GEOP 315

Fall 2003
Lab assignment # 4
Reflection coefficients

(Due date: November 10, 2003)

Objective


To calculate the reflection coefficients between different lithologies and determine the effect of ignoring the density in calculating the reflection coefficient.

Introduction


The reflection and transmission coefficients (R, T) are defined as:

R = (Z2 – Z1) / (Z2 + Z1)

T = 1 – |R| = 2Z1 / (Z2 + Z1);

where Z =  V is the acoustic impedance,  and V are the density and velocity, respectively.  

Exercises


Given the attached velocity-density model, use an Excel sheet to:

1. Calculate R = R(V,() at each interface. 
2. Calculate T = T(V,() at each interface.
3. Calculate R = R(V) at each interface using only velocities (i.e., drop  from the formula).

4. Calculate the absolute error between R found in steps 1 & 3.  The absolute error is defined as:
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5. Plot E(%) versus:

a. |R|

b. V2/V1

c.  (2/(1

6. How does E(%) changes with:
a. |R|

b. V2/V1

c.  (2/(1

7. What would you do if you were given only V and have been asked to calculate R?

      
         V (m/s)


      1000
      2000
      3000
      4000
      5000
    6000

1.0


2.0


3.0

Depth (km)

4.0


5.0


       2.2
        2.3                   2.4                   2.5                   2.6                  2.7

 (gm/cm3)
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