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PHYSICAL· CONSTANTS

Symbol Denomination Magnitud.

a.m.u. atomic mass unit 931.48 MeV (''C scale)
931.16 MsV ("0 scale)

c light velocity in vacuum 2.99793.10" cm .-'

e electron charge 4.803.10-10 esu

" Planck's constant 6.625.10-11 erg s

1
Ii = "/2". 1.0544.10-11 erg s

k Boltzmann's constant 1.38047.10-" erg deg-',
m. neutron mass 1.008665 a.m.u. ("0 scale)

1.6757.10-1< g

m. electron rest maS! 5.486.10-' a.m.u. ("0
scale)

9.107.10-'· g

moe' electron rest energy 0.5110 MeV

mp proton rest rna.. 1.007273 (''C scale)
1.6724.10- I< g

NA Avogadro's number 6.023.10" atoms mole-'
("0 scale)
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Symbol Denomination Symbol DenominclKm

""ft tp. corrected for resonBnce I. oeIC.absorption coellloient

LIST OF SYMBOLS absorption at finite for beta ra)'l
dilution (n om-I ••,) II comparative half·lif• ..r

'P. conventional thermal beta decay
Symbol Dmom'nalion Symbol Denomination neutron flux ... nu, I.> thel'DUl1 neutron abeorp-

• -alpha particle -number of diaintegr... (n om-I .-1) tion factor In solids
-convenion coef6oient tiona ",..eto, conventional reactor r nuolear levol width (eV)
-quotient or distribution -distance neutron flux (n em-I a-I) r. partial r (eV)

coefficients energy needed for a hole· conventional thennal
~

< 'P'> l' gamma ray
-correction factor in the elMtron pair creation neutron dux below liJOi g gram

internal .tandard (eV) == nUl v. (n em-I ._1) h -photopoak height (om,
method <. excitation energy of 'P,,(.lil) thel'DUl1 neutron flux at activity)

A -mall number nuoleUl til (MeV) energy E (n om-I ._1) -height
-Glomie weight E energy (MeV, keY, eV, F -14 MeV neutron flux -hour
-ilCtivity (rate or number erg, •••)

1
(n cm-' ._1) I resonance Integral at

of dillntegrationa, E. Coulomb barrier energy -Fano factor infinite dilution (bam)
counts) (MeV) -decay correction factor I' I corrected for 1/.

-ampere E", cadmium cut-off energy f~r measurement of contribution (barn)
A Angstrom (10-' om) (eV) •hort Uved activities l,b• absorption resonance
p beta pertiole E.1f effective threshold energy (.ta.-tIng point of Integral at Infinite
p- nell"tron (MeV) measuring Interval) dilution (barn)
p+ positron E .... maximwn energy in beta FDT fractional dead time I ••l activation resonance
B background apeotrum (MeV) F. fraction of the disinte. Integral at Infinite
b barn - unit of or088 E. energy corresponding to gration of the nuoUdes of dilution (barn)

oeotion (om') neutron velocity!'. the nUl step, produoing IDT InstantanooUl daad time
0 number of oounts (0.025 eV) • nuoUdes of the (n+I)" leU effective resonance
em centimeter (IO-Im) E, energy at the maximwn

I
step in a dieintegration Integral a I corrected

0 -signal + background of a ...onan.. paek (aV) cha.in for resonance absorption
-<>apacity (Farad) E. threshold energy (MeV) I FWHM full width at h.U maxi· a I at finite dilution
-compound nucleue E. recoil energy or nucleus

I
Inum of a (photo)peak (harn)

Ci Curie (3.7.10" dp.) til (MeV) (.V, keV•••) I. I fOl' thEt nl~ resonance
0, convolution integer eV eleotron volt (1.60.10-" I -total neutron ahsorption peak (bvn)
OR cadmium ratio erg) faotor In .0Uds •
OR. cadmium ratio ofelement 'P neutron flux (beam or -decay oorrection factor I,ot a :& I. (barn)

(isotope) til multidirectional) (n em-a for the me&8U1'Oment of I • I for the nuolear ......tion
OT olook time • -1) short lived activities of type til (bam)
8 -density (g om-a) i' equivalent fission flux (exact time within the I', l' for the nuclear reao·

-residual standard devia· (n cm-' ._1) measuring interval) tion of type til (barn)
tion 'P(E) 'P at neutron energy E -fission II,. ....onance 1nt<>gra1 at

D disintegration rate (n om-a .-1) -fraction Infinite dilution obtained
(dp., •••) "'. epicadmium neutron I' total neutron absorption hy Integration of "Ji'

D. distribution coem~ient flux per unit ot lethargy factor in 801ution (barn)
for.peciesA - conventional epicad~ I(E) fission neutron flux at r. -Unear abeorption

DT total dead time mium flux (n em-a .-1) energy E (n cm-' .-') ooeIlIoient for pair
d ....bsorption thiolm... 'P,(E) 9'. at neutron energy E I. 'epicadmium neutron produotion (om-I)

(mgom-') (n om-' .-1) absorption factor in IOUds -dieleotric constant
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LIST 01>' SnlBOLS • <~ ~,
SVmbo1 Denomination Svmbo1 Denomination

Svmbol D.......inalion SvmboZ Dsnominalion

\
-paniole rauge Q. cross section for com-

K. diJlm'but.lon oonstant mCi milli·Cutie (10-' Cutie) -resolution pound nucleus formation

" -reactor reproduotion mg milligram (10-' gram) -radiua (- Q...) (bN'Il)
footor ml milliliter - 10-' liter

1.

-distance O'oo~ coherent ecat,ter crosa
-<>onstant

m" milli micron _ 10-1 em -reeistance (ohm) section (bam)
keY kilo electron volt (10' eV) (10-' micron) RA -nuclear re.dil18 ~'ermi creol collision cross section
kg kilogram (10' g) rom millimeter (10-' m) unit - 10-" em) (bam)

" -radioaotive decey milli ..cond (10-' ....nd) -recovery footor of Q(D) standard deviation for a
oonstant (1-') rna

lignal equal to the
mV -milli electron volt opeciel A

-wave length (m". A) (10-' eV) R (V, E) response {unction of a detection limit
I mean free path (em) -millivolt (10-' volt) detector Q(E) cross section at ne"J.tron
L -liter

-frequency (I_I) -dislance energy E (bam)
-ligand v r effective cross section

-neutrino -radiua 0.1'

L. critical limit (bam)
L. detection limit -nutnberoCneutrona :t inacroscopio Cr0R8 BElation elastic lcetter Cl'OS8

liberated per fission _ QN (em-I) Q~

L. quantitative detennina. section (bam)
tion limit N -numnberorneuuonain :t. macroscopio removal at frootional ltanderd

L'l' live time the nuoleus ' orosa ..ction of sample deviation

"
-total mall absorption -number of target nuolei for 14 MeV neutrons (= coefficient of

coefficient (oml mg-I) peroml (om-I) variation) = QyjlOO
-mic~n (10-' om) -normality (g eq. L-I)

1:"(1) macroscopio removal a,. free atom scatter cross
,,' total linear absorption n -thermal neutron density cross section of element' sootion (bam)

ooefHcient (om-I) from energy 0 to CO for 14 MeV neutrons "lal1 inelastio scatter cross
,.A- rniero ampere (10-' A) (n em-I) (om-I) sootion (bam)
,.b miorobam (10-' barn) -neutron -effective microscopic "11 JI.V cross section for 14 MeV
,.Ci micro Curie (10-' Curie) n(E) neutron density at target area (om') neutrone (bam)
,.g micro gram (10-' gram) energy E (n em-I)

I
-cross .ection (barn) Q

LL non elastio scatter cross
"I mioro liter (10-' liter) ng nano gram (10-' gram) -linear absorption seotion (bam)

". mobility of electrons in ns nano second (10-' coefficient for Q... reaction cross section
n..type semioonductor second) Compton effect (bam)
material (om' V-I I-I) n.. thermal neutron density (em-I) Q(O) standard deviation of

", mobility of hoi.. in :JI- below E OI (n om-') -standard devistion for background for zero
type 'oemIoonduotor n,.. averllge tl,.. in the sample lUI infinite population ligna!
material (em' V-IS-I) 'at fillite dilut.lon (n om-') g average CI'088 aeotion in Q. nroas section at neutron,.. micro ....nd (10-' n(v) neutron density at a fission neutron velocity v. (bam)
sooond) velocity v (n om-') opectrum (bam) ii. average elemental C1'OIllI

~! -molarity (mOle L-I) P -probability percentage Ilandard section at neutron
-footor of merit of a -peak to total ratio aYe .veloclty v. (bam)
oountor - S/2VFI p proton

deviation (_ percentage
Q, potential soattering

~!eV million electron volt Q -reaction energy (YeV, coef&oient of varintion)
'crosa sootion (- ' ..RAI)

(10' eV) a.m.u., ....) ".b. absorption cross section (bam)
m -minute -quality orlterion of a (- a.) (barn) Q(Q) standard devistion for a

-m&8I countAr cr.... isotopio activation cross sip at the quantitative
-metor q branohing factor ..ctlon (bam) determination limit

anA milli ampere p reeistivity (ohm om-I) i ... average elemental activa- Q, resonance C1'OI8 eeotion
meq milli equivalent R -reaction rata (I_I) tlon oross sootion (bam) (bam)
mb millibam (10-' barn) count rate (opo, cpm,••••)
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8J1111bol DonomiMllon 811"'001 Denomination
",(E) reeon&IlD8 0l'08I Ie9tion -total time • .11.+.11••

at IlOUtron energy E P,!. half·lite • In 2/A CONTENTS(bam) (y, h, m, If •••)
cr,neter ..- _tion for a reaotor p. M"""eman temperature

1
1IlOUtron 1pOCt.nun (bam) ('1{) 1. Aotivation Analysis

0"",..,.., eJfeotive 41....'-, - 0',..., ... P, 293.6 '1{ 2. General Aspects in Trace Analysis 7
correoted for p. ~actorperiod I. Methods suitable for Trace Analysis 7
aboorption at finite I eoay tL-ne (h, m, 8,•••) n. Properties of Neutron Activation Analysis :'1dilution (bam) -thickness (em)

3. Neutron Induced Reactions 14microooopio elemental -temperatwe ('C) .
fI~'1

I. General Principles 14removal C1"OIB aection for 11/1 time...........,.to
14 MeV neutrol11l (cm') establish half of the II. Properties of Nuclear Reactions - Laws of

", average ocatter ClrOI8 equilibrium distribution Conservation 16
_ion (bam) in isotopio exchangft m. The Q.Value - T'Mllshold Reactions 16". total ..- _tion (bam) I, irradiation time • A• Definition of the Q·VaIue. 16

"" average cross eeotion for (h. m. It •••)

Ineutron energies up to t." effective thiokness for B. Definition of Thrt>.shoId Energy and Effective
E.,. (bam) resonance neutron Threshold Energy . 17

,,(v) Cl088 section at neutron abBorption (em) C. Other Considerations in Conneotion with the
velocit,. e (bam) u number of Btandard Q.Value 21.<VI ..- _tlon at neutron deviations
velocit,. Ii (bam) V -volume (L, mI, "I, •..) IV. Models of Nuclei - Compound Nucleus -

"J!' oroea seotion in the -tel11llon (volt) Excited States in Nuclear Reactions 22
epleadmium -volt A. Models of Nuclei 22
region, disregarding V(d) electrioal field ,

B. Nuclear Reactions - Compound Nucleus 23Ireeonance peaka (bam) v -neutron velocity
C. Excited States 24-8 __turation factor (cm B-1)

V. CrOBS Sections in Neutron Induced Reactions 27-tUrfaoe. area ;; avorage neutron velocity
-oignal in a ?tIaltWOU-Boltzmann A. Definition 27

8.!A separation factor of distribution (em S-I) B. Practical Considerations • 28
speciea B f1'Om A _ v, neutron velocity at ECtt C. Calculation of Reaction Rates for Reactor
enrichment factor of A (em 1-1)

and Accelerator Irradiations 33- depletion factor for B v, most probable neutron
VI. Some Applications of Neutron.Induced Reactions 66B -etandard deviation for a velocity In a MaxweU-

finite populetion Boltzmann distribution A. The Cadmium Ratio (OR): ThermalJ
--.md (2200m/B at 20'0 _ Resonance Flu Ratio 66

8 -isotopic abundance 0.025 eV) B. Neutron Spectra (particularly in Nucl.... Reacton) 69
-angle (degree, radian) lI", ltatiotioal weight C. Determination of Activation Croas Sections 80• -mean Ufe (B, •••) VI weight (g, mg, • ; .)

Neutron Sourres 86-dead time (JAo, •••) ,. -year 4. .
-reeolving time (,.s, •••) -fission ;yield I. The Nuclear Reactor 86
-linear aboorption co· e Fennl potential in a A. Fiasion 86
efficientforphotoelectric semiconductor (eV) B. Chain Reaction' and Criticality 92
dect (em-I) Z -atomio number

C. CIaasiflcation of Nuclear Reactor. 95P -absolute temperature -residual
D. Reactor Neutron Fluxes 96('K) • counting efficien.,.
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