acta phys. slov. 35 (1 985), No. 4—5

THE INFLUENCE OF THE MAGNETIC FIELD
ON THE ELECTRONIC CONTRIBUTION
TO THE SPECIFIC HEAT OF THULIUM")

8. MOLOKAC?), §. JANOS2, A. FEHER?), P. PETROVIC?), P. STEFANYT'), Kosice

“The specific heat of the thulium has been measured between 2.5 and 10 K. The
electronic specific heat constant v =14.41 mJ/mol K’. The coefficient v has changed by
30 % due to the influence of the applied magnetic field 3 T.

The magnetic contribution in the temperature range from 2 K to 10 K was estimated
as Gy =2.96 T* Mj/mol K, changed due to the influence of the magnetic field to
Cv=3.62 T* mJ/mol K.

BITHAHUE MATHUTHOTO IIOJIS HA SJEKTPOHHYK YAEILHYIQ
TENMOEMKOCTDh TYIMA

B pa6ote Ha ocHoBe HIMEPEHUS TCMIICPATYPHON 3aBUCHMOCTH MONHKPUCTANHY ec-
KOro  Tynms  onpemeneHa  3nAeKTPOHHas YRCABHAS  TemnoeMKkocTh y=14,41
mIx/Mons . K? B guanazone 2,5 — 10 K, xotopas B APHCYTCTBUM MATHHTHOrO MONs
yMEHbIIaeTCs Ha 3Hauenue y=10,75 wmOx/mons. K> Marnuthas vacth o6usei
TEMIOEMKOCTY B 3TOM  JHama3oHe TEMNEPATYp  OUPefensieTcy  BENHYMHOM
Cu=2,96 T** mx/mons . K, a B MarHuTHOM none ¢ wuHaykumesrt 3T BenuuuHO#M
Cv =3.62. T>* mllx/mons . K.

L INTRODUCTION

Due to its physico-chemical properties thulium belongs to the lanthanides. It
crystalizes in a hexagonal close-packed lattice (hep). Its basic physical properties
are given in [1, 2].

The specific heat of thulium was measured by a number of authors [3, 4, 5], but
their results differ by more thau 20 %. This discrepancy has not been fully
explained yet, but it seems that the observed difference may be caused by the
different quality of samples or by thermal cycling,
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Thulium has a surprisingly high specific heat. The magnetic contribution to
specific heat probably exists also at Jow temperatures, due to a low temperature of

magnetic transition (56 K). In [4] the magnetic contribution was separated from the
observed specific heat ant found to be

Cv=8.3 T** [mJ/mol K]. (1) .

However, this separation was not carried out very exactly. For electrons and
lattice contribution the values extrapolated from those for lanthanum and lutenium
were used, with y=10.5 mJ/mol K-2 and O5(0)=210 K. Even when the

1. RESULTS AND DISCUSSION

The thulium sample was produced by Giredmet, USSR its purity was 99.8 %
and its mass 15.93 8. The specific heat was measured in a temperature range from

2Kto10Kandina magnetic field of 3 T by a Quasiadiabatic pulse method with an
accuracy of +1 % [6, 7].

The observed temperature dependence of the specific heat of thulium in a zero
magnetic field is shown in Fig. 1 and that in the magnetic field of 3 T is shown in
Fig. 2. These dependences show no anomalies. For the separation of the lattice
contribution the value of ©5(0)=200 K was taken from the measurements of

elastic constants [8], whereas the value of nuclear contribution was taken from [4]
as

Cv=2343 T  [mi/molK]. (2)

Our aim was to determine the coefficients for both the electronic and the
magnetic contribution to the specific heat and the possible influence of the
magnetic field on their value. It follows from theory that
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In the range from 2K to 4 K, where there holds that Op(0)=const, the
measured values were fitted by the polynomial

Cr=1441T+0243 T°+188 T°+ 23.43 T2 4)
for measurements without the magnetic field Fig. 1b and by polynomial

Cr=10.75T+0.243 T°+1.74 T°+2343 T (5)
for measurements in an applied field of 3T (Fig. 2b).
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Fig. 1. Temperature dependence of the specific  Fig. 2. Temperature dependence of the specific
heat of thulium Ge(O) and the magnetic contribu-  heat of thulium C+(O) and the magnetic contribu-
tion Cu(+ ) without the magnetic field. tion Cu(+ ) in the magnetic field 3 T.

The coefficient y has changed by 30 % due to the influence of the applied
magnetic field 3 T. Such a change was theoretically derived in [9] and observed in
Pd [10] and LuCo, [11]. .

The magnetic contribution G, in the temperature range from 3 K to 10 K was
determined by separation of other contributions from the total specific heat as
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In the temperature range from 3 K to 10 K the set of measured values was fitted
— using the least squares method — by the dependence

Cu=B.T". )

For measurements without the magnetic field the values B=2.96 and n=2.6
were obtained. Due to the influence of the magnetic field these coefficients
changed to B=3.62 and n =2.42. The values of the magnetic contributions are in
agreement with measurements in [4].
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