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Radiation Biophvsics:
Introduction

v What we’re trymg to do:
provide vou with an niderstanding of what
[} ns when ionizing radiation steracts with
biological tissue.
v Most of you are mn the Health Physics curmculum:
there. yvou're leammung about 1omzing radiation
- how it is produced
- what it 15 used for
- how to deliver it
- how to quentitatite it
- how to mmmee exposure of people and things to it
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Introduction (continued)

¥ You have also leamed about the biological
effects of radiation m other courses.

v In this course the emphasis 1s on the
biological effects. both harmful and
beneficial. of radiation.

v But to pit those biological 1ssues m context:

- We'll discuss radiation plysics and radiation chenustry.

- Wewon't spend a lot of time on those subjexts:
vou've dealt with those subjects in other courses.
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Who 1s vour mstructor?

v I am m the biology faculty withmn the
Biological. Chemical. and Physical
Sciences Departinent at IIT.

v But my graduate degree 1s in physics. soI'm
reasonably famibar with physics and
chemistry as well as biology.
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Am [ qualified to teach this?

v I'm a protem crystallographer:
- I use X-ray diffraction to study the 3-D
structures of large biomolecules
- I'am not a health physicist by specialization
- My research 1= often affected by concems for
the radiation safety of my expenments.
- I'm a consianer of rad. biophysics knowledge.
v I postdoc’d m toxicology 1n a DOE lab:
mechanistic studies stuck with me
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How will this course work?

¥ Live meetmgs: Wednesday evenings at ITT
through May. with one week off m March.

v Internet: roughly one week behmnd.

¥ Prmanly lectures. but with discussion

¥ Intemet students: I want you to
communicate extensively with me by e-
mail: 1t’s the only way I'm gomg to get to
know you. Be brazen! Be danng!
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Homework

v We will start every class except tlus one by
gomg over the homework assignment.

¥ The homework 1s due at 11:59 p.m. on the
Friday two davs after class. so we won't
answer the homework questions i class.
but we will discuss how the problems work.
and 1f there are items that require
clanfication we'll provide them then.
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Course Plans (continued)

¥ 2 nudterms and a final
— Open-book and open-notes

— Only forbidden item: other books (s0 I can steal
problems from other books=1f I want!)

¥ the detailed schedule 1s on the web at
http://1carus.csmt.eduw/radbio’.

PHYS561 01 9/38

A history of radiation biophyvsics

v Early charactenzers of the properties of X-
rays and radioactivity:
- Rontgen: X-rays. 1895
- Becquerel radioactivity
— Rutherford: radioactive chain decay
— The Cunes: radmum. polomum

v Edison’s fluoroscope: 1896
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Radiation and Medicine: 1893

First medically observable deleterious effect
from XN-rays was recorded less than six
months after Roentgen's discovery of X-ravs
So the history of radiation biophysics goes
back almost as far as the lustory of X-ravs
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Quantities. Units. and Defimtions

The woild of radiation research has gone through
a major change in the wnts that 1t uses to express
quantities. As recently as the 1970's when [ was
leanung radiation quantitation. the traditional unts
for activity, dose. energy imparted. and equivalent
dose were still in common use. In thus course we
will use the more modem umts except mn dealing
with older research papers.
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diation Measurement Units
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dEn = AEE - dEL - .I'iER.

The unit for energy imparted, AE,,, is the gray. el
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E=(n+3)hv.
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