Radioactive Equilibrium Side 1/4 Steen Toft Jergensen

| Modellering af "Radioactive Equilibrium™

Maple-beregninger i overensstemmelse med kilden:

http://www.epa.gov/radiation/understand/equilibrium.html

¥ Radioactive Equilibrium

_Differentiallignings-model:

Differentialligninger:
ALY

dt
dT]\;Z =kI-NI1—k2-N2

Betingelser:
NI(0)=NI0
N2(0)=0

| > restart

| > with(plots) :

> dsolve({NI1'(t) =-kI-NI1(t), NI(0) =NI10,N2'(t) =kl-NI(t) —k2-N2(t), N2(0) =0},
{NI(1),N2(1)})

_ NIkl ke NIo

kIt
1(t) =NI 2 — 1.1
I N6 =NIOe = N2 == Kl — k2 (D
> NI == unapply(rhs((1.1)[1]), ) : NI (1)
i Ni1ge ! (1.2)
| Aktiviteten fra stof 1:
> Al == kI-NI(t)
i Al == kI N10 & " (1.3)
> N2 == unapply(rhs((1.1)[2]), t) : N2(t)
-k2t kIt
NI0 kl e __kle " "NIO (1.4)
i kl — k2 kl — k2
| Aktiviteten fra stof 2:
> A2 = k2-N2(t)
_ NIOkle ™' kie™'NIo )
i 42=k ( kl — k2 kl — k2 (-3
| Den samlede aktivitet:
> A:=A1+ A2
-k2t -klt
. kit NI0kl e _kle " "NIO
] A:=kINIOe +k2( ] — 12 I — 12 j (1.6)
> NI10 == 10
N10 := 100000000000000000000 1.7)

¥ Radionuclide and Decay Product Half-Lives Are Similar

|_Nér halveringskonstanterne nasten er ens, sa er senderdelingskonstanterne £ ogsa nasten ens.
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(> kl:=03;k2:=04
kl:=0.3
i k2 == 0.4 2.1
> Pl = plot(AI(1),t=0 > P2 := plot(A2(1),t=0 > P = plot(A(t), =0
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colorZred) - Pl colorzgreen) : color=blue) P
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| ; |
> display(P1, P2, P)
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Y Radionuclide Has a Much Longer Half-Life

Nar halveringskonstanterne for stof 1 er meget storre end for stof 2, sé er
senderdelingskonstanten or stof 1 meget mindre end for stof 2.



Radioactive Equilibrium

Decay Product Has a Longer Half-Life

Nér halveringskonstanterne for stof 2 er meget storre end for stof 1, sa er
seonderdelingskonstanten or stof 2 meget mindre end for stof 1.
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(> k1:=001;k2:=1
k1 == 0.01
i k2 =1 (3.1)
> pI = plot(Al(1),t=0 > p2— plot(A2(1),t=0 > p = plot(A(t),1=0
.10,y=0.2-10", .10,y=0.2-10"8, .10,y=0.2-10"%,
colorZred) 1 Pl colorzgreen) : coloerlue) P
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| ; |
> display(P1, P2, P)
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(> kl:=1;k2 :=0.01
kl =1
i k2 = 0.01
> Pl = plot(AI(1),t=0 > P2 = plot(A2(1),t=0 > P = plot(A(t), =0
.10,y=0..10%, .10,y=0..10%, .10,y=0..10%,
colorZred) : Pl colorzgreen) : color=blue) P
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> display(P1, P2, P)
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