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Who I amWho I am

F h f hi h h l h i• Former teacher of high school chemistry, 
physics and math

• Current teacher of university nuclear 
science and engineering



What new university students 
h ld k b t lshould know about nuclear 
science and engineering?g g

It is SO much more than 
nuclear power and nuclear engineeringnuclear power and nuclear engineering



Nuclear Technology 
Affects Us All
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MedicineMedicine

Di i• Diagnosis
• Treatment
• Sterilization



Space explorationSpace exploration



IndustryIndustry

Thi k i ( l i h• Thickness gauging (aluminum sheets, 
paper, egg shells)

• Material treatment (polymerization)
• Sterilization (baby formula, medical ( y ,

supplies, contact lens solution)
• Materials testing (structural integrity weldMaterials testing (structural integrity, weld 

quality, faults/impurities)
• Food irradiation• Food irradiation



AgricultureAgriculture
• Irradiation of food to

– Slow ripening
– Kill germs that cause rotting and diseaseg g
– Sterilize

• Irradiation of harmful insects to decrease• Irradiation of harmful insects to decrease 
population
Irradiation of seeds/tubers/bulbs to• Irradiation of seeds/tubers/bulbs to 
create new varieties



But what does a nuclear 
scientist or engineer DO?scientist or engineer DO?



Freshman introduction 
to engineeringto engineering



What is Radiation?What is Radiation?

Transmission of 
energy viaenergy via . . .

Particles 
oror

Waves



Wh i it ll d i i i ?Why is it called ionizing?
Because it createsBecause it creates ionsionsBecause it creates Because it creates ionsions ----
atoms with a charge.atoms with a charge.

Ejected Electron

Ionizing 
Radiation



 Gas-Filled Detectors
Ch b

Radiation Detection 

- Ion Chambers
- Proportional Counters
- Geiger-Mueller TubesGeiger Mueller Tubes

 Scintillation Detectors

 Personnel Radiation Monitoring 
- Film Badgesg
- Thermoluminescence Dosimeters
- Optically Stimulated Luminescence

O h M i i (i bi )- Other Monitoring (i.e. bioassay)



How do we protect ourselves?How do we protect ourselves?

Time

DistanceDistance

Shielding



How do we protect ourselves?How do we protect ourselves?

Time

DistanceDistance

Shielding



RadiationRadiation 
source



Consider the source of radiation as a 
point at the center of a sphere . . .

Spherical	Surface	
at	distance	R

Area (sphere) = 4 π R2Area	(sphere)	=	4	π	R

Radiation Intensity
R

Radiation	Intensity			
~	1	/	R2



Inverse Square LawInverse Square Law



TheoreticallyTheoretically . . . 

It it 1Itensity 
r 2

I t it
Constant x Source Strength Intensity 

g 
Distance2

I1 x r1
2  Constant x Source Strength1 1 g

I2 x r2
2  Constant x Source Strength

Th f I 2 I 2 dTherefore, I1 x r1
2  I2 x r2
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I2 
I1 x r1

2

2I2 r2
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Experimentpe e t
Distance from 

point source (in)
Measured intensity 

(cpm)point source (in) (cpm)
20 180
18 190
16 220
14 375
12 350
10 500
8 8508 850
6 1125
4 22004 2200
2 6000



Experiment + Theoreticalpe e t eo et ca
Distance from 

point source (in)
Measured 

intensity (cpm)
Theoretical 

intensity (cpm)p ( ) y ( p ) y ( p )
20 180 60
18 190 74
16 220 94
14 375 122
12 350 16712 350 167
10 500 240
8 850 375
6 1125 667
4 2200 1500
2 6000 6000
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What did the students (freshman) 
need to know/understand?

S b i l b d• Some basic algebra and geometry
• Meaning of proportionality
• Data collection
• How to apply theory to predict intensitiesHow to apply theory to predict intensities
• How to plot data

H t i t t d d t / l t• How to interpret and compare data/plot

Concept: Math is a tool usedConcept: Math is a tool used 
to describe physical systems



Extra slides


