Nestabilni (radiogenni)
Izotopy
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Vazebna energie jadra

proton: 1,007593 daltont = 1,6726231x10-27 kg
neutron: 1,008982 daltonu
elektron: 0,000548756 daltonu = 9,10093897x10-3" kg
hmotnostni ubytek 6 =W -M

W — soucet hmotnosti castic

M — hmotnost Castic
*He = 2m, + 2m, + 2m, = 4,034248 daltonu
m(*He) = 4,003873 daltonu
& = 0,030375 daltonu (tj. 28,28 MeV — vazebna energie)
E=mc?
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Rozpad nestabilniho
a vybuzeného jadra

dN/dt =—A N

y— zareni: NX* > NX+vy;, hv=Ee-Ey
a—rozpad: 212..Bi > 298, Tl + a;, 4,
B—rozpad: WOK — 40Ca + e—; -

zachyt elektronu: 90K + e~ — 40Ar; B+
40K — 40Ar + e™:
spontanni rozpad: #38U — 3 jadra (A 30-64) + x n

Fission Mack d k




Rychlost rozpadu

dN/dt=- A N

JAN/N = [— 2 dt

In N/N, =—2A t

N =N, et

PoloCas rozpadu

t,=In2/A

=P,—P (daughter, parent)
=PeM—P=P (et-1)
=Dy+ P (eMt-1)

8’Rb =8/Sr + e-

87GQr = 873,-0 + 87Rb (eM — 1)
87Sr/8Sr = 87Sr,/%°Sr + 8’'Rb/%Sr (eM — 1)
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Geochronologie

D=Dy+P (eM-1)
rovnice primky

y=a+bx
b=eM-1
t=1/AIn(b+1)
b = AD/AP

Nyquist et al. (1990) — meteorit
Bholghati — stari Slune€ni soustavy

87Sr/86Sr = 0,6989 + 0,0662 8’Rb/86Sr
(eM — 1) =0,0662
= 1 42><1O =11 rok-1
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UziteCné systemy

rodié dcerinny rozpad A (x1012 t,,, (x10-%1et) pomér

produkt rok-1)
K 40Ar, 4°Ca B*, B~ 554,3 1,28 40Ar/38Ar
8Rb 87Sr B- 14,2 48 87Sr/86Sr
138 a 138Ce B- 2,67 259 138Ce/142Ce, 138Ce/136Ce
147Sm 143Nd o 6,54 106 143Nd/144Nd
176y 176 Hf B- 19,4 36 176 Hf17THf
187Re 1870s B- 16,4 42,3 1870s/1860s, 1870s/1880s
232Th 208Ph, 4He o 49,48 14 208ph/204Ph, 3SHe/*He
235y 207Ph, 4He o 984,9 0,707 207Ph/204Pb, 3He/*He
238y 206Ph, 4He o 155,1 4,47 206Ph/204Ph, 3SHe/*He

EAA. 3




0,716
0,714
0,712

0,710 +

0,708
0,706
0,704
0,702
0,700
0,698

590Gy

STRb—°7Sr

(. kira 3,8 mid. let
Y

R . plast’3,8 mid. let

- kontinualneé ochuzovany plast’
¥p BABI

0 2 4
t (mid. let)

klra je nabohacovana na
Rb frakcionaci, vyrazné
zmeény ve svetlych
horninach, malé v tmavych

D S ‘ \ BABI (best initial,basaltic achondrite)




147§m-143Nd

0,514

plast 3,5

mid. let opacné chovani nez 8’Rb-87Sr

0513
0512 | ontinualne ohohacovany plast’
E 1
T 0511 ¢
E 0510 | e 12
¥ kiira 3,5 mid. let” - ..
e | 3%, 3,5 mid. g
0508 r prumér Zemé - 4
0,507 ' ' %
0 2 4 0
t (mld. let) 4
0 2 4
t (mid. let)
pomEPVEi on\ )
ENd ~ [ (143Nd/144Nd) . (143Nd/14 143Nd/144Nd)chonx104




Kombinace ruznych izotopu

19 MOREB {svrchni plast)
z oc. ostrovy — hl. plast’
5 kont. bazalty
E 0L nabolaceno o IP
15 o oc. voda
= kont. kiira
25 T \_ spodni sur[:hni_/
30 ' '
0,7 0,71 0,72 0,73
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U-Th-Pb

207Pp/204Pp = (207Pb/204|:)b)0 + 235(J/204Pp (eK235t _ 1)
206Pp/204Pp = (206Pb/204|:)b)0 + 238 J/204Pp (eK238t _ 1)

w = 238]/204pp
« = 232Th/2381
238Y/23° = 137,88

207Pp/204Pp = (207Pp/204Pb), + 11/137,88 (1235 — 1)
206Pb/204Pb — (206Pb/204|:)b)0 + L (ek238t — 1)

(207Pb/204Ph)/(206P/204Phy) =
= 1/137,88 x (e'23°t — 1)/(e'%38t — 1)
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Kinetika

aktivita dN, / dt — poc€et rozpadll za minutu
dN. / dt = A N Aktivita U se po miliardy let prakticky neméni, aktivita véech meziproduktd
i - T AN bez ohledu na vychozi stav zhruba po milionu let dosahne stejné hodnoty
jako 238y

stacionarni stav
0 =ApNp — ApNp 10 ¢

| [23U]

obecné
dNp / dt = ApNp — ApNp

Pro rozpadovou fadu 238U

238 —» 234Th+ o (1)
234Th — 234Pa+ B- (2)
234pg — 234+ B— (3) 0,1
234y _» 230Th+ o (4)
(2) a (3) rychlé

238 — 230Th —»226R3g

aktivita

O . . . .
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Kinetika — urCovani dynamiky

Uréovani dynamiky rastu Mn noduli

pro sedimenty (>*°Th izolovano do sedimentu)
230Th — 230'|'hS + 230'|'hu

s - supported by U, u - unsupported

230Th — 238U + (230Th0 — 238U) e—x230t

230Th / 232Th = (230Th/232Th)0 e—x230t + (238U/232Th) (1_e—K230 t)

rust Mn noduli 100 :

t=12z/s

Z — hloubka

s — rychlost rustu c
|_

y=a ekis + ph ek’s 5
= 10
1=

podle Huh a Ku (1984), lokalizace )
MANOP
(230Th/232Th), = 84,25
(238U/232Th) = 0,22 :
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kosmogenni puvod, az 40.000 let, atmosféra konst. 14C/12C, po izolaci od atmosféry
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14C/12C = (14C/12C), e\, t
09%10-3'(t,, = 5730)




