Orz whpshudwxuh khdw fdsdflw] ri Qgy Fd y PR

dag +Qgrp \s: .2 Fd g PR pdajdqlwhv-
wudqvirupdwlrg ri wkh Vfkrwwn |Oolnh dgrpdo}

xfwrq
Qg Fd PgR +QFPR, Ivrghri vkh frawdo p dj ghwumMwegfh shurywivih p dgj dglviv
PgR +zkhuh dqg duh wiyddgw wduh hdwk dgg glyddgw dandd hduwk p hvdd
unvshfwyhg , srwhwigj dgrp do xv surshuhy dwaz vip shudwuhv gxh w vkh suvhgfhri ver
gl huhgwwslig vy wip v vkh Qg dgg P q rghv Iq vkhp 1 Dq Igvhwdfwr g ehve hhg gl huhgwslqg
viwhp v Ig wfk frpsrxqgv Iv lgwuwig) dgg grwt xivia fddu t xhwirg wao grz 1 Hdwdhu €|
az wp shudwih vshfl f khdwwxg| Ilwzdv vkrz q vkdw suhylrxvg xquifrjglihg lgwudfwr g
ehve hhg vikh Qg dgg Pq wsig viwhpvig Qg Fd PgR grhv hflwld Wkh Qg vslqgv r ughuhg
dwdg xgxvxda) klj k vip shudwih iru Qg0Qg h{fkdgj h Igvhudfwirqv/ surgxflgj d Vikrww| O
dnh dgrp dq/ zklfk zdv vxjjhwiyh ri dg h hfwyh p rdifxaw hag p hfkdglvyp 41 D Mp lau
Vikrwwn| @nhdgrp dq zdvirxqg lg QgP gR shuywnlvwh dgg Igwiusuwing Ig vhup vri vkh p rgho
ri xgfkdgj hg h hiwyh p rdfxau hag dwQg Mvh fdxvhg e| vkh ihurp dj ghwif frp srghqwri
P g wlqv /5’1 Lg vkh suwvhgwwxg| w Ighgwi| vkh gdwuh ri vikh Vikrww| Gdnh dgrp dg z h kdyh
wxglhg sduhgwQg Fd PgR dggorshg+Qg \ , Fd PgR +Q\ FPR, frpsrxggv
Ig zklfk p dj gnhvif Qg Irqvduh glxving e| grq p dj ghvf \ rghvd
Z h kdyh uhyhddg vkh Vikrww| @nh dgrpdq dwaz wp shuwdwuwv g vikh ervk wxglhg
frp srxgqgvl Wkh dp sdwxgh ri vikh dgrp dd ghfuhdvhv z Ivk grsiqgj / dwvkh vdp h vip h d vsdwlg)
ri vikh j urxqg wevih fy wd® hg grxedwlgfudvivl Ehoz N vkh h{ shup hqudogadvd iru hdfk
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wxglhg frpsrxqg z hth wxffhwixay wig el d viwri vkuhh ve r Gyho Vikrww| frgwlexwvr gv/
Ip sdlgj deudghglgj ri vkhh{lvig diyholg vikh v wip z Ivk wggrp 4 glwudexvg \ Irgvl

51 H{ shulp hgw
Fhup If WipsdvQg Fd PgR dgg+Qg \ , Fd PgR zhhsuihsduihg e| dwidggduy
wdg wavwh uhdf vr g wifkglt xh ivrp wvlfklrp hwdf dp rxgw ri sushusrzghwl [ Qo fu wd®d
wuxfwxuh dgdd Vv Igglfdving d vigj diGskadvh p dvinddd

Khdwfdsdf iy C T p hdwxuhp hgw z huh p dgh xvigj Txdgwp Ghvj g Sk| vfdo Sur shudhv
P hdwxuhp hgwV] whp +SSPV, Ig vkh  — N vhp shudwuh udgj hl

Qhxvur q@l wifwir g h{ shup hgwz huh fdudhg rxwrg vikh srz ghugl wifwp hvu GP F/ o f dving
dwvk h vsdamvir g ghxwr g w xuf hMLQT +SVLY ladj hg/ Vz Ivwhuadgg,/ xvqj vkh z dyhdgj vk
Edwv - N +ghvdlor duh ghvfdehg Iq /67,1 Wkh Ulhwhay th ghp hqw ri vkh fy wdo dgg
p dj ghvif wuxfwuhv z huh grgh g d vMgj dGskavh dssur{Ip dwrq z Ivk vikh | xasuw i wive duh 7°1

61 Uhvxow dqg glvfxwir g
Dffruglgy w vkh ghxwrg gl udfwrg wxg| fuwdo wexfwuh ri Qg \ , Fd PgR
fruhvsrqgvw vkhwaggdug rukr kr p elf Sqp dvsdfhy p p hw 1 Wkhfrp srxqg Ivdq lgvxaiw u
dwao z vip shudwuhvl Lwxgghy rhvd vit xhgfhri vz r dgwi hur p dj ghwf vadgvir yo dvr gqv dwder xw
N dqg N dqgg d ihwrp dj ghif rgh dwderxw N/ ddglgj w d frh{Iwhqgfh ri dwddwy

vkuhh gl huhgwao gj udgj h p dj ghvif rughdgj vdwa z vip shudvuv=vikh dgwibur p dj ghif ri GH
dgg svixgrFH wWsh rghv/ dqg vkh ihur p dj gnf ri EOfyshrgh Hfawl fawrq Iv g dffrugdgfh
z vk 78°, 1 lwlv frguwingwz Ivk d skdvh vhsdudwir g v hgdur/ vip laduw vikh hdudhu wxglhg sduhgw
Qg Fd PgR frpsrxqg 61

Wkhervk wxglhg frp srxqgvkdyhehhg unyhddg w vkrz dwj gl fdgwwkr xahuri wip shudwuh
ghshgghgwkhdwf dsdf W dwderxw N H |j xth 4,1

w
o
o
.

< 00 o8
o © o®
§ .Q.%.gout"..
S 2
o R
[e]
1t g
® © (Nd0.9Y0.1)2/3ca1/3Mn03
® ¢ Nd2/3ca1/3Mn03
0p 5 16 iE 55 [ 1j xun 41 Whp shudvxith ghshqghgw khdw

T (K) fdsdfly iru sduqgw QFPR dgg grshg
Qg\ FP R frp srxqggvli

Wkh dgrp dahv irxqg kdyh ehhg Iguusuwing dv d Vikrww| Gnh rgh gxh w vkh wdgwvp Iwig;j
ri hdfwrqv Ig vikh vsdwlgj hghuy | dyhosri Qg Irg 57 41 Wkh Vikrww| Gdnh dgr p ddhv Ig
vkh suwvhgwwxg| duh dweexving w vikh vsdwligj ri vkhj urxqg wevh gr xedw+ VG, rqd/ dv vkh
frqudexvrqg ri vikhvsdwlgj ri grxedw deryh J VG lv ghj dj ledh eha z N/ Mqf h h{ flvevir g w
vkh wwgr xedwr ffxw deryh N 791

lwiv ghhg w vdnh lqw df frxgwvkdwvkh k| shu gh frquiexvrqg w vkh vshfl f khdwfdxvhg
e| vkh afdop djgmif hag dwvkh P q dqg Qg gxfdxv Iv gh dj ledh dwwip shudwunv deryh N
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AAWKkh frqudexvrg irp vkh fu wdd hay vsdwlgj ri Qg Irqg Iv ghj dj led dwwp shudvxuhv
wxglhg dv z ha /91 Wkh dghdu frquwiexwvr g ri vkh ithh hdfwrqv Iv grwsuwhgwlg vkh wxglhg
p dj gmvif Iquxaiw w 781 Wkhuhir/ vkh vshfl f khdwri vikh wxglhg frp srxqgv zdv wig dv
irezv= / z khuh vkh /jlyhg e| d Ghe| hixgfwrg/ Ivvkh skrqrq
frgwiexvr g> Ivvkh frgwiexvrq iup vkh DI vslqQ dyh K{ fIvavir gv/ vkh uhs uvihgw
d vz r GhyhoVikrww| frgwdexwr g/

- -y BB ,
[ (—=)]
zkhih  Ivvkhvsdwlqj ri JVGriQg Irg/ Iv\ frogvigw M2p rdxN lvvikh xglyhuwdo

javfrgwdgwl Z h kdyh irxgg vkdwvikh Vikrww| Gdnh dgr p ddhv Iq vikh wxglhg frp srxqgv kdyh
w eh wing e| dwvxp ri vkuhh ghdu®| Vfkrww| dgrp ddhv udvkhuvkhg e| d vgj dhrgh H |j xuh
51 Wkhg d wxp ri vkh a@wifh dgg p dj ghvif frgwiexvrqv hwip awg dv d gl huhgfh ehve hhg

Nd,.Ca, MnO, (Nd, .Y, ,),,Ca, ,MnO,
0.3 - -exper L e reXper.
< ; [ — Sch. ] B Np— Sch.
© %, -----mag.+lat. 4 ;R ——-magtlat. o
g / . 2 ? QQ cr“(dg/ ’
S 0.2 d » . ,,,f/'/ g 0.2 !l a R B T '/,
5] /_/ = L
e (@) yal
0.1 s 0.1 Y
0.0y 10 20 0.05" 10 20
T (K) T(K)
[ 1j xunh 51 Wkh hgwrs| ghdydwyh iru vkh Qg Fd PgR +diw dqgg
Qg \ , Fd PgR +djkwl Huru edw duh dw vkdg vkh h{shup hgvdo srigwl Vkruwd
gdvk dghlvdjxlghiruh v grwig dgh wedqgviru / dgg vkh gdvkGgr wdgh welqgv ir udg

hydocavir g ri vikh vxp ri vikh p dj ghwf dgg awif h fr quadexvir gvl

vkh h{ shup hqwdogadvd dgg vkh fdd xavihg Vikrww| frgwiexvir g/ ghdud dghdu j urz vkv z Ivk W
4 1j xuh 5,1 Wkh a@wvlv Ig d jrrg dj uhhp hgwz vk % 7/ z khuh o 1 WKh uhwxaw ri rxu
dssu{Ip dvrqv duh vxp p du}hg Ig Wiled 41

Wble 1. Calculated parameters for the Schottky anomaly approximated by a sum of three
items. The parameters A; (i = 1..3) and Thax are given in Kelvin.
ap as az Y an A1 Ay Az Thax Az =174
NCMO 0.248 0.231 0.561 1.04 8 162 25 5 17
NYCMO 0.24 0.347 0555 1.142 89 176 275 5.5 18.6

The Schottky entropy for the approximated experimental data Cg.p, /T is as follows:

o0
CS ch

3
S’Sch(oo):/#de%an(l—y)RZan (2)
'0 n=1
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3
The sum of the coefficients a, has to satisfy the condition >  a, = 1. It is seen from Table

1 that the condition is practically fulfilled, which provides tlﬁa ;eliabﬂity of the approximation.
Wide Shottky anomalies in the compounds studied well approximated by a sum of three items,
point to the non-equal sites of Nd3T ions. The last may be caused by the phase-segregated state
of the compounds studied.

Temperatures of the maxima of C'(T)/T curves associated with Cg., have been found as 5.0
and 5.5 K for parent and Y-doped compounds, respectively (Table 1), indicating the increase
of the splitting of the GSD of Nd3t in the doped compound. This may be caused by the
structural reasons, leading to the difference of the Lander factor of Nd3t ion in the parent
and doped compounds. So, we have found that lattice-parameter ratio b/ <\/§c), characterizing
anisotropy of the orthorhombic crystal lattice, is distinctly higher for the undoped compound at
low temperature; lattice volume, out of plane bond lengths Mn-O and bond angles Mn-O-Mn
are strongly different for NCMO and NYCMO in the studied temperature range as well.

The splitting values Az — A1 have been found as 17 and 18.6 K, for parent and Y-doped
compounds, respectively (Table 1), pointing to the broadening of the exited level by doping.
The difference is probably connected with an increase of the R-site disorder in the system with
doping.

4. Conclusion

Broad Schottky-like anomaly was found in Nd Ca MnO and (Nd Y ) Ca MnO
compounds. Below 8 K the experimental data were successfully fitted by a set of the three two-
level Schottky contributions, pointing to the non-equal sites of Nd?* ions, which is probably
connected with a phase segregated state of the both compounds studied. Broadening of
the exited level in the doped compound is attributed to the randomly distributed Y ions.
Replacement of 10 % Nd ions by nonmagnetic Y ions leads to the about 10 % enlargement
of splitting of the ground state doublet of Nd3T ion, which is connected with a change of
interactions of the Nd and Mn subsystems, probably caused by the structural reasons.
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