
E14-99-82

D.V.Sheptyakov, V.Yu.Pomjakushin, A.M.Balagurov,
A.A.Zakharov1, C.Chaillout-Bougerol2, G.J.McIntyre3

STRUCTURE

OF NON-PHASE-SEPARATED La CuO2 4 03. STUDIED

BY SINGLE-CRYSTAL NEUTRON DIFFRACTION

Submitted to «Physica C»

1RSC «Kurchatov Institute», Kurchatov sq. 1, 123182, Moscow, Russia
2CNRS Laboratoire de Cristallographie, BP 166,
238042 Grenoble Cedex 9, France
3Institut Max von Laue � Paul Langevin, BP 156,
338042 Grenoble Cedex 9, France



Sheptyakov D.V. et al. Å14-99-82
Structure of Non-Phase-Separated La CuO2 4 03. Studied
by Single-Crystal Neutron Diffraction

The structure of a La CuO2 4+y single crystal with the excess oxygen content
y =0.03 has been studied by means of neutron diffraction at T =13 K. Although
the extra oxygen content of y =0.03 is inside the miscibility gap of La CuO2 4+y

(0.01 < <y 0.06), the crystal is not phase-separated at low temperatures. The sole
phase constituting the sample has Cmca symmetry. It was confirmed that the extra
oxygen, Î4, is located close to the site ( 14
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4, , ). The structural parameters

for all atoms lay between those previously determined for the oxygen-poor
and oxygen-rich phases representing the edges of the miscibility gap, y = 0.01
and 0.06 respectively. Our data allow us to conclude that, (1) The phase-separated
and non-phase-separated La CuO2 4+y compounds are structurally identical, and (2)
The crystal structure of La CuO2 4+y changes monotonically when the extra oxygen
content changes from 0 to 0.05.

The investigation has been performed at the Frank Laboratory of Neutron
Physics, JINR and at the Institut Laue�Langevin, Grenoble, France.
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Øåïòÿêîâ Ä.Â. è äð. Å14-99-82
Íåéòðîííî-äèôðàêöèîííîå èññëåäîâàíèå ñòðóêòóðû
ôàçîâî-íåðàçäåëåííîãî ìîíîêðèñòàëëà La CuO2 4 03.

Èçó÷åíà ñòðóêòóðà ìîíîêðèñòàëëà La CuO2 4+y c ñîäåðæàíèåì äîïèðóþùå-
ãî êèñëîðîäà y =0,03 ñ ïîìîùüþ äèôðàêöèè íåéòðîíîâ ïðè T =13 K. Íå-
ñìîòðÿ íà òî, ÷òî ñîäåðæàíèå êèñëîðîäà y = 0,03 îòâå÷àåò ñîñòîÿíèþ âíóòðè
«ùåëè ðàñòâîðåíèÿ» La CuO2 4+y (0,01 < <y 0,06), êðèñòàëë íå ðàçäåëÿåòñÿ
íà äâå ôàçû ïðè íèçêèõ òåìïåðàòóðàõ. Åäèíñòâåííàÿ ôàçà, îáðàçóþùàÿ âåùå-
ñòâî, èìååò ñèììåòðèþ Cmca. Ïîêàçàíî, ÷òî äîïîëíèòåëüíûé êèñëîðîä (Î4)
íàõîäèòñÿ âáëèçè ïîçèöèè (14
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4, , ). Ñòðóêòóðíûå ïàðàìåòðû âñåõ àòîìîâ

çàíèìàþò ïðîìåæóòî÷íûå çíà÷åíèÿ ìåæäó âåëè÷èíàìè, ðàíåå îïðåäåëåííûìè
äëÿ îáåäíåííîé è îáîãàùåííîé êèñëîðîäîì ôàçàìè, ïðåäñòàâëÿþùèìè êðàÿ
«ùåëè ðàñòâîðåíèÿ», y =0,01 è 0,06, ñîîòâåòñòâåííî. Ðåçóëüòàòû ïîçâîëÿþò
çàêëþ÷èòü, ÷òî ôàçîâî-ðàçäåëÿþùèåñÿ è íåðàçäåëÿþùèåñÿ ñîåäèíåíèÿ
La CuO2 4+y ñòðóêòóðíî èäåíòè÷íû, è êðèñòàëëè÷åñêàÿ ñòðóêòóðà La CuO2 4+y

ìîíîòîííî èçìåíÿåòñÿ ïðè èçìåíåíèè ñîäåðæàíèÿ äîïèðóþùåãî êèñëîðîäà
îò 0 äî 0,05.

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè íåéòðîííîé ôèçèêè èì. È.Ì.Ôðàíêà
ÎÈßÈ è â Èíñòèòóòå Ëàóý�Ëàíæåâåíà, Ãðåíîáëü, Ôðàíöèÿ.

Ïðåïðèíò Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé. Äóáíà, 1999


	Title
	Abstract

