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Purpose:  The learn the basic use of a Geiger counter to measure ionizing radiation.  While using the Geiger counter determine the characteristic curve of the Geiger counter being used.  Examine the intensity of radiation as a function of distance from the source.

Equipment:  

1. Radioactive source: Strontium-90 (90Sr), beta emitter, half-life of 28 years, activity of 0.1 µCi (microcurie)

2. Geiger counter (Geiger-Müller tube with calibrated mounting board, timer, and digital display).

3. 30 cm ruler.

4. Cartesian graph paper.

5. Log-log graph paper, 3 cycles by 3 cycles.

Procedure:  

1. The threshold voltage of the Geiger-Müller tube being used was determined by adjusting the course and fine voltage control knobs to 0 volts.  Once the counter was setup for 0 volts, a 90Sr sample was placed five centimeters from the Geiger- Müller tube by laying the sample on the convex side of the cylindrical housing such that the sealed sample end was closest to the Geiger-Müller tube.  The Geiger-Müller tube counter was connected to the house power (120 Volts Alternating Current).  The power button was depressed and the timer selector knob was turned to Manual.  Next the Reset and Count button were depressed respectively.  The coarse voltage knob was slowly rotated to increasing voltages until the counter started displaying values on the display.  The coarse voltage knob was decreased one increment and the fine voltage knob was increased in until the count reappeared.  This count was measured at 740V and was recorded on the LAB sheet as the threshold voltage.

2. In order to determine the characteristics curve of the Geiger-Müller tube being used, the Reset button was depressed and the timer selector know was changed to 0.5 (½ ) minutes.  The 90Sr sample was still positioned five centimeters from the Geiger-Müller tube and the tube voltage was set to the threshold voltage.  After depressing the Count button the Geiger counter stopped counting after 0.5 minutes, the voltage and count result was recorded in the Data Table #1 on the LAB sheet.  This procedure was repeated 11 more times while incrementing the voltage setting by twenty volts each time, the voltage and count result was recorded in the Data Table #1 on the LAB sheet.  Once this procedure was completed a plateau was evident in the results of the counter, the normal operation voltage of the Geiger counter being used was 870 volts and was recorded on the LAB sheet.

3. To examine the relationship between the intensity of the radiation and the distance from the source, the tube voltage was set to the operating voltage and the distance between the Geiger-Müller tube and the 90Sr sample was increased to six, eight, ten, fourteen and eighteen centimeters.  With each increase in distance the test was performed twice for 0.5 minutes and recorded in Data Table 2.  In order to rule out background radiation, the 90Sr sample was returned to its storage box and three separate 0.5 minutes counts were taken and recorded on the LAB sheet.  It was determined that the average background radiation was 8.3 counts per 0.5 minutes.

