FRANKLIN & MARSHALL COLLEGE
Department of Earth and Environment
Geo 237 - Physics of the Earth
The Vertical Gradient of Gravity

Purpose
	To determine the vertical gradient of gravity in Hackman, and compare our experimental determination with the accepted value for the free-air effect.

Introduction
	The free-air effect tells us that as elevation above sea level increases, gravitational acceleration g decreases at the rate of about 0.3086 mgal/meter.  This effect is routinely corrected for when making gravity surveys.  We will use the LaCoste & Romberg gravimeter to measure the free-air effect in Hackman, and compare with the theoretical value.

Equipment
	1.  LaCoste and Romberg gravimeter
	2.  Tape measure, metric (10 meters minimum)
	3.  Precision time piece

Procedure
	1.  The class should work in teams.  Sign up for a 3 hour blocks of time.  
	2.  Base station will also be your first station.  Return to that location for your last measurements.  Make your measurements in the stairwell at the designated corner of the building. Set up stations in the basement (if in the NW or SW corner), on floors 1, 2, 3, and 4, and on one landing between each floor. Make the observations in a vertical line as much as possible.  Refer to the manual on proper use of the gravimeter.
	3.  Take two readings at each station.  Record each reading and the time at which it was taken.  If one of the readings is very different from the other two, you should take another reading.  Use one operator at each station, but rotate operators between stations.  With the tape measure, find the change in elevation between stations. Be careful—this step may be the limiting factor in precision of this experiment. 

Data Reduction and Results
Week 1:  1. Calculate an average reading and time for each station.

Week 2, in lab:
	2. We will use an Excel spreadsheet template provided by your instructor. Convert the corrected average reading into milligals using the dial constant.
	3. Plot the data as milligals vs. elevation.
	4. Evaluate the instrument drift, and correct if necessary.
	5. Calculate and plot the best-fitting regression line through your drift-corrected data.  The vertical gradient of gravity will be the slope m of this line.  You will also find the standard deviation of the slope m.
	6. What is your value of the vertical gradient of gravity, and the standard deviation for this value? How does your experimental value compare with the theoretical value? If only random errors are involved, there is a 95% probability that the true value (-0.3086 mgal/meter) should fall within two standard deviations of the experimental value.
	7. We will discuss the formal lab write-up.
	8. Possible assignment of an extra reading on this topic for week 3.

Week 3:
[bookmark: _GoBack]	9.  We will look at the results for the different groups, and try to understand differences from the expected value.  
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