lzotopy



|lzotopy

Stejné atomové Cislo, ridzné hmotové Cislo - rizny pocet neutrondu.
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Vazebna energie jadra

proton: 1,007593 daltonu = 1,6726231%x10-27 kg
neutron: 1,008982 daltonu
elektron: 0,000548756 daltont = 9,10093897x%10-31 kg
hmotnostni ubytek 0=W-M

W — soucCet hmotnosti jednotlivych Castic

M — hmotnost spojenych Castic

*He = 2m, + 2m_ + 2m, = 4,034248 daltonu
m(*He) = 4,003873 daltonu

o = 0,030375 daltonu (tj. 28,28 MeV — vazebna energie)

E=mc?




Vazebna energie jadra
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Nestabilni izotopy
(radiogenni)




Rozpad nestabilniho ®

A
a vybuzeneho jadra | ® s
a .
dN/dt=—- A N ®
y— zéfeni NX* = NX +; hv=E,—E "
a—rozpad: 212, Bj 208 Tl +q; “a
B—rozpad: 40K _» 40Ca + e B
zachyt elektronu: 40K + e~ — 40Ar; B*
40K — 4Ar + e*;
spontanni rozpad: 238 — 3 jadra (A 30-64) + x n

fission track datovani




Rychlost rozpadu

[ — )N Rychlost D=P-P D — daughter, P — parent
a D=Pe* —P=P(e* -1)
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Geochronologie
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y=a-+bx rovnice primky
b _ Ef‘nf i 1

]
t=—In(b+1
“in(5+1)

_AD

h———
AV

Nyquist et al. (1990) — meteorit Bholghati
— stafi Sluneéni soustavy

L B
S Rb
>0 —0,6989 +0,0662—

Sr Sr
({"."r - ]) 0, 0662

A=142%10" rok™'

WL In(1,0662)

1 =4,51x10" let = 4,51 miliardy let

875r/%0sr

0,712

0,710 |

0,708 |

0,706 |

0,704 |

0,702 |

0,700 | o

(/]

y = 0,0662x + 0,6989 _
R® = 0,9999

0,698
0,00

005 010 015
*"Rb/*°sr

0,20




lzochrony
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Uzitecneé systemy

rodiC dc?;iggzkt rozpad xrgxk1_9;2 t,, (x10-%let) pomeér

40K 40Ar, 40Ca B*, B~ 554,3 1,28 40Ar/36Ar

8’Rb 87Sr B- 14,2 48 87Sr/8eSr

138 a 138Ce B 2,67 259 138Ce/142Ce, 138Ce/136Ce
147Sm 143Nd a 6,54 106 143Nd/44Nd

176y 176Hf B- 19,4 36 176Hf/177Hf

18’Re 1870s B~ 16,4 42,3 1870s/186Q0s, 1870s/1880s
232Th 208Pp, 4He o 49,48 14 208Pp/204PD, 3He/*He
235U 207Pp, 4He o 984,9 0,707 207Pp/204PD, 3He/*He
238U 206Pp, 4He a 156),1 4,47 206pp/204Pp, 3He/*He
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147Sm_143Nd
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Kombinace ruznych izotopu
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176Lu_176Hf
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235 U . 232 Th - 238 U
204 » = 238 > 235
Pb U U
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Kinetika

10
Aktivita — pocet rozpadu za minutu - [234U]
dN, | [210Pb
L AN, | [210Pb]
dr 1 [238U] .
0= )\PNP — )\”N” stacionarni stav ©
dN, 2
- = AIJNIJ e A.UNJU obecné (xﬁ
dt [230TH\]
0,1 |
Pro rozpadovou fadu 238U E
238y 234Th 1 B
234 ’ N o — [226Ra]
Th — 234Pa+ - (2)
234Pa_>234U+B— (3) 0’01 | [ | L LIl | L1 LI | LI LI | [
(4)

1E+00 1E+02 1E+04 1E+06 1E+08 1E+10

234)) _y 230Th+ o
(2) a (3) rychlé
238 _y 230Th _»226Rg t (roky)

Aktivita U se po miliardy let prakticky neméni, aktivita vSech meziproduktu
bez ohledu na vychozi stav zhruba po milionu let dosahne stejné hodnoty
jako 238U




Kinetika — urcovani dynamiky

Uréovani dynamiky rastu Mn noduli
pro sedimenty (230Th izolovano do sedimentu)

:3[|Th — :’_:I]Thr‘ + EREIThU
BOTh = P8U+(*0Th, — U e
h

] j."'LHTh ) :M{U )
279 = Erh] 2 e :Il:m + ] (l —€ 1II )
““Th ““Th ““Th
(==
5
k k
y = ae* + be*

Rust Mn noduli
podle Huh a Ku (1984), lokalizace MANOP

(339Th/232Th), = 84,25
(2%8U/?32Th) = 0,22

s =5,73 x 10-5> mm/rok
S = 57,3 mm/mil. let

s - supported by U, u - unsupported
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SHe/*He
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