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SUTUHIEIARTE

This thesig describes the aunthor'!s work in the
~nmeasurement of the total neutron cross-section of moly-
bdemm in the energy range from 2.2 &V to 0,0022eV et

room temperature,

~The measurerents were performed using two time -
of = flight spectrometers installed in front of two of
the horigzontal channels of ihe ET-RR~-1 reactor:’-One of
the spectrometers has its mechanical chopper with per-
tinax 160 rm in diameter and having a straight slit
1x25 mm? while the other specirometer has a rotor of the
seme dimensions but with a cigar - ghaped siit, in order
to inecreaze the transmigsion for nestron enersgies below
5 meV, The rotetion rate of the rotors can be controliled
in the range 800-360C r,p.m., within the accuracy of
.14 %.’/BHe gag filled neutron detectors were used dvring
the neasurements. The celibration of the gspectrometer tinie
gcale weg done using the Sf-ray pulse euitted fron the
rezctor and trangmitted through the rotor slit:/ Holyb-
denum is considered as one of the 1lmportent meterials in
the reector design; since it is a fission product nucleus,

also its therme)! neutron cross-scciion data at neutron

Central Library - Ain Shams University
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energies ) 0.01 eV appear rather scetiered over a wide
roerge, Ibreover, in the region where ccherent elastic
gscettering ig sigrnificent, the only evalleble data
clecrly show ony rosslved ILregg peaksg, Thas 11
seemy uzeful to study the thermel totel neriron cross -
section for this element, for the precise determination
of its thermel ebsornilon coherent, incoherent and in-

elestic scetiering croszs—~ zection,

- :
The neasurement gompnles used weres prepared using

H
-

8 reactore grede molrybdenvm in the form of metel shects.

Srectrosconic analyasis of the used element w

-— S - o~y e = ] - M. — e
zart For peeurale cetormincticn of immuritiesz. The amal
- S -~ - - - “ — = .
gis show toot the tcoiol amount of dopurities 1z Py
O (= TR -2 - R R N -
gmoll (50 Tom.) wolcon gives nezlifihle elfest on thic
— - = - At e g et rm - FTl e e
S Ted CTOSE~8CcCTl0N. o= o v_..-;_.._‘:.:).LS LGS A5l Docll

2 . L — - - - -7 - - - )
czrried out to determine The crogtnlliine strootire oI
e malvkdenis gonnd aes s nrcleiadia gliotts s
e DL IAeiTT IO Lle U BEl. -0 LB lg SR VAL
the nolrricnun giractiare T3 inm oconiirnetion wioh the

- - e S ——e - — -
codr cenitre oUTIc SUTLITOTT.
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e TelzuTelLnTas o LG W [ e =S AL I SRR O e |

Central Library - Ain Shams University



h

the effect to background rotio =23 well as the counting
rotes., In the firgtd run, the necsurenents were perfofaed
in the energy range from 2.2 eV 1o 0,01 eV.”At rneuiron
encrgies below 0.04 &V the measured crcss—section be$uvi-
our wos found to fluctuate near a constant value (ot =
6,09 #0.63)b. In the sccond run the neasurements were
performed in the energy range from C,02 eV to 0,005 eV,
At nentron energies below C.04 eV, the observed behaviour
of the cross-section shows sharp ecut- offs ot neutron
woveleng ths correspending to double interplaner distances

of molybdenum crystal giracture,

In the third run, the mezsurancents wers parforzed in

he energy renge from 0,005 eV to 0,0022eV. The measure-

3]

ent3 in this ronge were performed ot roon temperoture.”
4 Be tliock, 20 ca {trick, woa used In this run 1o renove
neutrerns of energies Ligher than 0,005 V3 conseguiently

incrersin

(J
H

the effect to bockground retic. Tre coniri-

0]

buticn of knowrn close ond for =-ewoy resongice 1pon tne
cross = gection velune in the thericl region hiove been
ca;culated usirg the single level Zreit - Wigrner Fformlc,
The volues of boik the potenticl scattering eross - sec-
tion mnd effective nuclenr rodius Riwere determined for

the cross -~ gection,
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Fron the date analysis, the potential gcattering
anplitude value was found tc be in geood agreenment with
that calculated according t9 optical nodel with the
following porameters: V_ = 42 HeV,, and the ratic of

o
the imaginary to the real component of the potential

. a3
= 0,05 and R = 1.48 A3,

_ ~“The coherent scottering eoplitudes o well e
the coherent scattering cross - sections of molybdenun
were determined using the wvalues of the Bragg cut-offs
observed in the total cross-section mecsured ot low
neutron energies:’ The resulting values are in good
nzreenent with those cobtained using neutren diffraction
me thods. The necsured toicl neutron crogs-section of
o beyond the cut-off wevelength, ot room temperature,
provides informetion about the inccherent scottering cross-
section of molyblenuzm. Tig one phongn anrnilaotion pro-
cesg wog €stinnted also at long neutron wavelengihs nnd its
contribution to the total crogs=sectiomn ot rcoon tergperc-
ture wes founé to be very sncll, since the Deble tempera-
ture for Ho is relatively sm2ll cnd con be neglected
compared to the abgorption and incoherent scattering

cross—-gection,
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1- I T 2RO2TUTC2IO0ON

Slow neutrong sre used mainly in en increcsirg

number of originel aprlications which leg=2d eiticntivelr

to the importance of gtudying the iateracticn of neuvtrons

with matier, Sleow neuirong heve gained alsc & great

~"
H

importence &s & tool for research oxd ornl

iceation et

present time., The low exerzy and relatively long wave-

length of such rentirona govern their iaferaction with

netter, Since the wevelengmtih of slow neuirors Is of fhc

semne order as the interatz.:dic distences in crygteals,
—

therefore the optical effects are guite marked |1,2}.

In pure muclesr physics resesrci, slow neniron
ploy an imoorient role, since Ther can be ased In the

- o St mae R e e i A e T el e e o] — =
S':E_kn.s —.'.-C e---_.___ [P .J..,_: O‘ [l QU AR S —_—— ',-‘.__1'_..4 [ERE RS § = W
o - - - = m A e N, - T e m i - -~

Ol LT LENDSUS CCONLICoOANU3 4nd L. DMF SL CLZminTI WL

- e P S, P LR 4
Informetion about the vibrationol frequency

- = -—— - RN e, h g - A e
'stal lottice md plioson dAlgrersion

gpectrmam of thelr

curves can ve geined frem rnevtran scetiering:
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different solids [31 . licreover, slow nenironsg zive
volusble informetion ohout the moition of atems (or 2ole-
cules) in limids, =lso sbout the diffusion mechanism,
Ingnetic dynamics of crysticls con be invesiigoted
succegsfully using slow nentrons. Slow neutrons aove
been guccessfully used clgo in the determinction of

-

or diflercnt lsotopes.

Hh

nuclecr scattering emplitudes
lobreover, siow neutrong cre also imporiznt ond essen-
ticl as iniators and vercetuctors of nuecleor chein

reccotions in most tyoes of recciors |4} .
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nucleus and an incident neutrorn is conventionally re-
“rezented by the nuclecr crosa-zcction, o sreot decl
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¢ work hog been performed in conteetlion with the
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satjeet hos srocticoal o

A SR mn N - 2
r.ceotiong oUiroeted o 2ornsilerstle atienvicn, 4as
3 EaFA E e -1 4o Ry 3ot - ~
weag thought with some Justdiicozion it The LI Irmotict

. . ] . I —_~ -~ =T f
would conitribute To & peiTer unders.anilng of connleXi~

tiegs of muelenr giracuire rij .
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Nevtrons irtercet with motter in two woys. Firste,
there is o nualenr intercetion between near rTong and zhe
A ]

embient muelei, Secondly, nlthough the neuniron is

eleciricclly neutrzl as o vhole, there iz ax elsciro-

S
1

mognetic intercction becarse the neutron hasg o mzgnetic

dipole moment [61..

The leading intercetion proceszs is the mclear
recction, Such recction moy procsed elther through ths
formntion of exeiied mucleus followed by its decay clong
one of the poscible chonmels, or without the Tormotion
of an intermedicte nucleus wien the neutron is scafiercd
directly by the muclesr force field. The decay channels

n+

of the intermediste nocleus may De elogiic ond Zalestic

. - -

s - ~ . S . ~ :

{_\n,;,‘ =nd (n, o) recctions | ond nuoslocxr Tisclon {of.
In the thermol netron cier v ronge, toere iz 1o

niclear irnelosile sootirring, Alss, neoTroin 2T Tare

e 3 Yy 3 S e s S mn = - e e

Tollowed Ty Idszicn coour Dot 300 T ETVL L3l TeliI

3 o y IR S — = e D - e e ..z P
while recetiong involvin: The cxizgicon oL clhlxy id pireili-cs

occur only in fTew light isciomes, Thereiore og we -Ts

e
» o
1

irteregted the thermel eneriy ronge, We eoxn Doy Ltrentlion
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only to itwo decay channcles nomely rodintive capiure and
resonance elestic scattering, Potential elastic scatier—
ing hezs to be token into consideration which naoy proceecd
without the formation of on intermediate nucleus [71 .

Interferernce between potential ond resoncnes elasgtic

[1)]
o
v
'3
fu

scottering moy occur. In the thermel energy rong
for neutron energies of few electron volts, the seaitering
crogs—gection component hos o form characteristic of
potentiel seattering, i.e. it i indsrendent of neutron
energy, revertheless, this is not true, the potential
geattering will not be pure and there will be o ceriain

contribution to resoncnce gcatliering LB] .

Tor peitrons with energies of cbout 10 5 ev AR%

-1 . Coa s e
to 10 © &V, we ore interested in the phenonmencn of

ot

nentron opties such ns reflecetion cnd diffroetion where
trere is mach discussion of the cchercnt ond incoheren
cross-secticn., Since in trhis re
thermel neutrons is of the zome order of mogrniitnde as ihe

interctomic distonees in ¢rrsicls, trerefors fie opticel

3

E

i

;

effects e gquite morked rl,§] .

Thie conerent crosgs - gection is thz cross section

when the scetiering centre, noriicinate in the orocess in

Central Library - Ain Shams University



