 2 m. éu���)�p
Ý©O� 32.5, 22.5 Ú 12.5 µm, =�{¥�pÝ h

©O� 30, 40 Ú 50 µm n«�¹, |^ RTM {O
�¤��ØÓ»"§Ýe D /V��1n¥�{

Ä$õÇÚÄ$áÂ�Ç�DÂålCz�A5
©OXã 7(a) Ú (b) ¤«.

dã 7 ��, Ä$1?\�,1nS����
X31nS�DÑ, ��,1n×�áÂ. ���
�½�ê��, �XÄ$131nS�DÑ, ù«
áÂª³Åì~f, ��ªu­½. '�n«ØÓ
»"§ÝéA�­��±uy, ¥�pÝ� 30 µm
� D /(�áÂ�Ç�p, ¥�pÝ� 50 µm � D
/(�áÂ�Ç�$, =Ä$áÂ�Ç�X»"§
Ý�JpÅìO�. �´ù«áÂ�Ç��O¿Ø
²w, �§��áÂ�Ç�Ø�L 3%. T(JÃ¦
´-<�Í�, `² D /1n�Ä$áÂA5É»
"§ÝK�Ø�,���±|^�$»"§Ý� D
/V��1nBU¼��p�Ä$áÂ�Ç, l

k�/;�
p»"ÝÚu�1npDÑ�Ñ¯
K.
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ã 7 ØÓ»"§Ýe D /V��1nÄ$A5
©Ù (a) �{Ä$õÇ; (b) Ä$áÂ�Ç

ù�y��¤Ï�8(� D /Øé¡(�Ú
u�Ä$1�·b©ÙA5. 3 D /S��(��
�,1n¥, Ä$1±���ÃS§Ý×�©Ù�
S������¡, =¥yÑÄ$1©Ù�·bA
�. �´duÄ$1�ù«·b©ÙG�â¦�þ
ãn«»"§Ýe�Ä$áÂ�Ç�Ok�.
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3.3 äääkkkìììCCCòòò���ÇÇÇSSS������ DCF ���ÄÄÄ$$$
áááÂÂÂAAA555

ìCò�Ç1nduäkëYCz�ò�Ç
©Ù, ÏdLyÑ���ò�Ç1nØÓ��Å1
ÆA5. du��»�ìCò�Ç1né�1�º
��\�1äk®à�^, Ïd�±�*þ@�ä
kìCò�Ç©Ù�S��(��1n�kÏu
n�éÄ$1�áÂ.

��,1n�S��äk�Ô�/ò�Ç©
Ù, ��ò�Ç� 1.45067, ��ò�Ç� 1.3756,
©OéA��. DCF S	���ò�Ç. á�ë
ê!1nº�!�[^�þ� 3.1 ¥�±��. -
\�Ä$1�1��»d 6 µm ÅìO�� 60 µm,
O����A��{Ä$1õÇ�Ä$áÂ�Ç
�5\1�º�Cz�A5©OXã 8(a) Ú (b) ¤
«.
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ã 8 DÂål� 2 m �ìCò�ÇS���V��1n
Ä$A5©Ù (a) Ä$1õÇ; (b) Ä$áÂ�Ç

'�ã 8(a) Ú (b), �±wÑüã¥�­�r
³¤�N�Ä$1áÂA5´���, =�X\
�Ä$1å°Ý�O�, áÂ�ÇÅìü$. ì
Cò�ÇS��.�V��1nÄ$áÂ�Ç�
C 99% (éA\�1��» 6 µm), ��áÂ�Ç

� 45% (éA\�1��» 60 µm). 
�Ó\�Ä
$e���ò�ÇS��.�áÂ�Çp� 30%.
dd`², ìCò�ÇS��(�äk`É�éÄ
$1�áÂA5.

3.4 ØØØÓÓÓSSS������(((��� DCF ���ÄÄÄ$$$áááÂÂÂAAA555

�é~^��/! %/!��/!Ý/!
��Ý/!�õ>/!D /�A«V��1n�
S��(�, |^åDÂ{�[�«a. DCF �
Ä$áÂL§, ¿�Ñ½þ�ê�(J.

�(��ª�ê�(Jäkp�'5, 3ï
��I��Äò�«�¹e��[^�¦�U/
�±��, ù�¦\�Ä$1å���Ó, �,n
��»!n�áÂXê��, S��¡È��. Ä
uþã�Ä, �½\�Ä$1�1��» 27.5 µm
�pd1å, n��»Ú�� 6 µm, S��¡È
� 12272 µm2. -n��áÂXê� 300 dB/m, é
An�Eò�Ç� 1.4542 − i(6.20551 × 10−6). S
���AÛº�©O�: �/! %/!ìCò�
Ç (GIF) .S���»� 62.5 µm; ��/S��
>�� 111 µm; ��/S��R�°Ý� 90 µm,
Y²�� 115 µm, üý�l�»� 73 µm (�l
éA��% ����¥%­Ü); ��Ý/�
� 136 µm, °� 100 µm, ���Ý� 52 µm (��
��); D /S���»� 71.78 µm, ���)pÝ
� 41.78 µm. ã 9 ¤«�ê�ï�¥�«a.V�
�1nò�Ç©Ù�n�(�.

ã 10(a) Ú (b) ©OL«þãA«V��1n
��{Ä$õÇÚÄ$áÂ�Ç�1nDÂål
Cz�A5­�.

dã 10 �±wÑ, éu�/S�� DCF, lÄ
$15\Ùà¡m©�á�ålS, Ä$1�n�
×�áÂ,áÂ�Ç�1n�ÝCz�­�äk�
���Ç. ��X÷1nS��DÂål�O�,
áÂ�Ç�O�×�~�,áÂ�Ç�1n�ÝC
z­���ÇÅì~�, ������½�. éu
��S��.V��1n, lÄ$15\Ùà¡m
©��áDÂålS, þäk'�/S��.V�
�1n$�Ä$áÂ�Ç. �´, �XÄ$131
nS��DÂål�O�, Ä$1áÂA5­��
�ÇÄ��±ØC. �DÂål�L 0.8 m �, ¤k
��a.V��1n�Ä$áÂ�Çþ�L
�
/V��1n.
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(a) (b) (c) (d) 

(e) (f) (g) 

ã 9 �«a.V��1n�ò�Çn�©Ù (a) �/; (b)  %/; (c) D /; (d) ��/; (e) ��Ý/; (f) ��/; (g) GIF .

ã 10 ØÓa.V��1nÄ$Ä$A5©Ù­
� (a) �{Ä$õÇ; (b) Ä$áÂ�Ç

ã 11 ¤«�Ô«ØÓa. DCF �Ä$áÂ
Xê�Ä$131nS��DÂål
Cz�A
5­�. 3Ä$15\V��1nà¡�Ð©�ã,
�«a.1n�Ä$áÂXêþ²{
��d$

�p2�$�×CL§. ùÙ¥±�/S�� DCF
�Cz��ì�. �XDÂål�O�, �«a.
1n�Ä$áÂXêÅìªuð½, Ù¥, ìCò
�ÇS��. DCF äk�p�Ä$áÂXê,  
e�g� D /!��Ý/!��/!��/! 
%/, �/S�� DCF äk�$�Ä$áÂXê.

ã 11 ØÓa. DCF Ä$áÂXê�DÂål�C
z­�

nÜ�ÄÄ$13V��1n¥�áÂA5,
�±���«1n��§Ä$áÂXê�V��
1nS��/G�éA'X, Xã 12 ¤«.

dþã©Û��, �§Ä$áÂXê�V��
1nS��/Gk'. GIF .V��1näk'�
/S��1np 5 ��Ä$áÂXê, Ïd�
J
p1néÄ$1�áÂ�Ç, 3V��1n��O
¥¦�Uæ^ GIF .S��(�. �´ù«(��
1n3��ó²þäk�½JÝ. duþã©Û¤
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æ^��[^��Ó, Ïd���(ØäkÊ·5.

ã 12 �§Ä$áÂXê�S��/G�éA'X

4 ( Ø

�©3�Än�Eò�Ç©Ù�^�e, ïá

k��©åDÂ{�V��Dè�,1nÄ$
áÂ�Ç�ê�©Û�.. |^T�.é�/!
 %/!D /!��/!��Ý/!��/!GIF
.�~^�S��	>.(�eV��1n¥Ä
$1�©Ù9�§Ä$áÂXê?1
�[�ê
�©Û, �Ñ GIF .V��1näk'�/S�
�1np 5 ���§Ä$áÂXê, Ù{A«S�
�(�V��1n��§Ä$áÂXê0u�.
Ú GIF .S���m. Ïd�
Jp1néÄ$1
�áÂ�Ç, 3V��Dè�,1n��O¥A¦
�Uæ^ò�ÇìC.S��(�. ù�(Øäk
Ê·5, éV��1n�`z�Oäk�½���
¿Â.
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Abstract

In this paper, a pump laser absorption model for double cladding rare earth doped optical fiber is established by using the finite

difference beam propagation method combined with complex refractive index profile, and the absorption properties are analyzed in

detail for some typical inner cladding structures by using this model. The results can be used to design the double cladding rare earth

doped optical fiber.
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