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® Countrate lcount)

Count rate

Activity =
Detector coefficient

Cps cpm
Detector coefficient = —
dps dpm

Count rate = Activity x Detector coefficient
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IMAUANINE UBY activation analysis

e Tdoynathnseuludvinbiinujiseiiaedesisenin Neutron activation  analysis
(NAA)

aunaiinseulUtoanlaiduy

1. Tmsoudn (Slow neutron) Faflimseufifinganusingt 1 kev
Thermal neutrons (1131 0.025 eV),
Epithermal neutrons (0.1 eV)
Resonance neutrons (1ev - 100 eV)

2. fnseuis1 (Fast neutrons) Aetlanseuiiiinganugenin 1 keV
Intermediate neutrons (1 - 500 keV)

High energy neutrons (500 keV - 20 MeV)

Relative neutron (aus 20 MeV auld




el prrraElEnERaTLOEd/shamiElvy)

* l¥pynianiuseq (charged particles) L{‘Juﬁ’aﬁﬂﬁlﬁﬂﬂﬁﬁ%’l

9

UIARYS L%Hi%@ﬂﬂ’]ﬂiﬂﬁm@u AINSOU LazLaani Imaimmaam
DUNTALYU meleﬂﬂamau (cyclotron) SyNN1TIASILLUUEIN
Charged particles activation analysis (CPAA)

1 — ¥ Wl ""ﬁ;& —
| ——— R



e pprraElEnEsanas.dn/snemisieyl

.

IMAUANINE UBY activation analysis
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Neutron activation analysis (NAA)
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fansaundnlal homogeneous %38L7in self-shielding wAlulaen1suyuans
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AnINNITanLnINNIeUATeeGes 1Y Fe wag Co WnINaannis
AATIZR Mn
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RNAA = Radiochemical separation NAA
INAA = Instrumental NAA
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IdpsaeUfnsaiilaedes (nuclear reactor) lngafunssurunsilady
YIS ELILHEY 235

235 1 A B i
g = X + He +k n +Q
92 0 Z1 72 0
A+B+k = 236
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Neutron generators
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Photo neutron source

* lpanUfisentiieaesningin photon MI93IELNNLY 9INENT

v v

uiunSedvuAU target MTUs16 Be Asaunis “Be(y,n)®Be

Isotopic neutron Sources

. swNuunSaEninaaielnisdueani wadsaauwaanvinufisen
fuAdesniu Be lafiansau asaunis “Be( aL,n)C dinspumianilay
Ju fast way epithermal neutron a1Re9nN1s U thermal

Y Vv
VA =

neutrons ¢4 URALTU moderator

3 ek




e crasiznERaiassh/snEmisteyg/

b

Flux monitors

* 1 JuUN15M51IRIIUIUYEY neutron ABNUNT neutron LAFDUNIY
38n91 Flux Wiesaen13331 flux dnswasundamsald sieinlddn
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Nuclear detector

* 2319 transducer WBLUAUNTIINUVDISIFNANDUASASIINUALNA
woslmdudyanadlnidn (electrical signal) Falnannismeludl

- 91U7U voltage pulse MinTuiluuinatuinuulnnaunsaiiu
UniatudnueynIpminuiseiuamaLmes

- UNUNEINUNNY L ULEID 1N N1SLAR T UASAS I UALN AL DS UD
voltage pulse %38 pulse height AstduaNINT L&Y
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Nuclear detector
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Nuclear detector
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Nuclear detector

* 3. Solid state detector (SSD) ®1AYRINNTITLALINUNU gas
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Isotope Dilution Analysis (IDA)

* @A 1932 Havesy Waz Hobbie a1 radioactive 484 Pb lUmuSunues

Pb Tuiiu 1neT Electro deposition win1siadliilunisausu

AF.1940 Rittenburg Wag Foster ladadsunisldy isotope dilution wag
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Isotope Dilution Analysis (IDA)

* g1dsnIsIUABULUSY specific activity
activity

specific activity =
mass

carrier-free radioisotope i atomic mass = M, #iin = W

N*
W=
No

N* = 971UUBLMBUUDY radio isotopes

No = Avogadro number
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Isotope Dilution Analysis (IDA)

ANoO
s
N*M
0.693
A=AN*= N*
t1/2
No Ll
5-1U695 = 1l ¢ dps/g
tl/ZM tl/ZM

whefldlun1sin specific activity (s) &

uCi/g, mCi/mmol, dps/mL, Bg/Ke
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1. Direct Isotope Dilution Analysis (DIDA)

* ldnrsiusiamduduiunsid@nnsivusuianeiusuasliuly

ansazatemiedne wdnandulia diluwenietansidosnas
FosnsvnuSinaeenuiuisdiuliusansneiavaninsonnthminle
wtmiTnuas Tafusunn nuesansLeneenuile WaaAuIMMY
dvtinvesansinogns (a=activity, S=specific acitivity, W = 178

MIDUINUAN)
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. . A a0
specific activity I3NAY S o
WO
= a, ~N
specific activity ¥iad dilution S =
W W, > ININY
specific activity iadlleggn S = —— :
Wl
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_— 0 1 L it 0
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2. Inverse IDA

o [WUNISIASTIZANASIVIUAUITUSN ABFBINISIASIZHENS

QU Q)

WU 598 AeuasAneURNARENTNRLAEITUAN

LLEADBDNUN
Tu3gns
a15Usznau P

a@15Usgnau P*

v




S W WIS I ER ey CR R YR et s iy )

.

specific activity Sunt Some

g

specific activity %18 dilution s, = ————
W + W,

d

specific activity iaauen S, = —
W
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YDAV Inverse IDA

* EIUSIIUNLRYY RANITIBWN
* lanalimnugnaad neiuasliulauin

* AsANaluTALEDYs vlvmladie d@zann

0819 TunsmUsunawes K Teethaisazatouisiuiunils Sadu
Hunnwla 31874 cpm vinsivansazaty K asld 500 mg wa
T wadiunsa HCLO, Nonnpznou KClO, "Mlvimgnauumn
Fahmdnld 1152 me amﬂumummwlm 20432 cpm WATUIN
UTunauee K
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N W <<< W,

W =7mg,W, =500 mg, W =500 mg

w_+W,
a —31 T R
Wi

7+ 500

=20432
325

=31874 cpm
NW_ << W, ;
A333a0l a ”lmﬂﬂ!!ﬂuﬂi‘:ﬂ

W, =500 mg, W, =500 mg

W, 500
a —a — =20432x—— = 31433 cpm
W, 325
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3. Substoichiometric IDA

NANNS
1) uansnusunssdasluluansdiegne (ea1eiuinaiia DIDA azla3n)

a. W S
w=w|2>x—-1|=w|2-1

WO a, S1

A

. . ° Q‘ 9’
specific activity L3UAUS & =
W

(0]
g al

specific activity iadltgn S = ——
W

1

{AaNs chelating agent ievilviansiregedl W, = W, dildadia uawenansiy
Ialausunauiniu danudunnn (@,) wag 3o W, @i W, 1ean

2

W= | =1

e
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