GEOP 315
Fall 2006
Homework assignment # 2
Critical angles and reflection coefficients

(Due date: 31/10/2006)

Objective


To calculate the critical angles and reflection coefficients between different media.

Introduction

· The critical angle (c) takes place when 2 = 90(:
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· When 1 = c, head waves are generated which travel along the interface in the refraction medium with a velocity V2.

· Note that c will not exist when V2 < V1.

· For 1 > c, total internal reflection takes place.  That is, no energy will be transmitted to the refraction medium for rays that have 1 > c.
· The reflection coefficient (R) is defined as:
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where Z =  V is the acoustic impedance,  and V are the density and velocity, respectively.  

Exercises

Given Table 1:

1. Fill the spaces in Table A by calculating c between each two media.  Consider the medium in the first row as the incident medium while the medium in the first column is the refraction medium.  If c does not exist or equal 90(, write NA in the space.  Show your work for one calculation.

2. Fill the spaces in Table B by calculating R between each two media.  Consider the medium in the first row as the incident medium while the medium in the first column is the refraction medium.  Show your work for one calculation.

3. What happens to the amount of transmitted energy as c gets smaller?

4. What happens to the amount of transmitted energy as R gets higher?

5. Considering c and R:

a. What are the best conditions for transmitting energy in terms of c and R.  Give an example describing the incident and refracting media.
b. What are the best conditions for reflecting energy in terms of c and R.  Give an example describing the incident and refracting media.
c. Are conditions favorable for transmitting energy when we have a soil over Rock 1 when we are shooting in the soil?  What problems would we face in this case?  Suggest practical solutions.
d. Are conditions favorable for transmitting energy when we have water over Rock 2 when we are shooting in the water?  What problems would we face in this case?  Suggest practical solutions.
Table 1

	Medium
	Velocity (m/s)
	Density (kg/m3)

	Air
	345
	1

	Soil
	800
	1250

	Brine
	1600
	1100

	Deep-Sea Sediment
	1800
	1500

	Rock 1
	2500
	1800

	Rock 2
	5000
	2600


Table A
	
	Air
	Soil
	Water
	Deep-Sea Sediment
	Rock 1
	Rock 2

	Air
	
	
	
	
	
	

	Soil
	
	
	
	
	
	

	Water
	
	
	
	
	
	

	Deep-Sea Sediment
	
	
	
	
	
	

	Rock 1
	
	
	
	
	
	

	Rock 2
	
	
	
	
	
	


Table B
	
	Air
	Soil
	Water
	Deep-Sea Sediment
	Rock 1
	Rock 2

	Air
	
	
	
	
	
	

	Soil
	
	
	
	
	
	

	Water
	
	
	
	
	
	

	Deep-Sea Sediment
	
	
	
	
	
	

	Rock 1
	
	
	
	
	
	

	Rock 2
	
	
	
	
	
	












































_1158223044.unknown

_1158350537.unknown

