. 57
MOSSEBAUER EFFECT OF Fe
IN VARIOUS COMPOUNDS

AT DIFFERENT TEMPERATURE

THESIS

Submitted to
University College for Women
Ain Shams University

Presented as Partial Fulfijment for
The Degree of

MASTER OF SCIENCE

By
AMINA SALAH EL-DIN HELAL

Physics Department

P £ 9 University College for Women AR
7

1972

Central Library - Ain Shams University



i
y
=
.
T
=
"
(4»
i
L
N
=
b
o
i
1

: Cipous Tor is encoulagenenl and inboreLt in

: : ~ oEvis work [l sluzhble remarks o
the prosress of Tois worl. Fis valu =

Lre text are very auch sppreciatod.

T am greatly indebted to Dre Te.ile Sayed for sSugg-
esting Hoe point of rescarch and for his guidance and

siions whied crrht me o greab deals
valuoble suggestlons walen tonpht me o g

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ra#se

SUMLIARY »

ot

Crnapter 1

Introduction. T
1.1 Muclear Resonance HlUOreSCenClessanacscesn 1
1.2 The oHssbauer Bffeclescecevercaaccvonarons 4
1.3 Cross-Sectlon For mesonancg FroCesSSesscer a
1.4 The @3ssbauer Bffect 1in Fell ciieeenncssnn 10
1.5 Axperimental ATTangemeniesesresscanssnecs 1%

Chagter I1

2. Lattice VibrationSeessesesesceesnoceroes 15
5.1 The Classical TheoIyesessearrcereoorent? 17
5.0 Sketeh of the fheoryeesoecesecoceecreort? 23
3 Useful Informationsescessersosevacereerss A4

Chapter I1L

Experimental Arrangement and Uiscussions

4a Rlock diagram for the glectronical
circuit and a description for 1%ts
operations....,,,.,....u..........,n..n. 35
Se The effect of temperaturs on thhe Debye
Waller Ractor (£)e sreoseererommomrrerres 35
Ge Tre Uncertainty Relatlve batween energy
And Time eseseosscacnaoressonoeeerve e kel
7o Cone LuSionessscoscosososnanseassoasconss 0y
Chnapber 1V
Proposition For Aonstant Velocity Constant
hoceleration Device secscocaereromonrrernserots 4E
e ey N A R S4

ARLRIC SUMMARY .

Central Library - Ain Shams University



Jrds thoesis EATAB RVEE EA TR Funtomentael porin conslsh

Egcuﬁiyﬁgﬂyart included:-

Cliaptern 0063 To o hisborical pard about ths

AHssbauer effect, Lus uSes and the Tectmlguc used in eachs

Chapler GwOS3 Taeluded tlhe theory and the theoriti-

cal parts which Lged in treating the subject.

Chepber three: Sontains o description for the block
diagran of the elsctronical circulb, its method of ope—
ratblon, & NEW technigue £OT selecting the low eneley
gamea rays (Lo bk Kog.V) from gadds TEFS whose enelgy

123 kecov Dy usiang bwo wind of crystels fal (27 Y and
plasiic phosulour, soincidence circult and delay linca
This chapber contalas also tha: effect of temperature On
the Debye waller foctor ¢ (LiBssbauesr aTfect) proposing
the erystal as 3 N oscillsters and by concidering that
the averame onergy associnbed with cach oscillator 1s

t was fTound

(n. + %) b . Alhe avelogd disvlacy

-,
Do
Cl

: T
. N 7o

Central Library - Ain Shams University



: ; . T e s s ey s 3 ™I
B Th R 2e TR TS D B IR Lo =T IR ARt QD, Pron walc

the velue off Glig fraction & (dBssbauer affact), 58]

] ‘ y Vass than the Debye tenperature
1 eed Top bemperaburs less Lhan the : $
deduced For TLerMmpela

y—

The relation petween L oand - —

L

was given for difilerent
- - o o
valuen of 2 fron which the value of Dsbys Walier
|8 .

("iBosbater effect) at any beapsrabure ©on be founde.
NRADERS R $Fs 3

o]

4

o b e aTres ;i e Tirst 1is
“wo different bype of Usrocls welo used,the 11rsSL
it L - ~ P

i 1l Hre omlssd specbran viere
i absorption and b ~smission Sp T

. o e s
red as s Tuncblon ol Lie ralative velocl iy BoOr
[ R S L o A " . L+ .

Teal 05 8 o
: _ . A
ol 14 e controlled Ly uvuing seb OF
et whier conldd Do GONTIOLLeR
et Leted bhecritiosd oot
sl oy il L s

, e - -l
Lemi with Tre expariuentol

Lar o 1N ol Dadledn

Central Library - Ain Shams University



bz Wollor Doaoiiol o CoBOGO s coen malon Law v ol

Ceote found to pw saie i W0 .ve2 for Thic
()= Lo 1w sboerved thad Uis squsorpbion speelr. for
the sccond target (Fe — bl #1loy) ab 300°k have @

o5

strikin. feabures thab They

¥ .

]

ve a sbrong paramagnstic

W

spbsorption line due to bthe prescace of the macroscopi-

cally ferromagnetic and the intermnal magnetic field,

i~

derived froa ferreomagnetic lines 1o these alloy. 1t 1S

clear Shat the presence of the absorption line that

453
k]

.

lying in the middle in the case of an alloy are derived

B

from ferromagnetic regions

The second parb includeds

it v A

Chapter fours Wiicl ceonbain a proposition for
consbat velociby constuznt asccelerabion device and a

descrivpclon Lor the devicse sad 108 method of operatlicne
%

The esquations of notion, velocity =znd acceleration were
doduesd and cach of them Was coleulated for aifferent

parumoteﬂs( e (.01 to - o= Ced)e 1T was Tound that

Phe sccoleratlon wsVe = coastent value at an anEle 9

rnazes sabuecl + 20 =t = Le2e0 (0 geomelry paralies

ter = W ) and a cousbant line at velocity in toe
-2

range bebween 207 and 40° .

Central Library - Ain Shams University




o [ f‘j, Vo L i l L L sl N ARE

P T B ST PO SR mi et

G ool g, U0 The ST 0L resulits that by propesing

mulvitedy (o robebor) L0 o single rotacor and
the =guzblions of motion,velocity and acceleration wWes
caloulated Tor o= 0.25C =nd vlotted interns of The

anele. It 18 found Thabt the acceleration ig conetant and

42

[

independent on the angle and have & constant value egual

to 0.72 as shown in the figures. [lhe variation in

velocity was found to be = 6.2 X 107" per turn which 1s
apeh less smaller than the time required for detecting

an evend in case of using cosincidence circults and a

source whosc strength is L0 aillicuri. The maximum
displaceacnt 1is 4.5k srbibrary unit per turn and the aininuzn
4.52 unlt 1.c Ghe displaccment 18 egual to = 0.02 unit

per turn.

mhe envelop of the displacement curve Tor bthe Orlbiw

body rotater have the same Shope like a fuil wave ret—

Proguency current snd the envelop LOT the

qecoleralblon CUIVe fave Dhe saue SLEbe like Gunz direct
current Tater:md of time oo = obippn freguency poseillastor

can Five Whe ssmu posult Like the provesed devices

Central Library - Ain Shams University




chHaPTER L
Iy T opu eI OR
—_——

Central Library - Ain Shams University



B LT L Lion:
concmenon o orow nanes Iosisetroos tic
i .
JOEEER Lo I ; T P A te ".UF‘( B . | 3_ !
o dnted  ut Thab sucr s ros cuaco sh uld ols Cour,

in the case of 4 —Toys o8 well.ﬂalﬂf,rs(2> {1955) and
Jetzger(BD (1859) tri=d t© .bserve the phoen.men.n . but
suecess was not recorded. =ithough the atmic res -
nance 18 very similar t the nuclear rescuance, there
exist s.ume difficulties which were the meain reas.n Ir
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