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a2ad 11.1% Mg~ . Their thermal reutron capture cross-section are 0.03,
0,27 and 0,03 barn respectively (1 barn = 1524 cmgl; Feutren capture

by Hg24 fome only steble }EE , nounkron capture by ngs forms only
stable ﬂgzﬁ, sub newtron caplura by Egzé forms radicactive L@ET, which
décays by beta particls emission and garma-ra) eaisslion with a helf-life

af Q.5 minutes,
Fast neuvtron reactiond.

If fasi rizutron (energy-;Jl Mev} are also incidernt upon the
samplej reactions other than {n, } reaction may also occur. The most
common fzed neutron~induced reactions are (n, p), {n,ok) end (n, 2a)
reactions. With {n, p) reaction the incident fast neutron is capiured,
but o proton is then prempily zjected, The product isotope (stable or

radiozctive) has the same mase numoer as tae original nueleus, but en

atomic number one unit lower, it is an isotope of a different element.

n, 2n) rcaction, the produ gus 1s an i e
In (n, 2n) tion, the product nuclens is an isotopz of the
original elerent, but with a moss number one unit lowers Fast neutron
cross~-sections not anly éiffer from ore isclope to anether, but zlso

aepend on the neutron energy.
Approach to saturation,

If' the product izotope in o giver case is radicactive, some
will be deeaying even while the irradiaticn is going on. If irradiation
1z contimued long eaough, o steady stote will be zoproached in which
the rate of formation of the radioisotcpe equals its rate of decaye

This situation is olten termed "gaturation actiwvity". TMurther irredistion



dogs not increase the activity of tnat pzriicular redioisotope in the
sanple, 53 long as the neutron flux remaing the sane,  of, howover,

irradiation is discontirued hoefore satursticn is achiswved, the induced
activity of the particular fadioisatope ir gquestion will be less than

the satoration sctivity, aml will be given by the equavion:

. . 1
A, = MAG Ll-exp (-0.693t; ,.ft%} j dps.  +e....(2.2)

whnre b, = duration of ine neutron expozure.
t, = half-life of the redicisctope.
g

the parenthetical, or "saturaiicn® term of equation {2.2} has numerical
values ranging From zero at £, = 0, to unity as t > ol . &b %,
L 1
values of 2; 2, 3, 4 suue.., times t,, the sabturation term has values
L

1 3 7 15 = s .
of 5, =, I » Thus it is seldom worth—while to activate

A 1
a sample for & period of time greafer than o few half-lives of the
redioisotepe of mzjor interest. longer actiwstions are; in fact,
wndesirable, as they result in gencration of mere longer-lived inters
ferirg activitics. With short-iived activities, irradiation times are

then quite short, resulting in a short overall analysis time.
Dzcay =fter irradiztion.

After conclusion of the irradiztion, prior o countine, each

irduced activity then decays according to its particular helf-life.

A = J!LD Exp(‘-‘:’-é’g} td ;t_é.} BEE R B AR R {2-3}

I

where t decay time after conclusica of the irradiation.
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2.2 Qoupargtive Technigue. (1, 2, 3)

Rather than rolvins cn literators values of isotoplic abune
dances, atoric weizhls and crossescelions, or precise Xnowledge of
tie neutron flux or irradiation time, = comparision metuod 18 used,
A pample contzining an accurately known waight of the elemsnt of
intercst ig irradiated et the sare time as the valmowny sample, uader
identical conditions, and is then counted idertieally. Then, by
tleroly correceting the counting rate of one teo the same decay time
zs tiie othsr, the two counting rates are in thie same propervion as

tho weights of the element preseat in the two, one of wiich is xnowr,

The guantity of a sclected trsce elemert in Lan sample

matrix is caleulated by the simple esuatlon:

nl = -[-:E"'ms i*Jltllri«tilu{Eln"q.:l
Cs
Wwhere m, = welgnt of uniuown slement.

G, = weight of standord slement.
Gy = cout rate of wimoewn elomend,

C_ = gount mate ol stendard slement,

We sz that the activity of the sample does oot depend on @ or  or
the efficieney of the counter, but depends on the weizbt of the sample,
% is essoential to compare the sample ard roference-stendard
—_—
in the same iype of cortainer ard showld both be a2t the same volume

in orucr to have lderticzl counting zeonctries.



2.3 Inierferirg Reactions.  {2)

The effects of inverforing ruclear reasctlons depend on the
carposibion of the constituents of the smiple. The reactions iadnsoed
irn the semple constituents which yields the same nuclides as the

principsl ectivation rencticn.

Intorferznce iay praceed sither direetly or ftorouch an
activation reaction [ollowed by beta decay of the primary active-

tion praduct.

The thermal nentron activation, the priacipsl sources of
interfarence with (n, J) reaction ir an clewent of atomic mmber Z
are fast neutron iaduced (o, p} aag (i1, ¢ ) reactions in eloments

having atomic nwsber 2 + 1 and & + 2 respectively,

The extent to whick the fast nmeuiron induced resctions inter-
fere with thermal neutron activation anelysis depends on the releative
cozcentrations of vhe barget nuclices in the senple, tie rotic of their

crose-gentlions and the ratic of +hs fo2st te thormal noubtron Fliuxes.

The lulerfering reactions will be important orly if the trace
-element is wery low concentration, because the effcetive Tluxes and
erosg-zeetion For fast keutron reactions are ususlly ruch less than

1 '

thiose far thermal nouvtrons.

In rost cases zore then one radicactive specics is generated,

in detecteble amounts, by activation of tho sample.
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