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SYTNOPSIS
The thesls 1s divided into two pertes. Part one deals with
the magnetic study of & reversible phase transition in paramagnetio

erystals and part two describes the magnetic property of uranium

complexes.

Part ons of the thewsis opens with a general discussion on

"the origin and nature of parsmegnetism in the grystels. In the nexi

section the varlious interactions within and external to s paramagns-

tic ion which profoundly affect the megnetls behaviours of the para-
The general development of the

magnetic lons have been discussed.
Then

orystelline electric fleld has deen glven in the next section.
+the problem of caloulation of energy levela in orystals of iron
&group of salts and their susceptibilities scoording to the method of
Van 'ﬂ'_leck, Penney and Schlepp end otheri, teking meinly the lowest
devel in the Stark pattern as contributing to the magnetis muscepti-
b 1lity by which the major features of the magnetio behaviours of the
salls could be expleined fairly satisfactorily sre given., The pertmx
Tation teshnique of Abragam and Pryce is then discussed in the case
where the ground level is degenerste or oon~degenersts under oubia
£ileld (Co*™ ana Ni"g) and the susceptiblility equatlions ars derlved by
Teplecing ordinary Hemiltonien with spin Haniltonlan., The relation
between the ionic and the orystslline susceptibllity ls then deduced
Where more than one non-equivalent ionaT;reaant in the unlt cell. Th

meagnetic data of 00813‘6, 8Hy0 (Mazumdar and Detta) where due to the
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phese transition at 246 + 29K megnetic symmetry of the orystal
chaﬁgea from unlaxlal to orthorhomblc symmetry has heen explained
with the help of 2 model gierived from the low temperature x=ray
dete br Watanabe snd the magnetization deta of Ohtsubo. Comparison
~.of the structural data of Co(misﬁé)a. 6H20 with theit of the low
_'temperatura structursl dste of CoSiFg, 6HgO indicete a glose simi-
1a£1ty. Though the room temperature strueture of CoSiFg, Bﬂao is
unisxial beocme monoclinie 'belﬁw the transition temperature. 8imi-

1ar1t1r has been rurther elucideted from tﬁ_e denlopment of wesk

——

- ferromagnetism alons the monoclinie axis. The origin of weak ferro-

magnetiom in these two crystals is of Dzimloshinski - Moriye (D-M)
-fype. Uryu's calculation for the interpretation of weak ferromagne-
3 tilam in Co{NH 4304}2, 6330 has been carefully analysed and found that
D=} lnteraction responsible for weak ferromegnetism in coBi).?s, 6320
originates from the orlentation of the lonic exes. This model
~explains both (a} the appearance of aniaotropy in the aymmotry plane

{(b) the presence of weak ferromagnetism,

Chapter 2 desdribea the various aspects of the design, cons-
trﬁetilan end working of the different apparatus and the spparatus
utiliﬁed Tor the present measurement. In the next section the prepa-
Tatlon and analysis of the single orystals (both concentrated and
dilute] studied 1n the present work have been given, Lastly the
f ormula used for the'aalaulation of gramme molecular susceptibility

=and anisotropy for Go"z ion from the result of dilute erystal have

b esn prés'ented.

The magnetic anisotropy and the principal susceptidility
esults of CoF ,SHF, 6H,0, Coar¥y, 6HO, MF25EB‘, 68,0, four dilute
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orystals of CoSiFy, EH_aO snd seven dilute ecrystals of ColfgfHF, 6580

" are presented in chaplier 3.

In chapter 4 the results of chapter 3 have been analysed and
compared with the resulte of CoSiFg, 6H,0. The analysis of the mag-
netic enisotropy and susceptibility results of CoF,5HF, GHBO and
CerFs, Gﬁzo indicates that these two crystals undergo phase transi-
tion éimilar in nature to thﬁt ol 60811'5. 6HgO., Further similarities
" eare derived from the room temperature x-ray snd optical abaorptioh
studles. The resulte of CoSiF, 6H,0 are discussed on the light of
the model developad in chepter 1. Jonic susceptibllities obtailned
from the model are fitted with the theory by verying the trigonal
geparation A at different temperatures. A values obtalned are
different for aifferent temperatures. The same type of A variation
hae been observed by Bose et al in Co(NH4SO4),, eﬁzo. Similar inter-
pretation as in CoSiF,, 6Hy0 hes been male for hydroflucride and
fluozirconate oryatals. Results of the dilute crystals ((:01 _IanFaﬁﬁF
SE,0 snd 001_1311!31?3, 61{20] indicate that the phase transition temp-
ersture shifts: towards the low texperature £lde as the concentration
of the zine salt inoreases and finally when the conceatration x is
aabove & critical consentration - the phase transition disappears,
The apparent discrepancy between the e.s.r. study of 0081?6, EHy,0 by
Blesney et al (lonlc axis is elong the orystal symmetry exis) and the
dow temj;srature x~-ray observation of Walanahe {ionic axes zare oriented'
with respect to the room temperature hexagonal sxis) s resolved from
% he results _or Qilute erystals. The e.s.r. data has baen tmken on
dilute sryatal ihere phase transition ls sbsent whereas the x-ray

Observation is for the concentrated salt. Pinelly a comparison has
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been made between the phase transitlon observed in cobalt hydrofluo-
ride, fluosilicate and fluoziroconate crystals to that of the other

"aeoona order trangition classiflied by Landsu,

In the second part of the thesls the magnetie sﬁsaeptibility
.or“nine *4& sompounds have been examined over a Lemperature range

90 - 300°K. dppreciable variation of'kiT - T for u*4 fon from salt
to salt and also with temperature has been observed ror all the
compounds. A theory of magnetlisc susceptibility baaed on point charge
model has been worked out for u*$ fon in erystalline state inoluding
~ exchenge term. The calouistion ylelds a nonmagnetic singlet ame the
.-ground state and a magnetic doublet close to 1t; In oxycompounds
exchange term Is finite, whereas exchange 15 negligible in ponoxy-

oompounds,

_ The scope of the present work and the general layout of the
thesls is shown in the 1ist of contents whioch immediastely follow the
synopsis.



