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(a)

100 m
WATER

100 m

25 Hz source at 50m

x

z

cp = 1500 m/s

 = 1 g/cm3ρ

 = 1.2 g/cmρ
cp = 1590 m/s
cs = 500 m/s

3

Free surface

Free surface

ELASTIC BOTTOM

ê�ë oOì�í=ìÇî^ïMr�ë ð�ñ�rSòBó³ôsõQ@ÀöX@ø÷Vñ�m[÷Qp�ùXm\ñkú�Ecû�ìc@£í�ü�ìBú�ù=üs?�ñ�m[÷Qp�ïXý�ð�o=þ�ÿVù�÷Vë ï=ý��
ú���ü�ôQñ�p�ñ�ë �=ñ�ÿ�ù�÷����£j	��ú�p%ü�ôsñ�p�ñ�ë ��ñ�ÿ�ùX÷Dí=í
�³jfì���ï� ë r����O@BêO@BôsF��=õ�ù=m���ñ�r��
� ó³ôsEsì

2000m

0 m

100 m

RD
35m

Vertical interface

p = 0

p = 0

25 Hz source
at 25m

LEFT

SECTOR SECTOR

RIGHT
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m\þ-+�ñ�ÿ�.�ñ�� ñ�j�ñ�ý�÷
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ê�ë oOì27Mì ADù=p��Mm\p�ùX÷\÷Vñ�ÿ£m\ï� þ�÷Vë ïXý�m³÷Vï.÷���ñ�m\ë ý�o�� ñ8� ù
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m\p�ùX÷\÷Vñ�ÿVñ�rÝð�ñ�� r4ú�ù�üC��ñ�ÿ[÷Vë p�ù��"+�ù=ÿ[÷Vë p�� ñ	�=ñ�� ïMp�ë ÷5����ú?��üC��ï=ÿ\ë =�ï=ý�÷Vù�3+�ù=ÿ[÷Vë p�� ñ
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ê�ë oOìcíXí=ì A";#�¨î^ïMr�ñUp�ïXý1��ñ�ÿ\m\ë ï=ý%Esë ÷��,ù	��ïXÿVë =�ï=ý�÷Vù��J��ïXÿ\p�ñ�.BADùXp!�1EDù=ÿ\r2m\p�ùX÷�.
÷�ñ�ÿ\ñ�r�ð¸ñ�� r"ú�ù=ü*�=ñ�ÿ\÷Vë p�ù��+�ù=ÿ[÷Vë p�� ñ3�=ñ�� ïMp�ë ÷5���¸ú���ü���ï=ÿ\ë =�ï=ý�÷Vù��+�ùXÿ[÷�ë p�� ñ3��ñ�� ïMpD.
ë ÷5��A���ï� ë r%�DADEDî&��õ�ù=m���ñ�r'��(�F)�O@���õ�ïX÷\÷Vñ�r'�"�F+¸ñ�p�÷Vÿ\ù���mVþF+¸ñ�ÿ).�ñ�� ñ�j�ñ�ý�÷�ì

50
0 

m

7 km

25
0 

m

cp = 1500 m/s
cs = 700 m/s

   = 1 g/cm

ρ

ρ 3F = 25 Hz

SD = 50 m

cp = 1600 m/s cs = 750 m/s

   = 1.2 g/cm

0.5 dB/λα = β =

3

ê�ë oOì�í���ì � í��DE}jS�¸ñ�r�r�ñ�rkm[÷Vñ�+^r�ë m\p�ï=ý�÷Vë ýMþ�ë ÷5�

ê�ë oOì�í�ö�ì E}jS�¸ñ�r�r�ñ�rÝñ�� ù=m[÷Vë pm[÷Vñ�+ ú�Ecû�ì � í�ü�ì ?�ï�÷Vù���ý�ï=ÿ\j�ù��Bm[÷Vÿ\ñ�m\m�ì ú�ù=ü
ôQñ�p�ñ�ë �=ñ�ÿ�ùX÷�í
��jfìú���ü³ôQñ�p�ñ�ë ��ñ�ÿ�ùX÷Uö��^jfì	�Oï�� ë r&.QAªEDî&A�õ�ù=m���ñ�r&.
(�F)�O@�A�õ�ïX÷\÷Vñ�rH.*�,+¸ñ�p�÷Vÿ\ù���m\þ-+�ñ�ÿ�.�ñ�� ñ�j�ñ�ý�÷�ì



����ýc�
þc����� ÿ��[����
ý��¼�������@���
�S�������	�
��þ�����¥������
��
	�������������"þ�*�������ß��
©�����
	��$þ�������������������þ�����c��������� %$%

ê�ë oOì�í�/Oì E}jS��ñ�r�r�ñ�r.ñ�� ùXm[÷�ë pUm[÷Vñ�+»ú�Ecû�ì � í�ü�ì£ADù=p��^m\p�ùX÷\÷Vñ�ÿVñ�r.ý�ïXÿVj�ù��m[÷Vÿ\ñ�m\m
mVï� þO÷�ë ï=ý¸ìQú�ù=ü�ôQñ�p�ñ�ë �=ñ�ÿ�ù�÷sí
��£jfìQú���ü�ôQñ�p�ñ�ë �=ñ�ÿ�ù�÷ªö���³jfì���ï� ë rS.�ADEDî&A
õ�ù=m���ñ�r8.�(�F)�O@�A�õ�ïX÷\÷Vñ�r	."�,+¸ñ�p�÷Vÿ\ù��¸m\þF+¸ñ�ÿ).�ñ�� ñ�j�ñ�ý�÷�ì

200 m

c =1500m/s

4000 m

λ

CW 25 Hz

100 m
 = 1 g/ccρ

 = 1.5 g/cc

cs = 800 m/s

cp = 1700m/s

ρ
α = β = 0.5 dB/

ê�ë oMì�í��MìÇE}ý1�Oë ÿ\ïXý�j�ñ�ý�÷*��ï=ÿª÷���ñ³@>�O@ ñ�� ùXm[÷�ë p9EDñ�r�o=ñ

ê�ë oOì�í�7�ì4@ ��@Àñ�� ù=m[÷Vë p>EDñ�r�o=ñkú�Ecû�ì}õ¨í�ü¨ú�ù=üsôQñ�p�ñ�ë ��ñ�ÿªùX÷�ö��kj	��ú���üsôsñ�p�ñ�ë ��ñ�ÿ
ùX÷¨í
���j	A��Oï�� ë r	.}ê�E�T}E���õ�ùXm���ñ�rH."�,+¸ñ�p�÷Vÿ\ù��¸m\þF+¸ñ�ÿ).�ñ�� ñ�j�ñ�ý�÷

Elastic - Air Corner
VLA

P
25 Hz

Cp = 340 m/s

 = 0.001 g/cm
3

λ

3 = 1 g/cm

800 m

80
0 

m

 = 0.1 dB/

= 0.2 dB/

Cs = 700 m/s

Cp = 1500 m/s

ρ

ρ

α
β

λ

ê�ë oMì�í
;MìÇEsí��*��p���ñ�j�ù�÷Vë p3��ï=ÿsE�� ù=m[÷Vë pD.�@Bë ÿQp�ïXÿ\ý�ñ�ÿ"+�ÿ\ï�-� ñ�j
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