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Fig. 5.1. The B—du,cl} of K. Being an_N-odd,Z-odd nucleus, it hap_mkv_g ;;,Qd;‘g,
electron capture to Y Ar and B~ to **Ca. The long half life (1. 28 10° yr) is explained

by the large angular momentum changes in the decays to the ground states (making
the decays highly forbidden) and the small value of Q.. to the 2% state of " Ar.
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case of the *"“Th chain, a branch occurs at 2124 that has a 64% branching ratio
for B~-decay and a 36% ratio for a-decay. Similar, though less balanced, branchings
occur throughout the (hd.mb and only the primary roufes are shown. A!c() shown is
the recently discovered 292Bi =22 Tl chain consisting of a single o decay [52].
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Fig. 5.3. The flux of cosmic radiation outside the Earth's atmosphere [54]. Most

. particles are protons or *He nuclei with smaller numbers of heavy nuclei. Carbon
and Iron are important examples,
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\ \ Earth surface \ Fig. 5.4. An example of a_“shower” induced bv a cosmic-rav proton in the upper
- § T atmosphere. Two pions and a nuclear fragment are produced when the proton
strikes a nucleus. The two pions decay & — Wv. and one of the muons decay L —
. evV The undecayed muon reaches the Earth's surface where it stops because of
\ ionization energy loss. The lower panel shows the fluxes as a Iunction of depth in
A the atmosphere [54].

\ : k a 3 Ve v -
\ QI oTPIY ol g(pl 'S s /fx/} V< 3 X

SYRV  Eridbave K WS Xne

Ay p?



7568

( €9ul m&n-i—)

Ad Ths

Auriv

;ﬁOO o ren

LET =

Table 5.7. Risk factors in various radiations
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Radiation

W Pk fudors

X and v rays, any energy
Electrons and muouns, any energy

! w

Neutrons, £ < 10 keV
Neutrons, 10 < £ < 100 keV
Neutrons, 100 keV < E < 2 MeV
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e Neutrons, 2 < £ < 20 MeV
: Neutrons, £ > 20 MeV

10 E
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Protons, £ > 20 MeV
e « particles, fission fragments, heavy nuclei
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Table 5.8. Typical annual effective doses [57].

source dose
{mSv)
cosmic radiation
sea level 0.26 S i
2000m , 040 ATHENS —>N.Yor¥
L air travel (per 1600 km)=1c02my 001 — ———-¥ :
ground y—rays 0.46 ~ 40202 v Les
-+ air (radon) 2.0 @
== Weapons test fallout 0.01- 16 Q 1
Dwelling (stone/brick /concrete) y—rays  0.07 T m SV / 2
Bidio roZwowrea Food and drink 0.3
Television 0.01
I 5"’/ KB 9 oedical xrays 040
total 36
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Table 5.9. The whole-body effective dose (radiotoxicity) due te' selected radionu-
clides if taken internally [59]. Note the similar doses of the three fission products
98¢, M1 and 7Cs in spite of their very different lifetimes, indicating that their
values of 7. are similar, due to short biological retention times

Isotope  £y/2 (E) dose principal organs
(MeV) (uSvkBq™")  affected
03 2879yr  1.3(f7) 30 (28) bone marrow, lungs
A 8.02day 0.5 (B7) 1(22) . thyroid
:;__f_rCS 30.07yr 08(B7,y7) 6.7 (13) whole body
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