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  6�.#����N<H/ �_�%� 9�$!"� P�$�%� n8 9��� �!` �?
�$/ .!
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SAM (Spectral Angle Mapper) ��$/ �,�& ���M<�$/ �.
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��$!$#4 ,��#Q/  ���
!*8 ��#��$ �/W �� .�!<���"  4,��&
 ���8 '
/ �",%8/!Q  �
��$�%& �? !Z%� �G /,�S
>9��$!"� -
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9��$!"� '�/ ��G

&�H#*Q !Q I��& 78!� �? �#<#X9�$!"�)I-&�(7�8!� ��  
$!$#<#W�K  X
*#X��$/ 9�$!"� �!<��" ��? ��S)6 ��?  

!R� �/ ���
� ��<@��Q�L)S�,��/��)2!? �
C�? �#NG/ �/ .�)�S 
����$!"��*Q !Q #<��#��&�H �� X#��$!$  �#<#W�K  X
*��# X
9�$!"� �? 78!� ��#�7� ��
)�0�/ �? X=���$!"� ���23 �� 
!
	�)Q ]�#!=�$/]��[.���$!"� '
/ �)�H 4/,G�.�� ��? ��G

� �
/!5` �#E$�!?��G=�%$ ��0�=�,#�$� 4��@Y/ �? 7#� -
�$/.

?9�7��/�!Q !
)s6�,%Z%$!<$K /!? =��8 #��=Q/#!*8  4 ,
�� � �?SAM.
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?9� A��/�!Q !
)s6�,%Z%$!<$K /!? =��8 ��G=�)L�8 #%#$!$ ��#!*8 ��
Q/ ��#6�NG �4 ,#$ �/W  �#�� � �?SAM.
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?!B >�?��"!? �:�VVVVV ��n*$ �/!E �<	!" �$/ .��%?'
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�
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�
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�G�0.
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)S
�� ,H/  >�? �$ �? 9/)6 ��)�6 ����.�M.6K =�G 3)�M� =��G=

�N#� N+  �#N+#���6 �#�!�8 n.�G,�H/ =��.�M.6K�I���& 
�
�)��#�,���K  �
���8 �,%<���G ���?#�����K '�
�)��#? ���#!<.
'

��/� /� �!<�")I-&m zv�/.(/ �	�?
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!S
����� �? #�%=&#/ �.=�  
7��/� �$/ .��)6 ��G=3)�M� =

�#N+ �N#	�)�Q ��	�? ��? O$/ ,H �#!=��.��? �� =v�*<�� 
�!<�"���.��? �� �)s��? =��N�& �,���/� 9)�N%2� �./�
'

��0%$ �� �G,H/ =��.M.6K �3)M� �!8�/ �?  ,�/
�� '#'$ I
@����.�� �� ���K =��Q ��$/ �,�& ��<	!" !R��� '$)L/ .��
'
/$�!?�z��)6 =��N#� =3)�M� �
��$�%& �J�$ �� ��#N+

 �,�& ,��/)I-��&m(�/ ,�%6��@+� 7�)�76�/)8
�)�
�	�)��Q#!=�

?#6)#��76�/)8
�)
�	�)�Q #!=Q �#� ,�%*@��)G '��8 !
�)�
�
	�)��Q#!=Q ,��%*@��)G �#� 76�/)��8 '���8 !
�)��
	�)��Q �#!= 

� ,%*@��)G
�)
	�)Q �#!=.
�� 7�)�76�/)8 
�)
�	�)Q#!=9)�N%2� �.��� :!&  78!� �� 

��/�)I-&m.(��$/ =!#	�)Q �%$ �	�? .���8���G=��&��
I#-.��6 �,��%G�=I����& �%��$ 1d���6 �V)��
W^Q ,��`�� �^8

)'
�,�K��
� �/!?C (��V�6�z�n#$�<Q 4��$,*	 ,`�� z��6 
|76�/)8 ,`��  ��6z,%*@��)G ,`�� �,.�%#��=7�#� �%�$ 

���8 I��& �,& ��
 =�G �/!NG �? �)��K  ��#*#$ ���$!"�#<�
�$/ . 4 ,�#Q/ ��? ����� ��;? �� �G�^8)
W^Q �,H/  '
/ ��

 �,�& 9�$!"� 4�%?!8 �)*?   ��
!*8 ��? 7�#� ,�%*@��)G =��G
�,& I
,@6 �#<%0�,�/.

�Q ,H/ #� ,%*@��)G '�8 !
�)�
	�)�Q �#!=A!�B j�N�& �� 
�.�� ��/� 9)N%2�)I-&m.(��$/ =!#	�)�Q ,H/  '
/ �	�? .
���8 �/ ,%6��@+ ,H/  '
/ n�� �&�� =�G :�^8)
W^Q)'
�,��K (

����J%� =/�/� =,��%?)�V���6 �z,��`�� (,��%*@��)G �����6 �V
�
W / T)� '�8 !#Q �,`��)z�6|,`�� .(�^8)
W^Q =�G�)*?

 ,H�� ��)6 '
/ ���z�6�VQ/ �? ,`��#�,�& I
,@6 4 , ,��/ .
���8 !? � ^+ �%$ �%#�� �� =�G
�,& �� ���8 ��,8�?4�)�`

��/� �)�H �,%8/!Q .
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pl

Kfs 

Qtz

B.$

0.2mm 

پ

0.4mm 

ب

0.4mm 

Qtz 

He

ح

0.4mm 

Alu

چ

0.4mm 0.4mm 

Kfs 
Qt

K

خ

Qt

ث

0.4mm 

Ser

Qt
0.٢mm 

تج

0.4mm 

?9�C'#�� �.����J%� �$�%&Q�L)S����C�? .

?9�Dv�/ �)s6
� !#Q)-$ !-�� �/ 
�)#��<=��J%� (XPL) A�)s6 
� !#Q)-$ !-�� 7�)� 76�/)�8 �/ 
�)�
	�)�Q �#!=(XPL) ��)s�6 
!
�#Q)-$ !-�Q �/ #� ,%*@��)G '�8 !
�)
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Zn SbPbMoCuAsAgAuYXSample nu. 

615 80/3366 1684 80/358/2617 31° 09 ´ 48´´ 59° 04 ´ 15´´ BZG-1 

41/09 71/12 333462131° 10 ´ 00´´ 59° 04 ´ 12´´ BZG-2 

16 1/16 121/07 9111/34131° 10 ´ 05´´ 59° 04 ´ 19´´ BZG-3 

694 101/2550 0/94 804 84/3113/62086 31° 10 ´ 06´´ 59° 04 ´ 23´´ BZG-4 

160 102/1119 0/9440 71/93/2110 31° 10 ´ 5´´ 59° 04 ´ 38´´ BZG-5 

10/93 81/04 17/20/21 1331° 10 ´ 30´´ 59° 04 ´ 23´´ BZG-6 

26 1/13 290/94 8742/934/29331° 09 ´ 53´´ 59° 04 ´ 15´´ BZG-7 

464 57/6187 1/01 185 78/15/5418 31° 09 ´ 52´´ 59° 04 ´ 15´´ BZG-8 

850 102/5860 1/02 1250 97/730/12118 31° 10 ´ 12´´ 59° 04 ´ 35´´ BZG-9 

2462 39/2968 2/9856 66/259.6 2470 31° 10 ´ 01´´ 59° 04 ´ 35´´ BZG-10 

?9�@K4/!##l6 �N#&)LW �.�� !s%+^_�����C�? �� ,5� 

J�% L!u 
0<�@NG P�!`�%+ .
Zn Au Sb S Pb Mo Cu Bi As Ag 

Zn �
Au 0/836 �
Sb 0/287 0/534 �
S -0/273 -0/277 -0/313 �

Pb 0/885 0/967 0/552 -0/324 �
Mo 0/886 0/559 -0/135 -0/162 0/612 �
Cu 0/672 0/880 0/782 -0/383 0/921 0/299 �
Bi -0/025 -0/159 -0/457 0/842 -0/215 0/210 -0/421 �
As 0/465 0/639 0/891 -0/448 0/678 0/044 0/819 -0/511 �
Ag 0/504 0/719 0/467 -0/234 0/601 0/225 0/612 -0/303 0/532 �
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