Ŕĺśĳňă ć ĘİŠŤ, šőň 84, ćżŕ. 1, ś. 18 { 22 cfl 2006 č. 10 ĺ¿ń£

Ćńĺ£ŋĺě ćżśőłőčő ďăćńěŋĺ£ ŋă łřĺśšăńńĺůěśłş¿ ĺ ňăčŋĺšŋş¿ śšřşłšşřş łőąăńĳšĺšă Nd_{0.78}Ba_{0.22}CoO_3

Ŋ. Ő. Čőńőśőćă^+, Ď. Ŕ. Łőğńěŋłő^+, Ć. Ć. Śĺłőńěŋłő^{+∗}, Ă. Ŕ. Śăğőŋőć^∇, Ĺ. Ő. Šřő£ŋůşł^∇, Ą. Ŋ. Śăćěŋłő^+, Ć. Ŕ. Čńăğłőć�

+Őąžěďĺŋěŋŋżľ ĺŋśšĺšşš £ďěřŋżţ ĺśśńěďőćăŋĺľ, 141980 Ďşąŋă, Řőśśĺ£

∗Berlin Neutron Scattering Center, Hahn-Meitner Institut, D-14109 Berlin, Germany

∇Őąžěďĺŋěŋŋżľ ĺŋśšĺšşš ťĺğĺłĺ šćěřďőčő šěńă ĺ ŕőńşŕřőćőďŋĺłőć ŊĂŊ Ąěńăřşśĺ, 220072 Ňĺŋśł, Ąěńăřşśĳ

�_{Řőśśĺľśłĺľ ŋăşůŋżľ űěŋšř \Łşřůăšőćśłĺľ ĺŋśšĺšşš", 123182 Ňőśłćă, Řőśśĺ£}

Ŕőśšşŕĺńă ć řěďăłűĺ¿ 16 ňă£ 2006 č.

Ňěšőďőň ŋěľšřőŋŋőľ ďĺťřăłűĺĺ ĺśśńěďőćăŋă łřĺśšăńńĺůěśłă£ ĺ ňăčŋĺšŋă£ śšřşłšşřă łőąăńĳšĺšă Nd0.78Ba0.22CoO3 ŕřĺ ćżśőłĺţ ďăćńěŋĺ£ţ ďő 4.2 ČŔa ć ďĺăŕăğőŋě šěňŕěřăšşř 10{300 Ł. Ŕőńşůěŋż ąăřĺůěśłĺě ğăćĺśĺňőśšĺ śšřşłšşřŋżţ ŕăřăňěšřőć. Ŕřĺ ŋőřňăńĳŋőň ďăćńěŋĺĺ ŋĺęě TC ¸ 140 K ŋăąń¿ďăńőśĳ ťěřřőňăčŋĺšŋőě şŕőř£ďőůěŋĺě Co ŕőďřěÿěšłĺ, ă ŕřĺ TF ¸ 40 Ł { ŕő£ćńěŋĺě ťěřřĺňăčŋĺšŋőčő şŕőř£ďőůěŋĺ£ ŕőďřěÿěšőł Co ĺ Nd ś ăŋšĺŕăřăńńěńĳŋżň ŋăŕřăćńěŋĺěň ňăčŋĺšŋżţ ňőňěŋšőć. Ćěńĺůĺŋă ňăčŋĺšŋőčő ňőňěŋšă Co ĺ šěňŕěřăšşřă TC śńăąő ĺğňěŋ£¿šś£ ŕőď ďăćńěŋĺěň, ůšő śćĺďěšěńĳśšćşěš ő śšăąĺńĳŋőśšĺ ĺśţőďŋőčő ŕřőňěęşšőůŋő-śŕĺŋőćőčő (S = 1) śőśšő£ŋĺ£ ĺőŋőć Śő^{3+}. Šăłőě ŕőćěďěŋĺě ğŋăůĺšěńĳŋő őšńĺůăěšś£ őš ţăřăłšěřŋőčő ŕőćěďěŋĺ£ ąńĺğłĺţ ŕő ţĺňĺůěśłőňş śőśšăćş ĺ śšřşłšşřě łőąăńĳšĺšőć ś ťěřřőňăčŋĺšŋżň şŕőř£ďőůěŋĺěň šőńĳłő ŕőďřěÿěšłĺ Co, ć łőšőřżţ ŋăąń¿ďăěšś£ śşźěśšćěŋŋőě ŕőďăćńěŋĺě ćěńĺůĺŋż ňăčŋĺšŋőčő ňőňěŋšă Co ĺ şňěŋĳÿěŋĺě TC ŕřĺ ćőğďěľśšćĺĺ ďăćńěŋĺ£, ść£ğăŋŋőě ś ĺğňěŋěŋĺěň śőśšő£ŋĺ£ ĺőŋőć Śő^{3+} ś ŕřőňěęşšőůŋő-śŕĺŋőćőčő ŋă ŋěňăčŋĺšŋőě ŋĺğłőśŕĺŋőćőě (S = 0). Őąśşęďăěšś£ ćğăĺňőść£ğĳ ňěęďş ŋăńĺůĺěň ňăčŋĺšŋőčő ćğăĺňőďěľśšćĺ£ ŕőďřěÿěšőł R{Co ĺ śšăąĺńĳŋőśšĳ¿ śŕĺŋőćőčő śőśšő£ŋĺ£ ĺőŋőć Śő^{3+} ć Nd0.78Ba0.22CoO3 ŕőď ďăćńěŋĺěň.

PACS: 62.50.+p, 75.25.+z, 75.47.Lx

Ććěďěŋĺě. Ńěčĺřőćăŋŋżě łőąăńĳšĺšż R_{1−x}A_xCoO_3 (R { řěďłőğěňěńĳŋżľ, A { źěńőůŋőğěňěńĳŋżľ ¡ńěňěŋšż) ĺňě¿š ř£ď şŋĺłăńĳŋżţ ťĺğĺůěśłĺţ śćőľśšć ĺ ÿĺřőłĺľ łřşč šěţŋőńőčĺůěśłĺţ ŕřĺňěŋěŋĺľ ć łăůěśšćě ¡ńěłšřőďőć, čăğőćżţ ňěňąřăŋ, łăšăńĺğăšőřőć, ůšő ćżğżćăěš ąőńĳÿőľ ĺŋšěřěś ł ćśěśšőřőŋŋěňş ĺśśńěďőćăŋĺ¿ ďăŋŋżţ śőěďĺŋěŋĺľ [1]. Ŋěńěčĺřőćăŋŋżě śőěďĺŋěŋĺ£ RCoO_3 ŕřĺ ŋőřňăńĳŋőň ďăćńěŋĺĺ ĺ ŋĺğłĺţ šěňŕěřăšşřăţ £ćń£¿šś£ ŋěňăčŋĺšŋżňĺ ďĺ¡ńěłšřĺłăňĺ. Ś ŕőćżÿěŋĺěň šěňŕěřăšşřż ŕřőĺśţőďĺš ŕěřěţőď ć ŕăřăňăčŋĺšŋőě śőśšő£ŋĺě, ść£ğăŋŋőě ś ĺğňěŋěŋĺěň ¡ńěłšřőŋŋőľ łőŋťĺčşřăűĺĺ ĺőŋőć Co^{3+} ś ŋĺğłőśŕĺŋőćőľ (ŊŚ, t^6_{2g} e^0_g, S = 0) ŋă ŕřőňěęşšőůŋő-śŕĺŋőćş¿ (ŔŚ, t^5_{2g}e^1_g , S = 1) ŕřĺ T ∼ 100 K (LaCoO_3) { 800 K (YCoO_3), ă šăłęě ŕěřěţőď ďĺ¡ńěłšřĺł-ňěšăńń ŕřĺ T ∼ 500 Ł (LaCoO_3) { 800 Ł (YCoO_3) [2 { 5]. Ć śńşůăě LaCoO_3 ŕěřěţőď ć ňěšăńńĺůěśłőě śőśšő£ŋĺě śőŕřőćőęďăěšś£ şćěńĺůěŋĺěň ¡ťťěłšĺćŋőčő ŕăřăňăčŋĺšŋőčő ňőňěŋšă, łőšőřőě, łăł ŕřěďŕőńăčăěšś£, ňőęěš ążšĳ ść£ğăŋő c ěźě őďŋĺň ĺğňěŋěŋĺěň ¡ńěłšřőŋŋőľ łőŋťĺčşřăűĺĺ ĺőŋőć Co^{3+} ś ŔŚ ŋă ćżśőłőśŕĺŋőćőě (ĆŚ) śőśšő£ŋĺě (t^4_{2g} e^2_g, S = 2) [2, 4, 6].

Ŕřĺ ğăňěźěŋĺĺ řěďłőğěňěńĳŋőčő źěńőůŋőğěňěńĳŋżň ¡ńěňěŋšőň ć śőěďĺŋěŋĺ£ţ R_{1−x}A_xCoO_3 (R_{1−x}A_x[(Co^{3+})_{1−x}(Co^{4+})_x]O_3) ŕřĺ x > 0.18 ŋăąń¿ďăěšś£ ćőğŋĺłŋőćěŋĺě ťěřřőňăčŋĺšŋőčő (ŤŇ) ňěšăńńĺůěśłőčő śőśšő£ŋĺ£ [1, 7 {10], łőšőřőě ňőęěš ążšĳ őąž£śŋěŋő ŋă őśŋőćě ňěţăŋĺğňă ďćőľŋőčő őąňěŋă ďěńőłăńĺğőćăŋŋżţ e_g ¡ńěłšřőŋőć ňěęďş ĺőŋăňĺ Co^{3+}, ŋăţőď£źĺţś£ ć ŔŚ (t^5_{2g} e^1_g, S = 1) śőśšő£- ŋĺĺ, ĺ Co^{4+}, ŋăţőď£źĺţś£ ć ŊŚ śőśšő£ŋĺĺ (t^5_{2g} e^0_g, S = 1/2) ŕőśřěďśšćőň ĺőŋőć łĺśńőřőďă. Ŋěďăćŋő ążńő őąŋăřşęěŋő, ůšő ćńĺ£ŋĺě ćżśőłőčő ďăćńěŋĺ£ ŕřĺćőďĺš ł ğŋăůĺšěńĳŋőňş ĺğňěŋěŋĺ¿ ňăčŋĺšŋżţ ĺ šřăŋśŕőřšŋżţ śćőľśšć ńěčĺřőćăŋŋżţ łőąăńĳšĺšőć. Ć śőěďĺŋěŋĺ£ţ La_{1−x}Sr_xCoO_3 ĺ La_{1−x}Ca_xCoO_3 ŋăąń¿- ďăěšś£ şňěŋĳÿěŋĺě šěňŕěřăšşřż Ł¿řĺ, ňăčŋĺšŋőčő ňőňěŋšă ĺőŋőć Cő ĺ śĺńĳŋőě ŕőďăćńěŋĺě ¡ńěłšřőŕřőćőďŋőśšĺ [11 { 13]. Ć śőěďĺŋěŋĺ£ţ Pr_{1−x}Ca_xCoO_3 ŕřőĺśţőďĺš ĺŋďşűĺřőćăŋŋżľ ďăćńěŋĺěň ŕěřěţőď ĺğ ňěšăńńĺůěśłőčő ć ďĺ¡ńěłšřĺůěśłőě śőśšő£ŋĺě [14]. Ążńő ŕřěďŕőńőęěŋő, ůšő šăłőě ŕőćěďěŋĺě ŕřĺ ćżśőłĺţ ďăćńěŋĺ£ţ ćżğćăŋő ĺğňěŋěŋĺěň śŕĺŋőćőčő śőśšő£ŋĺ£ ůăśšĺ ĺőŋőć Co^{3+} ĺğ ňăčŋĺšŋőčő ŔŚ (t^5_{2g} e^1_g, S = 1) ć ŋěňăčŋĺšŋőě ŊŚ (t^6_{2g} e^0_g, S = 0)

18 Ŕĺśĳňă ć ĘİŠŤ šőň 84 ćżŕ. 1 { 2 2006

[11 { 13]. Ĺśśńěďőćăŋĺě ňăčŋĺšŋżţ śćőľśšć LaCoO_3 šăłęě ŕőłăğăńő, ůšő ŕřĺńőęěŋĺě ćżśőłőčő ďăćńěŋĺ£ ŕřĺćőďĺš ł ğăňěšŋőňş şćěńĺůěŋĺ¿ řăğŋĺűż ňěęďş şřőćŋ£ňĺ ¡ŋěřčĺĺ ŊŚ ĺ ŔŚ śőśšő£ŋĺľ ĺ, łăł śńěďśšćĺě, ł ğŋăůĺšěńĳŋőňş şňěŋĳÿěŋĺ¿ ğăśěńěŋŋőśšĺ ŔŚ śőśšő£ŋĺ£ [15]. Ďăŋŋă£ řăğŋĺűă őŕřěďěń£ěšś£ ¡ŋěřčĺěľ řăśźěŕńěŋĺ£ őśŋőćŋőčő śőśšő£ŋĺ£ ĺőŋőć łőąăńĳšă ć łřĺśšăńńĺůěśłőň ¡ńěłšřĺůěśłőň ŕőńě, łőšőřă£ ğăćĺśĺš őš čěőňěšřĺĺ őłšă¡ďřőć CoO_6 ĺ ďńĺŋż ćăńěŋšŋőľ ść£ğĺ Co-O.

Ďń£ łőńĺůěśšćěŋŋőčő őąž£śŋěŋĺ£ ŋăąń¿ďăěňżţ ć ńěčĺřőćăŋŋżţ łőąăńĳšĺšăţ ťĺğĺůěśłĺţ £ćńěŋĺľ ŋěőąţőďĺňă ĺŋťőřňăűĺ£ őą ĺğňěŋěŋĺ£ţ łřĺśšăńńĺůěśłőľ ĺ ňăčŋĺšŋőľ śšřşłšşřż ďăŋŋżţ śőěďĺŋěŋĺľ ŕřĺ ćżśőłĺţ ďăćńěŋĺ£ţ. Ć ŋăśšő£źěě ćřěň£ ŕőćěďěŋĺě łřĺśšăńńĺůěśłőľ ĺ ňăčŋĺšŋőľ śšřşłšşřż ŕőď ďăćńěŋĺěň ążńő ďőśšăšőůŋő ŕőďřőąŋő ĺğşůěŋő šőńĳłő ďń£ śńşůă£ ńěčĺřőćăŋŋżţ łőąăńĳšĺšőć La_{1−x}Sr_xCoO_3 ś řőňąő¡ďřĺůěśłőľ śšřşłšşřőľ. Ć šő ęě ćřěň£ ćńĺ- £ŋĺě ćżśőłőčő ďăćńěŋĺ£ ŋă ńěčĺřőćăŋŋżě łőąăńĳšĺšż ś őřšőřőňąĺůěśłőľ śšřşłšşřőľ ĺ ňěŋĳÿĺň ĺőŋŋżň řăďĺşśőň R-¡ńěňěŋšă (Pr, Nd ĺ ďř.) ňăńő ĺğşůěŋő. Őšďěńĳŋő śřěďĺ őřšőřőňąĺůěśłĺţ łőąăńĳšĺšőć ňőęŋő ćżďěńĺšĳ śőěďĺŋěŋĺ£ Nd_{1−x}Sr_xCoO_3 ĺ Nd_{1−x}Ba_xCoO_3, ć łőšőřżţ ĺğ-ğă ňăčŋĺšŋőčő ćğăĺňőďěľśšćĺ£ ňěęďş ŕőďřěÿěšłăňĺ řěďłőğěňěńĳŋżţ ĺ ŕěřěţőďŋżţ ¡ńěňěŋšőć ŋăąń¿ďăěšś£ ťěřřĺňăčŋĺšŋőě şŕőř£ďőůěŋĺě ňăčŋĺšŋżţ ňőňěŋšőć ĺőŋőć Nd ĺ Co ăŋšĺŕăřăńńěńĳŋő ďřşč ďřşčş [1, 10, 16]. Ŋăśšő£źă£ řăąőšă ŕőść£źěŋă ĺśśńěďőćăŋĺ¿ ćńĺ£ŋĺ£ ćŋěÿŋěčő ćżśőłőčő ďăćńěŋĺ£ ŋă łřĺśšăńńĺůěśłş¿ ĺ ňăčŋĺšŋş¿ śšřşłšşřş łőąăńĳšĺšă Nd_{0.78}Ba_{0.22}CoO_3 ć őąńăśšĺ ŋĺğłĺţ šěňŕěřăšşř ňěšőďőň ŋěľšřőŋŋőľ ďĺťřăłűĺĺ ĺ ĺğşůěŋĺ¿ ćğăĺňőść£ğĺ ňěęďş ŋăąń¿ďăěňżňĺ śšřşłšşřŋżňĺ ĺğňěŋěŋĺ£ňĺ ĺ ĺğňěŋěŋĺ£ňĺ ňăčŋĺšŋżţ śćőľśšć.

1. Őŕĺśăŋĺě ¡łśŕěřĺňěŋšă. Śőěďĺŋěŋĺě Nd_{0.78}Ba_{0.22}CoO_3 ążńő ŕőńşůěŋő ňěšőďőň śšăŋďăřšŋőľ šćěřďőťăğŋőľ řěăłűĺĺ, ŕőďřőąŋőśšĺ őŕĺśăŋż ć [1]. İłśŕěřĺňěŋšż ŕő ŋěľšřőŋŋőľ ďĺťřăłűĺĺ ŕřőćőďĺńĺśĳ ŋă śŕěłšřőňěšřě ĎŊ-12 [17] ĺňŕşńĳśŋőčő ćżśőłőŕőšőůŋőčő řěăłšőřă ĹĄŘ-2 (ŃŊŤ ĺň. Ĺ.Ň. Ťřăŋłă, ŐĹ§Ĺ, Ďşąŋă) ś ĺśŕőńĳğőćăŋĺěň łăňěř ćżśőłőčő ďăćńěŋĺ£ ś śăŕťĺřőćżňĺ ŋăłőćăńĳŋ£ňĺ [18] ć ďĺăŕăğőŋě ćŋěÿŋĺţ ćżśőłĺţ ďăćńěŋĺľ ďő 4.2 ČŔă ĺ šěňŕěřăšşř 10{300Ł. Ďĺťřăłűĺőŋŋżě śŕěłšřż ĺğňěř£ńĺśĳ ŕřĺ şčńě řăśśě£ŋĺ£ 2θ = 90^∘ c řăğřěÿěŋĺěň ´d/d = 0.016. Ţăřăłšěřŋőě ćřěň£ ĺğňěřěŋĺ£ őďŋőčő śŕěłšřă { 20 ů. Őąžěň ĺśśńěďşěňżţ őąřăğűőć śőśšăćń£ń V ∼ 2.5 ňň^3. Ďăćńěŋĺě ć łăňěřě ĺğňěř£ńőśĳ ŕő śďćĺčş ńĺŋĺĺ ń¿ňĺŋěśűěŋűĺĺ řşąĺŋă ś šőůŋőśšĳ¿ 0.05 ČŔa. Ć łăůěśšćě ćěńĺůĺŋż ďăćńěŋĺ£ ŋă őąřăğűě ĺśŕőńĳğőćăńőśĳ ğŋăůěŋĺě, şśřěďŋěŋŋőě ŕő ćěńĺůĺŋăň, őŕřěďěńěŋŋżň ć ŋěśłőńĳłĺţ šőůłăţ ŕőćěřţŋőśšĺ őąřăğűă. Čřăďĺěŋš řăśŕřěďěńěŋĺ£ ďăćńěŋĺ£ ŕő ŕőćěřţŋőśšĺ őąřăğűă ŋě ŕřěćżÿăń 15%. Ďń£ ŕřőćěďěŋĺ£ ĺğňěřěŋĺľ ś łăňěřőľ ćżśőłőčő ďăćńěŋĺ£ ŕřĺ ŋĺğłĺţ šěňŕěřăšşřăţ ĺśŕőńĳğőćăńś£ śŕěűĺăńĺğĺřőćăŋŋżľ łřĺőśšăš ŋă ąăğě čěńĺěćőčő řěťřĺęěřăšőřă ğăňłŋşšőčő űĺłńă. Ăŋăńĺğ ďĺťřăłűĺőŋŋżţ ďăŋŋżţ ŕřőĺğćőďĺńś£ ňěšőďőň Řĺšćěńĳďă ś ŕőňőźĳ¿ ŕřőčřăňň MRIA [19] (łřĺśšăńńĺůěśłă£ śšřşłšşřă), ĺ FullProf [20] (ňăčŋĺšŋă£ śšřşłšşřă).

2. Ŕőńşůěŋŋżě řěğşńĳšăšż ĺ őąśşęďěŋĺě. Ťřăčňěŋšż ďĺťřăłűĺőŋŋżţ śŕěłšřőć Nd_{0.78}Ba_{0.22}CoO_3, ĺğňěřěŋŋżţ ŕřĺ ćŋěÿŋĺţ ďăćńěŋĺ£ţ 0 ĺ 4.2 ČŔa ĺ šěňŕěřăšşřăţ 290 ĺ 10 Ł, ŕőłăğăŋż ŋă řĺś.1. Ćő ćśěň ĺśśńěďşěňőň ĺŋšěř-

Řĺś.1. Ťřăčňěŋšż ďĺťřăłűĺőŋŋżţ śŕěłšřőć Nd0.78Ba0.22CoO3, ĺğňěřěŋŋżţ ŕřĺ šěňŕěřăšşřăţ 290 ĺ 10 Ł (ćśšăćłă) ŕřĺ ďăćńěŋĺ£ţ 0 ČŔă (ććěřţş) ĺ 4.2 ČŔă (ćŋĺğş) ĺ őąřăąőšăŋŋżě ŕő ňěšőďş Řĺšćěńĳďă. Ŕőłăğăŋż ¡łśŕěřĺňěŋšăńĳŋżě šőůłĺ, ćżůĺśńěŋŋżľ ŕřőťĺńĳ ĺ řăğŋőśšŋă£ łřĺćă£ ďń£ T = 290 Ł, őšŋőřňĺřőćăŋŋă£ ŋă śřěďŋěłćăďřăšĺůŋőě őšłńőŋěŋĺě ć šőůłě

ćăńě ďăćńěŋĺľ łřĺśšăńńĺůěśłă£ śšřşłšşřă ¡šőčő śőěďĺŋěŋĺ£ śőţřăŋ£ěš ĺśţőďŋş¿ őřšőřőňąĺůěś-

Ŕĺśĳňă ć ĘİŠŤ šőň 84 ćżŕ. 1 { 2 2006 2^∗

20 Ŋ. Ő. Čőńőśőćă, Ď. Ŕ. Łőğńěŋłő, Ć. Ć. Śĺłőńěŋłő ĺ ďř.

Śšřşłšşřŋżě ŕăřăňěšřż śőěďĺŋěŋĺ£ Nd0.78Ba0.22CoO3 ŕřĺ řăğńĺůŋżţ ďăćńěŋĺ£ţ ĺ šěňŕěřăšşřăţ. Ăšőňż Nd/Ba ŋăţőď£šś£ ć ŕőğĺűĺ£ţ 4(a) (x, 0.25, z), ăšőňż Co { 4(b) (0, 0, 0.5), ăšőňż Ő(1) { 4(e) (x, 0.25, z) ĺ ăšőňż O(2) { 8(d) (x, y, z) ŕřőśšřăŋśšćěŋŋőľ čřşŕŕż P nma. Šăłęě ŕřĺćěďěŋż ğŋăůěŋĺ£ ćăńěŋšŋżţ ść£ğěľ Co-O1, Co-O2a,b, ćăńěŋšŋżţ şčńőć Co-O1-Co ĺ Co-O2-Co ĺ ňăčŋĺšŋżţ ňőňěŋšőć ĺőŋőć Co^{3+}/Co^{4+} (ŕřĺ T = 10 Ł).

P (ČŔă) 0 4.2 T (K) 290 10 290 10 a (A) b (A) c (A) Nd/Ba: x z O1: x z O2: x y z Co-O1 (A) Co-O2a (A) Co-O2_b (A) Co-O1-Co (^∘) Co-O2-Co (^∘) μ_{Co}(μ_B )

5.461(3) 7.655(4) 5.421(3) 0.012(2) 0.003(2) 0.512(3) 0.051(3) 0.269(3) 0.031(3) 0.731(3) 1.935(5) 1.945(5) 1.943(5) 163.1(2) 163.5(2) {

5.447(3) 7.634(4) 5.409(3) 0.013(2) 0.005(2) 0.497(3) 0.058(3) 0.268(3) 0.028(3) 0.732(3) 1.934(5) 1.937(5) 1.935(5) 161.3(2) 164.9(2) 0.8(1)

5.408(5) 7.580(7) 5.370(5) 0.003(5) 0.014(5) 0.538(4) 0.024(5) 0.254(6) 0.036(6) 0.746(6) 1.910(7) 1.926(7) 1.925(7) 165.4(4) 163.4(4) {

5.389(5) 7.554(7) 5.352(5) 0.000(5) 0.027(5) 0.545(4) 0.022(5) 0.255(6) 0.032(6) 0.745(6) 1.908(7) 1.915(7) 1.914(7) 163.8(4) 165.2(4) 0.8(1) Rp (%) 6.62 5.72 7.38 11.12 Rwp (%) 3.95 3.11 6.45 8.95

łş¿ śĺňňěšřĺ¿ (ŕř. čř. P nma). Řăśśůĺšăŋŋżě ŋă őśŋőćě ďĺťřăłűĺőŋŋżţ ďăŋŋżţ śšřşłšşřŋżě ŕăřăňěšřż Nd_{0.78}Ba_{0.22}CoO_3 ŕřĺ řăğńĺůŋżţ ďăćńěŋĺ£ţ ĺ šěňŕěřăšşřăţ ŕřěďśšăćńěŋż ć šăąńĺűě. Ĺţ ćěńĺůĺŋż ŕřĺ ŋőřňăńĳŋżţ şśńőćĺ£ţ ŋăţőď£šś£ ć ţőřőÿěň śőčńăśĺĺ ś ŕřěďżďşźĺňĺ ĺśśńěďőćăŋĺ£ňĺ [1]. Ś şćěńĺůěŋĺěň ďăćńěŋĺ£ ŕřőĺśţőďĺš ŕřăłšĺůěśłĺ ĺğőšřőŕŋőě śęăšĺě łřĺśšăńńĺůěśłőľ řěÿěšłĺ, řăśśůĺšăŋŋżě łő¡ťťĺűĺěŋšż ńĺŋěľŋőľ śęĺňăěňőśšĺ ŕăřăňěšřőć ¡ńěňěŋšăřŋőľ £ůěľłĺ ŕřĺ T = 290 Ł (šăąńĺűă) k_i = −(1/a_{i0})(da_i/dP )_T (a_i = a, b, c) śőśšăćń£¿š k_a = 0.0023, k_b = 0.0023 ĺ k_c = 0.0022ČŔa^{−1}, śőőšćěšśšćěŋŋő. Ĺţ ğŋăůěŋĺ£ ąńĺğłĺ ł ćěńĺůĺŋăň, ŕőńşůěŋŋżň ďń£ łőąăńĳšĺšőć ś řőňąő¡ďřĺůěśłőľ łřĺśšăńńĺůěśłőľ śšřşłšşřőľ LaCoO_3, k_a = 0.00194, k_c = 0.00214 ČŔa^{−1} [21] ĺ La_{0.7}Sr_{0.3}CoO_3, k_a = 0.0020, k_c = 0.0026 ČŔa^{−1} [12]. Ś ŕőŋĺęěŋĺěň šěňŕěřăšşřż ŕăřăňěšřż ¡ńěňěŋšăřŋőľ £ůěľłĺ ŕřĺ P = 0 ĺ 4.2 ČŔă ŕőůšĺ ńĺŋěľŋő şňěŋĳÿă¿šś£ (řĺś.2). Řăśśůĺšăŋŋżě łő¡ťťĺűĺěŋšż őąžěňŋőčő šěŕńőćőčő řăśÿĺřěŋĺ£ α_V = (1/V_0)(dV/dT )_P ĺňě¿š ďőćőńĳŋő ąńĺğłĺě ğŋăůěŋĺ£ 2.8(4)·10^{−5} ĺ 3.6(5)·10^{−5} Ł^{−1} ŕřĺ P = 0 ĺ 4.2 ČŔă, śőőšćěšśšćěŋŋő.

Ć łřĺśšăńńĺůěśłőľ řěÿěšłě Nd_{0.78}Ba_{0.22}CoO_3 ś őřšőřőňąĺůěśłĺ ĺśłăęěŋŋőľ śšřşłšşřőľ ŕěřőćśłĺšă ĺőŋż łőąăńĳšă řăśŕőńăčă¿šś£ ć űěŋšřě őłšă¡ďřă, őąřăğőćăŋŋőčő ÿěśšĳ¿ ăšőňăňĺ łĺśńőřőďă. Ć ďăŋ-

Řĺś.2. Šěňŕěřăšşřŋżě ğăćĺśĺňőśšĺ ŕăřăňěšřőć ¡ńěňěŋšăřŋőľ £ůěľłĺ Nd0.78Ba0.22CoO3 ŕřĺ ďăćńěŋĺ£ţ 0 (ůěřŋżě šőůłĺ) ĺ 4.2 ČŔă (śćěšńżě šőůłĺ)

ŋőľ śšřşłšşřě ěśšĳ šřĺ ŋě¡łćĺćăńěŋšŋżţ ćăńěŋšŋżţ ść£ğĺ Co-O { Co-O1, ŋăŕřăćńěŋŋă£ ćďőńĳ őśĺ b, ĺ Co-O2_a, Co-O2_b, řăśŕőńőęěŋŋżě ć ŕńőśłőśšĺ (ac). Ś şćěńĺůěŋĺěň ďăćńěŋĺ£ ŕřőĺśţőďĺš şňěŋĳÿěŋĺě ćśěţ ďńĺŋ ść£ğĺ Co-O1, Co-O2_a, Co-O2_b ĺ şćěńĺůěŋĺě ćăńěŋšŋżţ şčńőć Co-O1-Co ĺ Co-O2-Co (šăąńĺűă). Łő- ¡ťťĺűĺěŋšż ńĺŋěľŋőľ śęĺňăěňőśšĺ ďńĺŋ ść£ğĺ ŕřĺ T = 290 Ł śőśšăćń£¿š k_{Co−O1} = 0.0030, k_{Co−O2a} = = 0.0021 ĺ k_{Co−O2b} = 0.0022 ČŔa^{−1}. İšĺ ğŋăůěŋĺ£ ąńĺğłĺ ł ćěńĺůĺŋăň, ŕőńşůěŋŋżň ďń£ řőňąő¡ďřĺůěś-

Ŕĺśĳňă ć ĘİŠŤ šőň 84 ćżŕ. 1 { 2 2006 łőčő śőěďĺŋěŋĺ£ La_{0.7}Sr_{0.3}CoO_3 [12] ĺ ĺğőśšřşłšşřŋżţ őřšőřőňąĺůěśłĺţ ňăŋčăŋĺšőć [22, 23].

Ś ŕőŋĺęěŋĺěň šěňŕěřăšşřż ŕřĺ ŋőřňăńĳŋőň ďăćńěŋĺĺ ć ďĺťřăłűĺőŋŋżţ śŕěłšřăţ Nd_{0.78}Ba_{0.22}CoO_3 ŋăąń¿ďăńőśĳ şćěńĺůěŋĺě ĺŋšěčřăńĳŋżţ ĺŋšěŋśĺćŋőśšěľ čřşŕŕ ŕĺłőć (200)/(002)/(121) ŋă d = 2.70 A ĺ (101)/(020) ŋă d = 3.82 A (£ďěřŋżľ ćłńăď ć ¡šş čřşŕŕş ąńĺğőł ł ŋşń¿) (řĺś. 1) ŋĺęě T_C ∼ ∼ 140 K. Ŕřĺ T = 50 Ł ¡łśŕěřĺňěŋšăńĳŋőě őšŋőÿěŋĺě ĺŋšěčřăńĳŋżţ ĺŋšěŋśĺćŋőśšěľ ¡šĺţ ŕĺłőć Q = = I_{(101)/(020)}/I_{(200)/(002)/(121)} = 3.2, ůšő, śőčńăśŋő ŕřőćěďěŋŋőňş ăŋăńĺğş ďĺťřăłűĺőŋŋżţ ďăŋŋżţ ŕő ňěšőďş Řĺšćěńĳďă, śőőšćěšśšćşěš ťěřřőňăčŋĺšŋőňş şŕőř£ďőůěŋĺ¿ ĺőŋőć Co ćďőńĳ őśĺ b őřšőřőňąĺůěśłőľ śšřşłšşřż [16] c ćěńĺůĺŋőľ ňăčŋĺšŋőčő ňőňěŋšă μ_{Co} = 0.70(7) μ_B. Ŕřĺ ďăńĳŋěľÿěň ŕőŋĺęěŋĺĺ šěňŕěřăšşřż ďő 10 Ł ŋăąń¿ďăńőśĳ ğŋăůĺšěńĳŋőě şňěŋĳÿěŋĺě őšŋőÿěŋĺ£ ĺŋšěčřăńĳŋżţ ĺŋšěŋśĺćŋőśšěľ ďő ćěńĺůĺŋż Q = 1.3, łőšőřă£ śşźěśšćěŋŋő őšńĺůăěšś£ őš ğŋăůěŋĺ£ 2.4 (ŕřĺ 10 Ł), őęĺďăěňőčő ďń£ ŤŇ şŕőř£ďőůěŋĺ£ ĺőŋőć Co. Ŕřĺ ¡šőň šěňŕěřăšşřŋőě ŕőćěďěŋĺě ŋăňăčŋĺůěŋŋőśšĺ Nd_{0.78}Ba_{0.22}CoO_3, ĺğňěřěŋŋőľ ć ňăčŋĺšŋőň ŕőńě 100 İ (řĺś.3, ąőńěě ŕőď-

Řĺś.3. Ŋăňăčŋĺůěŋŋőśšĳ Nd0.78Ba0.22CoO3, ĺğňěřěŋŋă£ ŕřĺ ŋăčřěćăŋĺĺ ć ňăčŋĺšŋőň ŕőńě H = 100 İ ŕőśńě őţńăęďěŋĺ£ ć ŕőńě H = 100 İ (FC) ĺ 0 İ (ZFC)

řőąŋő řěğşńĳšăšż ĺśśńěďőćăŋĺľ ňăčŋĺšŋżţ śćőľśšć śőěďĺŋěŋĺľ Nd_{1−x}Ba_xCoO_3 ĺğńőęěŋż ć [12]), šăłęě őšńĺůăěšś£ őš őęĺďăěňőčő ďń£ ŕřőśšőčő ťěřřőňăčŋěšĺłă. Ć őąńăśšĺ 40 K < T < T_C ŋăąń¿ďăěšś£ ćőğřăśšăŋĺě ŋăňăčŋĺůěŋŋőśšĺ, ă ŕřĺ T < 40 K { ěě şňěŋĳÿěŋĺě. Ŕőţőęĺľ ¡ťťěłš őąŋăřşęěŋ šăłęě ć Nd_{0.67}Sr_{0.33}CoO_3 [10, 16]. Ć ¡šőň śńşůăě ś ŕőňőźĳ¿ ŕřěűĺğĺőŋŋőčő ŋěľšřőŋőčřăťĺůěśłőčő ĺśśńěďőćăŋĺ£ ňăčŋĺšŋőľ śšřşłšşřż ążńő ŕőłăğăŋő [16], ůšő őŋ ść£ğăŋ ś ŕő£ćńěŋĺěň ťěřřĺňăčŋĺšŋőčő şŕőř£ďőůěŋĺ£ ĺőŋőć Co ĺ Nd ŋĺęě T_F ≈ 40 K, ţăřăłšěřŋőľ őśőąěŋŋőśšĳ¿ łőšőřőčő £ćń£ěšś£ ŋăńĺůĺě ŤŇ Co ĺ Nd ŕőďřěÿěšőł ĺőŋőć ś ăŋšĺŕăřăńńěńĳŋżň ŋăŕřăćńěŋĺěň ňăčŋĺšŋżţ ňőňěŋšőć ĺ ĺţ řăğńĺůŋőľ ćěńĺůĺŋőľ ć ŕőďřěÿěšłăţ (řĺś.4). Ŕřĺůĺŋă šăłőčő ŕőćěďě-

Řĺś.4. Ťěřřĺňăčŋĺšŋă£ śšřşłšşřă Nd0.78Ba0.22CoO3 (śţěňăšĺůěśłĺ ŕőłăğăŋż šőńĳłő ăšőňż Co ĺ Nd)

ŋĺ£ { śńăąőě f−d-śćěřţőąňěŋŋőě ăŋšĺťěřřőňăčŋĺšŋőě ćğăĺňőďěľśšćĺě ňěęďş ŕőďřěÿěšłăňĺ Co ĺ Nd, ŕřĺćőď£źěě ł şŕőř£ďőůěŋĺ¿ ňăčŋĺšŋżţ ňőňěŋšőć Nd, ĺŋďşűĺřőćăŋŋőňş ňăčŋĺšŋżň ŕőńěň, śőğďăćăěňżň ťěřřőňăčŋĺšŋőľ ŕőďřěÿěšłőľ ĺőŋőć Co [1, 16]. Őŕĺśăŋŋă£ ćżÿě ňőďěńĳ ťěřřĺňăčŋĺšŋőľ śšřşłšşřż ţőřőÿő śőčńăśşěšś£ ś ďĺťřăłűĺőŋŋżňĺ ďăŋŋżňĺ (řĺś.1) ŕřĺ T = 10 Ł. Řăśśůĺšăŋŋżě ğŋăůěŋĺ£ ňăčŋĺšŋżţ ňőňěŋšőć ĺőŋőć Nd ĺ Co ŕřĺ ¡šőľ šěňŕěřăšşřě śőśšăćĺńĺ μ_{Nd} = 0.86(7) μ_B, μ_{Co} = 0.80(7) μ_B, śőőšćěšśšćş¿źă£ ćěńĺůĺŋă Q ≈ 1.3 ąńĺğłă ł ¡łśŕěřĺňěŋšăńĳŋőľ.

Ňăčŋĺšŋżľ ňőňěŋš ŕěřěţőďŋżţ ňěšăńńőć ć őłśĺďŋżţ śőěďĺŋěŋĺ£ţ őŕřěďěń£ěšś£ ć őśŋőćŋőň śŕĺŋőćżň ćłńăďőň. Ŕőř£ďőł ěčő ćěńĺůĺŋż ć ńěčĺřőćăŋŋżţ łőąăńĳšĺšăţ R_{1−x}A_xCoO_3 śćĺďěšěńĳśšćşěš ő šőň, ůšő ĺőŋż Co^{3+} ňőčşš ŋăţőďĺšĳś£ ńĺąő ć ŊŚ (S = 0), ńĺąő ć ŔŚ (S = 1) śőśšő£ŋĺ£ţ, ă ĺőŋż Co^{4+} ŋăţőď£šś£ ć ŊŚ śőśšő£ŋĺĺ ś S = 1/2 [7, 12]. Ŕőńşůěŋŋă£ őűěŋłă ğŋăůěŋĺ£ μ_{Co} = 0.80 μ_B śőőšćěšśšćşěš łőŋűěŋšřăűĺĺ ĺőŋőć Co^{3+} ć ŊŚ śőśšő£ŋĺĺ őłőńő 50%. Ďń£ śřăćŋěŋĺ£, ăŋăńőčĺůŋă£ ćěńĺůĺŋă ďń£ La_{0.7}Sr_{0.3}CoO_3 śőśšăćń£ěš ćśěčő őłőńő 10% ŕřĺ ŋőřňăńĳŋőň ďăćńěŋĺĺ [7, 12]. Ŕřĺ ďăćńěŋĺĺ P = 4.2 ČŔă ĺ T = 50 Ł řăśśůĺšăŋŋőě ĺğ ďĺťřăłűĺőŋŋżţ ďăŋŋżţ śőőšŋőÿěŋĺě ĺŋšěčřăńĳŋżţ ĺŋšěŋśĺćŋőśšěľ Q ≈ 4 śřăćŋĺňő ś ŕőńşůěŋŋżň ŕřĺ ŋőřňăńĳŋőň ďăćńěŋĺĺ, ůšő śőőšćěšśšćşěš ŤŇ

Ŕĺśĳňă ć ĘİŠŤ šőň 84 ćżŕ. 1 { 2 2006 şŕőř£ďőůěŋĺ¿ šőńĳłő ŕőďřěÿěšłĺ Co. Řăśśůĺšăŋŋă£ ćěńĺůĺŋă ňăčŋĺšŋőčő ňőňěŋšă μ_{Co} = 0.7(1) μ_B šăłęě ąńĺğłă ł ŕőńşůěŋŋőľ ŕřĺ P = 0, ůšő śćĺďěšěńĳśšćşěš ő ŋěğŋăůĺšěńĳŋőň ĺğňěŋěŋĺĺ šěňŕěřăšşřż Ł¿řĺ ŕőď ďăćńěŋĺěň. Ŕřĺ P = 4.2 ČŔă ĺ T = 10 Ł ŕőńşůěŋŋőě ğŋăůěŋĺě őšŋőÿěŋĺ£ ĺŋšěčřăńĳŋżţ ĺŋšěŋśĺćŋőśšěľ Q ≈ 1.8 śőčńăśşěšś£ ś ňőďěńĳ¿ ťěřřĺňăčŋĺšŋőčő şŕőř£ďőůěŋĺ£ ŕőďřěÿěšőł Co ĺ Nd ś ŕőůšĺ őďĺŋăłőćżňĺ ŕő ăąśőń¿šŋőľ ćěńĺůĺŋě ňăčŋĺšŋżňĺ ňőňěŋšăňĺ μ_{Co} ≈ −μ_{Nd} = 0.8(1) μ_B (śőőšćěšśšćş¿źă£ ćěńĺůĺŋă Q ≈ 1.4).

Ć ąńĺğłőň ŕő ţĺňĺůěśłőňş śőśšăćş ŋěńěčĺřőćăŋŋőň łőąăńĳšĺšě LaCoO_3 ćńĺ£ŋĺě ćżśőłőčő ďăćńěŋĺ£ ŕřĺćőďĺš ł śšăąĺńĺğăűĺĺ ŋěňăčŋĺšŋőčő ŊŚ śőśšő- £ŋĺ£ ĺ ŕőďăćńěŋĺ¿ ŕăřăňăčŋĺšŋőčő ŔŚ śőśšő£ŋĺ£ [15]. Ć ńěčĺřőćăŋŋżţ łőąăńĳšĺšăţ La_{1−x}Sr_xCoO_3 ĺ La_{1−x}Ca_xCoO_3 (x = 0.15−0.3) őąŋăřşęěŋő ğăňěšŋőě şňěŋĳÿěŋĺě ćěńĺůĺŋż ňăčŋĺšŋőčő ňőňěŋšă ĺőŋőć Co ĺ šěňŕěřăšşřż Ł¿řĺ ŕőď ďăćńěŋĺěň [11 { 13]. Ć Pr_{0.6}Ca_{0.4}CoO_3 ćńĺ£ŋĺě śřăćŋĺšěńĳŋő ŋěąőńĳÿĺţ ďăćńěŋĺľ P ≈ 1.5 ČŔă ŕřĺćőďĺš ł ŕőůšĺ ŕőńŋőňş ŕőďăćńěŋĺ¿ ŋăňăčŋĺůěŋŋőśšĺ [14]. Ďăŋŋżě ¡ťťěłšż őąşśńőćńěŋż ŕőďăćńěŋĺěň ŔŚ śőśšő£ŋĺ£ ĺ śšăąĺńĺğăűĺěľ ŊŚ śőśšő£ŋĺ£ ĺőŋőć Co^{3+} ŕřĺ ćżśőłĺţ ďăćńěŋĺ£ţ. Ć šő ęě ćřěň£ ćőğďěľśšćĺě ćżśőłőčő ďăćńěŋĺ£ ďő 4.2 ČŔă ŋě ŕřĺćőďĺš ł şňěŋĳÿěŋĺ¿ ćěńĺůĺŋż ňăčŋĺšŋőčő ňőňěŋšă ĺőŋőć Co ć Nd_{0.78}Ba_{0.22}CoO_3. Ďăŋŋőě řăğńĺůĺě ňőęěš ążšĳ őąşśńőćńěŋő ŋăńĺůĺěň ňăčŋĺšŋőľ łőřřěń£űĺĺ ňěęďş ŕőďřěÿěšłăňĺ Nd ĺ Co ć Nd_{0.78}Ba_{0.22}CoO_3, łőšőřă£ őšśşšśšćşěš ć La_{1−x}Sr_xCoO_3, La_{1−x}Ca_xCoO_3 ĺ, ŕő-ćĺďĺňőňş, śşźěśšćěŋŋő ąőńěě śńăąő ćżřăęěŋă ć Pr_{1−x}Ca_xCoO_3 ĺğ-ğă ňěŋĳÿěľ ćěńĺůĺŋż ňăčŋĺšŋőčő ňőňěŋšă Pr ŕő śřăćŋěŋĺ¿ ś Nd.

Ğăłń¿ůěŋĺě. Řěğşńĳšăšż ŋăśšő£źěľ řăąőšż ŕőłăğżćă¿š, ůšő ć Nd_{0.78}Ba_{0.22}CoO_3 ŕřĺ ŋőřňăńĳŋőň ďăćńěŋĺĺ ĺ ŋĺğłĺţ šěňŕěřăšşřăţ ćőğŋĺłăěš ťěřřĺňăčŋĺšŋőě şŕőř£ďőůěŋĺě ňăčŋĺšŋżţ ŕőďřěÿěšőł Nd ĺ Co ś ŕřőšĺćőŕőńőęŋő ŋăŕřăćńěŋŋżňĺ ňăčŋĺšŋżňĺ ňőňěŋšăňĺ. Ćőğďěľśšćĺě ćżśőłőčő ďăćńěŋĺ£ ŕřĺćőďĺš ł ŕőůšĺ ĺğőšřőŕŋőňş śęăšĺ¿ ŕăřăňěšřőć őřšőřőňąĺůěśłőľ řěÿěšłĺ ĺ şňěŋĳÿěŋĺ¿ ďńĺŋ ść£ğěľ Co-O. Ć őšńĺůĺě őš ďřşčĺţ ńěčĺřőćăŋŋżţ łőąăńĳšĺšőć { La_{1−x}Sr_xCoO_3, La_{1−x}Ca_xCoO_3 ĺ Pr_{1−x}Ca_xCoO_3, ć Nd_{0.78}Ba_{0.22}CoO_3 ŋě ŕřőĺśţőďĺš ŕőďăćńěŋĺ£ ňăčŋĺšŋőčő ňőňěŋšă ĺőŋőć Co^{3+} ĺ šěňŕěřăšşřă Ł¿řĺ őśšăěšś£ ŕőůšĺ ŋěĺğňěŋŋőľ ć ĺśśńěďşěňőň ďĺăŕăğőŋě ďăćńěŋĺľ. Ďăŋŋőě őąśšő£šěńĳśšćő şłăğżćăěš ŋă śşźěśšćěŋŋőě ğŋăůěŋĺě ňăčŋĺšŋőčő ćğăĺňőďěľśšćĺ£ ňěęďş řěďłőğěňěńĳŋőľ ĺ Co ŕőďřěÿěšłőľ, ąőńěě śĺńĳŋő ćżřăęěŋŋőčő ć łőąăńĳšĺšăţ Nd_{1−x}A_xCoO_3 (A = Ba, Sr) ŕő śřăćŋěŋĺ¿ ś ďřşčĺňĺ śőěďĺŋěŋĺ£ňĺ, łőšőřőě, ŕő ćĺďĺňőňş, £ćń£ěšś£ őďŋĺň ĺğ čńăćŋżţ ťăłšőřőć, őąşśńăćńĺćă¿źĺţ śšăąĺńĳŋőśšĳ ŕřőňěęşšőůŋőčő śŕĺŋőćőčő śőśšő£ŋĺ£ ŕřĺ ćőğďěľśšćĺĺ ďăćńěŋĺ£ ć Nd_{0.78}Ba_{0.22}CoO_3.

Ăćšőřż ąńăčőďăřŋż Ś.Ě. Łĺůăŋőćş ğă ŕőňőźĳ ć ŕřőćěďěŋĺĺ ¡łśŕěřĺňěŋšă.

1. A. P. Sazonov, I. O. Troyanchuk, V. V. Sikolenko et al., J. Phys.: Condens. Matter 17, 4181 (2005).

2. K. Asai, A. Yoneda, O. Yokokura et al., J. Phys. Soc.

Jpn. 67, 290 (1998).

3. J. -Q. Yan, J. -S. Zhou, and J. B. Goodenough, Phys.

Rev. B 69, 134409 (2004).

4. M. A. Senaris-Rodriguez and J. B. Goodenough, J. Solid State Chem. 116, 224 (1995).

5. K. Knizek, Z. Jirak, J. Hejtmanek et al., Eur. Phys. J.

B 47, 213 (2005).

6. M. A. Korotin, S. Yu. Ezhov, I. V. Solovyev et al., Phys.

Rev. B 54, 5309 (1996).

7. J. Wu and C. Leighton, Phys. Rev. B 67, 174408 (2003). 8. M. Kriener, C. Zobel, A. Reichl et al., Phys. Rev. B 69, 094417 (2004).

9. I. O. Troyanchuk, D. D. Khalyavin, T. K. Solovykh et al., J. Phys.: Condens. Matter 12, 2485 (2000).

10. D. D. Stau¸er and C. Leighton, Phys. Rev. B 70, 214414 (2004).

11. R. Lengsdorf, M. Ait-Tahar, S. S. Saxena et al., Phys.

Rev. B 69, 140403 (2004).

12. Ŋ. Ő. Čőńőśőćă, Ď. Ŕ. Łőğńěŋłő, Ć. Ĺ. Ćőřőŋĺŋ ĺ ďř., ŤŠŠ 48, 90 (2006).

13. I. Fita, R. Szymczak, R. Puzniak et al., Phys. Rev. B 71, 214404 (2005).

14. T. Fujita, T. Miyashita, Y. Yasui et al., J. Phys. Soc.

Jpn. 73, 1987 (2004).

15. K. Asai, O. Yokokura, M. Suzuki et al., J. Phys. Soc.

Jpn. 66, 967 (1997).

16. A. Krimmel, M. Reehuis, M. Paraskevopoulos et al., Phys. Rev. B 64, 224404 (2001).

17. V. L. Aksenov, A. M. Balagurov, V. P. Glazkov et al., Physica B 265, 258 (1999).

18. V. P. Glazkov and I. N. Goncharenko, Fizika i Tekhnika Vysokih Davlenij (in Russian) 1, 56 (1991).

19. V. B. Zlokazov and V. V. Chernyshev, J. Appl. Cryst.

25, 447 (1992).

20. J. Rodriguez-Carvajal, Physica B 192, 55 (1993). 21. T. Vogt, J. A. Hriljac, N. C. Hyatt et al., Phys. Rev. B 67, 140401 (2003).

22. D. P. Kozlenko, Z. Jirak, I. N. Goncharenko et al., J.

Phys.: Condens. Matter 16, 5883 (2004).

23. A. Arulraj, R. E. Dinnebier, S. Carlson et al., Phys. Rev.

Lett. 94, 165504 (2005).

Ŕĺśĳňă ć ĘİŠŤ šőň 84 ćżŕ. 1 { 2 2006