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BZEAMENL ., KRS BT, BRICHY 2 BRIHHFICE 50 D 5 e 2HE M,
%n OWEEHD, BEEEE, BEETNEE. BEEEA. K-V F., BT
b Vatk IV EFELTOIVY by ZGHEAORH, Fhke L4 TORMML
DIADEIHEINTO A1), SEARE. SERES. SEREEOBEEMHORSRL
ZOREAMCIT, BFN, BRI ISE L > T 5, BIEEIE, 19114 D0nnesic
L BHg TORRRIUK. BEERE. A80MICH. NbC[3]. NON[4]%OB1IEULEY.
V,Si[S|EDAISEULAY. V,Zi{6]5D T —NZAHLEY. PoMogSy[7]%D Y = 7 LIV
L&Y, Li,, Ti_O,8)s BaPb, BiO:[9]50OB(H. (TMTSE),PF 101 FDOHRLEY.
0 2 OWETRVEINTE, UL, BREET B LTI, 1973 0A15BUL
AYIND,GeD#I23K[11 B3R, 2O LRRR SN, & ZAH, 198640
Bednorz& Miillerts & % La-Ba-Cu-0% TOT,~30KOBEEAD R R [12]LIK, B
Pl OBRIL, B% bl & UTREMIZTDR. Wubil Lk 5Y-Ba-Cu-0%TO
T ~90KDBIEERDFE[13)I & D WHRBEREEHTIKEBA 2 BEEMHILET 5
IZE 5120 ZDH%. Maeda i & 5Bi-S1-Cu-0%[14]« Sheng 5l & 5 TI-Ba-Cu-
OF[15]« Tokura® i & ANd-Ce-Cu-O%[16]+ Mattheiss 5iC & 5 Ba-K-Bi-O[17]%
HE < ORUBEEEAREIN TS, X510, Hebard 512 & K, Co[18]5BALY
PN OEERBEBLZEER D ROICIN TN S,

ek, BI5EIE, Bardeen. Cooper. Schrieffertc & 2 BCSEM[19)ic & DERINT
X7z, BCSHHATIE, BY —HFHEMERIC L 5B (Cooperth DIEMAEIEDH
THHERW LTS, 1DDOBFIHFEMEEEALT, BTeEEt s, F20BFH
ZOBFOEEBRU T, TG UTHEDOLRNF—EBENELSTH L) RS
Yo T UT, WFERAB L TE20ETFVFEIOE T EHEMEMT 5, JOMBMEMIC
K&K —o v FEHBBANTOBEFRISSIINEHHANEL. UKD BTHO
EBAHRE 5o LT BFRICBOTHEHEIED D BEENNNET 5 2 LIZ15(20,
21]e —HRIBIEERETHIAINF —F v v T Lo THF vy TOTOBEEEF L
¥y TOLOECEBETEORTONTO S, TRVF—F vy TRREKEEEF
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b, BESEREETRIIVE Xy PHBESBEES & > TRRD L S 12715 56

T -1.14 BDexp(—Yv(—(l))-—I;) (1-1)
ZETS R F A BETH Y., BT DT 5/ VOB TRV F— SRR IE L
FEHMTH S, NOWTHEERETDT )V I TOBEFOIRIF—REBEET, h
13H 5 LRNF—EHOBIFIEORENEGEN T ENEET, VREBFET+/ v ED
MEEMICE DT LB AHEODSITH D, BCSHMTIIE TR BN VO EIC
BREODWHEHESATOENI &, B - 71/ VHEFERICL 3 BEFOBENEREOH
ROPREEZEBLTORNIE, W7 —o UHEAEREMLUTEBLTORNI &1
EDREDH B, Migdal[22)i3BAHT + / » EMEEM AT S 2 Sk » TETIREER
ENE)PEFOEREm, ZUTT 2V IHE BT - 7+ /) VHEERES DS 121

N*(Ep) =N(Ep) (1+1) (1-2)
m*=m(1+1) ‘ (1-3)

. Ve _
Vrp = 1+2) (1-4)

DEIITHBHIERRFUI[1]e H1-3)s A-HRBEFBT + /) v EOMEMERICLDES
BHILBLUT 2 ) IHENEL B EEENREZNTNE LTS, BERPOBET
T4/ veBIlEE ST LD, BIHOMEER G 7 1 ) v OXKEH - BETREOM
HAER & UTERTBLEND B, 9 LIADEIEA %R U TEliashberg[23] i1 1ZE 0
Fvy THEAEZEE ChIBEEOER R E UTREBINTH S]],
BCSOH(1-1)RTAHEEREOWEOEHTH 30, N0). VIn o EIENI3HRE
TEHIEERLTVS, UL LVIZOWTIRERIITRSD 3 HHIE52 ST,
FIBCSOR(I-1)IZBF & T 4 /  OEEADHBIITHEONE) V<<l E DI A D &
IIRERTEBDTALBNRE BT - 74/ VHEFEAMIKEOE ZIIEZ 0,
BEOWHIZIZPL, Nb/L EBREADRBHKD IO bORE AL, TDEXIT
HEARNARE SN BT D B, TABESREONEEEN &Fd B Hikizou T,
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McMillan[24](3Eliashberg D7 BIZEDF v v T HHHE S LICLT T 2F A%
TS, McMillanD3id

0
T, = —2- expl- 1.040+3) (1-5)
1.45 A-pt(1+0.621)

EEXNB[1]e 0,T M EE, ZUINEWRTNTNRRCROET « 74/ VRid
B JCHHEFR I -0 RENTHY,

el F@) ,  w NENL) .
e (-9

pr=——F
1+pIn(E,[ho,)

(1-7)

EEHD, I TSBEFOEMIMEIREERT VY v VORBERTES - T+ /
ATHIERIOARTY, MBETOER. <> RO BFTFY, pidE1/H7s —
B YRFEN. 0, 3T REETH D MIBTFOFSTH40TET 1/ v DFET 5S4
B TER S, £LT, MIEF - 74/ AAEERADO 0 (w)&E T 4+ / » OREHE
EF)IZ& > THETIENTE,. Aw)F)SET » 71/ VAR MBI,
FURIVBRDEBRNSRDSE ZENTE, TROBAD b Y RIVBHDEBRN SKDH S
NBI LIS, MIBEENICATBCSERMIZE T ANO)VICHIGL TS,
McMillanDH(1-5)id A W EFFORE, 71/ v ORBY, BF LT 4/ L OHE
THEFE ONBFFOLMICLAMEDOZRNF—DFAL, T2V ITRIVF—, T 7
) v OIRBEE L ED OEERINIC, FBHERMITKD 50N TE LW WEEL & X3
B, BBRIEMT A LIk - Ty TESZAFEEREL TS, McMillan®H
(3. BCSHERICHATL Y IEHHOWE IS U THEMTESL L IICHRBR LI LD TH O
<1.5PFHT L FIHEN S, Fi. LDEEEDOHAEA<<MNICLEHTEZSLHKTD
FEPREUR LD E L TAllen-Dynes[25]DRMH 5, TIREZETRILSDED
9 Z EIZD0 T, McMillan[24]id 2(1-5). (1-6)?1;70*‘90&<w2>&%%}1@1c::§o:
W LT B & M ST IR 5 EE AT [1], PAE<ol>DIET LI BAIRT,
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EEAT B50<0>0MET U &5 LI TFARERDNE CHEBEZ 206 L BWHE &

LTOFENE LS BB, Il AZhdiRI 57 THH(1-5D80, b<w>hhE {15
B LILEYINEL BB, T I ABEU I RS, F il <o>DHKIC
Lo TTH L LT H AR <o’> DAL L BT,OMETF iE 2 B0 SRFT I IZBRFA
HBIELILIED, —F Allen& Dynes[25)I3T I3 FRESUC & - THIRI N B = Lidis
s K- TONEBY<P>EV I BT T AESEERRTFTH B E Li[1]o <o®>D
ETICEBTORMERS | THHAGRHAUNEE L EbICEAT 5, L LiEER
EUDMIEDTELLBIET 4 ) L OMAITEL KA DB FORESE IR LEE
HER->TUED, PROTIIRADGECSE EEZZDTH B, WTFHRUILAI I

el ENSEF L FOMAIEME b EIC UBIEE TR, B S BRSO
LI, Tcli30~40KJ21_tl:lifi LIRWIEA I EBEZLNTVI[1]e T BILYE
MR LB IZEM RO HBUL, T, ORFEPBCSHERDBMDME &4 - 1 RIS B

T HEEEZTHT, BILEMEOWRPEFICKESA Ny MEBZ B LT 51,

1-2 BEEHROBK ERRLDOT R
RERREOBRIYBEEROBINA L ITKEIA V37 FRER fo s E LTI,
TAORNEND 2 LD, ZDFOTEFHOLOHBIMH SR Eh, LvbEh
SOYPULRERDERE BN EDEIBBEEL TS, DT EILbH B, K
By 29 Ui 2R A T BRISIRBEEAROIBUC & > TEEBIREE WS Bk
B BHRNBGIRED SEZB SN L) ELTOS, LW IR 5 H5(26),
BIREMROSIIIR O TR FEBIRICE O T2 OREHEE . T5lisst &
Do le L DB HDPMDTEETH B([1], £OENTH. MY, F—EHIYL S L
U?Mﬁﬁ%ﬁﬁﬁ%ﬁbf“%oﬁﬁéﬁﬂ@wﬁﬂﬁbfﬁ\mxﬂﬁsMwNMI
ORI L BT, OBM &V > 7o & 5 BB L TR, T L1e b D% bR
ity BARICHI T B Z &S H T B, HIEERBICEY 271 BE, 72V IHET
OEFIREEE, BTRPREMER. BFR7 —o VHEERT E85h. T3 o &
KL KOBOT ER > IR RET B L0 2 EEZ Oh B, LI ULEDSS,
HIREIRBICH T B WBME, € LTZOWMAEE b &1 LB 8Os, il
FEAICHLINIChII TR, X512, BATSRBEEMEOBE[12,13]13 2 50 -
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Pl TR TR AEOEEICEFNCEONT X5 Z LOBEIIRLTLSH LD
ZBo I 9o PRI BN TP DTS ES, FEHERE LT, BBRAEHLL URA
TBIEGBIONATBETH B[] FBRANII & AT OHERIVEEIHEL SN THIEY
EXTHMEOMMEE S I, FUTESIER UL LIEH S, FBEBHHORR,
DEEIZBT b Z OWRIIWAIFTIROBDE L, BARNER, T UTRRNC
HoNIRHE OB I EPBE Lo e K BllERH S L BEETEROTHA
5o X SICRBRANC MO bREUNERDZ EbH D, MIAITBIEEIIET
| FIRLIAIRIZBE S B FE[27,28]0° BHEBOEEN ¥R HEE UTHRNBIICRE
ffsh R UteZ L AONTO A, FEBRIIE U TidMatthias/V—1[29,30] b & <
RSN TH B, Chid. BeBBSREELUEhES AbAS. (LAMICELT, T.&
—ET-dHlc ) OMBETHe/all TR RS D e/ah4.7L6.TDEHETTAMALL D L
W HDTH B, iy FERICE - T T 2V I E CORBHEENE) DL LG
LThY. AW EREAMEICART AdBFORBERICBRLILLOTHS L
5 BIRED S DFROTLEINTIVB([1]o Matthias[31)iEHIC S BOT 2RO HDIE—
BICB T E M T-OMELERNESWEE LUTRARER D THA LV IBZI NG, Hil
FRAREREWHE, HE UL OHEEEET S EILEDRBOT. 2R -1 bOENS
Db LI EEZ, BELADROTRICL DAY EERT A LA RETHIEEL
T3, ZOEE. SR UOIEFELENE OIS UTERS 200 EE LG5, fib
IZ bAISEMLAWIC 1) 5 Dew-Hughes © OREBAI[32,33]. BIREB RS LE¥BI 5
WETHEE LT OMBBRENH D, JhOoBRAIE 2 UTHEREED S bALSEULE
& L TDND,SiH B IEND,COBK. BIEULAY & L TMoNDE RIS ENBVT % H7
Ok E UTIREIN TV A1) © U TRUBEEMENCEO T ORESIEE, otk
DA A RICHE B UWE SRS PRBRYEFT O L [36] & » 1 AhE &
hTH3,

BRERRIII B O S REEPAARIC B AHEOBHOER T OLEME V- 12t
BB OWE 2 ) & IR EREEREYT A K, £0HMEEIThs e
SN ERBIEDH D, L DFFOMHERT. MRREHEHIRTHEICR LRV
Bz UGl T AR B0 WEOAEISES & 5 HERAIGEE L EBbh b, £
DI H ARG B SWEOHEANTS, € U TEONEOBZEEC bBED
D7 PR/ 5 A —F — LB BT E0NENEBbIE, £OEEDHSHOD

s |



12& UTHEEBREICE T 2 BRIEHIN B 51 5[37,38]), BRIENIZ. HEOFEE
REBIC BV ARANBYRETHY ., BIEEOBRBETAHE~S L2 bIMESh
BHDDIDTHB, BRI EBEEEOBIRIS OO TOME LT, BREEICHL
T, HIEBRETESIRIOR O SRIIBEEIIL D 2T, #IZCu, Ag. AuPTIVA

) EBOD & ICBRIEROE O SEOBIZIH U TRARITH S £ 2 EH T2,
Zhid, BRIEROB bOR, BT ERTRBIOMEEMAIKE & > T 7 — S~
B SARITH DBEEITE D DT, BB bORET - 7 4 /) LARE/ERN
INENEWN) TETHOBIEEITH LTAMTH B LD KD, BCSHHICL-THF
(HHATE2H0D1 DEELSNI2039] Fho. BESBLA O, AISTULAM%
BUHE LIS DILAPRBEEMENIE VLT S, BHEREIC B 3 BRI, st
DIRFEIRAENE, SRS L OMBBEOREOE SN THEAINTH D, ERR
ET.OEO D LEO DT, ZOBSHOBEEKIEC bEODB SN E NS 1Y
TS IN TN B]37,38,40,41]0 T 9 LIiEMiZ1I DO SEICREZI N TTIINL S
OT %8 5 108 L DIAIMSH LTHINTED . ShidS SR b 5 BE I
BIEM OMIEEZ 58 &H5OIMBORE, BRETIBEIC. L0 EOHEO
(LAY THEATEI DO BEIEH A 5L 20TV E NS THERA TS T 5 bO
EUTHESNE,

BRALABIZEAT RN 50T B EEIREI B AWEAERY 5 2 L OTERABEY
itk SR L TEBI N TE D [42). J I THHREREICKIT ABLI. ez
REREHER XN TOAM3], RSB, 1o &2 2 OBRIHEED LF
NEHINT 5 L0 VbWEEBNTHEBETH. ZORERFHIEKOEELIIE
USELZD, S ChoMEIRERT 2 X D1 OOBEENELLS v M ThHSH EWS) 158
B35 B[43,44]0 I UIBRILIIC151) BBIEEHNE, BERIER 1 Ui & Uik
IR 54 OYEDOHRH L O e LI RBDEEZ B1cdiciE, ThoBtiE ot
BOBRT b BCBEIAS SN SEREE Ub & LIMOBIEEFEIZ ST b 2
OHIEEH SIHTH I EELET 2 EHEETHELEDNE. LT BILMHE
BIREMES BB U ABEI SO TH, BRSOV TR, 2OMZHE AR
IKRET B DT SERULAMEE LB E U STILAME S)TIBL S HR 4~
THHLEEDND, KCoEDVDWST I— U Vi o OB RAEBEREOHE18)
B BECHEISH LT OMEOEEM IR L R Th » 1o & 5 IcBbh 3,
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# 2 E YBa,Cu;0,n (You5SMoes)Ba,Cus0,n (YogsLages) Ba,Cuy0,Di
LB RIZT R OFE

2-1 #&

YBa,Cu,0, i3, BEEERRET AWK EBABERRERH7TIKEBA 5 &2+ -
TR EEME T H B[1,2]e UL BOKICI 1 B L REEEH D EA100TELL[3,
45| EHEINBIEFICENIRIEH AR U 2B TH 5, TDYBa,Cu,0,
Dk HBEX Fig.2~-11IC739[6]0 YBa,Cu,0 3R KIBBBE RO T 271 MEEE LD,
ISR O T AAA MEEDIEORM AR > T b, YEBaf A VidBa-Y-
BaDJHICHAIRSII LT B, YA A V2B 8z=120MH LOBRIIFAET, I HICER
DEHEFAF VHERULREL TS, OERMICHET ABADZEIFEDMBEDRY I
LB, i EbMOREINED D FIAM L B[6]), BERBEMEML TN &, Kl
Da. bl LIZVBOBENERETHIT A0 b U BRI 5 L0115,
A L EOMDEIDF UWIEL LN S, J0D & EYBa,Cu,0 1B EEERET
{1 5B[7]o

Y:®, Ba:8, Cu:e, 0:0, &

Fig.2-1 Crystal structure of YBa,Cu,0, [6].
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YBa,Cu,0 KRG H Tid650°CIHIc iE i — R A SOKE AR B8 9] T h & D Fif
M ESHRI TEARER B0 BHEOBEHBISER & Y YBa,Cu,0,0F K EERY 545
SRS NS DIERMNOESSHTH Y. TOROEELBEICEOTHRE BRI
LTRAREDEONS ZEIE5, JOEHSENSFMENOLRETIE, RRICL
b 159 W EH PR OHEA[10,11]5I & DERIZN 5, YBa,Cu,0,OUPEIBHBOMERS
HHZ K &< Mzﬁ-a“% Z EMHNTNAY, BRSO TIRSRDIET b SFH
BAOEROBIEABEIMR SN AOEIDEETH S, € LT, BHEE, HaE
DEALZAE D BIIEIE, YBa,Cu,0,0HHERE CEKMAEESH T LITEH[12,13,14]0

—F . BEERUEREEOENEEDIOBILIC X - TdYBa,Cu0, DB 55
BB U S IS IZEROBISEA NSO S O T- READIERED LA
BfE LT B EBbhB[15], KT RIBOBRFICE LTI, TTROBRY T OB
I U THEEEZ B2 ENEA o0 5,

AE T, YBa,Cu,0,il6 VT, YO—#%La, SmTEMR L7caBHI DL THMLER
WAEZ D EICL D, BERIER. FHRTONGEEDIMETRIG. b LU EE
REMAXE. ChONBIZEBHCED LD HEBEEZ BT OV THRE U1

2-2 ERJik

FE R E LT, Y,0,(H£99.99% ). BaC04(99.9% ) Cu0(99.9% )~ Sm,0,
(99.9% )~ La,04(99.99% )% Fl > EEHEDYYBa,Cus0,pn (Yg05SMy05)Ba,Cus0
(Yo0sLa005)Ba,Cu,0,E 15 5 & 5 IS &R Ulcth, ASKTHaBMRE, BExiT-7 2L
THONIRAMEK %, E/1100MPaT. #2mmx5Smmx20mmDJERIC T L ZBIFE U7
%, 950°C. K& THI2BHIDRBEEE1T - 7o TUbbER, BUASKTHR:, RE21T
Oy EH100MPaT, #2mmxSmmx20mmDFERIC 7 U ABE# 950°C, RRHTHY
24RO ABEE LT, TORERETHR U, 29 LTHSNCBEsIR L MR L
Ltzo £ T, BUKTERE(300°C-950°C) THITIRBEE L. D%, Fridb L=
BT 120 FhE LU ZISMENC IV} 2 IEIERNE, Z08 0% & 3 BEN NI Y
AAT, BHFFOMEN OMRENEOREYEIET S Z LISk DT, MR
3. Bl ZBOBAEThENFI-90°C/H, -13°C/B LIkEEI N5,

FRERESA ORI OMERITIL, BAXRIEITICEL D, CuKMEAOTERTT 7%
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T, Bonlbird ST EHOMEETT - 10

BEhIC & AR RIBICONTIE, BATRORBOEEZ(ONE L, X510, BER
B (TG)IZ & AAEOEREAIC L DN, Fio, REEEBENEDSONC & Dk
DIES & —# T SOEREIBE A M~

BRI OE 1385 OGS TR & DT> 7o MEOBRINFOIERIZ, 1 Y
DLEEE D U IBEMRIALICEIDEST 5 LICEDIT» 1o IHINERORKEE
BRIE10mA L Ulco BEICIIRIAANY 7 L b U BRREREZEH U, REMZEICEL -
7Y a THOHA—R 75 AEREEEEH Ulc, £ UTESEIOREERFHEL DB
ZRERRET 2RE Ll

X5, BB ORRETEN LN 120, BEEMNI b ETOMEEIT -1,
WG OHIE % 1-13T& L B TOBRIEMOREGFZE U, LR AEAH, %
RE Ulco B T OMEIRRIEARFREM BRI BB ZEM R iR OSM-
13TRBIEE< 7 Ry PREHLTIT- 7

2-3 EBRHR
2-3-1 ABEHROBIAEN B 5 B8 & KT B

Table2-1iZYBa,Cu;0,+ (Y05SMmy05)Ba,Cus0, (Yo 05Lag05)Ba,Cu,0, D& LS 41T
IR OABERE RIS U HRAB OBZBERRET 277, T I3 — REHR O
DR ETLBIREDBRET (off-set)y DIETRUTH 5, BIEE—HIEHOERIRIL. Hhi-
IR AR T I Uid U B IRET (on—set) & T (off-set) DD ZETH G4
EDHRE S 2-3KLINTH 5,

Fig.2-21Z13(YsLages)Ba,Cu,0, DRI OXIR T 0 7 7 1 V%R, MFREE L
TIEHIFHHOB A ZHENIEON TS, THIZYBa,Cu 0, (Yo05Smyes)Ba,Cu, 0,
KOWTHRETH B, Table2-21 11 YBa,Cu,0,+ (Yg0sSMy0s)Ba,Ctis0 0 (Yoos
Lag 05)Ba,Cu,0, Z N END IR O TR AR T, BT EEII(Y,05La065)Ba,Cu,0,
TRORE (LTS, Y, Smy LaDA A B, LatbAE CROTSm, YO
BHTHB, NERRLTLBEROBAOBTEHNIKE (H>TOBbOLEDR
5o
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Table 2-1 The off-set superconducting transition temperature T(off-set) (zero-
resistance  state) of  virgin  samples of = YBa,Cu,O,
(Y0.05Smg 05)Ba,Cuy0, and  (Yo95L8005)Ba,Cu;0,.
sample T (off-set) (K)
YBa,Cu,0, 93.1
(Yo.055myg,05)Ba,Cu;0, 90.7
(Yo.95L2905)Ba,Cu;0, 88.3
8
[$2]
=) b)
5
oy
g
."_é
S 0o
21 o 88 88 &
5 8 °r
=
JEEE
I { | 1 ]
20 3|0 41; 5[0 GIO 70
20 (deg.)

Fig.2-2 X—ray' diffraction profile from virgin sample of (Y;gs51.a905)Ba,Cu;0,.
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Table 2-2 Lattice  constants of  virgin  samples of YBa,Cu,0,,
(Yo,055my05)Ba,Cuz0, and (Ye51.2005)Ba,Cu;0,.

sample . a-axis (nm) b-axis (nm) c-axis (nm)
YBa,Cu,0, 0.3824 0.3890 1.1683
(Y0.65SMg 45)Ba,Cu,0, - 0.3828 0.3890 1.1689
(Yo 05L2,05)Ba,Cu,0, 0.3834 0.3894 1.1702

2-3-2 BEABRZEIRIMEAAT - I h ORBEEKHOE AL

Fig.2-312(YsLagq5)Ba,Cu,0, DR FEHEIR A & G IR AAT - 12358 DBEKIENO
MRS MFREL L EHITR T, PBURENE B3 LT TR BEE - HEED
ERENLNS, I REREOBLIRIAS LT %, 800°CL D2 LIBEDE
ﬁ?&ﬁo)ﬁfﬁmﬁﬁ‘iFig.Z—vM:/T?Tﬁ"C DHEIR42KIZBOT HEMF LRI L
FERBHEE U & UTT A BE O AR TR ER I B 2 BLURTIARE D L5
 TRIONTEND LAY BB BEHERT, L L700°Ch LS Id800°Ck b 22
U7caBCRIBEEDS L7745 LHRHUDWA  5 F8UR ML BB bR d & 912755, Fig.2-
SIZI3800°C & ) 2285 U72(Yy05Lg05)Ba,Cu,0 DX T T 7 7 A VAR, & DHEHS
BIER@OFELTOD Z &b 5, DSCHIEDHERTIE. YBa,Cuz0pn (Yo05SMys)
Ba,Cu,0 (Yo95L20,05)Ba,Cus0,D EDREHI DNT FE M SIEH S ~DOLHEE 13
650°CHHEICH Do & » T DERERE L DB RE TR L 2 DRI E U154,
R T B IEH SO SIAI IS BT 5 30 2 L2 OEHROWERBIE
BRHHEIRECHMIRBEEZL 5N B, Fig.2-61213YBa,Cuy0,0 (Yo05SMmy 05)
Ba,Cu,0,+ (Yo95La,05)Ba,Cu,0, TNZNICH LT, HMBEAEZ TEALIZEEXD
Toff-set)HDZALER T, LOMMTEBURELT 155 ET,OETHWHIEDL I K
1Bo UL (YarsSmon)Ba,Cu,0,OT, DIEF OB AU [ UMBHERE THAT A
YBa,Cu;0, (YgosLages)Ba,Cu,0,DH4 L0 b4,
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Fig.2-3  Temperature dependence of of the resistivity of (Yp450a405)Ba,Cus0,
cooled in air from various annealing temperatures. The resistivity curve

of virgin (Y4sLa905)B2,Cu,;0; is also represented.

5T T T T T T T T T T T T 71

201~ 7 —

15— ]

Electrical resistivity (mQ-cm)

o 50 100 150

Temperature (K)

Fig.2-4  Temperature dependence of of the resistivity of (Y g5la0s5)Ba,Cu,0,

cooled in air after annealing at 800°C.
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Fig.2-5 X~ray diffraction profile from (Y 4La,05)Ba,Cu;0, cooled in air after
annealing at 800°C.
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As sintered 400 500 600 700
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Fig.2-6  Transition temperature, T(off-set) as a function of annealing temperature.
The samples were cooled in air from the indicated temperatures after
anncaling for 1h. A, B and C show the results of YBa,Cu,0,,
(Y0.9ssmo‘os)B32CU30x and (Yo95La905)Ba,Cu;0,, respectively.
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2-3-3 BRERBOBEEMEICKITTRE
Fig.2-61Z 1317 dh — — 5 SADE B EI650°C & D BB THis L T8 LIBA T
bT D& T SEBIBOLDD AN 52 LARINTV S, JOGEITIIHARNIF T
HH ZHIXEE DS bHEATE S, ZOHADTORTREFFOFHEILLLHDT
137500 Fig2-7ICYBa,Cu;0, (Yo05M05)Ba,Cu;0, (Yo05La005)Ba,Cus0, T 1L LHLIC
95, #910°C/43 TOMEE L OB HBBICE Y 2 REBMTOHRER T, bLZ
450°CHL L TOmEE SUBHTENENBROBIL S LUOBIIC L 5 BN S EE
EABEING Z Ebbh D, Th&D. L AN, P & > THREORMAE
ZoThy ZORW- L D ERHULBAICRBUBRENRNE NS Z Lhbh 5, Fig.
2-SICII KIS TR, b LS BER LIBEORBOERRD DRIEET T,
ZESIMBOREITIE . BERELIFSIC AT - & CBRROFRUTINH S hs R
ICEROMMIC L B ERBINES B2 00D, L - TERIREF650°CUT OIRE
MNOZEEH LI EDT.ORT SEBIBOLAY I FICRARICKIT ABADOKIBICL S L
Bbh B, Fig2-IBRHEZEM ULo(Y 055y 05)Ba,Cu,0X DN T, T OERRBD DEIE
RGN, BT ERAERINCE o Tl oy FUKKTH S, $9650°COLRERELL T T2 m
MEREFT - fo & F i, MBI BRI RER > THAH, 2O L ETHRFEORIICL -
TRIH SR BRI & B2 LDEA SN O FEBIBZLT B 2 Ebtbhs, &
DEEFIC L BB FEBOEMIZ DN TIE, YBa,Cus0,0 (Yoslages)Ba,Cu;0, T H 1A
BHOBmERL TV, BBEKIRICKAEAMEZ 5 LA RO E oD TS <
Y, BEEVI1%EICETE > G AICRIEARICKRET S &IXH 5,
Fig.2-1013 B RV %8 & U TT (off-se) DEALE T By FULAKTH S,

YBa,Cu,0,n (Y05SMg05)Ba,Cuis0,n (Yo05La05)Ba,Cu,0, D2 TUIK LT, BERKIADH
Mz L2AOTAME T LT S EdtbinB, LU Fig2-60BE8iR B4Rz LT
RISBE ERMEIC, COEBEMEBEE UIBE Tb(Y,esSmygs)Ba,Cu,0,DT,DE T
DEA WV, YBa,Cu,0,0 (YoosLages)Ba,Cu,0, & DAL > T B,
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Fig.2-7  Weight change during heating and cooling by thermogravimetric analysis.
The heating and cooling were carried out at a rate of 10°C min™". A, B
and C represent the results of YBa,Cu,0,, (Y,4s5myq5)Ba,Cu,0, and
(Yg.05Lag05)Ba,Cu,0,, respectively.
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] I ] I | |
0 @ U\@ 8 a 8-
] cooled in the furnace
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Fig.2-8  Weight change as a function of annealing temperature. The samples were
cooled in air or in the furnace from various temperatures after annealing
for 1h. A, B and C represent the results of YBa,Cu,0,,
(Y0.955mg 45)Ba,Cu,0, and (Y,45Lay45)Ba,Cu,0, cooled in the furnace, and
D, E and F show the results of YBa,Cu,0,, (YpsSMps)Ba,Cus0, and
(Yo.05Lag05)Ba,Cu;0, cooled in air, respectively. |

18



T | T | !
1.175 | -
: C
1170} o O -
€ (o]
E
£ 1.165 |- .
8
2 5 =
c
[e}
o 0390 [ b .
Q
5
0.385 |- 7
o a
0.380 |- n
] I | | |

0 -0.2 -0.4 -0.6 -0.8
Weight change (%)

Fig.2-9  Lattice constants of (Y9sSmggs)Ba,Cu;0, as a function of weight change.

100
i | |

Transition Temperature, T (off-set) (K)
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Fig.2-10 Variation of the transition temperature T(off-set) with the weight loss.
A, B and C indicate the results of (Y455mqe5)Ba,Cu,0,, YBa,Cu,;0, and
(Yq.05L3¢,0s)Ba,Cu,0,, respectively.
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2-3-4 BRI RIEET - 1A OBEEIEOZAL

Fig.2-8Tld. ZANE L I3HIBIIC, FHOBAITHABOEERDVIZIIZEA LN
Ebh b, FHEOEE, TOREEEIZZBNIEII R TES 1o & 2 Bz T
FOWUE U T H 2 OROFGBETRAOHRIMES 5, & - T, ABOESELMILIZ
EALRIOGUNI LN S, ELXBEMNO b, 056 T OBFEBILIL TR
EEDLST, BEROENLIIZID SO,

B FRIR L TR U8 OB IR 2 T (off-set) i TFig. 2- 111X s 9
400°CE TIIBEIEIFE U CHERREIINFAB L IZEAEED O, LD LENS,
H$iZYBa,Cu,0, I BUT500~600°C TSI LI E RT DR TSI A 5N 5,
—H700°CTEE L TR LIcBaid, 40{)°Cu”F0>{mF‘“T E’éﬁiﬁi&bﬂ{‘* LL%AJ: l“] v < N
%(DT tiﬂj%ﬁtﬂ&li&&&ﬂb bm\
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[ | | | I I
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g
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i
= ,
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Fig.2-11 Variation of T (off-set) with the annealing temperature. The samples were
cooled in the furnace after annealing at indicated temperatures for 1h. A,
B and C represent the results of YBaZCu3Ox, (YMSSmOOs)BaZCu3O and
(YO 95La0 05)BaZCuqu, rcspectlvcly



2-3-5 BLEIC L SEBHE ORI
Fig.2-1212400°CTHESA AT 13 U 7(Y55Smo05)Ba,Cus04- DU Tl & 1~ 13TEE
A1 & X OBKIRMOBEREONEMERERT, WHENT 5 LEIUTEY 581

 E_NEEESHMSEIS. EEOBRMNEEEENI T AT SRBABL

o ARRANI RIS K & (EBIN S, BRIREIRESMS 155 SRRV 7 F LT

B Wb, E&%—yb@@&%Tc(off-set)zi;’ﬁ’woxﬂsZ>7b<1.0T0)I:§Zi%’£MZ> EHTBKICETTE
B 13TTIHIGAK E 1 Do 400°CTHEMEITIE L7(Y0955mp05)Ba,Cu0i- DT Fig.

2-120835 T TDoff-setDfii & 0 KD 1cH DR ERFN % Fig.2-13127F . Fig.2-
13113 (Yo.05Smig05)Ba,Cu, O, D MFEARHI DO T O H DY TR LT H 5o BREBZENI S
Z &Ik DRI off-set DIRE MK TS 50 £ DRH,-THMOHJIBETOBRFICE S
15 - TERICHENT 50 OKTO LI RESH (0)IC OV T, BB EERICEIT S
Werthamer-Helfand-Hohenberg(WHH)EESR[ 16|08/ T & 5 LHGE LT, dirtylimitic
BYAH OREKEEAER LT OFFMLTAS, T

H,0)=-0.69T(dH,/dT), 2-1)

OBIFAAH,- THEHOEHRIHA LU THT B 727 UAH /AT FERER OB,
T3 Z DEBHFZOT~NNT ) U EEDIEET 5, T 9T 5 &(Yg055Mmy05)B2,Cu,0,D

H3E & 400°C TR LI BHE DO T ENEH(0)73T. S4TERkdoh

5o (YoesSMges)Ba,Cu,0, D I FEF K & 400°CTHSEFm LB OFMIG TOT, I3

ZRIEE DS UL UEREDNT 5 L2 S OBIERHCIISRE L EZNH 5088 |
BHHN D, | |
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Electrical Resistivity (Arbitrary Unit)
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Fig.2-12 Temperature dependence of the resistivity of (Yg5Smy05)Ba,Cu;0, cooled

in the furnace after annealing at 400°C for 1h in various magnetic field.
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Fig.2-13 Temperature dependence of the upper critical
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magnetic field of

(Yo,055mg45)Ba,Cu;0,. A and B show the results of the virgin sample and

the sample cooled in the furnace after annealing at 400°C for 1h,

respectively.
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2-4 B
2-4-1 YBa,Cu,0 RILAMIIHIT BMEDOHEIIONT

YBa,Cu,0 O, YHEIEEREIC L D RE SET 5o x0%6.8~7THED & F i
THBMIEEETR U TIROKTH S, xW6~6.310175 5 LIEHGTHEARIN G L
TG TIRIZEILR X0, AFBRIZH 1 5 IR OBRRIIR T EHDOT— 7%
LD YBa,Cu0p (YoosSMoos)Ba,Cs0n (Yo o5Ladg0s)Ba,Cus0,& 66:xci6.8~6.91frifi'(“&)
5EBDONB, TIDWTIE HIxh6.4~6.6fHEDO PRI MED & X3, xDEIYIL
WHEIBEIC DT » TTANWIGOKDT S HEAHH S 2 EFREZINTOS(17], L LB
&M & DT, HI60KDFE STEEHADWIIC BN OGS bW SN TEY, ZolL
1288 L T Levine & Daumling[18){3 BV B O B £33 B D& OIC L D BRRORKFALIZZED
HELINCEDTHOENTSEEL TS, £ UTHEDEDAAMEDENILIDET L
R85 R (antiphase-boundary, APB)IZ B U T, APD(antiphase—domain)D F X A ¥ ¥
A ZDKEIDT W HELEEZTBELUT5([18], Fig.2-6%6 L UFig.2-10T
(Y .05SMg.05)Ba,Cu,0, 1 51 BT DL T AL, YBa,Cus0,n (YopsLages)Ba,Cu,0, & il U
T, WASNTHY, SmBRIC & D BEEFHNLEMNLINTVS, APBTRIVF—-D
K& &, REEITRBINC L O ET 2NN D D JhUT & DB Ot
IELDE L THA I EbEZ 6N S,

2-4-2 FSIEIZE1) 5 BEERHOZII OV T

Fig.2-11TTld. 400°CH L. ZHE L #1650°CLLT Ol EHEHH T DBEdli b S UMp i ALEIC
9. YBa,Cu,0 DEBEEIMETT S 2 LD ONE, JOMMIIERESLTORS
ORERRETORMTH Y, PGB TREOHRINAE S 5 /- DBRAROEL
BRI S5, ZOBEDEBREOKTIE. ZRUEICEI AT ORTORERTHSE
RHDIES SOFHEPHRARBICEL S DD LIBEDLNE,

YBa,Cu,0 Sk Tid, BEERICHRO oHEIT 5 L&, BEANZE b - TEL @M
SRS RANOEIARES 1)y & OEREOBI R TIKRORGITERE B, EC5
D, ZOD& ) HEREHIEA INS W& 1 - T FHEH650°COE T OIREE THES
ﬁc}% U EIid, JcioNy RN S h b £ 912785 L0 ) i Hlijima H[19]
KEDBINTOS, TNy FREAN, KBRS E0H S TRASN, FaF
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IR WREEZATHLEEZI 6N TS,

YBa,Cu,0,% 3 UH & T AR ERBEERTIE I — U VY ARMEO I EHVEH
CANTUVB, Tb— Uy 2B, BEEREEROEMNEES, $b bRk
LT3, ThE—207 — S~ 0PRSS, EXEEkK LT 5([20]
YBa,Cu,0,0 3 &t — U ¥ ZEAclillfi M T#0.5nm. ab il THEHAB3nmEE TSRO
BZEAROHBNIE T — L Y ARD L D120 /NI EHREIN TV B [21], TE—
VY ZEMNEIOEND TEiE, ZOBIEROWED, IRy — VDL, #iE
HIRKEICH UTHEBICBIERTH 5 &0 2 LB LT 3[20] YBa,Cu,0,ICki 5%
BOAETOBM., PIcLATOET bESUC L D BAINS/N Y FIREEED & 5 18K K
DEETHE I EMEZL oMb,

Z LT, ERLHI650°CU OB, Pl TIIT OB K T OB INL N &2
WTL DL FIBEE TR R O IEH SICERET 2 HUF S OB I HERSE & Rk DB
BEEZ®ED D, N FRESBMERINS ETITIIEST, WHOEKDA L5,
Lo THRREHOIRHAB LURTTOBEERK TR S, &2 ohb,

2-4-3  BIVENC X AREGAEEOZEAIZONT

Fig.2-12. Fig.2-13il(3, #J0H% U1E CIIESIRIUC 1) 58158 — H 8
BARASHER ANT B S &I LD T o= RIZH D, DFDhOBE T H T (off-set)ld 28I
T35 ERINTV B, BIIEIUC K 2 BIEE — S r s 2 0 5 &
To— FiZiE5 2 I DLTIEEROFETHEMINTE D, WO XPRFIZONT
DEEHE I TN B[22,23], SEEROLADFig2-12. Fig2-13ilk1 2 4 & 58
RO LD RS NI o & ZJITHEICN S 2 L1IX 0T, Bitic & > THAX
NOBFRIGDEDZZONS, PRUMERI SR S B S B OG HIR B
bk, BEFEFHEICY A MLEE EDT. ZORZESL, AL, BERIEEDK
FREGEEITHRR PR R TR S 0 A aTEH DS 50 YBa,Cu,0,0 T —L v ZE
Bl EBED L IRENLLLED A — VD RIGIC & O BIEEE T OB B O BEEH
FE5, 29 LTRIZEDOHHA20)0N B X O REIN SN FIRERA I3 L
& Utelli 2 DR & DS R PR RIS TR 3[244 25, 26) £ LT OM
RO SIS LTBETH D BN & 2 B8 O S LRE T TR

BEIBNBLIILUBLEEL SN,
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2-4-4 YDSm. Lail & BEMAEHIZONT

YBa,Cu,0, TR YA MO L HTH TEM LT HE  OBARITIIT~90KDOBREA
HHOND Z EHFMSNTOBD, FTFILHROA A VHFRIOVTHE ThET LOR
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NI, ND(99.9% ) V(99.7%)~ Ti(99.5%) Zr(99.8%)~ Ni(99.7%)~ Fe(99.95%)
DM TH 5o AROBIERHI0.05SmmTH D, WEERIIZMGHNCT & b Thig L.
L —— B, KBREEMATIZ & Y ¥ — DGEKKO-IVE DA 5 AL —H — Y 27
LAFIVTIF o oo Table3-11C U —H' —WS&HERT, HBHIN1lamDEFRFHIAT +
U=y b LTy TRVE—BEA10°-10"W/em? & 155 & 912 U TS EATF - 72

Table 3-1  Laser energy parameters used in this work.

Wavelength 1.053um

Energy per pulse 0.5~60]

Pulse width 300~500ps

Beam spot radius 2.5~5.0mm

Power density 1x10°~1x10"*W/cm?®
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A A BRI L > THER UTce £ LT, BRI LM A XBOLE 4 EH(XPS)Ic &
Dtr-1

BH% DORBEEAF IS DO TIL, ERMEFEIC L2 BLREIESE . Tk LU
BT THO. J & D BIEEERIRET b LU LHERERH 2 W~
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(a) center

(b) boundary

Fig.3-1 Surface damege of Nb irradiated at 1.0x10"W/cm?
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Fig.3-2 X-ray diffraction profiles from irradiated Nb.
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Fig.3-3 Dependence of lattice parameter of Nb,N on the irradiation intensity.
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Fig.3-4 X-ray diffraction profile from Nb irradiated 4 times.
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100nm

(b)

Fig.3-5  TEM image of nitride film produced on the surface of Nb irradiated 4

) times.
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Fig.3-6  Dislocation substructure observed in Nb irradiated at various laser

intensity.
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Fig.3-7 X-ray diffraction profiles from irradiated V.
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Fig.3-8 X-ray diffraction profile from irradiated V 3 times.
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Fig.3-9  X-ray relative peak intensity of the V,N 002 peak and VN 200 peak at

various laser intensity.
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Fig.3-10 X-ray diffraction profiles from irradiated Ti.
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Fig.3-11 X-ray diffraction profiles from irradiated Zr.
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Fig.3-12 X-ray relative peak intensity of the TiN 200 peak at various laser

intensity.
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Fig.3-13 X-ray relative peak intensity of the ZrN 200 peak at various laser
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Fig.3-14 XPS depth profiles of Ti irradiated at 1.8x10""W/cm?.
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Fig.3-15 X-ray diffraction profile from irradiated Ni at 4.7x10"W/cm®.
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Fig.3-16 X-ray diffraction profile from irradiated Fe at 5.9x10"'W/cm’.
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Fig.4-1  Temperature dependence of electrical resistivity of (Y;955mgq5)Ba,Cus0,

before irradiation and after irradiation at 5.1x10''W/cm?
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of (Yg955my45)Ba,Cu;0, before

Table 4-1 Lattice parameters of (Y;4,Smge)Ba,Cu,0, before and after
irradiation. Irradiation is carried out at 5.1x10"W/cm?
sample a-axis . b-axis b-a 200x(b-a)/(b+a) c—axis
(nm) (nm) (nm) (%) (nm)
unirradiated 0.3828 0.3890 . 0.0062 1.61 1.1689
irradiated 0.3836 0.3902 0.0066 1.71 1.1735
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Fig.4-3  Temperature dependence of resistivity of (Y;95Smyq5)Ba,Cu,0, irradiated
at 5.1x10"'W/cm? in various magnetic field. The resistivity is normalized
to the value at 140K.
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Fig.4-4  Temperature dependence of the upper critical magnetic field of

(Yg.055mg05)Ba,Cu,O, : curves represent the results before and after
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Fig.4-5 The change of T, (offset) and electrical resistivity at 100K of
(Yo05SMg05)Ba,Cu;0, as a function of power density of laser irradiation.

The change of the offset temperature, AT, is plotted as a difference of

T, before and after irradiation.
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Table 4-2

The change of T off-set) temperature ( = ATc(off-set) ) from the

virgin sample and the electrical resistivity at 100K ( = pypx ) for

the samples irradiated at 3.8x10"W/cm? and annealed for 1lhr after

irradiation carried out at 3.8x10"W/cm?.

sample

ATc(off-set) (K)

Pioox (ML - cm)

irradiated at 3.8x10'"°W/cm?

annealed at 300°C for 1hr

after irradiation

~-0.8

-0.8

1.8

1.9

433 BB UI2(Yo5sSmoes)Ba,Cus0 DR EERIE DRSS

Fig.4-612139.6x10"°W/cm?% & U5.1x 10" W/em?D I L THEH U 72(Y 5,05Smg5)
Ba,Cu,0, D ESIETIORERF A KBS & D DY TRT, Figd-5ThibN/ckd
ICBUEELx10" W/em?d L OTEE TREY Lic b Dld. T (off-set)D A75 &3 L& IR fE
KB ABIHMORESEMLTHB 2 EADIN S,

Fig.4-6
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The temperature dependence of the electrical resistivity of unirradiated
and irradiated (Y, 45Smg05)Ba,Cu,0,.
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Fig.4-7  The change of the (dp(T)/dT),sp.000x Of (Y0.955Mm405)Ba,Cu;O, as a function
of laser intensity. The (dp(T)/dT);s500x iS Obtained by fitting to equation
(4-1) in the temperature range 150<T< 200K, ie. (dp(T)/dT) 50000k = A

in equation (4-1).
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Fig.4-8  Temperature dependence of (Yq.955my5)Ba,Cu,0, sample irradiated at

5.1x10"'W/cm?. The fitting line to equation (4-1) in the temperature range
150<T< 200K is also represented.
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4-3-4 T EBOBSIER

Fig.4-8125.1x 10" W/em*DIREL TS U72(Y, 95Smy 05)Ba,Cu0,Dp(T) % Z Dp(T)D
F— 4 %150~200K DEEERIP TH(4-1)I<Fitting S 18R SN BB E & bITRT,
X T rounding" & 32 U 728843 Dp(T)id bid PR ERBOIKEUTH SN S ER TREHRT
XN EDbIN G, I I Tip(MIKEH U TAAEHTII L IITE TS, ZOp(T)
Drounding BRIHHBITH b & bE RSN DT, T~IKDYBa,Cu,0, %1 L&
L TBi-Sr-Ca-Cu-OREDMOBRIN R RBLZEMEBTHRONL bOTH S,
Z Dp(T)DroundingiZ WO TiE, FZEREICEE U BIR O REM bIEHS TIN5 [13]
b, BOBREE, H0at— U Y ARREY 58EEY S5 XL LA HHORY EE L
ShTkY. BIEZHY S XL ARG OBIEEEOREMFII DL THNONT S
[14,15] p(T)Droundingi¥. Fig.4-8Tid% L Z120KUTF THZIZHN TS0 €O
roundingtZXd" B EHBD—2& LTy 100K TOdp(T)/AT DE(dp(TY/AT) 1o NS T &
DFhbh T B, Vichery 5[1]13YBa,Cu,0,i T 2 BETHIBH T, B REIET L
AL BESIRE HIZdp(TYAT) o 3B BHINEALT 5 LG LT 5o &
72« Barilo 5[16]$ Bi,Sr,CaCu,0, 8% & SUEH~ O 8 F# IS TR (dp(T)/AT) ;0014
BEIC XD BA TR EARELTVS, Jhud, BN L - T BHOBLOESOH
INE {15 ) o(T)Drounding DS L TH L T EER LTINS, BEERICEOTIIEANI X
NS XDRBENHER L IcEALINTNSD, BEERICOOTIRFICBEFR LICRR L
ZZ oM TH3B[1)o

L —H — B8 U72(Y ) 05Smg 05)Ba,Cu,0,1c DN T b BBEHI & B (dp(T)/AT) 0 PEALE
WNTHD, Tk, BHEICKDdp(TYATHEALT 5B EHHHD T, 100KTOD
dp(TY/AT(=(dp(T)/AT) 000) & & D RIRD150~200K TDdp(T)/dT(=(dp(T)/dT);50200x )P LL
*EE LT ZOEDEICDWTHNDE Z EIZT 5, Elds

_ @p(T)dT )
(dp(TYdT),50 s00r

(4-2)

EFZN. (dp(T)MAT), 50200k I FRE-DDRHALFE LI ETF B, Figd-FHEHAROD
EA KIS OE(=E,) Tl » 7ofiih . BSREEHins LT/ oy P LERETRT, &
AUZE B E, T UDIZIBEHT L D ([dp(TYAT) ool EEPNCEAD T B H MDD, Lip
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bBHIZ L D p(T)Drounding VB E - 72 L DI > TH Y Vichery SOE[1] & 13#ED

BRZRLTO S,

E/E,

L o -

16 n ] el eyl Laaanl
- W 11

0 10° 10° 10 10"
Laser intensity (W/cm?)

Fig.4-9  The change of the E/E, of (Y,5Smes)Ba,Cu,0, as a function of laser

intensity.

4-3-5 KIRGIDBI,,Pb,,SrCaCu, ;0 DBIEEKFM
Fig.4-10IZ AR B2 1088 b U < 1310088147 - 72 Bi, ,Pby ,SrCaCu, ;0, DRI D
BAENOREERFEER T, BRI - REMEER 2 &, 70KE105KMHTICEhE
NIEROB A Dy TOKMIED & & A THRIDBORIEE 12> Tur B, Hiki% 1008k
LR LR mARG— BRI, S5 1000 b DI N T 10SKAHE DI OR B b
LOKRESHBIIBN T3 2 LD Be XBIEFTOREN S T0KIHEDOEROE S
(E-TAHICH 7 BBIFRD2212MIC L 5 DT, Z L T10SKIHE DI DHE B Id -
THIZH 7 BBk 022231 L B HD[17-20] TH B EBbN B, Bikk10MREH L UL
100HHOBHED, BE-TH, H-THENThOBEEEBIRES Tabled-31TT S, ik
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MBS E-THNZ DV T off-set DIET (off-sct) T F-T M2V THmid-
pointDEJET,, (mid—point) TE L TH B, Pz R LIABOERRET, B b
DEDETEL B> TNH00bh 5,

Electrical Resistivity (ma-cm)

Fig.4-10 Temperature
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dependence  of the  electrical  resistivity  of

Biy,Pb, ;SrCaCu, O, annealed at 845°C for 10hr and for 100hr.

Table 4-3 Superconducting transition temperatures of Biy,Pb,;SrCaCu, O,

annealed at 845°C for 10hr and for 100hr. T, and T, show the
off-set transition temperature T (off-set) of Bi-2212 low-T, phase

and the mid-point transition temperature T (mid-point) of Bi-2223
high-T, phase, respectively.

Sample Tcl (K) Tch (K)
annealed for 10hr 69.3 -108.3
annealed for 100hr 71.8 108.4
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4-3-6 M4+ U7 Biy,Pb,,SrCaCu, 0 OBIEE K

Fig.4-111Z 108 5E#E U 72 Bi,,Pb, ,SrCaCu, 0, D& B84t & 4.2x10°W/ecm?D 5§ TR
H UL BB O BLREAO BRI 2R T, BHICK D BIZERBOBLIITIIE U {1
MUTOD, F-TAHNC X B — SIS B IEROE bk, BARHIE~NTE
DELHHNE To— Pt - T3,
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Fig.4-11 Temperature dependence of the electrical resistivity of the annealed and
the laser irradiated Bi,,Pb,;SrCaCu,,0O,. The sample was annealed at
845°C for 10hr and the laser irradiation was carried out at 4.2x10"°W/cm?

after annealing.

1085 & U < {3 100RH DG 24T - 7B, ,Pb, ;S1CaCu, ;0 I DN T, Fli4 DIREETHR
HUIROBLEEERREE ., R-THMIIT (off-set) TFig.12i<. B-THIIT, (mid-
point) TFig.4-13iTR L7z, BAHI L 2 BIZREREEO LFIIR oS, L UAERE
BMET Y %0 Figd-120 5. B-THIZ DO TIE, 10WRIFEOEE, BICL BT,
(off-set) DIL T IZHGIHME AR 185 & L DBEITLD 2 LD B, —H\ 100K/
DB E DIE-THOWBFIZ L AT (off-set)y DIE T I3, 10M B E LB &, DFOT
H5b, F1z, Fig.4-—13@'.%-TjE¢:oc VT, 10%E & U < IZ100BEREIBESED &5 S D
B, BHICL BT, (mid-point)DIE TFII/M &Y, 7272, Figd-11TRI LS. 4210
ISR TIR-TANC & B — BRI 1 2 HROE B HHNE > TH D,
F-TIRRMED IS & > THA ISR N TV A ZEATRE LTV 5,
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Fig.4-12 Variation of the transition temperature (offset) for the low-T, phase of
Bi,,Pb,;S1CaCu, (O, annealed at 845°C for 10hr and for 100hr with the

laser intensity.
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Fig.4-13 Variation of the transition temperature (mid—-point) for the high-T, phase
of Bi,,Pb,;SrCaCu, 4O, annealed at 845°C for 10hr and for 100hr with

the laser intensity.
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b EIITRBEITHATELEINULTES D, B BB RME AL T3 2
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Fig.4-14 Variation of the electrical resistivity of Bi,,Pb,;SrCaCu, O, at 200K with

the laser intensity. The samples were annealed at 845°C for 10hr and for
100hr.
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B LRARTH D, BEEEHED L —F BN 2 REHIBLIIT T S REME &
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Fig.4-5D 5 13(Y0.055Mg05)Ba,Cu;0, - BT 1x 10" W/em A T OBHHE TH > TH
AT 5 £ U0, D TIMCE LTS Ebsbh b, FBE, H3%EONbOFGHABALAL
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BRREESIEENICRE—ICEA XN B, £ LT, WEEHx10"W/em?d LORET
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DR TIIAERF A S ER LS bE E— 7 OFMIRIIHERLTEH, Thidb—
W BGHC & B BB PR RE S, BFISEI > THB I EERRL TS, &

DB LUWIREE S T AEBbN AN RPN R R TRE - RO REBOZAL
DR DBIZERHARE BT HL I EELSND,

Bi,,Pb,;SrCaCu, ;0, Tid+ W4 & 2 @B n8t D S LI BRI 108 OB & &
1008 DB 4 T3 2 DRAELRE - T B, JHEREO RO 100RREESHEOHEHI B 5
BB OHLDEEWIZ10MEIEERED LD LD /N, Table4-3TRI L D K
L7 ge 4 OFEHT U T b 100K RTEEE O K OBIES BRI 10RO b O X
DETEL K-> T A, USRI L EThid, BEEtRLomEL, 2
D& X FDOBEEHHII L -V —-BIHTH L TH L DRELLL I EERLTN S,

4-4-2 HLOBE & O IBHE B LU L — ¥ — B £ 3 BRIEHEICOVLT
YBa,Cu,0 {LAW~DBFHI DT, Fig.d4-15(a)iC Vichery 5[1]DYBaCu,0,DBHA
BADBFHRBHOERERT, BHEEETICULND, TOET LEFUED LR
2% TICDPWTH, on-set&off-set DI ORBEAET LTV <, HEHL— TREEHER O
3G HIFEA LD S MatthicssenDBRI[21)1XHE D o Fig4-15(b)ICHEMurr 5(22]
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BRI > TN B DY, T on-set)izH E DZEAL LTV, Munroid, T O
AL ERAMIC E DBAINIERE L b 5170 ) 5 A5 —RORKEDIERUIZ TR D
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Resistivity—temperature curves of YBa,Cu,0, irradiated by electrons

for different 2.5Mev electron fluences. For increasing resistivity, the

fluences also increase [1].

Resistivity—temperature curves of YBa,Cu,O, before and after
shock-wave loading. The resistivity of the shocked sample has been
scaled down by a factor of 10 [22].
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HIZERBEET U EEREOBRIEIINNT 5, £ U THEEN1x10"W/em?HL
LOBEORG DL ETOET LEROBMOEE LE Do 1o/l BHE ST (on-
set)3dH E HEHET. D HILFigd4-150b)DOMurt S DFREROEREHWL TS,
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(L HEEREET) BN EEZ SNB,
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T+ Fig4-6&Figd-15(a)% 45 &\ FH25.1x10"W/em?D U —F —B4HTRED &L X OR
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FRIBIZ I 1T 5 BRI

5-1 #3

ALSEULAWIRFig. S-SR T L) HEEE L TR D, ORI BNV BEEE
BIRET 28 - 1ALaMDB L HEELTO S (1], AISEMLAYTRERETIONY 5 H 58
RO BL I p(T) PRI BEEREFIA 7T EHHSNTOB[R,3,4], BHOLET
i, 731 BEe U EOBIR TIRHIETITBRETICHES Up(T= T, T<0.16,D1&iR Tldp(T)
«T"(n=3~5)DIRERENE R 2 EDHHNTNS[5,67], LirL. ALSEULEHOS
&, BRTEp(DRESD S ThTEp(T)dT2<0L 75 ) BRI 5 &L 5 5 EB) %
77, © U TIKERTHE. BEEEBREET HSKU LORBHRNO D TRp(T)RTOR
BRI A TR Uy M0,GePNb,SD & 9 ILT A&V b DI & D SIRD X EFEDT(n=3-5)
DREEIEEAETY[2,3,8,9])0 <D &) p(T)DRBEMEFHHIC DNV TIIBEERE L O
U OEIE G TIEE SNTE I8, BCIEETORERIFE SO THEL & R
SNTORWREIZH 5 [4,10]

Fig.5-1 Crystal structure of A1S compound (A;B).
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L& Uiz D0 OB TIROEREHEIC DT - Ty ALSEULAY LITHHIIC, &
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Kb BEDEBOL D ICp(T)xTER S EMBEINTIS[11,12)e €L TIDT-
linear DAL, BEOEE THIUTL DERONEFEDT (n=3~-5)ITH D LI T HIK
BTHEEIN. FI"T-linearBX 5" & UTHHEIN TN 5[12,13,14]0 & ZADY,
T~60KDYBa,Cu,0,» YBa,Cu,0, Cid &R CESIEI OIS, £ L TKR TT2ORE
REFMEER Uy Nd, 55Cey15Cu0,_,» T1,Ba,Cu0,, THAISH &R UL 5 iZp(T)xT*DiRE
WHEHOBE I N TOB[12,15], 6D Eldp(T)DOEE) & BIEEAHEDBIRIC DN T
ALSENC 1 B LR OMBEEH S TEZ LI LOBEEUA TR LTS,

—J CI5SEULAYILFig.5-200 R T HiEEF - TH D LbW B LavestLEH) & T
habDDEDDIDTH b, Bt HAIK LS LavestbAWMHIONTE D, J DX
MTIRERITESRN, BAWHEZRIMEMOFELTHS[16], £ LT, CISBULE
PN ISBEEL R TAUIZ S FEL TS, ZOLAMITAISE, B1RYS EfbDRBIL
BERBEULAEMIZ ST 72K 2 UTHHFBENIO UT S HBITHO & LRE X
NTHB[17]o

Fig.5-2 Crystal structure of C15 compound (A;B).

AETREERLEYBEEHE & LTAISRILEHOV,Si. V,Ga. £ LTCISBULE
WOV, ZEID EiT 5o ALSIULAMIRIE LI & 5 1 HBIORN T, SR
R DI R A > 1AL AW TH Do —F. CLAULAHIV,Zetd, HBHIEL T, & 2
UTT.& D BB D 130KHT I S 8§ — R A & OB B /R U 7 B S
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1 EOYHDREIIRS BOIHEEICHNALENE L TAONTHS[18~27]e ST
i, LAY OUEOZALDRIREAIC & » TRIZHHE S S Up(T) AW LD &L 5
WEALT BDERRDL I EICT 5,

5-2 EBAHH

VSHZ DOV TR V(99.7%) Si(99.999%)% A, T3 X<« T—7BRICEDV,Si
JEEHE A RBL LT, £ 2 OEBWTmm, £ XHS0mmD B A ERAFEHEE U] )
U FRAMRINEB GRS AR 2 I # S OREEEZ H15smm/H & U TRMEArT
R T B S DI - 1o, . |

V,GalZ DTl V(99.7%) Ga(99.999%)% B>, 75 X< « 7 — 7 BIRIZL Y Ga
BEHGE S 2FEROV,Gak BB LT, £D%. $91350°CTHARRDBEGIEAT » 7o RICHY
750°CTHI200W5 /8 DBEMAAT - 726

V,ZrZ DO TS V(99.7% ) Z1(99.6% ) Cr(99.99% Ve T7 X< « 77— I5#k
W& DV, Zr V, (Cro, ZrR R U, ZD%. $91000°CTHI10085 R DBEMZAT - 720

T8 U 73Rt Ui, ERRE T HMER(SEM)BIE. T RIVF -2 HRX#R(EDX)
ST XBIEH AT 5720 VSIBHERICOWTIEIXRETHE RS 7 7 THI & D HALORES
o7

FEHrABRI V.Sl G B LUV, 2B UTHT o 1o EREIREZEF S U BAIT A
K[ TEEERN. 7310 TIT - foo EHEARA OYID I UIBEIM THEHNTT -
1o V,SIIZDWLTIR[100] Mk & ()“[111]7i1ﬁi&1%¢:?9 > THREY A X%
2mmx2mmx6mm&E BB LI YO Lo V,ZriZ DL TREAKR Y 14 X8
3mmx3mmx8mm T Y H UTze V,SiDEHREBRIRIEI$1300°C, V,ZrDHfaad B B i3
800°CTH » 1o BEHIIMA 7 HEEIL. V,SHI DO TIZ[100) AALEBEOFK TIid#Y
5% [111]HALEHEORE TIZKI10% T V,Zil 20 TId10%TH - 712,

BRIRTLO B E 1385 OB TR THAZ & D17 » 1o BRUERMMEHFRHT, HEMT
BEROT, ERUARESBES LA v Ty b, 2L THEHBROBRBR LoD L
120 VSIOAEHY 4 X13490.5Smmx0.5mmx6mm. V;Gald#70.5mmx0.5mmx10mms,
V,Zrk & UV, 4Cr,Zri3#90.5mmx0.5mmx8mm T & - 7, IS B OB B 1
5~10mA & Us V,SHIC DWW TS L HEHRHORE & HIZ[100)F6 LT[ )AL
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BRICH > TRIE Ul IEICIZBIRANY 7 LEER Uy BENEIIR V-7 Y a THO
A=K7 T RBHREEIEER Ulc, £ U TESIMIOBRE KRN L ) BIESERRE
THARE Ulco BEBIETOMERE, 1 D) LABERIIAIICLDBEETHZ LiIcLD
1T o120 RBBIIBIOHEHMEIZ OV TIE, EHADpin-pointD BAVE U HRHIIE % %
mCITI T EICE > THIFMU I

5-3 FEHKER
5-3-1 fiEBOF v 75 ) -V a v

X#EFC X DV Siv V,GaitBHI AT, V,Zrs V, Crp,ZridbHIC1S RS E & 78 -
TWSDEMRELUIL, VSUIDWTRVEERD. V,Gall DO TiZGalE D& 52 >0
Bt E BITV,GaO DRI D TINS5 D08 S NI BETIIE 1C 84 KT
BTRIEOLLEDNS, VyZr, V,(Crp,Zril DO TR VEER DI V,Zr,0 OB L0 2
HoNIH, BRIV, Zr. V, Cro,ZtDMBEAER > T3 2 LDEZEE NIz, TableS-
HEBEABHI DWW TERD SN T EMEBED T — 5 %7 T, V.SilRIbFERHREK L Y
bVIIDGHRL V,Gall DO TUHLFERMK L D PPVHlE L UGafllDREDE ST
Bo V,Cro,ZtDBFREBIIV,Zr L DINE T 5 TH D THIRVODCHC & BB FEH
BhTHabDEBbh s,

Table 5-1 Chemical composition and lattice constants of the samples studied.
Composition Lattice constant (nm)
V,6Siy, ; 0.4731
V,Ga,, 0.4816
V,,Gayg 0.4822
VoZty 0.7441
VeoCryZrs, 0.7417
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5-3-2 V,SiOESMIL ,
Fig.5-312[100]% L O[LLLIFRLEBHCIR - THE LI HEHZEIEE U TOIHMBOES
OB EKEN%RT, Table 5-20FATF—7HERICLTRLILBDTH 5,
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Fig.5-3  Resistivity of undeformed V-rich V,Si as a function of temperature and

crystallographic direction.

Table 5-2 The electrical parameters obtained from

the resistivity measurements for V,Si.

p(300)" (uQ-cm) p(300)/p(T,)’
T, (K) -
[100)  [111]  [100] [111]
114 71 82 2.1 2.4

'p(300) and p(T,) are the resistivities at 300K and just above T,

respectively.
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N OREHIT ~11.4K% R UFIEEREDp(T)DT>150K DIREHIH THEAR TIE <
d*p(T)/dT2<0& 78 - Th O R o h 5, AISBULENV,SIBT U LOEED
21K TILH h — IEA S OSSR 279 2 &0'b 5[28) L L. V,SiDIEEHEE
BETANIKES S LD SEFEIUILOREOHEBTRO LR 57110 [28], A1SEIL
S OBIEIR R E I MCERRAED SOTICBR T, 2 2 TOT~114KIML¥ &S
MR TOHAE16~17TK L DIEVMEE TS > TV B[1])e TNOHEITIMEEHERIR -
TRV EEZ Sh, EBHKRHIC O TEEHERIOERT 5 £ ) HIKIORE 1338
SNTHVELY, |

Fig.5-30 S 3 [111 ] MO BELRIEHH[100] L& D bETE > THBDDDNS,
LD USRS, VSV AR TH Y TOBEERMIUIZ A 5 — B EL D HRLIIKEF L
BOIYThHb, LHRICE T 2 BEIEOR G HIECo,SisEHI B THEHEINTH
B[29]4%, Fig.5-3TRONBEHORLHIIRENL DT EBDLN S, Jurisch
5 I3 BRI IRE B » THBEOEBOEAET 5 alheMid 5 2 L2 LT
U 5[30)e EDXAHT CRFEELHMBOLENIRAD SNILh - 1o, EIOR A HOHEROD
HREBITER U TO 5 etk A TEhiBn EBbh b, IBIORSFHONNERIZD
WTISIZEZ N, UllrichS[31]i V,Sif s DR BH DM O FEIC L VIR 25 C
EZIBRTN B, Eio, Paiifler]32] S (3R U7EBHI B WO TEHR Dsubgrain Vs DK
EHICH UTFFAHL T BDRBEL T B, & 54 IR DR —TE5
(LFERELED S DFTNICL - THET B LBbh S SRRESMERORAHICHFS LT
Al bH s b0 EEbh b,

Fig. 5-4ITIFEAEIE LIcBE UTUOROEEO[100] A ALE IR » THE LIcES
HEHLOBLE — BIEEEBEDT - F 2777, T (off-set)idEMZEHH BITLAEELL
LI, CHIZEREREBEDOp(TOEE bR TERBORENZMBEADSh T
Vo U U~ B8 — FILEOEBIENL DT (on-se) D ERMIZY 7 P LTH B 08
- BHOoNB, [1IFRLEEOFEN DO TS EMETER DT (on-set) DRI~ OB B
BEIh T3, |
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Fig.5-4  Normal-Superconducting transition behaviour of V-rich V,Si before and

after deformation for [100] direction.

KB TOBLERIZ

p(T)=po+AT" | (5-1)

EFEH B, I TpROKIZH 25 LB TS Y. ALnldEHTH B, TableS-
3ITIE[100) AALEFHIZIR » THE LI EREE UL TOROEBOp(T)D T — 7 2T <T
< AOK DR BEREPH TH(5-1)ICFitting S 74§ R %2 77¢, FittingldB/NEFEEIC L 1T
M. Table 5-3DFEIIRA(S-2)DSER/NMNITHLIICLTKD SN, S

N
S = Y D™ T 2 (5-2)

i=1

L&IND, JIT\ NiFitting DFHICKI} 57— 5 QY TH B, T—5 DFittingD
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BEAEVIRA(G-3)D/NF A =7 —RTHRENT S, R

N 12
R = { SIE (pi(T)mem')2} (5—3)

i=1

LEXND, Table5-3TiEn~2.5&7 » T b, nfHIZDWTIE, EHEEOFEDH AL
12 vhb S FDORE T Hn-2.5:020 51 T 5, ZOnflIdT?On-2L W HETRNHE
l ‘}1;. 5 °

Table 5-3 Resistivity analysis of undeformed V-rich V,Si
single crystal for [100] direction in the temperature
range T.<T<40K.

Po (R-cm) A (uQ-cm/K*>) n S ( (uQ-cm)’ ) R

34 1.62x10™ 25 1.50 0.00316

5-3-3 V,GaDBIKI |

Fig.5-5% & UTable5-4i2V,GaDp(T)D T —F %7759 74k, GalREH24% DV,GaiH,
P2 V-24Ga. GalEh28%DV,Gaik KI2V-28Gat g 5, BILEERREIIGE
JEIZ & - TEALT B0 RS I3V-28GaDBIEEEHIREDIF ) D V-24Gail L THED
ZENbD B, EBLOHE S V,SiERBIISHIRBTRoMP LIZNER > TS,
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Fig.5-5 Temperature dependence of the electrical resistivity of V;Ga compounds.

Table 5-4 The electrical parameters obtained from the resistivity measurements

for V,;Ga.
Sample T (off-set) (K) o(T)’ p(300)" p(300)/p(T,)’
@Q-cm)  (uQ-cm)
V-24Ga 13.9 31 90 29
V-28Ga 8.1 78 109 14

'p(300) and p(T,) are the resistivities at 300K and just above T, respectively.
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V,SiD5 & ERBIIRRIT.<T< 35K)Dp(T)D F— ¥ % R(5-1)ICFitting S ¥ 8 R%
Table5-5ISR T V-24GaDp(T)IIT* DKM 2R LT B85, V-28GaDp(T)idn~2.7
T T2 On-20 5 LD EUMEICY 7 F LTV A,

Table 5-5 Resistivity analysis of V;Ga in the temperature range T _<T<35K.
sample Po WRecm) A (WQ-c/K") n S ( (uQ-cm)* ) R
V-24Ga 30 5.57x1073 2.0 0.986 0.00378
V-28Ga 78 1.16x10™ 2.7 2.42 0.00224

5-3-4 V,Zr V,;Cry,ZrOBIIE

Table5-6iZIdV,Zry V, (Cro,ZrtOBKHeiR BN HTRE% E TO - 7 i#aBd R0 B
EMOEN T — 727, FITIIPESIE L TOROEEDV,Zr, V, (Cro,ZtDRE &
HWEFEBRDV,ZiDT— 5 bHbETRLUTH D, Fig.5-6ICIdBESEDV,Zr. V4
Cro, Zt DB — HIEBEBR HEOBRIEN T — 7 27 9H Criffuc £ O v,zr0 B %
BB REIIETIENT 200005, Fig.5-7121dV,Zrs V, (Cro,Zr DR RO BLIEH D
REREH 2R, KIZIEV,ZI08EDRBO T —7 bHiETH 5, HighLiov,zrDikt
AR I 130K B p(MOREVHFZICHN T B, & 2 TRHESEIUILREL LAY
B EFICHAT B, HEOV,ZEB TRp(MORER B> THREONE D, UL,
100K~130KITBE Tp(T)DREDIKBLOTMIBATHED08bh b, —H. V,
Cro Zr DS — R IC I3p(MDEFE N2 BN THEh, JHUICBIRIC L D V,Z2iD
p(TDEENHET 5 LR LTS,
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Table 5-6 The electrical parameters obtained from the resistivity measurements
for V,Zr and V,¢Cry,Zr. |
Sample T,(off-set)  p(T)"  p(270)° p(270)/p(T.)’
(K) (uQ-cm) (nQ-cm)
V,Zr as—cast 7.6 34 66 1.9
V,Zr annealed 7.3 41 77 1.9
V,Zr deformed 73 47 79 1.7
V,sCro,Zr  as—cast 8.5 43 71 1.7
V,sCrg2Zr  annealed 8.5 60 90 1.5

"0(270) and p(T,) are the resistivities at 270K and just above T, respectively.

Electrical resistivity (arbitrary unit)

V.Zr

7

-
Vmacro.zzr

8
Temperature (K)

9

10

Fig.5-6 The temperature dependence of the electrical resistivity of V,Zr,

V,sCr,Zr around the normal-superconducting transition temperature.
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Fig.5-7 The temperature dependence of the electrical resistivity of V,Zr,

V,5Cry,Zr and as—cast V,Zr.

Fig. S-SIZIXEMETE UTcv,Zr & UTOR ULV, Zid o EuB RO BSH ORIk E
g, TableS-5SICm Ulc & DICHEMETE U T bBIREEHREIIZEM L, Hizd
RED(TYIZ DO TR & D BRHLp(T )ds38n U, B e (270)/p(T )13
INE {155, Fig.5-9iCid. Fig.5-8 TR bf;‘%'-é:ﬁ%m‘@\ 100K~150K DR FERPHIZ 513
57— 5 %kmT, BMER®LV,Z0pT)DRFIIRONBH, BHESOp(THIZE
HiZ % U TOROBEIC N T LD 7 o— FIZi - T3, Fig.5-103EHREERT#D
V,ZiDp(TIT DO THABERETOp(MR b H DY TRUIKTH S, HTOLERATY &
ARG U TOEUORBCR BB H, ERETIC L5 OREHAOT 0~

LS AR THRBICBE I 00bh 5,

BEBEBEUICV,Ze, V, Cro,Zeds SERERIE L7V, Zid B OIKIREN (10 T 35K)Dp(T)

D7 =5 % H(5-1)ICFittingS ¥ 5 EnfliE LTENENn-2.4, 205X 02308 Shic,
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Fig.5-8 The temperature dependence of the electrical resistivity of plastically

deformed and undeformed V,Zr.
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Fig.5~9  The temperature dependence of the' electrical resistivity of plastically

deformed and undeformed V,Zr around the resistivity anomaly.
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Fig.5-10 The temperature dependence of the electrical resistivity of plastically
deformed and undeformed V,Zr around the resistivity anomaly. The

resistivity curve obtained in the cooling process are also represented.
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5-4-1 EHEEIE UIo v, SiOBIEEIEBREIZ O T
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PRAENDENIEE IR TH 5o V,SikfI3{100}<010> TEILE L. EIEEC
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DEFETATH Y SHBRO & FBT AL - 1o EHEL TS, £ LTI UMY RH
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U & > TS 3 RGO HRAIH Uiz o E %L 5B, 2T, EROEETORN
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BNotbOLEbNE,

5-4-2 V,Zrv V,sCro, ZtOBIEEH I L Up(T)DEHFIZOWNT

v;;@iﬁﬁiéﬁﬁisotUp(na)ﬁ”%“t:&zi’@“miluﬁ%@%%a:’)L\f\ Oota H[26]iF =
TERACEYZr,_ M, V,(M=Y. Nb. La, Hf. Ta) COBLIEI & XEREIFOFERD Sp(T)
DORF I - A EREERESNRRTH D | HERERRE LB EEERREDTT
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Fig.5-11 The structural transformation temperature T, and the superconducting
transition temperatufe T, against electron-per atom ratio e/a for systems

of Z,_M.V, (M=Y, Nb, La, Hf, Ta) [26].
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p(MDRFEAVCREHICL D HBL THO TEERE LTS, T UTZi(V,ysCry,), THE
P(MDOEF IFFERIHBE LT D LAVBMI N/ EBNXT VB, REIZEIF BV, Cry,Zr
DFERII DL TRoyDRER EIFIT—H LTV B EFR Bo VZID1UFEFH 1) DI EF
Ye/aldFy4.67. € LTV, 4Cr,,ZrDe/ald¥i4.73T. 2% Oota > DFig.5-11ZH TRH T
BB &\ VCro,Zri3 LA AHRBRBERA TR E L LB H D ERER IR . o F
Lo Tp(MDRFE OB SN LTI B, F7oV, (Cry, ZtDTiEV,Zr & D LT 38553
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AELTOEHDE UTHEEKEN,

FHREREOBLMEIMEIC OV TR, Roy[27)|DEN —BEMHROF— 5 Tid
zmw;%m®ﬁﬁﬁdmwu&~f%mLﬁunwmpm@@ﬁﬁ@Hﬁybfm5o'
AFETIRFig.5-TDOHD 513V, 4Cro, ZrOBKIEHMEIIV,Zr & © ETHM LT 5,
Z1(Vy,6Cro ), DIEHUEIZ DUV TRRoyD 7 — & THR I N T, L. Roy®
Zi(VosrCrony & HB L1188, CriEHIC & B IRIUIEO LIz Roy DR R & D BIA
ALTWBEFZ S, |

5-4-3 HH#EEIE U1ov,ZiDp(T)DRFIZ DN T ;
FEARETE U T bV, Ze ORBMEEERIRE L LT, CISEULAWIZATSEYL LY
ICHANTHHFBIFICL 2 BB RO EARE XN TE Y [17]. BHERSOILh
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HEE IR I B A B2 TV 5 &N T A[36], Fig.5-7IC k1 A#IEDV,ZiDp(T)D
REDPRE LB A EILE - BB AR LTINS I EKDNThH, p(T)DREH I 7 ol
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HARTHBCEVLEXIIRIT 5D TH - T FHABTEVERFHROA —F —ICET
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CISEULAIIZ BV T HEOAMNT UIZ LIBBEIN TV A[20)0 V,Zry V,4Cry,Zril
DT IEFig.5-7T300KU T DR TRIFFE L p(T) DAY ZR S hisH &b b,
UL U OotaSidV,Zefb EWDEDENE b > EBUWIRETBE LT 5205 12/,
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Fig.5-12 Universal p(T)-A plot for the electron-phonon power-law resistivity

behavior at low temperatures of various metals [45].
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