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Absorbed Dose(AD) 0 -
The energy depcsied per kg in o1y medium
lgj any mdiotron ‘fjfe

unts:  Grey(Gy) of Rad 3 LGy
1Gy = | T/kg iy 4
Rod= 00T/ > 1Gy =00 red.

Note el AD opplies 1o any rodiahon and
auy motfer

AD=0-S Gy 5 m:@b%ﬂl.'):o-g% Qi
Question : enegy 45;0(&:&:03‘%,6015 =707 .

Which is more dangerous to living tissues, an absorbed dose of 1 Gy of

alpha radiation OR 1 Gy of gamma radiation? (Note the same absorbed dose but

—_—

+he radiation is different)

Iw fact absorbed dose does not quantify the danger of a givew radiation to

living tissues. Therefore, we veed a better assessment!



Effective Dose (ED)
ED = ADxRBE

REE : relative biolegical effectiveness of a Glven
type of radiation defined as the numlber
of mds of X-rmys or $-rudicion that produces
the same bokgiz| damage os 1 rod of t+he
given radiation-
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Show neutrons.
Fast neutrons
a partiches and heawy ions
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d= 0.
for X-parfrdes RBE =20 - Ira %J-

This means tat 1 md of &k-rdiation
prduces +he same  bioleri | damaje as

20 rods of X-rays or ¥-rmys-

Units
AD ED
Gray(Gy) Sievert (Sv)
Rad rem

Since Gy = (oo rad
) [Sv = ico rem
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Note #hat RBE has NO dimensions (No units) - @€ -

Humon expsure to rediation

We are constantly expased fo mdiation comming
fom different Sources; like -

- aosmic mgjs

— natural redicachivily in rocks and soil.

Upper limit Effective Dose per persow per year in the US:
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From natural radicactive background: 300 mrem

L =2
From X-rays and scans: = G0 mrem 10" rewA
Additional allowed in US 100 mrem

Waximum Total allowed in US = 460 mrem = 4.6 mSv

Upper limit Effective Dose per persomn per year for radiation workers (hospitals,
power plants, research): = 20 mSv

Sueh workers wear badges called TLD (thermoluminescent dosimeter) +o monitor
+he radiation levels workers are exposed to.

Large doses of radiation canse symptoms like: nausea, fatigue and loss of body
hair. In general called radiation sickness. Very large doses can be fatal. A dose of
10 Sv over a short period is usually fatal.

As we mave further Gy fom the @ &

f ey radiation Source, our bodies will be
o expased to leser amounts of- mdaton.

In‘llﬁﬂ.S{!j of mdiatron (Enc@:j |unit area)
is proportional to _:F’l
Enepy infercep)ed by her bsdy = Surfuce e of her locdy

tfotal mdzle en Lr?
07 Surfece aGreo. of fe

sphere .




Example 31-i1] 0 -

Limiting the dose.

#A worker in an environment with a radicactive source is warned that she is accumulating a dose oo quickly
and will have to lower her exposure by a factor of ten to continue working for the rest of the year. If the
worker is able o work farther away from the source, how much farther away is necessary?

Inkns-;/yo(_r'_z , need & reducton by < tactor af 1O -
1'-5_-7_:. S If she is Lm augy from e seurce
'> I :{_’é_ . This s ¢ reduchon apmote

(‘H’
#an a factor of (O

. Example 31-127 0 -

Whole-body dose. 4o
what whele-body dose is received by a 70-kg laboratory worker exposed to a 40-mCi q:;Cl:l

source , assuming the person’s body has eross-sectional area 1.5m* awd is vormally about 4.0 wm
from the source for 4.0 h per day? 1:;Co emits rays of energy1.33 MeV and 117 MeV in quick
succession. Approximately 507% of the rays interact in the body and deposit all their energy. (The
rest pass through.)

Note The rudiation that passes -l-lﬂrzwgh the bo&J
boéy of the vorker (E wke) 's onf_».j a fachon
of the fofal enemy (Eir) emitted by the soorce.

Evoiby = BPusds - _LSw* s
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(fr:fal mdiated enemy by )

- Egy = 5.92x0™% Tk .

E.negj clepas&ed inthe workes bacb perSCCo"CI s

E = ()i = (5) (75110 E,)
=({)(#-sx5* x5 92x10"4T)

E - 2.22;«0‘6 J/s
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AO = Tli_ — 2.22x10°° Tis = 3.7 ¥io -_'e
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AO= 3.I17vi0° Cr?ﬂ
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Absoibe Dase in 4 hours s AQ,,
ﬂ%‘ = ADx (4xexeos) = 3-I7xl0-3/_%ﬂ. x 14k

AQ, = 4s6xi0” 4
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ED = AD x RBE = 4-S¢xi0™ x) = t-sexic t Sv
= 0-4S6 x5 v
= o456 mSy

= 45-6 wmrem
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