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BSR 1 EXGHANGE MARRONING IN TUaCls

rat Beoniiets of Potanental Researels, Soaby 5.

lhz‘ sar Linewidth wsasurements have been oa¥rrisd out in
exchange narrowing systems KMaFs, RblnFy and MaFy ad & sycvbematio
disorepanay betvesn the sxperizsntal and the predictions of the
sheory in its simplest fora bas been z«-por'b-zi.z In this paper,
we report & sinilar di.sm for the exchange narroved system
TinCly, if the astumed 1ine profils for the lLine shape function
I(w) is & tramoated Lorentsisn, Hovwever, better unmt with
the experimental linewidth is obtained, if I(w) is & trumoated
dontle Lorentaian,

T1MaGly was prepared by heating (st 800°C) & stoichametrio
afxtare of TICL and M1, 4,0.% SR exporiments for a powder
asaple of TIMICly were carried out on  conventional esr spactrometer
operating in X band with 100 K wodulation.® A exohangs narrowsd

signal of line thlsm.t \Adth st half maximm) = 20 & 1 gause
Figure .

1s observed/over & tempsrature range from 30°C to #150°C, suggesting

that the transverse relaxation time T,(= longitudinal relaxation time

7y) s independent of tulpantun.‘ This sxchange narroved line

sroadens. out and disappears at ~168°C, suggesting that the system

undergoss an antiferromagnetis transition.”
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scapatational diffioulties involved in oaloulsting the momenta
bayond My, one mssumes & line profile for I{w), for the
experimentally observed lineshaps whose linewldth is oharsoterised
by the available moments, We £ind that if I(«) is a truncated
Inrentsian (TL), the linewidth caloulated is wach less than the
sxperimentdl valus,?  However, the Linewidth oan be osloulated
sasming different line profiles’ for 1(w). For the gaussian
Lorentsian (GL), the Trunoated Doubls Lorentsian (IDL) and the
Gaussian Double Lorentsian (UDL) line shapes, the Linewidths (5 )

are given ss follows:
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vhere the xymbols have been defined by equations (3,1) to (3.10) of

reference 1.

the moments Mp and My wers caloulated with an untrumcated
dipolar Eaniltonian and the isotropis exchange interaction, for the
powdsr oase. An approximats sxpression for Mg was used from
reforence 1. My = 1.,6967 x 1071 4 '2; My = 9.8826 x 10"8 ne“j
Mg = 1,100 x 107 sec™?, vith & = 5.2 &j 0 o = 5,09 x 1012 wes
Ty » 115°K where the syabols bave their ususl mesning. The

salonlated linewidths for differwat line profiles and the dh-htinn



from the experimental valus are given in the table belows

Tine Snaps | Caloulated Toediath ¥ Ratio SXEY ~
8 ona lenuse) Ty
2 3.63 ,, { 8.52
oL 5L | 3.99
L § 180 1.52
0L { 18.7¢ 1.07

k

¥he fourier transfors of the lineshape functicn J(W), 1s
Abe relszation fucticn #(4) and this io related to the correlation
funotion of the full local field yf(s) , In the large sxchange
11ait, (8) decays 1 & tiss of the erder of #/J. Tt can be shova
that for s DB/,

o = [ (w0 By I @ (%) d.'t:] ®
dhare J is the exchmge oomstant, 3ince d(t) is axponentdel exceph
Bear ¢ = 0, unmmmmotlmumtwmh.mm

8 o (W) )jy-(t)ut and 30 O 4s properticnal to the area
wider the ewrm (- {4) s b (4 (¢) can be evaluated for different
1ine profiles, t beking the .fourier transform of I{w) and using
the sxpression {4). It oan 1o shown that rorm.mtm,nﬂlu
1{w), the ourve {(t) vs & follovs the gavssien shape for small
values of §, Wasress u dwhtu from gaussign fota dirferently
for large values of &, So, for the TDL line shape which prd:lahl
Linewidth mmumwmmmwmmumm
area mder the myv(t)ut, §£4s) talle off less rapidly then
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Wigra 1 Exchange narrowed ESR line of Mn2+ in T1Mn1
at room temperature (24°C). The kink at the
centre of the lire ig due {0 NP,

\bs gaussian form espsoially for large values of ¢, Since ¥ (¢}
is the. eum of both auto carrelation functions and pair oomhtl.on
fnctionsof the full local fieldl, we feel that this deviation

of ¢ (s), for large veluss of ¢ arises duwe to an additional
contritution coming from pair correlation fmotions in the
presence of exchange interactiona,

The suthors are grateful to Dr. L.C, Gupta and Prof,
B. Venkataraman for meny helpful discussions.
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