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MOI LIEN HE GITA SO MAT CuO, VA NHIET DO
CHUYEN PHA Tc TRONG SIEU DAN NHIET DO CAO
CHUA OXIT - DONG
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Trung tim Quéc t§ ddo tao vé khos hoc vat liu (ITIMS)

Cho dén nay rit nhigu loai siéu din nhigt dj cao (SDNDC) da dwgc phét hién: SD chira oxit
- ddng, SD khéng chira dong (Cu), SD hiru co (KxCo), SD hop kim khéng chira cd Cu va oxy
[(Y)RE-Ni-B-C]. Bai bio niy trinh bay két qud tinh toin dwa trén cdng thirc J. Labbé va J. Bok
(1) cho bigt mi lién hé giira 88 mit CuO;, va nhiét 43 chuyén pha Tc trong chc SD chita oxit -
dong. Céc gid tri Tc = 40K, 80K, 120K, 160K, 180K, 200K, 250K v 280K ldy tir céc tai lidu da
dwoc cdng b,

Da 83 céc két quid nghién ciru v& cic hop chit SDNDC chira oxit - dong déu cho thiy cic
vét ligu ndy cé cfu tric 16p va chira cdc mit CuO, trong 8 mang. Trong nhimg nghién céu vE
co ché SDNDC chia oxit - d8ng, mdt gid dinh dwoc nhidu téc gid chdp nhén cho ngudn gdc hinh
thanh SD d6 13 do c6 sy truy®n dién tich (Charge Transfer) trong cic mjt CuOj. Céc chudi Cu-O
trong SD (123), (214), c4c lé6p Bi-O, T1-O, Hg-O trong SD Bi va T1 (2212), (2223), Hg(1223),
v.v... déng vai trd nhw c4c bé chira dign tich truyn tir c&c m¥t CuO, d€ tao thanh 15 tréng. Diy
13 mét gid dinh quan trong v& co ché SDNDC dwoc nhém téc gid J. M. Triscone (2] dwa ra n¥m
1990. Trén co s& ndy nhitu t4c gid 43 thira nhin ring nhigt dd chuyén pha SD Tc cda cdc hop
chit SD chéa oxit-déng cé thé ting theo s§ mit CuO; cé trong tirng 6 mang J. labbé va J. Bok
(L.B) ciing dwa ra m3 hinh 2 chigu (Two-dimensional) cho c&u tric dién ti cda cic m3t CuO, [3].
Céc téc gis ndy di st dung Iy thuyét BCS trong giéi han lién két yéu (Weak Coupling) dé tinh
toén vA di nhén dwge céng thirc bidu difn cho nhigt 4§ chuyén pha SD Tc:

Te=Toexp (‘T;u) (1)

véi To 13 nhigt 45 Debye dic trung cho twong téc phondn - electron. ) 13 tham s3 phy thudc
m3t 4§ trang théi & méc Fermi va s8 6 mang trén mét dom vi dién tich trong mit CuO; vin 13
88 m¥t CuO, c6 trong 6 mang.

Theo tai ligu (8] két qua tinh todn nhiét d Debye Ty cho mét s3 hop chit SDNDC Ty » 600K,
vA dwgc lam khép véi thue nghigm theo gid tri 0,14. Véi cic thong s3 trén day, cong thire (1) c6
thé bidu didn méi quan hé giira 8§ m§t CuO; vi nhiét 46 chuyén pha Tc trong c&c hop chit SD
oxit - d5ng. St dyng cdng thirc (1) ching ti tinh dwgc 8§ m3t CuO, trong c4c SDNDC tir gid
tri Te.
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Tc(K) Hop chit SONDC Tailiéu S8 mit CuO,

30-40 La(214) 4] 1
80-90 Bi(2212) 5] 2
110-120 Bi(2223) 1G] 3
150-160 Hg(1223) [7) 4
180 8] 5
200 18) 6
240-250  Y(123), SD-Bi [8,9] 9
270-280  SD-Bj, SD-Hg [10) 12

Hinh 1 biéu difn sy phu thugc cha Tc vio s m§t CuO; (n). Nhan thiy, dwdmg Iy thuydt
(dwdng lién) va chc diém thye nghiém (o) c6 gid tri tring khép nhau cho dén n < 4. Ngodi gid
tri ndy dwdmg Iy thuy&t vi két qua thwe nghiém sai 13ch nhau mét cich d4ng ké.
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Hinh 1. M6i lién hé giira nhigt 48 chuyén pha Tc vi 8§ m§t CuO;
trong cfu trdc tinh thé cda SDNDC chira oxit ddng

Hinh 2 minh hoa ciu trdc 1y twéng tinh thé cda cdc hop chdt SDNDC Laj_,Sr,CuO4
(214), BiaSrsCu0g (2201), véi n = 1, YBa;Cu307 (128), BigSraCaCuy0s (2212), véin = 2,
va Bi;Sr3Ca;Cug0i0 (2223) véi n = 3. Xét vE mit cfu tric, hing 88 mang cda céc tinh thé ciing

°
thay d8i do 88 m¥t CuO, ting lén. C4c tdi litu din chimg irén diy cho thiy n = 1, ¢ = 12— 144,
o B P

n=2¢=30-314,n=3,c=36-374, n =4, c = 86,4A4. K& qud ndy cho thdy c4c SDNDC
c6 n > 4 thay d8 manh mé v& hing s8 mang. C6 thé c4c thay ddi ndy ciing gép phin lam dnh
hwémng dén sy thay ddi nhigt 43 Tc nhw bidu dién trong hinh 1. D? gidi thich nhirng thay d&
v& céc hing 3 mang nhém téc gid J. M. Triscone (2] di dwa ra khéi niém v& céc siéu mang SD
(Superconducting Superlattices).

Két luan: Céng thirc J. Labbé va J. Bok [1] hodn todn ding véi gid dinh cho c4c SDNDC
oxit - dong chira c4c m&t CuO, véin > 4. Trong truwdng hop n > 4 méi lién hé gifra Tc va 8 mit
CuO, trong SDNDC khdng tuin theo mé hinh 2 chigu dwogc gid dinh trong céng thic trén diy.
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Hinh 2. M5 hinh cfu tric tinh thé Iy twémg cda m§t 8§ loai SONDC
chira oxit ddng véi cdc 16p CuO,

Céng trinh dwgc hoin thinh dwéi sy blo tro cda d& tii cip nha nwéc KC-05 thuge chwong

trinh vt lidu méi.
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RELATION BETWEEN THE NUMBER OF CuO; PLANES (n) AND THE
SUPERCONDUCTING TRANSITION TEMPERATURE Tc

Nguyen Huy Sinh
Faculty of Physics, Hanoi University

Than Duc Hien
International Trasning Institute for Material Science (ITIMS)

On the basis of J. Labbé and J. Bok formula [1] and the reported experimental values of Tc =
40K, 80K, 120K, 160K, 180K, 200K, 250K and 280K (4, 5, 6, 7, 8, 9, 10], the number of adjacent
CuOj; - planes (n) in the various high temperature superconducting copper - oxide compounds have
been calculated. It explained the relation between Tc and n. This relation has been presented by
the graph of Tc versus n. Our results showed that the recommended formula is good agreement
with the experimental values of Tc in case of n < 4. In the case of n > 4, the (1] formula is not
belong to the two - dimensional model.
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