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Abstract: The current advances in the research on PbTe material and film are overviewed in this

paper. Different preparation methods of PbTe film and their features are discused. The conclusion that

the chemical composition, structure, modality and optical characteristics of PbTe film are directly related

to the characteristics of material and substrates, deposition temperature and preparation method is given.

This conclusion is of significance to the future research on PbTe film.

Key words: infrared; optical coating; PbTe; refractive index

1 �zsN6
�~�rm0},k�d�xv^�[GW|2�\mkWÆH�X�Fx0}\m>3�hvUWG-tp9pJ���\mH-�o��z:0}\mH->3�hvV�2��0}\mH-�o��;��^JTvH-#s��Æ�v0}(sd���%^Q>mW4.*#�D��ld\mZH}�8�\mH-�o��T��ovoI	Æ�R+oIFv{z��odi|r;foI}vUEg-j�e�gq��o��v℄?d��v{�#W.

*#�z�f5�oIFpÆ��\mHv�= gp���=,gq�H-�o��v\mj(Y���,Wv\m�oAOv�(Yp4�\mZH}v��l6 p6�IFA p&�sN^�~�&\mH-�o��voIF��zUE�_4j(Y�dOU�.s,W�(Y	4vAO�p��v+xW�xv;wWzw�;5v�\mh�Q9\m�o1)ZH}5�:b	vT7WvAO��^ �~u�sd�&y��'\m4�(YAO PbTev�#;IW4��~�
2 PbTe�I htYHVU�2007–07–17jeNP�l�� (1974 —— ) �R�)*FV�+�℄�b_xA[�Æ|�`/vY76
P�xA�

Infrared (monthly) / Vol.28, No.12, Dec 2007



� 28 ��� 12 � � ! 35

PbTe AO:� – 1|l�qa�rDv=-�bY� [10] �Wv�l6��s 0.33eV��v\m��v�(Y4i 5.6 �vq�s6y7Wv\m�oAO�:34v�Wv
9�=�s 3.4µm �f5� PbTe �ovjk9�6�D�.H6-r 50µm 0� 100µm [3] � PbTe AOvTD6	%℄�:d ZnS � ZnSe xz�(YAOoI^JTvUE{Y�oIv<C�T�H-#�{� [3,9] � PbTe AOv$���:Wv�l6�|�%��50^D�LviAO%!��Qd(	�JS�	�v.\tV-�=�e�q�H-��v�=zjWj(Y���dO.HCW0��#;Iv��90# PbTe AOv�D�� [1] �D�9I��ovH-�E-x�>#�f�4aAO^gD��5Æ�ov#sdAO��5�Xv�op?^D�sN0#�o?���0��ov#s��e7WO8�;fv PbTe AOW�o�#���
3 PbTe?i \�(^

PbTe �av1Q$�^�a�1QW�1QK��W��1Qv�a?D�Ya�a��H~��Yab���r��W�a�1Qv�avuhg�D�s 107cm3
∼

103cm3 ���D�s 106cm3
∼ 102cm3 �Tme^�XVH~���d�1Qm�O�`��D��\am�:v�Ov�V$1Qv����r&=
�wL��`|_8��Sxk�
�VÆ��	o��uhg�z�D�v

104cm3
∼ 101cm3 FLt [5] �

4 �8 PbTe?i�(&O�v PbTe�a�#��^=A�_�W�*m6 (HWE) ��=A�_�:D��avC�.1Q℄[g	jv PbTe m��o:uhg�4�D�: 108cm3
∼ 106cm3 FLt��*m6:D��m6vC�W MBE � MOCVD(�Wv+#�m�s1Q℄WW MBE ���#vf=odvm�m6I��Æ�oiA

O [5] �� – 1�qav<v},�Fz�Q�m61Q5��0���;4 [11] �v;Y4vw� (500 � ∼ 600�) ���,^	4v��/�Jaz����z���5;J=��m6IX!J2��W�mv HWE (�,s1Q℄odvm�m6IWO�?vAO [5,11] �
5 PbTe�Q yB>�UEa&" [6] W�0���v SI(111)�}$UmN PbTe �o�5W X 9(F!�N PbTe �o�4��
� PbTe �o?!s���	4���v [010] �m�?�
s[��vÆ�?��yY��v [111]Æ�?�G</k���?Wi|w�r PbTe �v Te RL^D
[6] �Tm��o/h,D�vj�di|w�W
PbTeAO�v TeOL�^D [6] �D�9I�i|w�34�/h,D���� Te OLpÆ�/hUm�v,D pj�5�� PbTe �ovH-#�vGL/k�i|w�s 175 � ∼ 225�� Te OLs 0.3% W 0.8% vov�(Y4�=A��Te OLs 1.5%vov�(Yk	����={j [3,6] �y��v\���\mH-
PbTe �o^Z �vD){��

A. Dauscher [1] 7W^\oHUm (PLE) ���v 90 � ∼ 300 ��q�v7FW Si(111) �
Si(100)�BaF2(111)vi|$�#N PbTe�o�dOW AFM FK�o�a��
v 200 �
∼ 300 ��q�v BaF2(111) $.Htr/hfF�u`;-v4�L PbTe �o�v 150 � ∼

300 ��q� Si(100) $v PbTe �ov/hfF�-b3j��/ 1 [1] �n 1 � AFM u��o�xs��lr
PbTe k{r rms qptx	 (�) j} /rms (nm)8G BaF2(111) Si(111) Si(100)

90 7.5 2.7

150 24.3 5.0 25.0 30.0

200 26.4 36.0

250 41.1 39.0

300 66.5 31.8 76.6 90.0
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36 � ! 2007 � 12 %dO EPMA !�.Æ�v 150 � ∼ 160 �W 150� ∼ 200�vK6w��}�.H!1v
BaF2 W7F$trd�Ab-{((	D�v�o (�k 1)�S℄�6�q�gq�	RLOL�)Wr Pb W Te vAO#��v�# PbTe�o5��i|w��q.�s 150 � ∼ 200 �
[1] �

l 1 eP EMPA "�u^ww<gx	��w8GX
BaF2(111) %UY PbTe  pw.|)4�/k�v 90 � ∼ 300 �Umw��qrTtrv�o��b-2X�2�?��Z�dUmw�Wi|℄#^�
vD��[� �v:�v 200� ∼ 300��qr�v BaF2(111)$.Htr/hfF�u`;-v4�L PbTe�o�.H^�~�z�ov4rUE [1] �����\mH- PbTe �o%^ �D){��5�^��o/hfF��H�H-#�vVÆ4�D?v4��A^��ov�(Y��H�FxH-#�44��

M.Baleva W M.Surtchev [2] W PLE ��v
Si(100) i|$UmN PbTe �o�dO �W
XRD 9(!�4���
 PbTe�o^�I2�?�di|��v�DIs0{Z CsCl[100]?��}Is0{Z GeS[111]?�3mIs{Z NaCl[100] ?�v �Li|$Umv�ov NaCl?s���E-$3^Bv [100]yQ [2] ��3W�#! [9] 4�N PbTe �ovzw℄#�.4�/k� PbTe �ov�(Yv9�

v9Q��̂ )v�(Yw��F�w�p4��ov�(Ypz�v
9�gr� PbTe �ov�(YRd�w�-b	5�rQ9�g�
PbTe �ov�(Yw��F^T����(YRw�-bvO��`� PbTe �ov�(Yw��FWUm5vi�w�^D�vH���a 160 �� 180 �� 200 �� 220 ��K6i�w��H 160 �i�w�Um℄9v PbTe �ov�(Yw��F3��os −0.002K−1 ���
PbTe �ov0}\m>3[G�hvUW%^ �vD){��
6 PbTe�I yB2M7x� [3] v PbTe AO0J�h4Nmp[S��aWH.*{(1Qv PbTe �a5s��AOT?XvoI�\aOÆvtV-�=��ovjOYg�z��Æv9Qja
12µm v�qr�og-X;jk�sd�4��j7WD�* Te v:b	AO5s��AO��N PbTe �o�!�N/k�vp6vi}w��qr�\��AO?XvoI�v.\tV-x��s\OK:b�AOT?XvoI�vtV-x�v�4��K4!�D���* Te v:b	AO�0# PbTe H-�ovl\m9�vH-#s^ �LM [3,7] �

E.A.Albanesi [13] v&�-.*VÆv�_��v>\$xQN%^ Nacl?v PbTe�avH-#��57W Kramers-Kronign�xQN���F ε W�VD�H-DF���=�F��(Y�N/k�>\xQv PbTe�avl?W6:F$^ZTvD�#���H^v4�^ �{�� N. Romcěvicá [14,15] �Ms<v PbTe �aAOv 10K ∼ 300K w��qrvH-#s�!N4��5W=Y�
-n�uY!��l\m�(H��tr<�6!�Zn8!1ua 122 � 166 W 192 9F_v\�\mH�u�dMs��v<v{Z^D�5ÆWw��Msx�^D�5�e4NvMsv4���
%^LvKX�4�N� PbTe	1H-#s0#^mpvLM��dOMsv��0-AOvpF?���0-AO 
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7 ;L&y�4�(Y\mAO PbTev�>#�4N�'�	� PbTe �ov;f�#��r℄��!N�mv\E�/ENp� PbTe �orAOv4��~�7�ey��.(℄� PbTe�ovb-2X�2�?��ZrH-℄#dAO..#��i|℄#�Umw�r�#��^�
D��$E\�H^ PbTe �o4�rUW%^ �LM�AQ\^
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