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closed systems
do not exist in nature
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The Uranium-238 Decay Chain

84

Only main decays are shown
Gamma emitters are not indicated Th-234 | o |u-238
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Element Names Half-life units
U - uranium a - years

Th - thorium d - days

Ra - radium h - hours

Pa - protactinium m - minutes
Rn - radon s - seconds
Po - polonium

Bi - bismuth

Pb - lead

238 assilyow fas il o3 206 yala) %259 238 agiliss %75 N st i Juasd

ralll jee N A Ggali 2.2 e O3S0 %0 A 206 Gabay s %100 At

4 sled) pa ilailug 206 Gaba) b ul dlia dyad) cils o oSty A Ol 4.4

ngﬁdjﬁgjbuZZ 0 s MgM\ZIO uaba) dlia QlS:\g\ng\gﬁQﬂJJém

O 3 b i) clia OS1g Al Gl 2 Gl sandl graas 206 pabay ) clshi

Lo Jha pualial) L ciplicly 238 agilips %75 @ cly i€ ol Lady Jagd Al e



210 g yaba) %3 Lady aguil)sal) ga Jsaal) b 39350 1309 226 agl; %22 Jas
i 6000 (s J3 ALY o2y pas sl

o) asaisleadl o) Osall ) 234 agigisligy o iy 230 5 234 asusil oo Niled
Adie) Ciush cpiad) G ) cpdl (e J3 ad) Jaas el B agia gl agag Sigad)
¢ jha Vagts aglS () oy ubidal) 138 o

Uiy Gieal) ¢l o g gduall A Jlad anl aaga ol 409 LgSLE) Jiatione Luajdl) 528
paliall Ladfy %0 clidly o3 ainll %100 iy gl 1a5a Aol B jualial) Aoy
Gludap ) L) Lsie Gl lg Jadh Algll) Cipns (28 %0 aglS Lol b Dasssl
Badla 8 g8 alal) Gulial puadn ¥ ggd A diny eale (bl G 10 Sy s il
g g S Vg idda Vg

did (andly Aol Jlagd) s 1y o) Jlagdl IS Tas ol ey Alay Aol padius Ciu

TaajnS i i Y

gl Jgha el Jlatl) Jaea o)) (alyi8) 3

ki ipias) Ardiall pusalindl o) (255 Aniall jualind) Gula a)aiina) b Ladasil) o34

o i Y Gl ) i Jarall i oY g OS ool Jana AB) pualiall



i Jaray Jlaty 43} (yasidal)

Daughter Isotope

Parent Isotope

Proportion of Atoms Left
NS

1 2 3 4
Time (half-lives)

Culh Lguians paall 3y dndia pualic (amy Jad Jara off citag Jedll ciluys dlia
i ¥ 40 agaliss o) 238 aguilisdll Jia sand) dligh galinl) (Sl paaia lgdanyg
bl e

Al OIS o) el jaiud gd Ja cipil Jaral) glliy el ) 3sa0 o) Ayl W dag Y
3 e\@mﬂ@\dﬁ&@bﬁdﬁdﬂdxﬂ\ LA G

Cradd Cilulyd 0da g 42kiAL 4 duag duaglgan ujjhgﬂw\ yalind) Jal Jaea yuid

ganl) Gilida (A o puilsall Jiad Jina s o Al (B g€ 536 JlB Latia



¥ dlaayy o lad¥) Gabiall Jlee) el JS Lila AL 138 e oIS ol Laglgal

Ngad A Glady) IS say Aalgd Jy IS Gl 130 LAy iay

Varying rate of disintegration of uranium at various geological periods
would, if correct, set aside all possibilities of age calculation by

radioactive methods.”

*A.F. Kovarik, “Calculating the Age of Minerals from Radioactivity
Data and Principles,” in Bulletin 80 of the National Research Council,

p. 107,
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G.T. Emery has done careful research on radiohalos (pleochroic

halos) and found that they do not show constant decay rates.
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Beus and Grigorian (1977) figure a number of primary uranium halos

... In detail the uranium halos are commonly irregular

Geochemical Prospecting for Thorium and Uranium Deposits
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log samples taken from all of these so called

age layers had compressed Uranium halos in
them, which means that all of the layers had to

be freshly laid when the compression event
that elongated the halos occurred and the lead

uranium ratios in all of the samples were the

same.

Uranium Halos and the Sedimentary Layers
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Van Allen belt
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Outer Belt
12,000 — 25,000 miles

GPS Satellites
12,500 miles

Geosynchronous Orbit (GSO)
NASA's Solar
i o \ - Dynamics Observatory
Inner Belt . & } 22,000 miles
1,000 — 8,000 miles 3 ) ;

Low-Earth Orbit (LEO)
International Space Station
230 miles

Van Allen Probe-A

Van Allen Probe-B
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Artist Rendition of Solar Wind
Greated by K. Endo
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in ultramafic inclusions from Hawaii. Geophys. Res. J. 73: 4601-

4607



4l 9 Ll A maa 4 Cun dadiall jualinll (ubide (b Guiaall W Adsudllid

Cippd Y U o e Gl 0 (6] Cuguna g Badla by Sia g pida 8
i) jualial) o) gaba of Juls dag ¥ Ly Al B asuilsd) Jia oY) jualial) 55
dllia da Cipri s Y al cull dladll Jae IS o i ¥ Liadly psduall Liad) (A jea oS
G iy ABLAYL ialls i s olighal) Laaly gabay cieii o) agail g0 cdlial Cig ks
ralic da Lady Aalida §lal) cilas 5,0 (Sl du duaa Ll Lyl Ciaay L) jualial)

o) a5k 8,5 Lilyass

daial) palinl) wwwwuuﬂ\ Cigaa Q'AQJ‘:,JGJM\ slale hua (Slg

A Jala aasie dag Y agdl cud) gy diag Y L) a8

LS Jadly 4y iy ¥ o lad) (ulidial) 0SB IS et Jalgad) (e Cilegana pdal) 53gd

caguadl] ) ohall) slale IS o Alia) Crasy lilu Cuasd

A (318 Lash uaial) QUSY JB LS Gl jae pually BTN cadi Gl W Lol oSl
b oy Lyl Cilida B clijgal) B4 LSy fpali cly gd Jah cunnl ALalS Ll
dah Gy b Glead) ad) (318 LSy ulld G gaddy JalS zlaal) (314 LaSy gali dia)
il (e lgalen 593 (A (a AlalS dadiall jualindl fa pealind) JS ol (314 1368 )
Uil pualinllg dndiall pualial) g Jaxt a3l 5,49 A L) () oy salll Liady

b ALay) Aadiall pualial) (e jieal) Aaja (B A Culy la Llgdl) pualind) Liady



sl ) S galia) () jee adg johiil) (shiba Ll . pend) padd ) pliad Y 13gls

Andiall palial) jlas) ity agls

Ladla i daallg



