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Fig. 1. An illustration of the crystal structure of cuprate su-
perconductors, in which RE denotes rare earth atoms:
(a) The crystal structure of hole-doped cuprates; (b) the
crystal structure of electron-doped cuprates; (¢) the crystal
structure of YBayCu305.
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Fig. 2. A systemic illustration of the phase diagram of hole- and electron-doped cuprates, in which SC, AFM, FM denote supercon-
ducting phase, antiferromagnetic order and ferromagnetic order, respectively, and green dashed line denotes the boundary of Fermi
liquid regime. In the left part of the phase diagram, 7" denotes the onset temperature of pseudogap, yet the disappearing temperat-
ure is still under debate. Charge and spin localized states exist in the underdoped region (not shown in this figure). In the right part
of the phase diagram, antiferromagnetic order, diminishes in a quantum critical point zpg related to the reconstruction of Fermi sur-
face, and the second quantum critical point z, is located at the edges of superconducting phase and ferromagnetic order. Two blue

dashed lines associated with AF order are determined from anisotropic in-plane magnetoresistivity (higher) and the upturn of res-

istivity (lower), respectively. Red dashed line denotes the boundary of strange metal area.
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TFERAT [ 5%, TERES T Rtk Ak i 7 7= K IE g
BH. 12 E G LB & A AE B T B2 )5 1090 B Sy 44
S 5T & IR 5 68 5 A A TR L E A G
B, TRAGATR S TR Ha BH P A Y B ).

LA _E 64 S AR ) s T A AR A A I o R

, M T, AR & 2 07 Y. AH B A7 AR 5k

Y LA | BORWRAAR | A w22 % BB B A5 X I, A
& LT BB L BESFE 2N el B AR L rPoRE LR
G, R, RSO AE | B ik . AN AE (AR SOR
M) 2 B B A S I, X A R R
AR EA 4T 0. SR, i 22 iaFoE E R
FHR AR 73 & RO RIF 50 AR B R A <l
R, — R KRR s — Ay s — R R A
— TP ARE, A Y AH B P SRR XA R A
& ACAL IR | FRAE | B EER EWE K,
A A A S E N R IR S B AHE
M T AR RBIMELIAE S, EEREN R, RE LKA
KBS TR (R | SRS AT
AN T S UK i+ ) S SRR R % B L G o S
PRk, MM —E R AR IS R R 5
PERGIR 2, AT A BB AN A TR 28 2R T R
PIAAERAME. X FEOR R T 58 2 R D R — A%
A, A5 B AR R R AR R A A — X
AT RAEAE A il INPROAH R R R, 45 5 5050
R ST, SET BB B 55 5 I T A o

3 WREEAE T ENGE

[ Jogt i AR SOV B 2 Bardeen-Cooper-
Schrieffer(BCS) Bt (Y B M) Z i, AT LA g5 FAiT—
SR, BCS #USTEA: (1) B4 3l 1 R IR T IRl
FRUN 0 &I, T TR 2500 1) 2 BRI J = AR
AR RS 1T — AR A T, ~
M2 (M ARG R, HA 32002, AMEL
Yy s T Ik, AF5R A — 5 THE = 5 A4
FALYAEIRIAR, 5 — 7 AR AE AW 248 -4 B
HUUE RS T, ARy &, WES 2R
B )« RN X H A i R E A R T
B E (n) MR, 1989 4, Uemura 4 )
i FHuSR M & T 16 FA T A9 4 S AL = s 5
W, RIAERBIIXI, T, b6 ng/m" (m"HETFH
ST ) ZRMEREIN, AN TR] A AR 2R 2 A [R]— A0
H# (Uemura’s Law), 4iB224kS8 N, JF 46 I 25
Ak, BEBAEE WELERN n/mEHS5KR
A ST 1) )2 500 56, 2004 4F, Homes %5 M PR 5+
R S 1 S S8 23 v B B R U o P EL T L
Odes JFIFFE T HL)Z | RUZ S AP F A% 8 Tk
Nb, Pb BFRER (p, ~ 04.T.), A HBHRAE 1R 2
BN R — AR B L, B fnd B
FEM B AREMRES T Uemura’s Law, {Hifi i Homes’
Plot #B-5 /K #52%i# 2 [F]— R,

2016 4, Bozovicas ™ {f LA Y TSRk Bl He
AR, BUX N AEB 2B B A gh T 42
HOTREAARERR: RRBETARNIE o 5 T, AR
NI R (T. = T, + apy), TEHEIL T, =
0 BIPLE, KRB _IKIT (T. = 7\/pso ). Zaanen!™
TE R0 A SR8 45 T PEAN: a2 R ] 2R b ]
BCS FLE MR, X — T, 505 EE R A FROC R
B TE L B A0 A A IR AR AR R
B EE R FEA Y BLEAE. A1 Uemura’s Law A4S,
A LVE BIFE N R B4 B 24 0 e s A E v, HE
R -4 2% L 3 -4 8 & A AR A, T
pso AEG—HILMERBOCR . X520 BCS #ig
T, BB B 1T R 2% B TG STE B T &£ B 1
XFH, BER T iR S ML I AE S5 RS (weak
coupling) 24 FHY BCS ML, 1] e fEaifil & 251
B -2 N EHEER (BEC) MU $R1f, Bozovié
BARY XS TARESRTE 12 422K X 2000 249~ 1 it i
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11 52% LSCO WAL T 1) R GEWFoE i 2t b g sr
TR, AN R it 0] 18 Jo i AR S M A 22 ST ety
g R 22, 7EH AR AE SO U4 3] “call
for advanced synthesis techniques”.

AN, XFAHERT S S, 52 IR TS5 04k
PRI RIE R (Gl R R AR R [ o), AL
S A LA R 25 535 3 il SR )
P AMEE T A, M LA AR 1 5 DX ) A B
JERUHE; [, S 1 ZEAH B b B &1 i SRy
PR R T Im AL AR, I S — P s &, $2 7
BTG BE, AR B Nk AR i R 7 X LA
HRAZ ).

SEIB IS, PP R A S R AR
YR AR R TR A (-7 IR
AP T 0 A Rt A F R IR, T8930 R b4 st
FEH A 7H4)” (materials genome initiative) i =K
HARERZ —. Flm AR 5 RIERRTE 1%
G5 2030 75 1% ) B T D7 ik 14 3 3 b 4 A K
Ja TR, HiZO BRI GBI bR A
(R M 354X R “TFATALFE” A Y TAEAR 5] 2 [1]
S S B2 R A, SRR SR B
B P, R bR 5T 07 kS e A
G, A ER RIS R ERCR, 555 A,
TIP3 3 7 T 14 i R - ey 2 R 1 A v
S St 5 vt/ L

1995 4F, Xiang 55 77 ) Fi] 25 H A A M 42
5T ARAE R —H 10 mm x 10 mm B3R 5K
BT 128 FiA R 453 1 B AL & W B TR NP4 T
B, PR 7 8t EAT S AR A o). TR AR
fill I, 1998 4, Wang 557 ke T mni G
AR (high-throughput combinatorial thin film
technology) F-K Hh T M R 5 (OB EUR LR
%M‘**E’J]%Eﬁ%f_ﬁi, TE—H 25 mm x 25 mm B
fik i ESHL T 1024 AN [R) 253 1 [ P47 8
FEPe M 2 1 BA B KOGHERERI AT R 2. |
TR SIS R 5T 53 e H e i 2 A R R RN
IR HE U RAERCR, JRMS 1 FSE R 2
KIE.

e i T 2 5 R R R T — UM 5 R L2
Gy BN 22U BRI 2H 3 ORE i, LA R £ 25 A
JUF-58 48—, WOSHRAR T AMER R T4 i
G el s I SRR, T DATE— A R R & 1Y
JAI RIS RLASH = 2 o PR, SRR

M2 AR R T B e AR, TR A BB S Y
ARG, AL MR 7 i AN RIIE T FE
i il B B — Bk, 1 HL R R T X RE SRR SR AR
TR ORS RE VL B, X TR T R AR e
La, ,Ce,CuO,, fii FH =i f 41 A W sF A B T L il
% Ce &N 0.06 < z < 0.19 A HIEES,
BZBAEEE S T ARG TGRS (2pg = 0.14)
TR S0 AL A5 — R IR A A (3, = 0.175);
AT LA B 1800 B A 1 (R A 5 W, AT ke 31
KEFEB AR X EMER. B, FEKEN 1 cm #Y
WE FHl 4 Ce &4 0.06 < x < 0.19 ZH 47
JiBE, FLA A3 B Ar = 0.013/mm; i & Ce & &
$0.16 < o < 0.18 AYLLA MK, HA Bk
Az = 0.002/mm. JXFEAL 506 T LA AT R
TGS ARG R, A X e I BRI TR
AT A AT BE.

4 F—RAGFEEKEAR

41 HETFHRHBHAETAMWASEREK
Tk

5 45 (1) ik vh 6 DT AR (pulsed laser deposi-
tion, PLD) A 3= 5 A I 68 14 Ik i BOGHE b fE
TR, EAHOE S M Z A EAEH, (R R
TED P 0 S ik [ 28 A e, B T OO0 A b 7 A e
MIAF B TR, 155 B TR Y B ik i f b
18 B IS S 2 A RS B8 0 W B I AR IS R T R
SR K. HA WO RAMEROR & H AT IE
TET M — A A R R IR AN
PLD 5 S st AR &, AT LASEEE T
RN S, Han, AR T 2n
A 79 Bk H 80 s R U iR OCHR S A4 B2 A5
BHRZR T, KIINPT AR G B

B — LA AR AR A O B2 76 FE A R4S IS
Z )i B R SR S R AR . B AR K R
Bl 6 iR S — 20T AF A, [l I (A AR A
) 70 AR 8 0 3 B2 S S2 A 5y, 3 Wl 1 AT B )
K, XFETER IR EIE L A 55 B9 BE 4345, B
e BAT IS L , BE S FERAR B BRI IR 5
TODTRSRERS B, [l SR Ak S AT ) A2 LUE
JE B R JE SRS B, 12 R ) IS 2 R R PV
W, IXFERr B 2 R R 431, B ] 2232
Wb o =D R EIRGT, B B A —E
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5t FRF ], PRIk P AR R 23 7 — 1 LR JEE IR S
(GBE G A PG A ), I AR A AR A Bl ) 7 18
T A By, BRI EE 1A, SRR B KR
S S 52 JAH 07 J5E PR A

*

=

N

_
One unit B
B cell

K6 ELERS SRR A K T A RR B A )
Fig. 6. An illustration of a typical procedure of binary

combi-film growth by using moving mask techniquel™.

PL Lay ,Ce,CuOy 5 41 W My 451] (7)) 36 B
SrTiO5(001) M#HIE, La, oCeyCuOy, ;. s AHAF A,
La, g Ceq19Cu0y o s HHA B, KRR 720 C,
AR FAECH 80, BT TR ST 90 SOk i,
TES5UEN 2.0x10° ! Torr (1 Torr =~ 133.322 Pa),
HAHBEAA A 3 mm x 8 mm.

4.2 ETHFRIMNENAEGHERERTE

B F 4 F W AHME (molecular beam epitaxy,
MBE) £, [RI#FER] LA SEAE DL L (IS T AR EAE
KA. ST T PLD A2 & Wil A= K5
U5, ZBOR B AR T 731 R A DO AR T 5 5
ASTT I AEAN [ R AL 7 A et i 224k T b PLD
FARTE A E A, MBE £ A H o —78 K A4
AT IRAEE R —Jo R, FrI R4l a8
AT T3 T, dRURRH LR oT 2R A TR
AT AR I SC R LAZS /XA SR )
T La, ,Sr,CuO4(LSCO) M, La Ml Sr Ji¥
$H ZAF Cu 1 L A7) 0 2500 &2 (La+Sr):Cu =
2:1, FHIREA 2 La-O Al Sr-O [ HoAth 4.
MR Sr By 1 AR —T7 ) b AT LR A7 R
KER, WALE Cu T RIS ARITEIL T, La i)
O3 ¥ HS ARAE [) — 5 [e] b A AR 17 14 o7 " AR G
R, MR FECE L. XX MBE &SRyt
ERAESR T LA B — 20 A A B v ) K

TEHORIBL b, AU AT LI Ry 5 58, Hoh
B 2R —Bh 7 SR M R 28 K ™ R TR
H & T A S50 gl 7(a) Bios, 43 F o
IR D4 PR A 2 i R B P 1S T AR, Bt

([0 e 7 S A VAT o S B ] R | S/ B
TR I I — I FEERT, 70 TSR B i
T AR BN —1 B 55— i T et A
T B B TR i A A A G L Bt {7 8 i e A A
. XA AT LLE i # )40 9 R AR e AL
KB EDR, WK 7(b) Fras, Sr iDL E w5
SN o BZE B TR T(a) B (9 SEB0 45 1F
T, Sr FUTATECRAE 10 mm MFEE EARL T 0.01.
MEIRJEEE AT A Y, OB A A A2 A 28 A U
R A 23 AL LA 56 2 s . Q2R A 2R TR
HORBYBREE, AT AR — 0T 2 i r 3 17 45 T 6
PRIR 7 A DR, 308 42 Sl 7 DR 1 20 A R oA 1 )
PO AR B (7 B BRI .z X RERY Tk,
A LASERE T3 SR MESOR A A R AR 1 (9811,

(2)

Deposition rate
=
=)
S

0.92 -

e 1 2
QCM position/cm

7T T A FARAME B R B A A W A KRR
(a) ZE A UR KA 43T SRAE 23 6] B 534l 5 (b) A1 3R
i T 5 o AR AR 4R B 2 ) 53 A1

Fig. 7. An illustration of combinatorial molecular beam epi-
taxy (COMBE): (a) The sketch of the distribution of atom-
ic beam evaporated from the source; (b) the spatial distri-

bution of the deposition rate calibrated by the quartz oscil-

lator.
5 BREMEZENEZLR

1o 38 5 AR DT ] DUAE — o ab i B s Bt
W R > SR, I, TR e 5 Z DLICAY
M R AR RO RSB o 923 (8] 73 e, AT 36
2o 00 ) AN [R5 B O A PR A 5T Ak B 2%
AR
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1 cm
(a) ////1 / (b)
5| LAAA
~ViAAL
7
VaViV4 %
A
LA
7_// /§ © o
Wil
— Rl %
N NAVANA - 2
S % :
<. e |
=" /C Tk

E 8
PR TR DX 35 B4 52 3 A R AR 4 2R (9

Fe-B .70 73 414 IR A4 A [7) o2 5 4 ol BEL-JEL BE KA G 255 (D) 64 B R B B 57 22 3 108 vl BEL YN 4k 25 B8 S IR s (c) 2 1A

Fig. 8. (a) Mapping of the temperature dependence of resistivity on the Fe-B composition spread film; (b) a 64-pogo-pin-array

probe; (c) diamagnetic signal measured by AC susceptibility on the same chip where resistive drop was observed!®.

2013 4F, Jin 45 B HTRE 4% W S B AR 2R K
i SR Fe-B Wi, JFAIEH 17— b 238 i
00 v BEL R LB S AR g e 2 . A 8(b) Bt
N, ZEEEAE 1 em x 1 em WX ERET 64 4
SRS, KA Z BB A FR 2008 1 mm, Al A
16 A FQ BH- I B2 G, 18] 8(a) S IL M IE RS
DNy FL BEL R 2 A M G 2R A v 2 S
Fe 25 i X [ 2 SAR B A e PE T B 240X 281k, %
A DI P ] A A L BELZE 10 KDL iR 300N, %
MBI FeB,. SZ LR (K 8(c)) 4ith
PR AR 5 ARG 372 1) P BELATY S # U 1U ab Ay
SRIME. X TR T 4L MR i s T
SRS 6] 73, S il F PR A BT T AR
2 — I 1.

1 BIOEZEOAR TT DLk — 20 5 w8 i a1 A 2
[y e &9 P il T —Fh XA T 620 s
THRHERIR, WERAEC 2R AR B T R e I A%
£ (Hall bar), HURHITT M H KRR, K
A 62 WA T LANE. 18 i DA [R] X 51 £ 1]
A HL TR 22, AT DAAS B ST A A ) 02 A
BEL (4Tl 9 vy fih o 1A 3 X ) BUR 7R R
BH. (1 anddefih i 1 F0 2 BEXT). KABTE R &
WAL AR AR BT [ AT, BT USR] A9 37

XL T AR B2 . AR G2 5 B A Ll
A LA B s TR BB 2 BB OC R

Doping gradient

&7

B9 o FH T2 4 R 02 4 o N X D' 220 PR 6
Fig. 9. The lithography pattern for the COMBE samples.

e LIREZIB T, — 3T 64 M98 4 i B2k
M o 2 AN RDRE R (B9 e - ),
A 62 AT LU SR B 31 X 224 H . ik i,
T LR e, T & 2 I T8
FHRCR B A, Al LA [a] i 0] 8 4 A 3 % i 31
Xof L, 7 ELIM 59 T DL e — A R S B 8 H Y
TH .

N T RBCRNE B AT A SR T T S
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T12R, 5 RUBE 22 SRR 1 DX R B AR Ry 5 i A= . DA
LCCO 41 & M Ry 191 >R 4 2000 77 Ltk 4T R-
T, 7E—BBEdh B 3kAs 320 5% R-T i<k (—
JZEZ, it 8x8x5 dIFFi), 44 s/ HEn]
PLRE] § = 0.0002. B Fe L2 an & 10(a)
FIER IR, SR XA 5 2R FH D 0 £ Pl B
B L AR A h £k, 25 SRRl 10(b) Fis. AT LLE
, WA — it i, 8 A8 T 2 B WA
Bk A SR S M. T SR S
TH R BAE TR IB 22 T B DA ST SRk, AR S —
UL (R 25 5, BEIUEL B8 T M T O P R B AR
BT N — 20640, eI E R A 10(c) s, 2R
Jei 2R P 3 e 37 i 19 900 38 9 PR AT R- TR,
EARZERANE 10(d) Bis. ATLIE Y, N—im 35
Hh— it T A TR R AR R T % A Pk
B I RV B PR B, R TR = UORZ, ok
ZIFAREIE 10(e), BAR R-T #i£EanlE 10(f) froR.
DORE—K, K fe 20 o S ) 25 A4 R P R AIE 114 2 [
SRR ORI B OK, SRR fb 27 A3 1 4 ol
WEEERTIPIN R (210, 8t TG S8 vk
IR RR, #E—E i T & IR Ao a, P15
B THSHEARE T, G RSB (v-2,) 1

(a) . _

e
o
=
(=)
=
e —
"‘—-\._‘_H_\_\-'_\_\-
oM
i
=3
o
c
p(T)/p(200 K)

ox = '_/
0.0002
© " i/
0.1666 | ’[0.1678

El 10  LCCO 44 # 5 i fi iz i ik 45

AL LA

2, B AT R FRAESE BN EK B oK 2%
R R, BT (B 5 HFRE ) 58 35 AH T 401 AU RSt
TR B[R] B, AR T S I A4 4y, s
8% (scanning tunneling microscope, STM) TJ )
i — DR TE s (153 HERE 1, AREAA K RUEE (1Y e i
SR TS SO S REBR S R RRIE S A AR,
STM XA ity 2 THI VA 17 B R AR B 7 2, 38 0 75 22
J A7 i BB A R . R, AR GE R STM fEAERE
an B Bl /N | JCAE I o S () A, ax BR ] T
TE e il R A A R . A 2015 4R,
o[ B 2 BE ) BRI R T A AT LR iR TR e A
50 18 T 2 2 43 A A RS £ B R SRy S A
FAER G PO AR R G R T etk (i i AR 1
Th, e T SCHRE BRI 2 12 sl R 1 R
BATRZ R, KKPEE T RG a1k B AR
PE. ] AR R R STM F3 Sk e g Se LK T
10 mm B9 RIEE XY F/NF 1 pm 09 &4
JEEAL, 2 A O Al A T i BT A B
& FeSe i EAE 5L, 453 7 0] 58 10 1 5 3% A8 IR
I 97 5B 32 1 A G 3R B LD 7 I, a1
JiR.

p(T)/p(300 K)

p(T)/p(200 K)

0.167 200
100
2 01680 g%

(a) H—UOLLIR IR IR (b) 28— UOLRI SRR £ DR BN R-T £, i 5%

P8I B A 45 2 ) 3 T T FEAIR, BRI & = 0.19 B — Il S PRI %5 (o) 38 ZUOLZIR T RDEZNERE; (d) 58 YO 245K
JEAABIER R-TMEZE (e) 8 =UOLZIR I EDOLZI R, LI 4 SR 73 BE3 9 0.0002; () 28 =YL 2S5 A5 4 MBI R-T

ith £k

Fig. 10. The results of electrical transport measurements for LCCO combinatorial film: (a) The pattern in the first step lithography;

(b) the R-T curves of different channels in the first step lithography. The T, decreases with increasing Ce doping; (c) the pattern in

the second step lithography; (d) the R-T curves of different channels in the second step lithography; (e) the pattern in the third

step lithography, where the nominal resolution of composition is 0.0002; (f) the R-T curves of different channels in the third step

lithography.
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(b) 500 (c)
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% 12+
S 300
g SE
+ % *
w0
E 200 - & 6l
1000 3l
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+ Gradient thickness film

o bk s e o TH°

0 1
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O 1 1 1 1 1
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F11 (a) HAMOL T R ANE -4 1 BRE OB S Rt ; P R T ) 4 45 WK 2 8T (b) Bise s A 1 i b 8 5 I
FeSe Wil R-T Hi4k; (c) B5J% 2 FeSe WBEAR i Ty 55 AV R 5 (d) A A K I FeSe W JE L 520 B 4]

Fig. 11. (a) The photograph of the combinatorial laser molecular beam epitaxy system integrated with low temperature scanning

tunneling microscopy. Inset: Schematic diagram of the combinatorial film deposition stages; (b) temperature dependence of the res-

istance of the FeSe film with gradient thickness; (c) thickness dependence of T, for a gradient thickness film; (d) atomic image of

FeSe film fabricated in the system.

6 mEEFEEFOLTTMET M
R B B A

TEPFPA B I b R A T L, 2t B—
MEFHAE)Z, XNEPFh RS,
MG TR EI 2. KERZ R RA LaAlOs/
SrTiO47, FZ: FeSe/SrTi0,5 55, 7E4iA L2 =
JEAAR Z s e B T BT S B0 AN Lay 5510 45
Cu0,/La,CuO,. Wz tEm ik, 1148748 Lay 55
Srg4sCuO, B A F AR, KB 441 Lay,CuOy
JEAL SRR X )2 R i TR A A —
TE ST B T ) — B2 CuO, T E L TR T
P (XA~ CuO, T E ] LA § B4 7 S
5 LA H ok 1000) ) T AT LABFSEAE Lay ,Sr,CuOy/

La,CuOy MUZ B3 13 RGE MR St 822110 ik
JE, R i O SR S AR IR T, B s

Y A VIS 1 T R (AR FR AT AT LIRS 40 b ) £
T, %t o BARIC R .l ad i & 2 Hedl A e, 11k
SEPB T S AR b, B — A TR A A A ).
mE 12 R, 76 38 Pedl G k45 800 21-4F
WAB AR, ARSI TS T 0.15 < x < 0.45
M L, NTTARE] T, AT 2 XA R
WS, LR RV ZEH La, ,Sr,CuO,
Hb 2R RRIB AR o BRI R B Y. B
TRIIFIE N ZEIE S % S0k [91).

TEAAEIGE T, RERSRE AlA Y H 2 ok kS
Il AT AR IE B A SR B 7K TE S 80T
FEARAS B 1 H AR BEAS 18 B TR RS e T 2
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Fig. 12. In the bilayer of La, ,Sr,CuO,/La,CuQy, the super-

conducting temperature 79, which is the onset temperat-

ure of T, as a function of the doping level z.

KAE 1 mK 89 76 AT B2k E S8 &
AR LG e R A S A R R 4B 2 X, (1B
FUTE © ~ 0.06) b5 =38 I 48 S A6 78 Sy it
SR 92951 A ) S H AR I RE IS B 1 b 2R B 4%
(g RS FE AR 0.01, Qi Atk R fig i R, U)ok
2 0ORS BE e V% e TR AR T ek B RS FE

ZH A R AR X T LA X s ) — AN 7E
BT FHRIMER AR 4 A AR5, BoR
T AR T 2O A KT, ol ISEEB 24T
Z (40 Sr) 7£ 10 mm AY R K/ANEF N A 4% 1
AR XM MR 0 B 24 M R 0.06
BF (DA Lay ,Sr,CuO, R, B2 EFE 10 mm 1
R F R JE 2 0.0588 < = < 0.0612. 247
i S22 M P 3 TR S R Rt ) AHAR K PG
ANBI LR HE 85 2 300 um, JF24 o X AR A B A~
FEHIE A 250E, Wt 2« MR Az =~ 0.00008.
PRI B S B s T R 7R R B e LA A v

13 25 THE LSCO 4H A1 A SE B & 1
5. M RHRBEE TR AR p(T) Wos T 8
TR K AB 2% KR ERE, T REE B2 « B4
R AT LT O M UL SR S S A B R
FEASIRE T, W) 10 K DL E. S FERE, %
TS B HL B R B 2 A3 0T SR . X 5 5
o G A P AR I R B i A8 2 i 49 1 T A —
2, WA R WL A A B AR BT L T R B
R AR L. TR A PR G R VR4 AR it 7 ol 2 R
7 E—2E, SR e L S

1.5 1

1.0 A

p/mQ-cm

0.5

0.0625

4, 0.0631
(0,}2
e, 0.0637

0 5 10 15 20 25 30
T/K

Bl 13 fEB 2 u BEE O 0.0588 < z < 0.0612 9 LSCO
2H 5 v 6 b 00 0 g e L AR B UL B 4B e i T B A R R
Fig. 13. The resistivity as a function of temperature and as

a function of chemical doping for z in the range of 0.0588 <
z < 0.0612.

18 AN T 1%, 5 Rl A 45 v SR 5 S 0= T BA
WIS TR R R TS AR P B S e | il
JEFB AL R G ML M. MR 2K s B R i 3
PR ARG G AN E R 7k, A5 Hh e
Tl S S, S AR AS B AT B S (cha-
rge cluster glass state), J MSZI A G HAAEE T i
T PR A A AR A BRI ST A28 5
A2 3CHR [94]. A EHORE SRR v 1 S
BRI R, FATFE AL W 5 5 5 R
JE R SRAEH A SO s S A IR | SR il
LB 25

7T RELERE

ARSCNBHES T B2% | BHARB L SRR S iR
(R R A LA R YR E T B
47 T e F BT ALY T S, IR
I Hh AR GE il Bk A — A v A PR A A 32 LA
LA e A B 5 i I W A DR 5. 2 T4 S
21 A v RS i 0 5 U A A — A Qe i A
BORBEMG T, FEARAS | Py B B St i
SEWTTETT T EAE AAEA TR, BT T
—MICHT ) e R ST 0500, RN, X A
S AR AL RE DAy RS A R S 8 K 2R 4R 5 AT
Y.

TER B A s TR S AR B ST T, 45 26
X R 1 LA SRR R T SR S, LA AR
AU A R IR S Z ) R SC R AT 2
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Abstract

Cuprate and iron-based superconductors are known as the only two types of high-T, superconductors. The
mechanism of high-7, superconductivity is the most challenging issue in the field. Building accurate high-
dimensional phase diagram and exploring key parameters that determine T,, would be essential to the
comprehension of high-7, mechanism. The electronic phase diagrams of cuprate superconductors show
complexity and diversity, for the strong coupling and interplay among lattice, orbital, charge and spin degrees
of freedom. It is tough to construct a high-dimensional holographic phase diagram and obtain quantitative laws
by traditional research methods. Fortunately, the high-throughput synthesis and fast screening techniques
enable to probe the phase diagram via line-by-line or map scanning modes, and thereby are expected to obtain
high-dimensional phase diagram and key superconducting parameters in a much efficient way.

In this article, electronic phase diagrams of cuprate superconductors that are obtained mainly by electrical
transport measurements, are briefly summarized in the view of cation substitutions, oxygen variation in the
parent compounds, electric double-layer gating (electrostatic/electrochemical manipulation) and magnetic field.
We introduce the preparation methods for combinatorial film based on the developed pulsed laser deposition
and oxide molecular beam epitaxy techniques, as well as corresponding scale-span high-throughput
measurement techniques. These high-throughput techniques have been successfully applied in the research of
interface superconductivity, quantum phase transition, and so on. The novel high-throughput superconductivity
research mode will play an indispensable role in the construction of the high-dimensional holographic phase

diagram, the comprehension of high- T, mechanism, and practical applications of superconductors.

Keywords: high- T, superconductor, cuprate superconductor, high-throughput combinatorial film, electronic

phase diagram
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