
Electric Field Line Mapping      Part I  
Materials:

· Extech DC Regulated Power Supply

· Overbeck Electric Field Apparatus (Central Scientific), with Templates #1 & #2, Plates: “Two small circular conductors”, “Faraday Ice Pail”, “Parallel Plates”, & Ruler marked in mm.
· Multimeter with (2+ each) Black & Red Banana Cords 
Objectives:

· Learn how to make measurements of electric potential

· Learn how to map regions of equal electric potential

· Learn how to map and calculate the electric field using equal potential lines

· Learn how to infer the distribution of charge on conductors
Background Information

· The strength of the electric field near a conductor is proportional to the charge density on the conductor

· Conductors in electrostatic equilibrium are equal potential surfaces

· Electric field lines are everywhere perpendicular to lines of equal potential

· Equal potential lines indicate paths in which the electric potential has no change

· Electric field lines indicate paths in which the electric potential changes the maximum amount per unit distance

· Lines of equal potential never intersect one another

· Electric field lines never intersect one another

· The size of the electric field is given by V/x, where x is measured along the direction of the field line
· The direction of the electric field is toward smaller values of electric potential
General Procedural Information

· Connect conductor plates on bottom of Overbeck device

· Disconnect wires when changing conductor plates

· Hook template on hooks and trace correct conductors onto paper

· Mark potential points in pencil

· Adjust DC Power Supply to 6.0V

· Connect the left plate to the black power supply outlet and the right plate to the red power supply outlet.

· Write 0V by the plate connected to the black power supply outlet

· Write 6.0V by the plate connected to the red power supply outlet

· Use 200V ---- setting on the multimeter

· Connect the common outlet of the multimeter to the 0V plate, connect the red outlet of the multimeter to the measurement arm

Two Circular Conductor Procedure
· Take 5 data points each for 1.0V, 2.0V, 3.0V, 4.0V, and 5.0V.
Point & Plane Conductor Procedure

· Take 5 data points each for 1.0V, 2.0V, 3.0V, 4.0V, and 5.0V.

Parallel Plate Procedure

· Take 6 data points each at 1.0V, 3.0V, and 5.0V, mapping into regions outside the area between the plates. 

Electric Field Line Mapping      Part II
General Report Instructions
· Work in Pencil

· Turn in one set of data and calculations per group

· Each group member should keep complete notes of the lab work

· Write the voltage for each different value on your paper

· Draw smooth lines through each equal potential data set

· Use |V/x| to calculate the size of the electric field

· Write “a”, “b”, “c” on each data page using the appropriate diagram below.
· Calculate the size of the electric field at points “a”, “b”, “c” directly on your data paper.

· Show and label your equation, calculation, answer, and units directly on the data paper.
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