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MAGNETIC STATES AND ELECTRON SPECIFIC HEAT OF THE ORDERED 
AND DISORDERED CrPt, PHASE 

M. J. BESNUS, R. KUENTZLER and A. J. P. MEYER 

U. L. P., Institut de Physique 
F-67084 Strasbourg, France 

R6sum6. - Les proprietds structurales et magnetiques de la phase CrPt 3 ont kt6 Btudiees sur des 
alliages recuits ou apres travail a froid (1). Pour c 2 20% at. Cr les alliages recuits sont ordonnes 
de type AuCu3, tandis que 1'6tat desordonne ne peut &re induit que dans des poudres obtenues par 
travail a froid. 

A l'btat ordonne les alliages presentent une aimantation spontanee pour 18 c < 45 % at. 
Cr avec un maximum pour le compose ordonne stcechiometrique ferrimagnetique CrPt, dont le 
moment atomique moyen est M = 0,63 ,UB. Aux concentrations croissantes en Cr les points de 
Curie augmentent de 170 au-dela de 1 000 K temoignant de fortes interactions d'echange entre 
atomes Cr. A 17 % at. Cr il y a un intervalle de concentration critique ou apparait l'aimantation 
spontanke faisant suite a l'Ctat pararnagnetique de la solution solide initiale E-Cr. A c 2: 41 % at. 
Cr il y a une transition pseudo-critique de la phase CrPt 3 non stcechiometrique a la phase antiferro- 
magnetique non stcechiometrique CrPt. La diminution de moment observee dans les alliages non 
stcechiom6triques Cr l+,Pt 3-, correspond a un couplage antiferromagnktique des atomes de chrome 
en excts rempla~ant des atomes Pt. 

A 1'6tat desordonne les alliages ne presentent pas d'aimantation spontank mais un faible para- 
magnetisme independant de c qui est attribue a une distribution antiferromagnetique desordonnke 
des moments localises sur les atomes Cr. L'existence de moments localises ii 1'6tat desordonne est 
en accord avec les donnees fournies par les mesures thermomagnetiques ainsi qu'avec les resultats 
de mesures du coefficient de la chaleur specifique Blectronique qui donnent pour un alliage desor- 
donne Cr30Pt70 y = 8,83 mJ/K2 mole, valeur deux fois plus grande que celle de 7 = 4,23 mJ/K2 
mole observee sur un echantillon ordonne (2). La meme variation de y a kt6 observee entre les 
Btats ordonnes et desordonnes de Ni3Mn qui est ferromagnetique a 1'8tat ordonne et qui montre 
un &tat partiellement antiferromagnetique a l'etat desordonn6. 

Abstract. - The structural and magnetic properties of cold worked and annealed f.c.c. Pt-Cr 
alloys of the CrPt3 phase range have been investigated (1). For c 2 20 at. % Cr the annealed alloys 
are all ordered of AuCu3 type while the disordered state could only be obtained in severely cold 
worked powders. In bulk samples the disordered phase cannot be retained by quenching due to the 
high order-disorder temperature which lies near 1 100 OC. 

In the annealed state the alloys show a spontaneous magnetization from 18 to 45 at. % Cr with 
maximum magnetization for ordered stoichiometric ferrimagnetic CrPt3 where the mean atomic 
moment is M = 0.63 .UB. With increasing Cr content the Curie points increase from 170 to above 
1 000 K, evidencing a strong exchange between Cr atoms. At 17 at. % Cr there is a critical concen- 
tration range where the appearing spontaneous magnetization follows the paramagnetic concentra- 
tion range of 5 - C r  alloys and above 41 at. % Cr there is a transition from non stoichiometric CrPt3 
to non stoichiometric antiferromagnetic CrPt resulting in a pseudo critical concentration range. The 
observed moment decrease in non stoichiometric Crl+$Pt 3-, is found to be due to antiferromagnetic 
coupling of the excess Cr atoms located at Pt sites as nearest neighbours. 

In the disordered state the alloys show no longer a spontaneous magnetization but a weak 
paramagnetism independent of the Cr concentration, which is attributed to a disordered antiferro- 
magnetic distribution of the moments localized on the configurationnaly disordered Cr atoms. The 
existence of localized moments in the disordered state is in agreement with thermomagnetic measu- 
rements as well with the results of electron specific heat data measurements which give for a disor- 
dered CrsoP t7~  sample y = 8.83 mJ/Kz mole, a value two times larger than that of y = 4.23 mJ/Kz 
mole observed for the ordered state (2 ) .  The same variation for y is known to occur in ordered and 
disordered NisMn, which is ferromagnetic as ordered and shows a partial antiferromagnetism in 
the disordered state. 
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