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NGHIEN CUU SIEU DAN NHIET BQ CAO

Bi —8r—Ca—~Cu—0

NGUYEN HUY SINH, THAN DUC HIEN, THAN HOAI ANH

1, MO BAU )

Nim 1986, Bednorz va Muller [1] lin diiu tién tim ra hgp chit siéu din loai
LaBaCn0 v6i T, ~ 30 — 10K, 2 g

BAn n&m 1977, Chu vA d¥ng nghiép [2] dd phat hign ra chit siéu din
YBa,Cuy0, (123) voi T, > 80K. Nhirog phat hién moéi nay dd md ra mot ky
nguyén méi trong linh vire nghién ctru va frng dung vit liéu siéu din nhiét a4
ca0. Ciing theo trdo luru dé, nam 1988 bang trim cong trinh da dwoc eong b8
trin thé gioi v8 vit li¢u situ din loai khie chira Bi, khong ehita chc nguyén t6
At higm, voi hep thiae BiCaSrCu,0, ¢6 nhidt.d chuyén pha T, ~ 110K [1+-10].
Theo eac tai lidu, diy la loai hop chit da pha. Cdu triic pba chinh 12 tir gige véi
céc hiing s6 manglda = 3,8 ! 54 A vheo=30—43 i tay thudc thanh phin
ehc pha trong hop chit. Ciing c6 tai lidu cho réng cdu tric pha sidu din & hop
chit niy thude loai bién dang xodn truc thoi rdt nkd [4]. Hop chit si¢u din
BiSrCaCu,0; ¢é nhiét do chuyén pha khéc mhau. Trong tai liéu [8], hop chét
CaBrBiCu,0x chira cic pha: (1112) v6i T, = 105K, (2334) voi T, ~73 K va
(3344) voi T, ~ 35K. Tallon va ddng nghi¢p cho bift [9] trong BiCaSrCuy0, c6

" cdc pha (2111) voi T, =~ 80 K: (2122) voi T, ~ 91 Kj; v (2223) voi T, » 105 K.
& (6] Huang va dong nghiép Ua kbiio sat v& sy lao thanh cdc pha (1112) voi T,
c6 hai buée 13 85 K va 110 K; pha (1222) ¢6 T, ~ 8 K vd pha (2223) c6
T, 75K — 80K, . '

Nhin-chung, eac taj lidn dBu thdng nhiit 12 hop chit BiSrCaCny04 ¢6 hai pha
ehinh v6i nbidt dd bit @iu chuyén pha tuong fmg trong ving 100 K — 120 K —
goi 14 pha situ din 110K va & trong ving 80K — 90 K goi la pha 82 K. Ngoai
ra, ¢on mét s6 pha phu c6 nhi¢t 46 chuyen pha c& < 50 K.

Bai bso nay cong b che kEt qua nghién ctru hop chit BiCaSrCu,0x & phong
thi nghiém-vat 17 nhi¢t d¢ thip traosg Dai hoe Téng hop Ha ndi thu duge tir
nim 1988. 4

2. THUC XGHIEM

Min BiSrCaCu,0, vi BiCa(Sr,_,BayCu,0, dwgc ché tao tir cae OxidBi05 (3N)
SrC0,(2N), CaCOs(2N), BaCOy(2N) va CuO(2N) bing phwong phép gém thoéng
thuong. PhSi liéu ban diu dwoe nghién, tron va ép thanh cac vién dang dia
¢ 8mm (day 1~ 3mm) véi 4p sudl 2 — 4 tin/cm?. Miu dwge xit 1f nhi¢t trong
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moi trudng kbong khi va éxy. Bau (itn miu duge nung & nhiét do 800 — 886°C,
trong khoéing 20 git trd 18n, :au dé che miu duge it ¢ nhiét 4§ 500 - 600°C,
trong thoi gian twong tw. Cic miu ché tao ¢6 thinh phin ban ddu giéng nhau.

Bt tao dwge hon 20 miu theo edc ché dé xir Iy nhiét nhu trén, C6 thé ehia
1am 3 phém miu sau:

Nbém A: Céc mlu nung trong kbong khi sat d6 i trong 6xy

Nhém B: Cie min nung va it trong méi truémg 6xy

Nhkom C: Cac mAn nung va & trong moéi trudng khong khi

Riéng chc miu thudché BiCa(Sr,_,Ba,)Cu,0, dwge nung va i lronk moi triréng
khoéng khi. Thoi gian nung va 1 clia eAc miu giéng nhau.

Phan tich cfu tric clia miu bing nhiduxa Ronghen duge tién banh tai vién
Bia chét khodng sin (thudc tdng cuc Pja cb4t Vit nam).

" Nhi¢t d0 chuy®n pha si¢u din dwoc xéc dinh bing phép do dién trd theo
phuong phip 4 mili do trong binh nito 16ng. BO chinb x4¢ efia phép do wdce tinh
cd5%.

" 3. KET QUA VA THAO LUAN

Bang I duwa ra cée-két qua thuc hién trén che hé hop chét sidu din Bi—Ca-
—Sr—Ba—Cu~0. :

T, 12 nhi¢t @) bit dau va T, 1a nhigt A4 k&t thic chuy@n pha. Tir bing I cho
thiy hop chit BiCaSrCu,0; (x = 4,5) dugce sit 1y uhi¢t trong cd ba nhém méiu
A, B, C dga quan skt duge chuyén pha 2 buéc trén nhiét 49 nito 16ng.

& hinh 1a, nhidt d9 chuyén pha bude 1 thuong bit diu & nhist 46 16n bon
110 K va két thic & T > 90 K. Ntu ldy diém glita dudng cong dién trd phy thude
nhiét 40 & chuydn pha buéc 1 thi nhiét d6 chuyén pha T, ~ 110 K. Bay la pha
siéu diin 110 K. Nhiét 49 chuy®n pha budc 2 thudng bt diun tir ~ 90 K v kdt
thiic & ~ 80 K. Pha nay la pha sicu din 83 K. Nhi¢t 46 chuydn pha Ty va T,
duge xéc dinh biing phwong phap ngoai suy. K&t qué cho (hiy pha si¢u din 2
85 K kha dn dinh. & pha niy dign (r& du bién mat trong ving nhiét do nho hon
80 K. Ching 10i cling quan sit duge chuy®n pha clia cic pha phy & ving nhiét
do thip hon 77K. Trong ving nhiét do cao hon: T =120 K - 300K, tiih chit
kim logi duge thd hién rd: Dién tré phu thude tuyén tinh vao nhiét d6. Tinh
chiit ndy giéng voi hop chit siéu din YBe,Cuy0;. Ty s6 dién tr& & nhidt do
phong (300 K) trén dién (rd trude khi chuyén pha (120K) ndm trong khodng
1,3-25 (bang 1).

BE nghién cﬁﬁ thém v& dac trung chuyén pha ciia hop chét siéu din chia
Bi, ching (6i thay Sr biing Ba theo hop thire BiCa'(Sr,_,Ba,)Cu,O, voix=0,1;
0,2 va 0,3. Két qué duge ghi trong bang1 va hinh 1b. O déy chiing téi théy, chuyén
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pha 2 buée vin 100 tai & mia x = 0,1, nhung 44 ddc clia chuy®n pha gidm di so
vé&i min x =0 & hinh'1a. Nhiét db chuy&n pha T,, va T, twong tng la 110K va
85K, Nhur vAy, chiing it thay ddi khi thay thé St biing Ba, Nhung & miu x =02
wi 0,3, & vang nhi¢t dd khéo sit chi quan sat thfy mot chuy®n pha bt din &
T < 95K va két thic & T < 77K. C6 1hé cho riing. khi thay Sr bing Ba v6i ham
lwong ting din dén 30% thi trang thiieo p = 0'c6 xu huong xult hién & nhiét
a5 thiip hon 77K. Tuy nhién, trén do thi dién trd phy thude nhiét d¢ (voi x=0,2
va 0,3) cho thdy chuyén pha mot bute bj nhoe di (hinh 1b).

Viéc tao pha trong hop chit BiCaSrCu,0, rit da dang. Trong qua trinh sir Iy
nhigt, hop thire danh dinh ndy ¢6 the hinh thanh nhi2u pha khéc nhau. Cho d&n
nay chia 6 fai litu nao edng b3 k&t qud t3ng hop chél siéu dn ndy & dang
don pha.

Mot s8 cong trinh nghién ctru efip tric bing kinh hitn vi dién (& vA nhiéu
xa tia x [3, 5, 6, 7) d2u cho biét: pha siéu din 85K & hop chét BiCaSrCu,0y la
pha BiyCaSr,Cu,0,8 (2122), con pha sién din 110K vin chwa xfc djnh duge
¢hinh xfc. Tuy nhién, ¢6 the cho riing edu tric cde pha tgo thanh trong qué trinh
t8ng hop chét sidu din BiCaSrCu,0, déu 6 lién quan chit chd voi ciu tric tir
gidc cha pha Bi,CaSi,Cu,0,,5(2122) vA tinh chét siéu ddn ctia hop chit phy
thudc vao cac 1&p Bi,0,. (CaSr)0 va CuO, trong d6 cic 16p CuO, doéng vai trd
quan trong nhét [10].

K&t qué kitm tra ronghen ciia Ching toi ghi trong bing I. Nhén thiy, miu
€6 cflu trilc tir gidc voi a = 3.824 A va ¢ =30797 A & ohém miu A, vi a=3831
A, ¢=30,697 A & miu thay thé Sr bung Ba, Két qui nay phit hop veéi tai liéu
[4). Mdu nhém 109 Ba ¢6 cdc hing 86 a va ¢, chi thay ddi ¢ % so véi miun
khéng chira Ba, Nuu viy, chc miu nghién ciru 6 pha chinh 13 pha Bi,CaSr,Cu,05+8
(2122),

€6 the cho ring & cic mlu chira 20% vi 30% Ba, mat do pha siéu din
(2122) gidm nhe cho nén chi quan sil thay sy ton tai cla pha siéu dén 85K.
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Hinh 1b. Bign trd phy thuge nhigt 49 cia min CaBi (Sry—xBax)Cug0y
(voi x = 0,1;0,2;0,3).

K& luin: Ch& 49 s Iy nhiét gidog nhau trong méi trudng khong khi va
#xy & cac-nhém miu A, B va C khéng giy anh hudng ding k& dén nhiét 49
chuy&n pha siéu diin trong ed hai pha 110K va 85K.

Khi thay Sr biing Ba (10%, 20%, 30%) c6 xufit hién s thay d3i nhi¢t 4
chuy®n pha & pha sidu din 110K. Cic vén d2 c6 lién quan dén vt lidu nay
dang duge ti€p tuc xem xét.

Béang 1.
Miu ToalB) | Ta(®) | ady | ey R(300)/R(120)

BiCaSrCu,0, Al 116 86 | 3.824 |30.797 25
B| 112 85 16
ci 119 81 17

BiCa(Sr;,Ba,)Cu,0, 3
x=0,1 ' 113 88 | 3.831 |30.697 13
x=0,2 90 = 1.4
x=0,3 93 % 17
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STUDY OF HIGH T, — SUPERCONDUCTIVITY
Bi — Ca — Sr — Cu — O COMPOUNDS
The nominal composition of the BiCaSrCu,O, and BiCa(Sr;—.Ba,) Cus0y,
. compounds has been studied. The superconducting transition temperatures (Tc»
heat treatments and lattice constants of these compounds were shown In
this paper.
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THE INFLUENCE OF DPEPOSITIONAL TEMPERATURE ON PROPERTIES OF
/FLASH — EVAPORATED InSb FILMS

1nSb thin films were prepared by the flash method. The temperature of
mica subsirate was changed from 140°C to 395°C. Samples were studied by the
electron diffraction and eleeirical measurement, Dependences of structure ind
Hall mobility on the depositional temperature were determined and discusied,
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