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The oxygen isotope effect on the magnetic structure and charge ordering in
(La0.25Pr0.75)0.7Ca0.3MnO3 was studied by neutron powder diffraction. At first it was found

that two investigated samples, one of those contained the natural mixture of isotopes (99,7 %
16O, metallic atT ≤ 100 K), and the other one enriched by 18O in 75 % (insulating in all tem-

perature range) are identical at room temperature. At the temperature lowering the sample

with 16O undergoes subsequent antiferromagnetic (TAFM K)= 150 and ferromagnetic

(TFM K)= 110 transitions, resulting in the noncollinear FM structure, while in the sample

with 18O the pure AFM ordering (TAFM K)= 150 is found. The temperature dependencies of

the diffraction peak intensities associated with charge ordering are also quite different in the

samples with 16O and 18O and correlate with the behavior of the electrical resistivity and the

magnetic structure. No indications of long-range phase segregation at low temperature were

found.

The investigation has been performed at the Frank Laboratory of Neutron Physics,

JINR, and at Paul Scherrer Institute, Switzerland.
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Âëèÿíèå èçîòîïè÷åñêîãî çàìåùåíèÿ êèñëîðîäà

íà ìàãíèòíóþ ñòðóêòóðó (La0.25Pr0.75)0.7Ca0.3MnO3

Ìåòîäîì ïîðîøêîâîé íåéòðîííîé äèôðàêöèè èññëåäîâàíî âëèÿíèå èçîòîïè÷åñêî-

ãî çàìåùåíèÿ êèñëîðîäà íà ìàãíèòíóþ ñòðóêòóðó è çàðÿäîâîå óïîðÿäî÷åíèå â ìàíãàíèòå

(La0.25Pr0.75)0.7Ca0.3MnO3. Óñòàíîâëåíî, ÷òî ïðè êîìíàòíîé òåìïåðàòóðå îáðàçöû ýòîãî

ñîåäèíåíèÿ, îäèí èç êîòîðûõ ñîäåðæàë åñòåñòâåííóþ ñìåñü èçîòîïîâ êèñëîðîäà (99,7 %
16O, ìåòàëë ïðè T ≤ 100 K), à äðóãîé áûë îáîãàùåí íà 75 % èçîòîïîì 18O (èçîëÿòîð âî

âñåì òåìïåðàòóðíîì äèàïàçîíå) ÿâëÿþòñÿ êðèñòàëëîãðàôè÷åñêè èäåíòè÷íûìè. Ïðè ïî-

íèæåíèè òåìïåðàòóðû îáðàçåö ñ 16O ïîñëåäîâàòåëüíî èñïûòûâàåò àíòèôåððî-

(TAFM K)= 150 è ôåððîìàãíèòíûé (TFM K)= 110 ïåðåõîäû, ïðèâîäÿùèå ê óñòàíîâëåíèþ

íåêîëëèíåàðíîé ôåððîìàãíèòíîé ñòðóêòóðû, â òî âðåìÿ êàê â îáðàçöå ñ 18O âîçíèêàåò

÷èñòî àíòèôåððîìàãíèòíûé (TAFM K)= 150 ïîðÿäîê. Òåìïåðàòóðíûå çàâèñèìîñòè èí-

òåíñèâíîñòåé äèôðàêöèîííûõ ïèêîâ, ñâÿçàííûõ ñ çàðÿäîâûì óïîðÿäî÷åíèåì, ñóùå-

ñòâåííî ðàçíûå â îáðàçöàõ ñ 16O è 18O è òàêæå êîððåëèðóþò ñ ïîâåäåíèåì èõ ýëåêòðè-

÷åñêîãî ñîïðîòèâëåíèÿ. Ïðÿìûõ óêàçàíèé íà íàëè÷èå ôàçîâîãî ðàçäåëåíèÿ ñ äàëüíèì

ïîðÿäêîì ïðè íèçêîé òåìïåðàòóðå íå îáíàðóæåíî.

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè èì. È.Ì.Ôðàíêà ÎÈßÈ è â

Èíñòèòóòå Ïàóëÿ Øåððåðà, Øâåéöàðèÿ.
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