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Metody detekcji gazów

Zdalne

Aktywne
(lidary) Pasywne Chemiczne

Fizyczne
i fizykochemiczne Biochemiczne

– Rozproszeniowy
– Absorpcyjny
– Fluorescencyjny

Sensory Spektroskopowe Foptoakustyczne Niespektroskopowe
– chromatografii

jonizacyjne
kalorymetryczne
spektrometrii
masowej
chemilumines-
cencji

–
–
–

–
–

–Emisyjne Absorpcyjne

W miejscu pobrania
próbki
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	!1# ,(+*%�	 0%!.2� !�0''	#C �20(,�*%�	0�()-#*'#*%	 ;	.,1!�	.%	!"#*.,�	!.:3
2,()	%*%26'#	�% .	2:"*#	%*%26''	(+< .�@('	2%+�*#* �"%��	.+*�		�	M		���	
	 0%!.2�3
 !�0''	�#&#*#	!"#*.	+$%2+#�;(,	 '<	+	(+; .%(+!;	*'%	+� .#�%	#*'	+##C �2C�"#*,�
#*'	2�+02� +�*,	 02<B,@('%�	",&'%*'#	*#.�&'# .	(+<@A	 "��%�	%*%26''	2:"*%�	%*%23
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2�+02� +�*%6�	",*� '

0 ,Sh h hν ν ν= − =7?

 .;$ 0.Sν ν ν= − =�?

�-/6�@A	D#1'	2�+02� +�*%�	�#	�% .	"	.,&	02+,0#$!/	"'<! +#	�$	$-/6�@('	D#1'
0#$#�;(%�	��	
'$&�	 2�+02� +%*'#	 �	 (+< .�.1'"�@('	�#	N	�	 *#+,"#&,	"'$&%&
 .�!% �" !'&�	�%B%1'	*#.�&'# .	(+; .%(+!#	+F!.:2;	+$%2+#	 '<	!"#*.	�	%*%26''	��
+*#�$/�%	 '<	"	 .#*'%	"+C/$+�*,&�	.�	!"#*.	2�+02� +�*,	C<$+'%	&'#-	%*%26'<
"'<! +;	�$	%*%26''	!"#*./	0#$#�;(%6�

0 ,ASh h hν ν ν= + =8?

 .;$ 0 .ASν ν ν= + =E?

�-/6�@A	D#1'	2�+02� +�*%�	�$#	�% .	"	.,&	02+,0#$!/	&*'%� +#	�$	$-/6�@('	D#1'
0#$#�;(%�	��	
'$&�	2�+02� +%*'#	�	0�$#*%�	0�",B%�	(+< .�@('	�$#	O	�	*#+,"#&,
"'$&%&	#*., .�!% �" !'&�

�0%!.2� !�0'#	2#&#*�" !#	 .#*�"'	C#2$+�	$�C2%	*#2+<$+'%	C#$#"(+%	"	()%3
&''	'	�()2�*'%	@2�$�"' !#�	��	+#1%.	.%�	&%.�$,	*#1%B,	+#1'(+,A	&�B1'"�@A	$%.%!3
(�'	"'%1/	6#+:"	+#	0�&�(;	1# %2#	6%*%2/�;(%6�	02�&'%*'�"#*'%	�	�%$*%�	$-/6�@('
D#1'	P�Q�	��	"#$	.%�	&%.�$,	*#1%B,	+#1'(+,A	&#-,	02+%!2:�	(+,**,	*#	#C �20(�<

�, �	��	�$%#	+�#"' !#	�#&#*#	=#?	�2#+	 ()%&#.	0�+'�&:"	%*%26%.,(+*,()	=C?	P7Q

h�

h�0

h h h� � �1 0= –

Stokes Anty-Stokes

i f

a) b)

i f

�0 �S �0 �AS
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�$%<	02#(,	.%�	&%.�$,	02+%$ .#"'�*�	*#	2, /*!/	E�	�'<$+,	R2:$-%&	@"'#.-#
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S2:$-%&	@"'#.-#	&�B%	C,A	*'%02+% .2#�#1*,	1# %2	%&'./�;(,	02�&'%*'�"#*'%
�	$-/6�@('	D#1'	$�0# �"#*%�	$�	1'*''	#C �20(�'	&'%2+�*%6�	6#+/�	
	 0%!.2� !�0''
#C �20(,�*%�	(+<@('%�	�%$*#!	/B,"#	 '<	1# %2:"	02+% .2#�#1*,()�

�#.<B%*'%	02�&'%*'�"#*'#	�.2+,&#*%6�	*#	"%�@('/	D�.��$C'�2*'!#	&�B*#
�!2%@1'A	+#	0�&�(;	02#"#	�#&C%2.#3�%%2#

( ) ( ) ( )( )0 exp ,I I L cλ λ σ λ= − =I?

6$+'%H	 ( )0I λ 	�% .	*#.<B%*'%&	02�&'%*'�"#*'#	%&'.�"#*,&	02+%+	R2:$-��	�	�% .
�$1%6-�@(';	&'<$+,	R2:$-%&	02�&'%*'�"#*'#	#	D�.��$C'�2*'!'%&�	�	�0' /�%	!�*3
(%*.2#(�<	6#+/�	*#.�&'# .	 ( )σ λ 	�% .	02+%!2��%&	(+,**,&	*#	#C �20(�<�

K2+%!2:�	(+,**,	*#	#C �20(�<	�% .	"'%1!�@(';	()#2#!.%2, .,(+*;	$1#	$#*%6�
6#+/	'	&�B*#	6�	",+*#(+,A	"	"#2/*!#()	1#C�2#.�2,�*,()�	�*#�;(	*#.<B%*'%	02�3
&'%*'�"#*'#	%&'.�"#*%6�	+%	R2:$-#�	*#.<B%*'%	02�&'%*'�"#*'#	$%.%!�"#*%6��
02+%!2:�	(+,**,	*#	#C �20(�<	�2#+	�$1%6-�@A	���&�B*#	�C1'(+,A	!�*(%*.2#(�<	6#+/
"6	"+�2/

( ) ( )( ) ( )( )0log / / .c I I Lλ λ σ λ= ⋅ =�?

��	$%.%!(�'	6#+:"	"	&'%� (/	'()	", .<0�"#*'#	 .� �"#*%	 ;	.#!B%	&%.�$,
D�.�#!/ .,(+*%�	
F&%.�$#()	 .,()	",!�2+, ./�%	 '<	#C �20(�<	02�&'%*'�"#*'#
0�$(+%2"�*%6��	�# #$#	 0�&'#2/	 0�1%6#	 *#	 �!2%@1%*'/	 +&'#*	 ('@*'%*'#	 6#+/�
+"';+#*%6�	+%	+&'#*#&'	�%6�	.%&0%2#./2,	0�" .#-%�	"	",*'!/	#C �20(�'	02�3
&'%*'�"#*'#�	��	0�&'#2/	+&'#*	('@*'%*'#	6#+/	 .� �"#*%	 ;	C#2$+�	(+/-%	&'3
!2�D�*,	�2#+	&'!2�02+%0-,"�&'%2+%�

�()%&#.	 (+/�*'!#	 D�.�#!/ .,(+*%6�	02+%$ .#"'�*�	*#	 2, /*!/	I�	�+/�*'!
.%*	 !-#$#	 '<	+%	R2:$-#	02�&'%*'�"#*'#	0�$(+%2"�*%6��	&�$/1#.�2#�	!#2/+%1'
+ '*.%2D%2%*(,�*,&'	D'1.2#&'	�0.,(+*,&'�	!�&�2,	0�&'#2�"%�	�2#+	/!-#$/	$�+�3
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.1%*!/	"<61#�	$"/.1%*!/	 '#2!'�	'.0�?�	�#+	+*#�$/�;(,	 '<	"	!�&�2+%	0�&'#2�"%�
0�"�$/�%	#C �20(�<	0#$#�;(%6�	02�&'%*'�"#*'#	��	"	 .�0*'/	"02� .	02�0�2(��3
*#1*,&	$�	�%6�	 .<B%*'#�	�##C �2C�"#*%	02�&'%*'�"#*'%	0�"�$/�%	�!2% �"%
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