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Ag2O ��3#.�p�;�Ý1�Ú^1��¡äkd3�A^cµ. |^�ª^��Aí�Eâ, ÏL
N!�.§Ý3�ÈíØ� 0.2 Pa!��'� 2:3 �^�e��
�X� Ag2O ��. |^Ï^�f�. (�) 1

� Tauc-Lorentz �fÚ 2 � Lorentz �f) [Ü
���ý� �1Ì. 3 1.5—3.5 eV Uþ«m, ���ò�Ç
3 2.2—2.7 �m, �1Xê3 0.3—0.9 �m. 3 3.5—4.5 eV Uþ«m, ��¥y
²w��~ÚÑ, �« Ag2O ��
��lfN��ªÇ3 3.5—4.5 eV �m. �X�.§Ý�,p, ���1ÆáÂ>oNþu)
ù£, Tù£8(
u��¬��*AC��.§Ý�,pO�. Ag2O ���1Æ~êLyÑ;.�0�á�A5.

'�c: Ag2O ��, ý� �, �ª^��Aí�, 1Æ5�

PACS: 61.82.Fk, 07.60.Fs, 81.15.Cd, 78.20.–e

1 Ú ó

�zÕ (AgxO) ��äk9Ø½5, �\9
½r1ì��, �9©)�ÕB�âf. |^ÕB
�âf�L¡�lfN-u, �â»1�û�4�,
OréáÅ1�Ñ�. AgxO �ù«9Ø½5¦
Ù3áÅ���1�;Ú^1�;�¡��
4
�'5. Fuji � [1] Ú Kim � [2] k��Ñ AgxO �
��^�p�;�Ý1��ÖÑ�Ú^1��ù
��. |^ AgxO ��9©)�)�ÕB�âfØ
=��)C|1, Jp1�Ú^1�áÅ����
;�Ý, ��±Jp1�Ú^1��&D'.

AgxO ��äk°��Y�� (1.2—3.4 eV),
ùÌ�8(uØÓ�����Eâ�����
3�(�!¬N(�!zÆ�'��¡�ã�
�É [3−6]. â©z�� AgxO ��) AgO, Ag2O,
Ag3O4, Ag4O3 Ú Ag2O3. Ù¥ Ag2O �9Æ5�
�½ [7], Ù9©)��.§Ý3 400 ◦C NC,

 AgO 9©)��.§Ý3 200 ◦C NC [8,9]. 8
c(6 AgxO ��3p�;�Ý1�Ú^1��
A^JK´Ù9©)��.§Ý p. æ^ó�
þ~^��6^�í�Eâ��� AgxO ��Ï
~äk (AgO + Ag2O) ü�(� [8,10], dü�(
��� AgxO ��9©)��.§Ý p. Gao
� [11,12] C5æ^�6^�í�Eâ¿9Ï�.\
9Eâ3Àæ�.þ��
ü� Ag2O ��, ¿|
^1¯�9?nEâïÄ
Ù9½5Ú9©)
L§. ïÄ(Jw«Ù9©)��.§Ý�k�ü
$� 200 ◦C NC. ùL²òü� Ag2O ����ü
�(�� AgxO ��k�Uk�)û AgxO 3áÅ
���1�;Ú^1�;�¡�A^JK.

Gao �®é��'!í�õÇÚ�AíØé
�6^�í�Eâ��� AgxO ���(�Ú1
Æ5��K��
�\ïÄ [13−16]. Ù¥é���
1Æ5�ïÄÌ�æ^
��Ì!ß�Ì�L�
�{. d	, Gao �<�|^ý� �1ÌÚ single-
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oscillator �.ïÄ
�6^�í�Eâ���ü
� Ag2O ���1Æ~ê, �m
Ûõ31Æ~ê
���kd��Ôn~ê. , AgxO Ú Ag2O �
��1Æ5�é�(�!¬N(�ÚzÆOþ'
é¯a, æ^ØÓEâ������1Æ5�¬�
3é�� �. Äud, �©æ^ý� �1ÌE
â:ïÄ
�.§Ý (Ts) é�ª^��Aí�
3Àæ�.þ��� Ag2O ��1Æ~ê�K�.

2 ¢ �

æ ^ � ª ^ � � A í � E â 3 Ø Ó Ts

^ � e � À æ � . þ � � 
 � X � � Ag2O
� �, Ù ¥ q á � p X Õ q (99.995%), º �
� 220 mm×80 mm×5 mm, qmå� 35 mm, �
AíN�pX�, í�íN�pX�. �Jp��
� Ag2O ����þ, �A¿¥��.ý�þ`
u 6.0×10−4 Pa. ���ª�È�, �íÚ�í�6
þ'� 2:3, ó�íØ� 0.2 Pa, í�õÇ� 200 W.
¤ÀJ� Ts ©O� 125 ◦C, 150 ◦C, 175 ◦C, 200 ◦C.
��ý ëê�ÿþæ^ Woollam úi� M-2000
.ý ¤, �(�ÿþæ^ X ��û�¤ (XRD)
Ú×£>fw�º (SEM). ±þÿþþ3¿§e?
1.

3 (J�?Ø

3.1 ���(((���AAA555

ã 1 �ØÓ Ts e��� Ag2O ��� XRD Ì.
dã 1 ��, Ts = 125 ◦C �, ������ 〈111〉 �

ã 1 ØÓ�.§Ýe��� Ag2O ��� XRD Ì

�� Ag2O ��, Ù¦ Ts ^�e�����ä
k 〈111〉 J`���õ¬(�. Ts �Jp, kÏu
õ¬(��/¤. L 1 �æ^ Scherrer úªO�
� Ag2O 〈111〉 ���²þ¬âº� (size) Ú¬�
�*ÆC (LS). �X Ts �,p, Ag2O 〈111〉 � size
O�,  LS ~�, ùÌ�8(uB�¬â�L¡O
r�A. ã 2 �ØÓ Ts e��� Ag2O ���L¡
/mã. �X Ts �Jp, ��L¡Åìo÷, �â
º�ÅìO�, Hole-alike (�àw, w«,p§Ý
Ø|u/¤²"���L¡.

L 1 Ag2O 〈111〉 ���²þ¬âº� (size) Ú¬��*ÆC (LS)

Ts/◦C 2θ/(◦) FWHM/(◦) size/nm LS/%

125 32.8152 0.38024 21.53722 0.01465

150 32.83155 0.41857 19.5658 0.01438

175 32.82624 0.36793 22.25843 0.01314

200 32.86083 0.34596 23.67405 0.00931

3.2 ýýý���   ���111ÌÌÌ

Ag2O ���ý� �1Ì[Üæ^V��
�. [11]. Ù¥ ds Ú db ©O�L¡o÷�þÝÚ
N�þÝ. L¡o÷��1Æ~ê�lk�0�
�. (EMA), N��1Æ~ê�lÏ^�f�
. (�) 1 � Tauc-Lorentz �fÚ 2 � Lorentz �
f). ���þÝ df ½Â� 0.5ds + db. Ï^�f�
.�£ã�

ε = εT-L +
n=2∑
n=1

εn L

=

(
ε1 T-L +

n=2∑
n=1

εn1 L

)

+i

(
ε2 T-L +

n=2∑
n=1

εn2 L

)
, (1)

T-L Ú L ©OL« Tauc-Lorentz �fÚ Lorentz �
f. Tauc-Lorentz Ú Lorentz �.�L«�

ε2 T-L =


AnEnCn (E − Egn)2

(E2 − E2
n)2 + C2

nE2
· 1
E

E > Egn

0 E 6 Egn

, (2)

ε1 T-L = ε∞ +
2
π

P

∫ ∞

Egn

ξεn2 (ξ)
ξ2 − E2

dξ, (3)

εn L = εn1 L(∞) +
A2

n

En − E2 − iBrnE
. (4)

3 Tauc-Lorentz 
f�.¥, P ´�ÜÌ�, En ´
>f�[U, An ´[Ü~ê (fitting constant), Egn

056106-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 5 (2012) 056106

�1Æ�Y. 3 Lorentz �.¥, Brn ´1ÌÿÐë
ê, En ´>f�[U.

ã 2 ØÓ�.§Ýe��� Ag2O ���L¡/mã

L 2 ý [Ü�o÷�!N�Ú��þÝ

125◦C 150◦C 175◦C 200◦C

ds/nm 1.709 7.484 0.096 1.037

db/nm 209.396 223.332 139.961 135.263

df /nm 210.251 227.074 140.009 135.782

ã 3 �\��� 70◦ �ÿþÚ[Ü�ý ë
ê (Ψ , ∆) Ì. é²w, ý ëê�ÿþ(JÚ[Ü
(JÄ�ÎÜ. [Ü� ds, db Ú df XL 2 ¤«, 
Ï^�f�.¥[Ü�ëêXL 3 ¤«. ã 4 �
ØÓ Ts e��� Ag2O ���ò�Ç n Ú�1X

ê k Ì. Ag2O ���1Æ~ê�²wLyÑ;
.�0�A5. 3 1.5—3.5 eV Uþ«m, ���ò
�Ç3 2.2—2.7 �m, �1Xê3 0.3—0.9 �m.

ã 3 \��� 70◦ ÿþÚ[Ü�ý ëê (Ψ , ∆) Ì, Ù¥¢
�Ú:�©O�Lÿþ�Ú[Ü�

L 3 Ï^�f�.¥[Ü�ëê

T /◦C Oscillator An/eV En/eV C/eV ε∞ Eg/eV Brn/eV

125 Tauc-Lorentz 112.01 3.3989 1.3988 1.6023 2.4038

Lorentz 3.3037 2.0566 0.45067

Lorentz 2.2196 2.7673 0.28089

150 Tauc-Lorentz 55.305 3.3095 1.6292 2.0078 2.293

Lorentz 2.2523 2.2537 0.78995

Lorentz 1.8876 3.4376 0.6857

175 Tauc-Lorentz 59.546 3.3929 1.1041 1.8796 2.3362

Lorentz 3.057 2.3136 0.79601

Lorentz 2.2669 2.9331 0.6064

200 Tauc-Lorentz 11.856 3.5558 1.1213 2.6963 0.85373

Lorentz 3.1532 2.3809 0.76968

Lorentz 1.0209 2.9774 0.39469
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ã 4 ØÓ�.§Ýe��� Ag2O ���ò�Ç n Ú�1X
ê k Ì

3 3.5—4.5 eV �m, ���ò�ÇÚ�1X
ê¥yeüª³=¥y
²w��~ÚÑ, ù�
« Ag2O ����lfN��ªÇ3 3.5—4.5 eV
�m. �X Ts �,p, ��3áÅã��� n Ú k

þÅìü$.
���1Æ�Yæ^ Tauc úª[Ü. Tauc ú

ª�^eªL«:

α(hν) = B1/2(hν − Eg,dir)1/2, (5)

Ù¥ α �áÂXê, B ��(��'�~ê, hν �
1fUþ, Eg,dir �1Æ�Y, α �|^e¡úªO
�:

α = 4πk/λ, (6)

Ù¥ k �����1Xê, λ �Å� (ü � cm).
ã 5 �ØÓ Ts e��� Ag2O ���1Æ�YÌ.
é²w, �X Ts �,p, ���1Æ�YoNþu
)
ù£, =l 3.129 eV Ñ�ü� 3.07 eV, Tù£
�8(u��¬��*AC� Ts �,pO�.

ã 5 ØÓ�.§Ýe��� Ag2O ���1Æ�YÌ

4 ( Ø

æ^�ª^��Aí�3�ÈíØ� 0.2 Pa,
��'� 2:3 �^�e��
�X� Ag2O ��.
Ts �JpkÏuõ¬(��/¤, Ø|u��L
¡1w� Ag2O ��. æ^V��XÚÏ^�f�
.[Ü
���ý� �1Ì. 3 3.5—4.5 eV «
m, ��� n Ú k ¥yeüª³, =¥y
²w�
�~ÚÑ, ù�« Ag2O ����lfN��ªÇ
3 3.5—4.5 eV �m. �X Ts �,p, ��3áÅã
��� n Ú k þÅìü$, 1Æ�YoNþu)

ù£, =l 3.129 eV Ñ�ü� 3.07 eV, Tù£�8
(u LS � Ts �,pO�. Ag2O 1Æ~ê�
LyÑ;.�0�á�A5.
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Abstract

Ag2O film has a potential application in high-density optical and magneto-optical disks. In this paper, a series of Ag2O films is

deposited by radio-frequency reactive magnetron sputtering at different substrate temperatures, a deposition pressure of 0.2 Pa and an

oxygen flow ratio of 2:3. The spectroscopic ellipsometry spectra of the films are fitted by using a general oscillator model (including one

Tauc-Lorentz oscillator and two Lorentz oscillators). In an energy range between 1.5 eV and 3.5 eV, the refractive index and extinctive

coefficient of the film are in ranges between 2.2 and 2.7, and between 0.3 and 0.9, respectively. The film indicates a clear abnormal

dispersion in an energy range of 3.5 eV and 4.5 eV, meaning that the plasma oscillator frequency of the film is in this energy range . A

redshift of the absorption edge of the film occurs with substrate temperature increasing, which can be attributed to the increased lattice

strain. The optical constants of the film clearly show the dielectric properties.

Keywords: Ag2O film, spectroscopic ellipsometry, radio-frequency reactive magnetron sputtering, optical proper-
ties
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