Lab 7 Introduction to Magnetism
GOAL

The purpose of this lab is to measure the magnetic field inside a solenoid and compare to the theoretical value.

INTRODUCTION

Electric current is a source of magnetic field. Solenoid is a special arrange of electric wire carrying current in 3-D space that produces a uniform magnetic field inside the cylinder. From Ampere’s law, the magnetic field in solenoid is [image: image1.png]


where B is the magnetic field intensity, μ is permeability of space, N is the number of loops in the solenoid, I the intensity of current, and h is the length of the solenoid. 
PROCEDURE

Computer Setup

1. Connect the DIN plug on the Magnetic Field Sensor to analog Channel A on the interface box.

2. Start DataStudio™ program on the iMac computer 
Sensor Calibration & Equipment Setup
You do not need to calibrate the Magnetic Field Sensor or the Power Amplifier. Use only the outer coil of the Primary and Secondary Coil set as the solenoid.

1. Use patch cords to connect the output of the interface to the input jacks on the solenoid. The solenoid is in serial connection with a 10Ω resistor. Set the signal generator to DC signal and the output voltage to be 3V and check the box to enable monitoring of output current.  
2. Put the Magnetic Field Sensor on top of a horizontal surface such as a wooden table.

3. Position the solenoid at the end of the sensor rod so you can slide the solenoid toward the sensor.  

Data Recording
1. Zero the sensor by pressing the ZERO button on the sensor box.
2. Record the value of current in the Current Digits display.

3. Insert the sensor rod into the center of the coil. Move the sensor around inside the coil to see if the radial position of the sensor changes the reading on the computer. Record the reading for the magnetic field strength inside the coil in the middle, away from either end of the coil. 
4. Remove the sensor from the coil and select the RADIAL field on the sensor by clicking the Field Selector Switch on the sensor. 
5. Hold the sensor far away from any source of magnetic fields and re-zero the sensor by pushing the zero button on the sensor box. 
6. Insert the sensor rod into the center of the coil. Record the reading. 
7. Measure the loop density of the coil (number of loops per unit length). 

DATA
Current  I (A)
Magnetic Field B (Gauss) (solenoid)
Magnetic Field B(Gauss) (background)
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