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< klZlv_ hibkZgh ba]hlh\e_gb_ d_jZfbq_kdbo fbr_g_c ^bkdh\h]h lbiZ

ke_^mxsbo ghfbgZevguo khklZ\h\: YBa1,8Cu3O7-x, YBa1,8Cu3O7-o + 10 fhe. %

Y2O3 b YBa1,8Cu3O7-o+ 10 fhe. % Y2BaCuO5, bkihevam_fuo ^ey bfimevkgh]h

eZa_jgh]h hkZ`^_gby ijb ba]hlh\e_gbb \ukhdhl_fi_jZlmjguo

k\_joijh\h^ysbo e_gl \lhjh]h ihdhe_gby (<LKI-2). Bkke_^h\Zg

]jZgmehf_ljbq_kdbc khklZ\ ij_dmjkhjh\ ^ey ba]hlh\e_gby fbr_g_c b

ihdZaZgZ \hkijhba\h^bfhklv kj_^g_]h jZaf_jZ qZklbp. F_lh^hf

j_gl]_ghnZah\h]h ZgZebaZ mklZgh\e_gh, qlh \k_ d_jZfbq_kdb_ fbr_gb

kh^_j`Zl ljb nZau: YBa2Cu3O7-o, Y2BaCuO5 b g_[hevrh_ dhebq_kl\h CuO.

Hij_^_e_gu hilbfZevgu_ mkeh\by jhklZ k\_joijh\h^ys_]h kehy \ ijhp_kk_

jZkiue_gby fbr_g_c gZ l_dklmjbjh\Zggmx e_glm -ih^eh`dm. F_lh^hf

oheeh\kdh]h kdZgbjh\Zgby aZo\Zq_ggh]h fZ]gblgh]h ihlhdZ \ kj_^_ `b^dh]h

ZahlZ ihemq_gh jZkij_^_e_gb_ djblbq_kdh]h lhdZ ih ^ebg_ h[jZaph\ <LKI-2

e_gl. IhdZaZgh, qlh k\_joijh\h^ysbc kehc gZ hkgh\_ obfbq_kdh]h khklZ\Z

YBa1,8Cu3O7-o + 10 fhe. % Y2O3 h[_ki_qb\Z_l gZb[hevrmx \_ebqbgm

djblbq_kdh]h lhdZ ih kjZ\g_gbx k ^jm]bfb bkihevah\Zggufb fbr_gyfb.

Dexq_\u_ keh\Z: <LKI-2 e_glZ, ihjhrdh\uc ij_dmjkhj, d_jZfbq_kdZy fbr_gv, nZah\uc

khklZ\, ]jZgmehf_ljbq_kdbc khklZ\, PLD f_lh^, djblbq_kdbc lhd.
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OPTIMIZATION OF THE COMPOSITION OF A CERAMIC TARGET FOR

DEPOSITING A SUPERCONDUCTING LAYER OF HTSC-2 TAPES

M.V. Maltseva, Y.N. Belotelova, P.V. Konovalov, V.V. Guryev, M.V. Polikarpova,

D.S. Novosilova, P.A. Lukyanov, I.M. Abdyukhanov, M.V. Alekseev

JSC A.A. Bochvar High-Technology Research Institute of Inorganic Materials, Moscow

The article describes the fabrication of disk-type ceramic targets of the following

nominal compositions: YBa1.8Cu3O7-x, YBa1.8Cu3O7-x + 10 mol. % Y2O3 and

YBa1.8Cu3O7-x + 10 mol. % Y2BaCuO5, used for pulsed laser deposition in the

manufacture of second-generation high-temperature superconducting tapes

(HTSC-2). The granulometric composition of precursors for the manufacture of

targets was studied and it was shown that the average particle size is reproducible

for powders of all compositions. Using the X-ray phase analysis method, it was

found that all ceramic targets contain three phases: YBa2Cu3O7-x, Y2BaCuO5 and a

small amount of CuO. Optimum conditions for the growth of the superconducting

layer during target sputtering onto a textured substrate tape were determined. The

critical current distribution along the length of the samples of HTSC-2 tapes was

obtained by the Hall scanning method in a liquid nitrogen. It was shown that the

superconducting layer based on the chemical composition of YBa1.8Cu3O7-x +

10 mol. % Y2O3 provides the highest critical current value compared to other

targets.

Keywords: HTSC-2 tape, powder precursor, ceramic target, phase composition, granulometric

composition, PLD method, critical current.

<\_^_gb_

< gZklhys__ \j_fy \ukhdhl_fi_jZlmjgu_ k\_joijh\h^gbdb 2-]h ihdhe_gby

(<LKI-2) ij_^klZ\eyxl [hevrhc bgl_j_k ba-aZ hlghkbl_evgh \ukhdhc djblbq_kdhc

l_fi_jZlmju k\_joijh\h^ys_]h i_j_oh^Z (Lk ~ 90 D) b \hafh`ghklb kha^Zgby gZ bo

hkgh\_ \ukhdhihevguo k\_joijh\h^ysbo fZ]gblguo kbkl_f k bg^mdpb_c fZ]gblgh]h

ihey [he__ 16 Le, qlh \ur_, q_f ijb bkihevah\Zgbb lZdbo ljZ^bpbhgguo l_ogbq_kdbo

k\_joijh\h^gbdh\, dZd Nb3Sn b NbTi.

<LKI-2 ij_^klZ\eyxl kh[hc keh`gu_ fgh]hkehcgu_ kljmdlmju, khklhysb_ ba

e_glu-ih^eh`db, gZ dhlhjmx gZg_k_gu g_kdhevdh [mn_jguo kehz\ lhesbghc \

g_kdhevdh ^_kyldh\ gZghf_ljh\ dZ`^uc, aZl_f kehc <LKI (1-3 fdf), ihdjuluc

aZsblguf keh_f k_j_[jZ (1-2 fdf) b rmglbjmxsbf keh_f f_^b (50-100 fdf) [1].

Kms_kl\_gguc ijh]j_kk \ jZa\blbb l_ogheh]bb ba]hlh\e_gby <LKI-2 e_gl k^_eZe

\hafh`guf ijh_dlbjh\Zgb_ we_dljhfZ]gblguo kbkl_f gZ bo hkgh\_ ^ey lhdZfZdZ k

j_Zdlhjgufb l_ogheh]byfb (LJL) [2]. Kljhbl_evkl\h LJL - wlh h^bg ba djmig_crbo

hl_q_kl\_gguo ijh_dlh\ deZkkZ f_]Z-kZc_gk. Hlf_lbf, qlh gZ k_]h^gyrgbc ^_gv
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\ fbjh\hc ijZdlbd_ g_l ij_p_^_glh\ bkihevah\Zgby <LKI-2 \ fZ]gblguo kbkl_fZo

lZdh]h deZkkZ. < ijh_dl_ LJL <LKI-2 ^he`gu nmgdpbhgbjh\Zlv ijb l_fi_jZlmjZo

5-20 D b h[_ki_qb\Zlv fZ]gblgh_ ihe_ 8 Le gZ hkb lhdZfZdZ. Wlb lj_[h\Zgby kem`Zl

^jZc\_jhf ^ey ^Zevg_cr_]h jZa\blby <LKI-2 l_ogheh]bb b ih\ur_gby

wdkiemZlZpbhgguo oZjZdl_jbklbd.

GZb[hevr__ jZkijhkljZg_gb_ ^ey ijhba\h^kl\Z <LKI-e_gl ihemqbe f_lh^

bfimevkgh]h eZa_jgh]h hkZ`^_gby (PLD). Bkoh^guf fZl_jbZehf ^ey PLD kem`Zl

d_jZfbq_kdb_ fbr_gb ba [Zjb_\uo dmijZlh\ j_^dha_f_evgh]h we_f_glZ (JAW)

(RBa2Cu3O7-x, ]^_ R – JAW). Obfbq_kdbc khklZ\ fbr_gb hij_^_ey_lky l_ogbq_kdbfb

lj_[h\Zgbyfb d k\_joijh\h^gbdm, Z bf_ggh: jZ[hqbfb ^bZiZahgZfb fZ]gblguo ihe_c b

l_fi_jZlmj.

Ba\_klgh, qlh \\_^_gb_ f_edh^bki_jkguo qZklbp g_k\_joijh\h^ys_c nZau

ijb\h^bl d h[jZah\Zgbx ^hihegbl_evguo p_gljh\ ibggb]Z b ih\ur_gbx lhdhg_kms_c

kihkh[ghklb [3-8]. < jZ[hl_ [3] ihdZaZgh, qlh \ ^bZiZahg_ l_fi_jZlmj 5-20 D

gZb[hevrbfb agZq_gbyfb Ic b mklhcqb\hklvx \ fZ]gblguo iheyo h[eZ^Zxl <LKI-

e_glu gZ hkgh\_ [Zjbc-blljb_\h]h dmijZlZ. >Zevg_cr__ memqr_gb_ lhdhg_kms_c

kihkh[ghklb k\_joijh\h^ys_]h kehy YBa2Cu3O7-x fh`_l [ulv h[_ki_q_gh k ihfhsvx

\g_^j_gby bkdmkkl\_gguo p_gljh\ ibggbg]Z, dhlhjh_ fh`gh hkms_kl\blv dZd

\\_^_gb_f ^h[Z\db \ ihjhrhd YBa2Cu3O7-x, lZd b nhjfbjh\Zgb_f g_kl_obhf_ljbb \

bkoh^ghf kh_^bg_gbb [4, 5]. Nhjfbjh\Zgb_f g_kl_obhf_ljbb fh`gh ^h[blvky [he__

jZ\ghf_jgh]h jZkij_^_e_gby g_k\_joijh\h^ysbo \dexq_gbc ih h[tzfm fZl_jbZeZ.

< jZ[hlZo [6, 7] hlf_qZehkv, qlh ba[ulhd hdkb^Z blljby kihkh[kl\m_l ih\ur_gbx

lhdhg_kmsbo oZjZdl_jbklbd ijh\h^gbdZ. KblmZpby g_kdhevdh g_h^ghagZqgZ, ihkdhevdm

g_ lhevdh kZfb gZgh\dexq_gby Y2O3 fh]ml kha^Z\Zlv ^hihegbl_evgu_ p_glju

ibggbg]Z, gh b h[jZamxsZyky gZghjZaf_jgZy nZaZ Y2BaCuO5 \ j_amevlZl_

\aZbfh^_ckl\by Y2O3 b YBa2Cu3O7-x. <f_kl_ k l_f ba[ulhd hdkb^h\ Ba b Cu hdZau\Z_l

g_]Zlb\gh_ \ebygb_ gZ jhkl k\_joijh\h^ysbo ie_ghd [8].

< gZklhys__ \j_fy \ :H «<GBBGF» ijh\h^blky jy^ bkke_^h\Zl_evkdbo jZ[hl,

dhg_qghc p_evx dhlhjuo y\ey_lky jZajZ[hldZ l_ogheh]bb ba]hlh\e_gby fbr_g_c ^ey

ihke_^mxs_]h nhjfbjh\Zgby ba gbo k\_joijh\h^ys_]h kehy <LKI-2 ijh\h^gbdh\ ^ey

ijh_dlZ LJL. < ^Zgghc jZ[hl_ fu ij_^klZ\ey_f ijhf_`mlhqgu_ j_amevlZlu

bkke_^h\Zgby fbr_g_c lj_o khklZ\h\ k g_^hklZldhf ih <Z b ^h[Z\dZfb Y2O3,

Y2BaCuO5: YBa1,8Cu3O7-x, YBa1,8Cu3O7-o + 10 fhe. % Y2O3, YBa1,8Cu3O7-o+ 10 fhe. %

Y2BaCuO5.

FZl_jbZeu b f_lh^bdZ wdki_jbf_glZ

>ey ba]hlh\e_gby d_jZfbq_kdbo fbr_g_c khhl\_lkl\mxsbo khklZ\h\ g_h[oh^bfu

]hfh]_ggu_ b f_edh^bki_jkgu_ ihjhrdh\u_ ij_dmjkhju. LZdb_ k\hckl\Z ihjhrdZ

h[_ki_qb\Zxl jZ\ghf_jgh_ jZkij_^_e_gb_ we_f_glh\ ih h[tzfm ba^_eby, Z lZd`_
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iha\heyxl kha^Z\Zlv d_jZfbdm k iehlghklvx 87-92% hl fZdkbfZevghc, ihkdhevdm wlh

kihkh[kl\m_l [he__ h^ghjh^ghfm i_j_ghkm fZl_jbZeZ fbr_gb gZ ih^eh`dm. Ijb

iehlghklb f_g__ 87% hl l_hj_lbq_kdhc \hafh`gh ih^ \ha^_ckl\b_f eZa_jgh]h emqZ

\u[b\Zgb_ ba d_jZfbdb djmiguo qZklbp beb dZi_ev fZl_jbZeZ, qlh hljbpZl_evgh

kdZau\Z_lky gZ dZq_kl\_ <LKI ihdjulby b, khhl\_lkl\_ggh, gZ k\hckl\Zo <LKI

ijh\h^gbdh\. Ijb kebrdhf [hevrhc iehlghklb, [he__ 92% hl l_hj_lbq_kdhc (\ kemqZ_

YBa2Cu3O7-x wlh [he__ 6,0 ]/kf3), gZ gZiuebl_evguo mklZgh\dZo nbjfu Bruker

gZ[ex^Zehkv j_adh_ mf_gvr_gb_ dhebq_kl\Z bkiZjy_fh]h fZl_jbZeZ, qlh g_]Zlb\gh

\eby_l gZ ijhba\h^bl_evghklv ijhp_kkZ. Ih jZg__ jZajZ[hlZgghc hiulghc l_ogheh]bb

[10] \ :H «<GBBGF», dhlhjZy khklhbl ba klZ^bc ih^]hlh\db bg^b\b^mZevguo

Zahlghdbkeuo jZkl\hjh\ Y, Ba, Cu, kh\f_klgh]h hdkZeZlgh]h hkZ`^_gby, l_jfbq_kdhc

h[jZ[hldb ihemq_ggh]h ihjhrdZ k ihke_^mxsbf _]h ij_kkh\Zgb_f, [ueb

kbgl_abjh\Zgu ke_^mxsb_ ihjhrdh\u_ ij_dmjkhju: YBa1,8Cu3O7-x, Y2BaCuO5.

>ey ihemq_gby fbr_g_c k ^h[Z\dZfb \ ihjhrdh\u_ ij_dmjkhju YBa1,8Cu3O7-x

\\h^beb Y2O3 b Y2BaCuO5 \ dhebq_kl\h 10 fhe. %. AZl_f ijh\h^beb kf_rb\Zgb_ \

eZ[hjZlhjghc rZjh\hc f_evgbp_ «Pulverisette 5», jZafhevgu_ klZdZgu b rZju dhlhjhc

\uiheg_gu ba ZrO2. >Ze__ ihemq_ggu_ ijh^mdlu ijhk_b\Zeb q_j_a kblh k yq_cdZfb

200 fdf.

>ey ba]hlh\e_gby lj_o fbr_g_c (k ^h[Z\dZfb b [_a) \ ihemq_ggu_ ihjhrdb

\\h^beb k\yamxs__ \_s_kl\h – 5% jZkl\hj iheb\bgbeh\h]h kibjlZ \ ]ebp_jbg_.

Jbk. 1. <g_rgbc \b^ d_jZfbq_kdhc fbr_gb khklZ\Z YBa1,8Cu3O7-x

Ba ih^]hlh\e_gguo ij_kk-ihjhrdh\ nhjfbjh\Zeb ljb aZ]hlh\db fbr_g_c Ø145 ff

b \ukhlhc 8 ff khklZ\h\ YBa1,8Cu3O7-o + 10 fhe. % Y2O3, YBa1,8Cu3O7-o + 10 fhe. %

Y2BaCuO5 b YBa1,8Cu3O7-o, dhlhju_ aZl_f ijhoh^beb klZ^bb kmrdb ^ey \u`b]Zgby

k\yamxs_]h \_s_kl\Z b \ukhdhl_fi_jZlmjgh]h hl`b]Z ijb 900-930 hK .

Bkke_^h\Zgb_ nZah\uo oZjZdl_jbklbd ihemqZ_fuo fZl_jbZeh\ ijh\h^beb

k ihfhsvx j_gl]_gh\kdh]h ^bnjZdlhf_ljZ Bruker Nano GmbH Berlin, =_jfZgby. >ey
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]jZgmehf_ljbq_kdh]h ZgZebaZ bkihevah\Zeb nhlhk_^bf_glZpbhgguc ZgZeba gZ

mklZgh\d_ «Analizette-20» nbjfu Fritch (=_jfZgby). AgZq_gb_ iehlghklb hij_^_eyeb

jZkq_lguf f_lh^hf ba ^Zgguo, ihemq_gguo \ j_amevlZl_ baf_j_gbc h[tzfZ (V) b

fZkku (m) fbr_gb ih nhjfme_:

é =
I

8
±0,01Æ/ÔÏ7 (1)

Ba]hlh\e_ggu_ fbr_gb i_j_^Zeb \ GBP «DmjqZlh\kdbc bgklblml» ^ey bo

ihke_^mxs_]h jZkiue_gby f_lh^hf PLD gZ aZjZg__ ih^]hlh\e_ggmx e_glm-ih^eh`dm

rbjbghc 4 ff. Ihemq_gb_ k\_joijh\h^ys_]h kehy k jZaebqguf obfbq_kdbf khklZ\hf

hkms_kl\eyeb c ihbkdhf hilbfZevguo mkeh\bc jhklZ ^ey dZ`^hc fbr_gb. Jhklh\u_

iZjZf_lju ^ey \k_o fbr_g_c Y-Ba-Cu-O \g_ aZ\bkbfhklb hl gZebqby \lhjhc nZau

[ueb h^bgZdh\ufb: l_fi_jZlmjZ gZ]j_\Zl_ey – 975 °K; ^Z\e_gb_ O2 – 100 fLhjj;

wg_j]by eZa_jgh]h baemq_gby – 650 f>`; qZklhlZ ke_^h\Zgby bfimevkh\ – 200 =p;

kdhjhklv ^\b`_gby e_glu – 36 f/q.

Bkke_^h\Zgb_ h^ghjh^ghklb k\_joijh\h^ysbo k\hckl\ ihemq_gguo <LKI keh_\

ijh\h^beb k ihfhsvx f_lh^Z oheeh\kdh]h kdZgbjh\Zgby aZo\Zq_ggh]h fZ]gblgh]h

ihlhdZ \ kj_^_ `b^dh]h ZahlZ (77,4 D). >ey wlh]h bkihevah\Zeb ^Zlqbd OheeZ k

qm\kl\bl_evghklvx 70 fd</fL b jZaf_jhf Zdlb\ghc h[eZklb 0,1×0,2 ff2, dhlhjuc

ihabpbhgbjh\Zeky ih hkyf X-Y: hkv Y \ gZijZ\e_gbb rbjbgu e_glu, hkv X \

gZijZ\e_gbb ^ebgu e_glu. Kbkl_fZ iha\heyeZ kdZgbjh\Zlv h[eZklv gZ^

ij_^\Zjbl_evgh gZfZ]gbq_gguf <LKI-h[jZaphf k rZ]hf kdZgbjh\Zgby 0,5 ff. >ey

gZfZ]gbqb\Zgby h[jZaph\ bkihevah\Zeb ihklhyggu_ fZ]gblu NdFeB, mklZgh\e_ggu_

iZjhc b \klj_qgufb ihexkZfb. Wdki_jbf_glZevgZy ih]j_rghklv baf_j_gby

fZ]gblgh]h ihey <LKI h[jZapZ g_ [he__ 2% hl \_ebqbgu baf_jy_fh]h ihey.

AgZq_gb_ djblbq_kdh]h lhdZ \ lhqd_ Ic(x) jZkkqblu\Zehkv ih gZbemqr_c

ZiijhdkbfZpbb wdki_jbf_glZevgh baf_j_ggh]h ijhnbey Bz(x,y) d nhjfme_:
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+?(T)
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– fZ]gblgZy ihklhyggZy; ¨=2 ff ihemrbjbgZ e_glu; h – \ukhlZ gZ^ <LKI

keh_f, gZ dhlhjhc ijh\h^blky baf_j_gb_ ijhnbey $V(T,U), y\ey_lky ih^]hghqguf

iZjZf_ljhf; +?(T) - bkdhfZy \_ebqbgZ djblbq_kdh]h lhdZ.

Baf_j_gb_ lhesbgu ihemq_gguo ie_ghd ijh\h^beb gZ kdZgbjmxs_f we_dljhggh-

bhgghf fbdjhkdhi_ (KWBF) Helios NanoLab 600i (FEI,KR:). >ey baf_j_gby lhesbg

kehz\ k ihfhsvx knhdmkbjh\Zggh]h imqdZ bhgh\ Ga+ [ueb ihemq_gu ihi_j_qgu_

k_q_gby h[jZaph\.



<HIJHKU :LHFGHC G:MDB B L?OGBDB.

K_jby: FZl_jbZeh\_^_gb_ b gh\u_ fZl_jbZeu. 2024. <uimkd 5 (126)

32

J_amevlZlu b h[km`^_gb_

Bkke_^h\Zgb_ k\hckl\ ij_dmjkhjh\ b d_jZfbq_kdbo fbr_g_c

GZ ^bnjZdlh]jZff_ fbr_gb YBa1,8Cu3O7-o + 10 fhe. % Y2O3 hlkmlkl\h\Zeb

j_ne_dku Y2O3, qlh mdZau\Z_l gZ lh, qlh kh_^bg_gb_ Y2O3 j_Z]bjm_l k YBa2Cu3O7-o

k h[jZah\Zgb_f nZau Y2BaCuO5. GZ jbkmgd_ ohjhrh \b^gu oZjZdl_jgu_ ibdb nZau

Y2BaCuO5 \ ^bZiZahg_ m]eh\ 2,=29,8°-31,7°. LZd`_ aZf_l_g g_[hevrhc j_ne_dk hdkb^Z

f_^b ijb 2,=35,5°, kh^_j`Zgb_ dhlhjhc g_ ij_\urZ_l 2 \_k. %. (jbk. 2).

Jbk. 2. >bnjZdlh]jZffZ nZah\h]h khklZ\Z d_jZfbq_kdhc fbr_gb

YBa1,8Cu3O7-o + 10 fhe. % Y2O3

NZah\uc khklZ\ fbr_gb YBa1,8Cu3O7-o + 10 fhe. % Y2BaCuO5 khklhbl ba

ke_^mxsbo nZa: YBa2Cu3O7-o, Y2BaCuO5 b g_[hevrh]h dhebq_kl\Z ijbf_kb CuO (f_g__

2 \_k. %). GZ ^bnjZdlh]jZff_ fbr_gb ohjhrh aZf_l_g ljhcghc ibd Y2BaCuO5

\ ^bZiZahg_ m]eh\ 2,=29,8°-31,7° (jbk. 3).
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Jbk. 3. >bnjZdlh]jZffZ nZah\h]h khklZ\Z d_jZfbq_kdhc fbr_gb

YBa1,8Cu3O7-o + 10 fhe. % Y2BaCuO5

GZ ^bnjZdlh]jZff_ d_jZfbq_kdhc fbr_gb YBa1,8Cu3O7-x lZd`_ \b^gu j_ne_dku

ljzo kh_^bg_gbc (jbk. 4). LZdhc nZah\uc khklZ\ ]h\hjbl h lhf, qlh g_^hklZlhd <Z

ijb\h^bl d h[jZah\Zgbx g_k\_joijh\h^ys_c nZau Y2BaCuO5, dhlhjZy fh`_l y\eylvky

^hihegbl_evgufb p_gljZfb ibggbg]Z.

Jbk.4. >bnjZdlh]jZffZ nZah\h]h khklZ\Z d_jZfbq_kdhc fbr_gb YBa1,8Cu3O7-o
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GZ \k_o lj_o ^bnjZdlh]jZffZo ijbkmlkl\mxl j_ne_dku g_[hevrh]h dhebq_kl\Z

CuO, dhlhjuc, \_jhylgh, \uiZe \ hkZ^hd \ ijhp_kk_ khhkZ`^_gby ba-aZ ba[uldZ

\ bkoh^ghf Zahlghdbkehf jZkl\hj_ f_^b. Ba[ulhd f_^b \ jZkl\hj_ g_h[oh^bf ^ey

ij_^hl\jZs_gby _z [hevrbo ihl_jv [10].

Iehlghklb ihemq_gguo fbr_g_c khklZ\beb 5,7±0,01 ]/kf3, qlh khhl\_lkl\m_l 89%

hl bo fZdkbfZevguo agZq_gbc. =jZgmehf_ljbq_kdbc ZgZeba ihdZaZe, qlh f_^bZgguc

^bZf_lj \k_o lj_o ij_dmjkhjh\ ijZdlbq_kdb h^bgZdh\ b gZoh^blky \ ^bZiZahg_

4,5-5 fdf, qlh k\b^_l_evkl\m_l h lhf, qlh bkihevam_fZy l_ogheh]by ba]hlh\e_gby

iha\hey_l \hkijhba\h^blv d_jZfbq_kdb_ ba^_eby ^ey f_lh^Z PLD.

Bkke_^h\Zgb_ h[jZaph\ <LKI-2 e_gl, ihemq_gguo ba fbr_g_c jZagh]h khklZ\Z

GZ jbk. 5 ij_^klZ\e_gu jZkij_^_e_gby \_ebqbgu djblbq_kdh]h lhdZ ih ^ebg_

h[jZaph\ <LKI-2 e_gl, ba]hlh\e_gguo ba fbr_g_c YBa1,8Cu3O7-x,

YBa1,8Cu3O7-o + 10 fhe. % Y2O3, YBa1,8Cu3O7-o + 10 fhe. % Y2BaCuO5. >ey m^h[kl\Z

kjZ\g_gby \u[jZgu ij_^klZ\bl_evgu_ mqZkldb ^ebghc 130 ff. Hldjulu_ kbf\heu

khhl\_lkl\mxl lhesbg_ <LKI kehy 1,2 fdf, aZdjulu_ kbf\heu lhesbg_ 2,4 fdf.

Jbk. 5. JZkij_^_e_gb_ djblbq_kdh]h lhdZ ih ^ebg_ mqZkldZ <LKI-2 e_glu rbjbghc 4 ff

ijb lhesbg_ 1,2 fdf (hldjulu_ kbf\heu) b 2,4 fdf (aZdjulu_ kbf\heu)

>ey h[jZaph\, ihemq_gguo ba fbr_gb YBa1,8Cu3O7-x ,g_ ijhbkoh^bl agZqbl_evgh]h

m\_ebq_gby lhdZ ijb ^\mdjZlghf m\_ebq_gbb lhesbgu. Wlh, ih-\b^bfhfm, ]h\hjbl h

nhjfbjh\Zgbb «Z»-hjb_glbjh\Zgguo djbklZeeblh\  ijb jhkl_ <LKI ihdjulby ba wlbo

fbr_g_c (l._. hjb_glbjh\Zgguo \ iehkdhklb e_glu i_ji_g^bdmeyjgh hkb ijhdZldb).

GZijhlb\, ijb bkihevah\Zgbb fbr_g_c YBa1,8Cu3O7-o + 10 fhe. % Y2O3
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b YBa1,8Cu3O7-o + 10 fhe. %Y2BaCuO5 lZdh]h wnn_dlZ g_ ijhbkoh^bl. Ijb lhesbg_

\ 2,4 fdf gZ^_`gh ^hklb]Zxlky lhdb, ij_\urZxsb_ ihjh] \ 100 :. Kj_^gyy ih ^ebg_

\_ebqbgZ djblbq_kdh]h lhdZ bkke_^h\Zgguo h[jZaph\ ijb\_^_gZ \ lZ[e. 1.

LZ[ebpZ 1
LhesbgZ <LKI kehy b kj_^g__ agZq_gb_ djblbq_kdh]h lhdZ <LKI e_gl, ba]hlh\e_gguo

ba fbr_g_c jZagh]h obfbq_kdh]h khklZ\Z

Fbr_gv LhesbgZ, fdf
Kj_^g__

agZq_gb_ Ic, :
KlZg^Zjlgh_

hldehg_gb_, :

YBa1,8Cu3O7-x
1,2 66 4
2,4 74 5

YBa1,8Cu3O7-o + 10 fhe. %
Y2O3

1,2 92 3

2,4 133 4

YBa1,8Cu3O7-o + 10 fhe.
%Y2BaCuO5

1,2 80 3
2,4 121 5

Ba ijh\_^_gguo bkke_^h\Zgbc \b^gh, qlh <LKI-2 e_glu k lhesbghc

k\_joijh\h^ys_]h kehy 2,4 fdf b rbjbghc 4 ff, ihemq_ggu_ ba fbr_gb k khklZ\hf

YBa1,8Cu3O7-o + 10 fhe. % Y2O3, iha\heyxl ^hklb]Zlv klZ[bevgh]h agZq_gby

djblbq_kdh]h lhdZ gZ mjh\g_ 133 :. WlZ \_ebqbgZ ohjhrh dhjj_ebjm_l k mjh\g_f

djblbq_kdh]h lhdZ, ihemq_ggh]h gZ <LKI-2 e_glZo rbjbghc 12 ff ZgZeh]bqgh]h

khklZ\Z nbjfhc SuperOx [11], baf_j_ggh]h ih ZgZeh]bqghc f_lh^bd_ \ _\jhi_ckdbo

eZ[hjZlhjbyo gZ ^ebgghf_jguo e_glZo (^h 500 f). >Zevg_cr__ ih\ur_gb_ lhdh\uo

oZjZdl_jbklbd e_glu lj_[m_l ijh^he`_gby hilbfbaZpbb nZah\h]h khklZ\Z fbr_g_c.

<u\h^u

< jZ[hl_ hibkZgZ l_ogheh]by ba]hlh\e_gby d_jZfbq_kdbo fbr_g_c b ijb\_^_gu

ijhf_`mlhqgu_ j_amevlZlu ihbkdZ hilbfZevgh]h khklZ\Z ^ey ba]hlh\e_gby <LKI-2

e_gl. IhdZaZgh, qlh \ hibkZgghc l_ogheh]bb kj_^gbc jZaf_j qZklbp ij_dmjkhjh\

\hkijhba\h^blky ^ey \k_o ihjhrdh\ b gZoh^blky \ ^bZiZahg_ 4,5-5 fdf. Ijh\_^_gZ

Zijh[Zpby lj_o ghfbgZevguo obfbq_kdbo khklZ\h\ fbr_g_c: YBa1,8Cu3O7-x,

YBa1,8Cu3O7-o + 10 fhe. % Y2O3 b YBa1,8Cu3O7-o+ 10 fhe. % Y2BaCuO5. Ihemq_ggu_

fbr_gb bf_eb ^hklZlhqgh \ukhdmx iehlghklv 5,7 ]/kf3, qlh ij_^ihqlbl_evgh ijb

bkihevah\Zgbb f_lh^h\ nbabq_kdh]h jZkiue_gby, lZdh]h dZd bfimevkgh_ eZa_jgh_

hkZ`^_gb_. G_kfhljy gZ jZaebqguc ghfbgZevguc khklZ\, fbr_gb bf_eb ZgZeh]bqguc

nZah\uc khklZ\ k gZb[he__ bgl_gkb\gufb ibdZfb hl YBa2Cu3O7-o b Y2BaCuO5 b

ke_^Zfb CuO.

Ih ^bnjZdlh]jZffZf d_jZfbq_kdbo fbr_g_c \b^gh, qlh g_^hklZlhd ih [Zjbx

ijb\h^bl d h[jZah\Zgbx g_k\_joijh\h^ys_]h kh_^bg_gby Y2BaCuO5, dhlhjh_ kem`bl

^hihegbl_evgufb p_gljZfb ibggbg]Z. IhdZaZgh, qlh \\_^_gb_ ^h[Z\hd \eby_l gZ

kh^_j`Zgb_ Y2BaCuO5, ijb wlhf bgl_gkb\ghklv ibdh\ mf_gvrZ_lky hl khklZ\Z

k ^h[Z\dhc 10 fhe.%Y2O3 d khklZ\m, \ dhlhjuc _z g_ \\h^beb.
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IhdZaZgh, qlh ^hklb]gmluc mjh\_gv djblbq_kdh]h lhdZ khhl\_lkl\m_l fbjh\uf

ZgZeh]Zf gZ dhff_jq_kdbo ^ebgghf_jguo <LKI-2 e_glZo. GZbemqrbfb

oZjZdl_jbklbdZfb ijb 77 D \ kh[kl\_gghf fZ]gblghf ihe_ h[eZ^Zxl e_glu kh

k\_joijh\h^ysbf keh_f gZ hkgh\_ fbr_gb YBa1,8Cu3O7-o + 10 fhe. % Y2O3.

JZ[hlZ ijh\_^_gZ \ jZfdZo ]hkm^Zjkl\_ggh]h dhgljZdlZ �G. 4d.241.09.23.1069 hl

26.04.2023 b \uiheg_gby ]hkm^Zjkl\_ggh]h aZ^Zgby GBP «DmjqZlh\kdbc bgklblml»
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