HOMEWORK NUMBER 3

“Real problems from the underworld”

Due Date: Tuesday, October 4th  at 9.30 a.m.

1. A human rights organization wants to know whether seismology can be used to detect old buried land mines.  A small land mine can be 20-30 cm in diameter and 10 cm thick.  The top of these mines can be buried 10 cm.

Calculate what dominant frequency you will need to use in order to resolve its (1) thickness

and (2) width. 

--For the limit of vertical resolution use a lambda/2 as the minimum thickness resolvable.

--For the horizontal resolution use a Fresnel zone width no more than ½ the body’s width.

2. A military research laboratory wants to know whether they can use seismology to locate caves.  For 10-100 Hz, plot out the minimum dimensions and maximum depth of the cave for which you will be able to resolve its size.  If it is smaller than those dimensions will you still be able to see it???

3. In mid-oecanic ridges, the depth to the top of the magma chamber can be about 1 km.  Calculate what the relative strength of the reflection (amplitude) from the top of a magma chamber will be at the just below the surface of the ocean directly above the magma chamber.  Assume a normal water velocity and density.  Assume that the magma displays an acoustic velocity of 4 km/s, the basalt and gabbro above the magma chamber 5 km/s.  Assume that the amplitude is calculated relative to 1.

