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<D*-,K>I<=ED0]<=25cJE=0]C-*-27?Rb-X5<=,:ED254-c-dK)+*-,(.^03254"6-2��(?:T-X5<[N"G34�<D*-27>@<=,:?A*-4-25�WT;,^27>q<D*-,(?'ED2Z<=,:ED2o0
GJ4^?A*-G`G3>D274;ch<=*;,FL$274;6-G�L$>MX7,:4-c3<=*1274UQJG3X5QJ,:6�\;4;G3<MGJ4;X5N/_�GJE�<=*-,~6B0]<A0h038aG Q3,@034-6189,:X7G�L
<D*-,�Xo0ON3,'ED254-cPb-X5<=,:Et8-T`<K03X7>IG�_�GJE�<=*-,1?'GJ.(C-T;<=0]<=25GJ4 G3_+<D*-,^<DE=034->�_�,'Et_�T;4-?:<D27GJ4 254 <=*;,
_�EI,'�}T-,'4;?:N�6-GJ.103274�d1k[4 <=*;,(_�GJX5X7G�L$274;cH>D,'?V<=25GJ4�\lk@25X7X5T->I<DE=0]<D,R<=*-25>�<D,'?A*-4;27�}T-,^L$2Z<=*�034
,�n-0].1C-X5,3d
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Li0OQJ,'X5,:<�L$27X5Xq89,�6-25>I<=G3EI<=,:6�0]>P2Z<H<=E=0OQ3,'X7> <=*;EDGJT-c3* <D*-,�,'03EI<D*�\@?A*B034;cJ274-c|25<D>HC-*B03>I,
034;6�0].1C-X525<DT-6-,^>IC9,:?:<DEDT-.�\�89,:274-c"<=*;27>R,VS ,:?:<(.1G3ED,�?:ED25<D27?'03XiT-4;6-,'ER<D*-, C-ED,:>D,'4;?',�G3_
0�?:NW?:X727?"C-0]<D<D,'ED4 d )+*;,'ED,"Lp,'EI,�>I*-G�L$4�274�?A*B0]C;<=,:EP�`\~,Vn;03.(C-X5,'>HL$*-,'EI,�,Vn`C-X7G3ED274;c
<D*-,/_�T-X7X&25.1C;T-X7>I,/ED,'>IC9G34->D,K_�GJE�0 ?:NW?'X527?KED,VYB,'?V<=25QW2Z<[N"cJ25Q3,KED27>I,R<=G <=*-,(03C;C9,'03E=034;?',(G3_
0�4;G3<=?A*�274�<=*-,�*;27cJ* _�EI,'�}T-,:4-?'25,'>K274 <D*-,H03.(C-X525<=T;6-,1>IC9,:?:<DEDT-. G3_+<=*-,H>I27cJ4-03X�dP)+*-,
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v=2000 m/sec    ρ=1.85 gr/cc

v=2400 m/sec    ρ=1.7 gr/cc

v=4200 m/sec    ρ=2.2 gr/cc

v=2400 m/sec    ρ=1.7 gr/cc

ρ=2.2 gr/ccv=4200 m/sec    

v=6000 m/sec    ρ=3.5 gr/cc

200 m

400 m

15 m 8 m
8 m15 m

8 m
8 m

15 m
15 m
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<D27GJ4->MLp,'EI,t6-G34-,hT;>D274;c(<D*-,�03X7cJG3ED25<D*-. C-EDGJCaGJ>I,'6�8UN��P,:4-6-,:X�,V<~0]X�dF1 6G8 < 8 =�d 0q,V<A0325X7>
G3_�<=*;27> 03X5cJGJED2Z<=*-. 03EI,"cJ25Q3,'4 274�<=*-,"_�GJX5X7G�L$274;c ?A*B03C;<D,'E:\@>D,'?V<=25GJ4 � d 6Jd #�27cJT-EI, �-d �
CaGJEI<DE=0ONW>R<=*-,^274-C-T`</ED,VYB,'?V<=25QW2Z<[N .(G`6-,:XM034;6 <=*-,HGJT`<=C-T;<R27.(C-T-X7>I,^EI,'>DCaGJ4->I,H_�GJEt<=*;,
r$27? $],'EpLi0OQJ,:X7,:<i<=E=0OQ3,'X7254-ch<D*-EDG3T-cJ*�>IT-?A* ED,:Y-,'?:<D25QW25<[N3d�#BEDGJ. bBc3T-ED, �-d �h27X7X5T->I<DE=0]<D,'>
<=*;,
D A 0qGJ*-,'E�<[N�034-6 >~4->�<=,VN�<D*-,'G3ED,:<D27?'03Xj03.1C;X725<DT-6-,q>IC9,:?:<DEDT-. 034-6�<=*-,�?'G3.1C-T`<=,'6P>DCa,'?��
<DEDT-. _�GJE�<=*-,f<=ED034->D.(25<I<=,:6^>D25cJ4B03X�d&{M0]>D,'6^GJ4^<=*;,F<=*;,'GJEI,:<=25?O03Xa03.(C-X525<=T;6-,$>DCa,'?:<DEDT-. 25<
>I*-GJT-X56�8a,h,�n;Ca,'?V<=,:6�<=GKbB4-6"0K6-EDG3C�274 <=*;,R03.(C-X72Z<=T-6;,@89,V<[Li,:,'4 � � # $1T-C�<=G�8 � #%$;d
)+*-,"?:GJ.(C-T;<=,:6�C9,:ED25G`6-G3cJE=03. _�GJE(<=*-, !:,'EIG�G3S >I,:<H6-0]<A0 ?:GJEDEIGJ89G3E=0]<D,'>^<D*-27>�X703? $|G3_
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0.5 Reflectivity Model

Full Impulse response

OWT [sec]
Impulse Response - Only Primaries

TWT [sec]

Window A Window B

#l25cJT-EI, �-d � �=H9����������0%�G- &�!#S !#&,<��)�434��7 F��@!+3�347������?�����(��� ���?&
	 ! �)��D�7+���>�������2��"%����� ��"�7�<=�%��! �6�*��!#�G��
�F
� �*&�&�� �����?�����6��� ����&�	 � D%7#7 �������:��"%����F�� !�"%34�ML�� ��&��*"23��J� ����� �Q[:�MS�� &���� &�����"%� �)!+����!���"';27 &��?���2�*"23 �
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Amplitude spectrum A 

Amplitude spectrum B

Frequency [Hz]

Frequency [Hz]

Theoretical amplitude spectrum for the transmitted signal

#l25cJT-EI, �;d ��� H ������� � �N��������&,< ��"%3 �Q"%��&���< &����?�����?&�!+-?�*7/� �)��7#!#&�D234�'���:��-�&���D � � ��� &��%�)&��E�*"%���)! &�	
&��G3 ��!�$�"2�*7 F � �*&�&�� � �6� � �%7#!#&�D%3��(���2�G- &���D � � � ���>3%�M&�� [2�?&,L]���?"	^%F#W 	 ^%F �@����-'�MS��?��7�<�!�"�$ � � �%7#!#&�D%3��
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