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Fig. 1. (a) Phase diagram of LiFe;_,CozAs and the corresponding evolution of Fermi surfaces of selected dopings measured

by ARPES, the inset illustrates the evolution of Fermi surface topology, where the hole pockets and electron pockets are

indicated in red curves and blue curves, respectively (Reprinted with permission from Ref.[35]); (b) photoemission intensity
along I'-M as a function of doping level in LiFe;_;CozAs; (c) and (d) are the same as (a) and (b), but for NaFe;_,CogzAs.

The abbreviations SC and CAF stands for superconducting phase and collinear antiferromagnetic phase, respectively.

207405-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 67, No. 20 (2018) 207405

Ba;_,K,FesAs,y

160 =

= BK40~? BK65 T.=23 &
—\ == _
120 M ) o
\_/ BK86 T,=6
X BKBE&,T
= 7 M

SC

0 0.25 0{50 0.75 1.00
Doping

2 Bay_, Ko FepAsy MIMIEIHG B LAMRFR B 2106
FLT-RETE I B ) B K TR AL, 4 B SR IR NS MR AR R =
Pl 23 AR L T Y VR i FH AL B SRR A SR 2k 6o S
AAFISLLR () [ BRREAR 53 W 4 5 9 SC #1 CAF
Fig. 2. Phase diagram of Baj_,;K;FeaAsa and the corre-
sponding evolution of Fermi surfaces of selected dopings mea-
sured by ARPES. The inset illustrates the evolution of Fermi
surface topology, where the hole pockets and electron pock-
ets are indicated in red curves and blue curves, respectively.
The abbreviations SC and CAF stands for superconducting

phase and collinear antiferromagnetic phase, respectively.
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Fig. 3. (a) Fermi surface of LiFe;_,;CozAs measured by ARPES, evolving as a function of Co doping; (b) auto correlation

analysis on along (1, ) direction, representing the Fermi surface nesting condition at different nesting vectors; (c) illustration

of Fermi surface nesting condition in LC17; (d) temperature dependence of spin-lattice relaxation in LiFeAs and LC17.
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Fig. 6. (a) Photoemission intensity along I'-M as a function of doping in LiFe; _,CozAs, the inset at the left panel illustrates
the Fermi surfaces and the corresponding momentum cut; (b) MDCs at Er as a function of doping; (¢) FWHM of bands v
and 7 in panel (b) as a function of doping; (d) MDCs at 50 meV below the band top of « and 3 as a function of doping,
the corresponding energies are indicated by red dashed lines in panel (a); (¢) FWHM of bands «, 3, v in panel (d) as a

function of doping (Reprinted with permission from Ref. [35]).
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solid atom indicates the doping site (Reprinted with permission from Ref.[35]).
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Fig. 8. (a) Fermi velocity vpof bands «, 3, v, and 1 as a
function of doping with k. value around I'; (b) Fermi veloc-
ity v of bands a, 8, and 7 as a function of doping with k.

value around Z (Reprinted with permission from Ref. [12]).
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Fig. 9. (a) Photoemission intensity along I'-M as a function of doping in LiFe;_,CogAs; (b) EDCs corresponding

to the photoemission intensity in panel (a); the green triangles track the dispersion of band 3, and the gray areas
indicate the bandwidth of band 8 (Reprinted with permission from Ref.[35]).
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Fig. 10. (a) Photoemission intensity along I'-M as a function of doping in LiFe;_,CozAs; (b) EDCs corresponding to the

photoemission intensity in panel (a), the green triangles track the dispersion of band 8, and the gray areas indicate the
bandwidth of band 3; (c), (d), (e), (f), and (g), (h) are same as (a), (b), but for BaFea(Asi_4Pz)2, Fei.04Te1—zSe, and
Ba(Fe1—;Rugz)2Ass, the red dashed curves in (¢) and (g) are the parabolic fitting of band 8 for determining its band top

(Reprinted with permission from Ref. [35]).
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Fig. 11. (a) Photoemission intensity along I'-M as a function of doping in Baj_;KzFezAsa, the red dashed curves
are the parabolic fitting of band g for determining its band top; (b) MDCs corresponding to the photoemission

intensity in panel (a), the green triangles track the dispersion of band 3, and the gray areas indicate the bandwidth

of band 8 (Reprinted with permission from Ref. [35]).
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Fig. 12. (a) Summarized phase diagram of the transition temperature and bandwidth of 8 as a function of doping in LiFe; _5CogzAs;
(b)—(f) same as (a) but for NaFe;_,CozAs, Bai_;K,FeaAss, BaFea(As1—4Pz)2, FeTe1_;Ses, and Ba(Fei—;Rugz)2Ass, respec-

tively; BAF stands for bi-collinear antiferromagnetism (Reprinted with permission from Ref.[35]).
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Fig. 13. (a) Bond length of Fe—As and Fe—Te as a function of doping in various systems from Ref.[3]; (b) bandwidth
of B as a function of bond length summarized over various materials; (¢) normalized bandwidth with respect to
those of pristine compounds as a function of chemical doping, the light blue background indicating overdoped

non-superconducting (Non-SC) regime with large bandwidth (Reprinted with permission from Ref. [35]).
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Fig. 14. (a) Phase diagrams of Rb;Fea_,Ses_.Te, and K Fea_,Sea_.S. as a function of doping, SC, M, and N
stands for superconducting state, metallic state, and insulating state, respectively; (b) evolution of lattice constant

a as a function of doping in RbyFea_ySea_.Te, and KyFea_ySea_ .S, (Reprinted with permission from Ref. [36]).
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Fig. 15. Two-dimensional Fermi surfaces from Rb;Fez_ySez_.Te, and KyFea_,Sez .S, samples of various dopings from
ARPES measurements. The white solid lines sketches the Brillouin zone, while the white dashed circle indicate the Fermi

surface of band ¢ (Reprinted with permission from Ref. [36]).
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of the bands (Reprinted with permission from Ref. [36]).
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(Reprinted with permission from Ref. [36]).
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Fig. 24. Comparison of Fermi surface and low energy electronic structure between NaFe;_,CozAs and Ki_,Fes_,Seo:

(a) Fermi surface of NC32 measured by ARPES; (b) second derivative of photoemission intensity along I'-M, where the
bandwidth of 8 and effective mass of §/n were indicated; (c), (d) same as (a), (b) but for K;_,Fes_,Ses (Reprinted with

permission from Ref. [35]).

207405-19


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 67, No. 20 (2018) 207405

T EE M R R AE AT B X A0 1 S OB AR
ARHHEFHOREHE KT, X5LiFe; ,Co,As
1) o K T B 45 24 A T TG (B 1 (a)). RETE
LiFe;_,Co,AstR ZH, v oK DR TE &5 R HEE
il LC17 MTLC30 R4, H2 T3 Ep Wi
(AR T2 B SR ZL B A T, + ek DR e g%
RAREIEE RS, Xl SR 2akfH

DUHR. SR, IXAE— AN B oK T 0 Fh 45 R Rk = ik
Z IR &R, FEAREE T 28 R 3k, B
WK, Fea_,,Seo FIHLE FeSe M. KX ik R 1)
%7{6@%‘3&7@ SACLIRE N Py RS ey

it 7 30 K227 *ﬂjﬁﬁﬁxﬁ\ﬁK Fep_ySey HIHL
JZ FeSe I (1) T HLELFI 25 — 2L SR B 2
AW, THEEBEAMER. LW, K,Fea_,Se, H11
S M AN L8 R 2 TR A 4 5 5965); B FeSe 1
i et JEC R ST (6 4 A 2701 S 5 — D, Wik

{1 FeSe (L& A FeAs (b & W0T8AE — 14— 1 MK
TEE, £ Co B8k R M %L 2 Lifshitz F AL F
3 LV A (R IEC R AT R AR AR AR Y. X RN E
Co B2k, NMUERII TR IS S T, A4
FAI HL T ORIC R B A AR /N 1 T L O R BR E
(19855 42 7] LAAR SR Hb 4 i R 5

Bl 24 (a) 1 ] 24 (c) i — 2P LR T NC32 1
K, Fey_,Sep LT 458, BARENTHA LT
— PRI SOKIH, {2 NC32 RS, K, Feo_ySeo #
H30 KIS ot efERTEHE LR
75 WG N B S 1 R HE R . NC32 A% T
K, Fes_,Ses, B %0 EH K, L BURET 6 /n 1)
BRFEE /D, XARPINC32 B R TR B
K, Fes_,Ses $31R % (24 (b) A1 24 (d)). K25 &
e S 3 3 B EUBL T M R I LT B RE AT (Y R

(@ 4 -
> (c) Ko 77Fei 655€e2 L (d) Ko.77Fe1 655€2 - 1
o 0+ - FhoHehe- - - - -3 o U [ 1
E —0.14 “F 2=0045 5 T
| x=0.100
S =02 Z z=0.146
......... ~ —0.14 g 4r E
5 =
> ‘ S
© S|
= —0.1 3r T
[‘ﬁ ' —0.24 r=0.318
—0.24 + Experimental Fitting 2 b NaFe;.Co,As i
--------- band dispersions curves
0_ _0'3 T T T T T T T T . L . L . L
- —04 —0.2 0 0.2 04 0 0.1 0.2 0.3
é —0.14 ky/A-t z in NaFe;_,Co,As
|
B —0.2
lllllllll - (e) (f)
40 BaKj
. 04 - 20} | 0.4
o i Ko 77Fei 655€2
& —0.14 3 30 BaCop.ors + A+
hﬁ < 1.5k NaFe;_,Co,As i o
Q9 —0.24 > £ BaPos [+
b g 20
(b) 0 ° 10 T
7 > BaPy 5
E —0.14 % 10+
Eﬂr =051 Ko.77Fe1 655¢€2 i BaFeyAsol NHCOUMT
&) —0.24 ) ) ) g 0 L 1}\%'(/0(1.14(" )
0. 4- T (.) T -O .4 0 0.1 0.3 0 1 2 3 4 5 6

ky /AT

z in NaFe;_,Co,As

DOS(l/vp-kp)/10716 m—2s

K25 (a), (b) NaFe;_4CoyAs il S Ky —yFea—y, Sex HIATELINIX AT 59 F8 TR BET TLLEL; (c) i idfe 2216 & MDCs 15
BB S 45 ; (), (o) 2 RRXPIMA R KA R E ORI ECAL (f) #4722 10 5 A i FEE o P Y I AR A oK

TR A% LRI AL

Fig. 25. (a), (b) Electron pocket at the Brillouin zone corner of NaFe;_;Co,As and superconducting Ki_,Fes_,Sea;

(c) summary of band dispersion from fitting MDCs to Lorentz peaks; (d) effective mass as a function of doping in

NaFe;_;CozAs and Ki_zFea_y,Sea; (e) Fermi velocity as a function of doping in NaFe;_;CozAs and Ki_;Fea_ySes;

(f) superconducting transition temperature as a function of density of states contributed by electron pockets in various

systems.
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LC17¥% A # 2, 1M Cajo(PtyAss)(Fea_ Pt Asy)s
HIE S AR B A N 22 K. i —J7 10, # vl
AL A B e A SR 45 M &
Vbl 26 Bros, 8-S BT DU ILE R H
RS K Fea_y Seo ML FeSe B, 7] LLH
WAE R A7 X 4R 193 35 9% Bag 35 Ko 65 Fea Asy
AR DL IR (R ) B R R - 2 AR Y
PSR, W LiFeAs, BageKo.aFeoAsy 55. 5l 1k
0] DA H A e B R R B OK T AR e
Cayo(PtyAss)(Feg Pt Asy)s. Het)ifiil, 2R
TR (1) 5 B AR T R RN B K T Hh A S5 A P
FLHERER.

AT 2% S DL AR T A o 5 3 1 S 0
LT AN, BOK R 45 R0 T8 T i AR IR 2 AN A2
PO R R, TR e HARE ER, L an g BT
HLF ORIEBE S B 4 AL . R X T 2 T 2L
IR 55, L ORIR R BE N 5 4 AN BUR IR R, Lt
W Bay_ K, FeoAsy, #KIHI A T RESCA— AN FEE A
R, £ B AR IXIK, Ba,_, K, FeyAs, HIi#8 S #45E
FE T BEAFIR G212, BN A s P AN d 35 0 0T 18 3 1Y)
e PTE

43 BFXBKBEAEKEESEMEFH
EZFRURE—HEREL

BREH T PRI R PO B TR TR AR N
Ay [23,32,68,800 - [ROR 7 5 S B AR & P A B Tk OR
ST F L 1R O IR R SR A 1Y), B DAHL T 1 9%
TG 588 5 A 1R 0 18 5 I A iR 5 7 TH S 1% 49y v FE L A
o, FEWIEH, R4 RPEYAEEAER
A 5 (0 P AR S —/ME S, R R AR Re I
Stk B B ATE T o BOE S W SR B, R
(> 100 meV) 1) H FeHUR s fE 5 A AR A &
1k, BIAR R 0 0 BAR 1B 35 A R AR AR A
ARPES #4f 7] LB 2, /R84 X8, Uik R
B RGO, ANE Y B8 B 02 T R I R KR
BN T MK 4d &8, R T
WRT (KE12). WREALPR — S A N
WEM S SEEFHMEMEXNSE. 'S, /£
BT R R R, I T P B AN 3 04 R
25 Tt L R4 22 1\ BWR (bandwidth ratio, 17 %5 Fl
B SE I HAE) /£ 1.2—1.6 LA (K113 (¢)). XT
Co B4k &, Bl LiFe; _,Co,As, NaFe;_,Co,As
BT SR AN R AR BEOR, B AT I S BWR AR

207405-21


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 67, No. 20 (2018) 207405

THAR R BN, — ok, S8 EE SR RT
BWREEZ 1.5 2 )5, BT HEMEm S k. 284k
i, BaFeoPo Ml LaOFeP (T~ HL 1 R HATE K G5, #
F KB SR F ], R RRIMABGIEF B & EmAT
R 182831 B 5 — D7 T, 24 H 0 S BB B R SR I
i i) T AR — N ZE 8, TERREF 7 B 1
HIF. WWIAE FeTe F1, HIEH & 2 FEITH,
AR 78S, FRE R A 2up BYS)L Rk,
R AL A 1 T A IR R AE L ORI B BOE
HRi, BT DA B AL, IXWMERRE T O A X TS
BaRAE R RN B Ak R, HE L. 54,
I HL 7S5 R0 T S A 25 0 2 2 I U, i mT DA
0 R ST AR S5 A TS AR SRR
I &R B8

EEEBFBRNE ZREEE S K
Rb,Fes_,Ses_.Te, F1 K, Fes_,Ses_ .S, H1, S/ Te
TE Se 7 1) 15 2% o &I 1 e 52 R 2% JoT 8053 2850 v 25)
WA B O, T L OO T R v AN
AL . X [EFE UL X b R A 2 5 A
AL ZLIR B R 2 2 B R AR AL, X
Ep LR 6 SEAE AR 7 RECRE N S &,
AJ AR 2 ] 27 s B A il A T AR L el A
A] W, %FF Rb,Feo_,Ses_, Te, MK, Feo_,Ses_ .S,
KRR, LB SEH Te, #B 2 IXAE 7 B8 78 B %f
S 1 A A A X 35 (29 40—80 meV). 74k, #H T
[ Tlo.aKo.aFey 7Sex IELF V& 1E To, AHIT B8 5 1 X
I, 1M T1,Feo_ySeo— .S, AR 5 2% K AL
AR P AEHE T X 3. X Rbg sFea(Se1 .S, )a 1
ARPES #f 7t w1 B0 & LS & X Se 1 %5 M 1o 5 2%
XoF B K THT 0 1 25 4 LT 0 A S, T R K e A b
[ FEL - BT T R R T 12 RN B RTE L 6
BB 1A 280717 55 200.2 eV /N B 25 0.05 V. IX
5K, Fey_,Ses .S, B SBIMAT AR LY. 5
I (A I, B S RSB T A R ], A Rbg sFeaSeq [
T. = 32 K #|Rbg sFeoSy AR T & 8 45, UL
B BV T OCHR R R B A — AN EHE S R
BN T H 544 2R 2 Sk, AR
[ HL - R IONT 1 T ) B AR5 OBk, PRItk 11 27 1
B GE— T 24 122 R R CHRHR I AT M.

ZMHEETE T NEE (BARSH—) 2 S,
B4 54K (528 Te I —14) K A2, 722 h
PR KN LA, H 2% BB 2 7] DL 2B (7).
PE IR 1) DX 5, A4 22 30E Ny B8 1A 4% B UG I

IXEh 4 Ak, 5 98 4% /Brinkman-Rice B4RF 5 4%
TRAEAL, BB 5 OGP AR 58, iy 0 i /)N B 2 Bl bor
TR R KR, AR AR K B SRR AR 55 10 [X
I, 122 RERANABLAT 9 5 58 — R BRI AR
AT RARARBL 500 45 (s 56 I AR K, [N i 5
PEREE 5 28 IR 58 B 2R . ANERZ, EREK
IR SR DX, KER 38— KRB AL SR EN T 55
Grif el B A SR IR, i IX BLAE AR Rk g
ORI T AGAS. IR, BT X L 2 B
7 B B IR TR P BRI 1 T B AR P 2R R A
3 B A TEAL I G — LA

>
&) 0 \V4
~
|
R k k k k
A A A A
80 T T T T
-#- Rb,Fe;_,Se;_.Te,
- K, Fey_,Se;_.S.
- T10_4K0_4F62862
X
E —- Tl Fey_,Ses .S,
5
g 40 Insulator Metal
%
g
H
+ Superconductor

1 1 Lo A Al
0 50 100 150 200
W5 /meV

27  RbgFez_ySey_.Te, Ml K, Fea_ySea_.S. 14
K, i Ep LLFR 6 i S il BT RIGRE R S8, |
3 R REH 7S T P 2 s e i 46 ) B A A IR s AL (251 3
[36] F AT #44)

Fig. 27. Phase diagram of RbzFes_ySes_.Te, and
KyFeo ySea . S;, taking the occupied bandwidth of
0 as a measure of electron correlation strength. The
upper inset shows the evolution of electronic structure
along the phase diagram (Reprinted with permission
from Ref. [36]).

PA_Ess a5 R xs Sg R S ULE R T Pk, 59
LB SR 8 (142 % K T B A PR PR 1 22 T B
YEH, FEMHLEE T, 3K b S50 5 28 A2,
FESR SRR T DL BUE KA L, R i
SRR L. ORI AR SC A (0 S0 B0 A g B Rt 2
KT B A 5 FEAR K, — FLHL 7 SR I B Y et
X 85, 8 St b R, HL a5 Rb,Fea_, Ses ML,
Rb,Fey_,Sey . Te, MR HSRE T, AL 55—
/I\E%EIAB/‘JWJ%/‘% T10‘4K0‘4Fe1,7S€2 B@ﬁ&i)ﬁ%*ﬂ
PR 5 K, FeoySey T3 23T, R E AT

207405-22


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 67, No. 20 (2018) 207405

S RARR B WA R SR T E AT B KT AR/ 22 5]
RK. XL A RS SR A LB AT &

AL B 3 1) ¢- T B, kR S AT DU 5
JRy 3B X LB T R A S Bk i A2 e M LA A 2K
R OR I, 31X AT DAAS HH A R S A Bk B A 1 T
SR LB R Bt R 788187 =901 S oAy A Y
Ak EBSFHIPIA KRS HEBLKA R0 5
W UL AT RO R B 588 L T (BN R 20 1Y) 22 ol
Ji). 4 J/W AR S IE I XS, 5  RE H L
HAEE A, W7 ORI 58, B MR R AN RESE R IR
Ml S I P v, 7 oIBR8
K59, WA TGS R %, 2 AUAH
FRAR L. 25 RO AR SRR A R & T IF A BEE
SERLAB AR TAR A 0102 A4 TR (R I
P 1k ORI £ At 240 Atk 09 R 425 AL I
R, 1Lt B AE R SR BRI 3 R T L 2
MG R — .

5 OE4%&

S 8 R BB TR R AL 95 A R
BT AR OLE R, W T H T IR i A
R R B S A, 30T LR 5 R ot 47
E IR ol KA AT AR,
AR, (AR A AR AR AR . T R
521 L i A I SO S R, TR T 105
AU GECT 5 9 A IO T 3R B, 534,
445 1 RS I 2R 30
R, thite T AR R T ) B AL AT R P A
RERIR. ML T, SR 1 1A
RRBPERER, 5T, AN KB, 5
R IR AN 3 AT

36 206 5 DL DL T DR B0 5 B
12 BUAF 003k BP0 4 42, F ELRESE— AT DRHHA
HRLBELAT g R 5 AR 9304 T 0 5
LI T B, SRR £ R B 1R,
U4 JEITBE R T IR, 782 B A 5
R 5 (SR 75 B o, 2 ARV IL A 2 el )
5B A R PR AL S 2 B (1581, 90),
TN 1 -7 WY, o Bl S P
RO R, Bk 5 10 LT ST £ A3 X
SR A B L ISR (G, i R A
AR N LR B R 1, RIUTR SR BT

R 5, PR RS, 7255 — REREHE T P&
BUWEAT P, T 55 — Bk AL 3 vpr 2 H BT S 4% 1
RRRIRAE AN, S IRAEAR AL T TP AT B 42 1) 2
BRI 7B, MXEEREE SR RN S E
R TR, ZR LTI, IXEE S 45 R AT DUAE T 98 AL
JETH |G —Hh PR ARSI 5

FRAT eh B R AR R AE S R AUk AR Rl AR
BT G AR R — 0T eI 1 5] 35 5 AT, 4 2 BRALDRE | 5
TLF SRR 200 BRARME TR AR i, 2ttt X
R R0t AT M JIER L KT EeRAE. EHT.
EFE TR BRI AR 2 — &2 2 n S 56 R 43 A 1)
[FlSAATT, 5 TR 2k A SRl R A K S B 58
HoE RS, R SSRL, Diamond. #i+ 6. BESSY,
HiSOR, UVSOR, ALS, ELETTRA % [7] 5 48 §f Sz 46 % 1
S0 SCHE.

SE

[1] Kamihara Y, Watanabe T, Hirano M, Hosono H 2008 J.
Am. Chem. Soc. 130 3296
] Paglione J, Greene R L 2010 Nat. Phys. 6 645
| Johnston D 2010 Adv. Phys. 59 803
[4] Orenstein J, Millis A J 2000 Science 288 468
] Stewart G R 2011 Rev. Mod. Phys. 83 1589
] Medici L, Giovannetti G, Capone M 2014 Phys. Rev.
Lett. 112 177001
[7] Davis J C, Lee D H 2013 Proc. Natl. Acad. Sci. USA
110 17623
[8] Hu J P, Ding H 2012 Sci. Rep. 2 381
[9] Pratt D K, Tian W, Kreyssig A, Zarestky J L, Nandi
S, Ni N, Bud’ko S L, Canfield P C, Goldman A I, Mc-
Queeney R J 2009 Phys. Rev. Lett. 103 087001
[10] Chen H, Ren Y, QiuY, Bao W, Liu R H, Wu G, Wu T,
Xie Y L, Wang X F, Huang Q, Chen X H 2009 Europhys.
Lett. 85 17006
[11] Kasahara S, Shibauchi T, Hashimoto K, Ikada K, Tone-
gawa S, Okazaki R, Shishido H, Tkeda H, Takeya H, Hi-
rata K, Terashima T, Matsuda Y 2010 Phys. Rev. B 81
184519
[12] Ye Z R, Zhang Y, Chen F, Xu M, Ge Q Q, Jiang J, Xie
B P, Feng D L 2012 Phys. Rev. B 86 035136
[13] Eom M J, Na S W, Hoch C, Kremer R K, Kim J S 2012
Phys. Rev. B 85 024536
(14] Damascelli A, Hussain Z, Shen Z X 2003 Rev. Mod.
Phys. 75 473
(15] Liu T J, Hu J, Zhao B, Fobes D, Mao Z Q, Bao W,
Reehuis M, Kimber S A J, Proke K, Matas S, Argyriou
D N, Hiess A, Rotaru A, Pham H, Spinu L, Qiu Y,
Thampy V, Savici A T, Rodriguez J A, Broholm C 2010
Nat. Mater. 9 718

207405-23


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1021/ja800073m
http://dx.doi.org/10.1021/ja800073m
http://dx.doi.org/10.1038/nphys1759
http://dx.doi.org/10.1080/00018732.2010.513480
http://dx.doi.org/10.1126/science.288.5465.468
http://dx.doi.org/10.1103/RevModPhys.83.1589
http://dx.doi.org/10.1103/PhysRevLett.112.177001
http://dx.doi.org/10.1103/PhysRevLett.112.177001
http://dx.doi.org/10.1073/pnas.1316512110
http://dx.doi.org/10.1073/pnas.1316512110
http://dx.doi.org/10.1038/srep00381
http://dx.doi.org/10.1103/PhysRevLett.103.087001
http://dx.doi.org/10.1209/0295-5075/85/17006
http://dx.doi.org/10.1209/0295-5075/85/17006
http://dx.doi.org/10.1103/PhysRevB.81.184519
http://dx.doi.org/10.1103/PhysRevB.81.184519
http://dx.doi.org/10.1103/PhysRevB.86.035136
http://dx.doi.org/10.1103/PhysRevB.85.024536
http://dx.doi.org/10.1103/PhysRevB.85.024536
http://dx.doi.org/10.1103/RevModPhys.75.473
http://dx.doi.org/10.1103/RevModPhys.75.473
http://dx.doi.org/10.1038/nmat2800
http://dx.doi.org/10.1038/nmat2800

¥ 12 ZF R Acta Phys. Sin.

Vol. 67, No. 20 (2018) 207405

[16]

[17]

18]

[19]

[20]

[26]

Parker D R, Smith M J P, Lancaster T, Steele A J,
Franke I, Baker P J, Pratt F L, Pitcher M J, Blundell S
J, Clarke S J 2010 Phys. Rev. Lett. 104 057007
Pitcher M J, Lancaster T, Wright J D, Franke I, Steele
A J, Baker P J, Pratt F L, Thomas W T, Parker D R,
Blundell S J, Clarke S J 2010 J. Am. Chem. Soc. 132
10467

Chen G F, Li Z, Wu D, Li G, Hu W Z, Dong J, Zheng P,
Luo J L, Wang N L 2008 Phys. Rev. Lett. 100 247002
TIimura S, Matsuishi S, Sato H, Hanna T, Muraba Y,
Kim S W, Kim J E, Takata M, Hosono H 2012 Nat.
Commun. 3 943

Liu C, Palczewski A D, Dhaka R S, Kondo T, Fernandes
R M, Mun E D, Hodovanets H, Thaler A N, Schmalian
J, Bud’ ko S L, Canfield P C, Kaminski A 2011 Phys.
Rev. B 84 020509

Richard P, Sato T, Nakayama K, Takahashi T, Ding H
2011 Rep. Prog. Phys. 74 124512

Mazin I I, Schmalian J 2009 Physica C' 469 614
Kuroki K, Onari S, Arita R, Usui H, Tanaka Y, Kontani
H, Aoki H 2008 Phys. Rev. Lett. 101 087004

Scalapino D J 2012 Rev. Mod. Phys. 84 1383

Zhang Y, Yang L X, Xu M, Ye Z R, Chen F, He C, Xu
H C, Jiang J, Xie B P, Ying J J, Wang X F, Chen X H,
Hu J P, Matsunami M, Kimura S, Feng D L 2011 Nat.
Mater. 10 273

Tan SY, Xia M, Zhang Y, Ye Z R, Chen F, Xie X, Peng
R, Xu D F, Fan Q, Xu H C, Juan J, Zhang T, Lai X C,
Xiang T, Hu J P, Xie B P, Feng D L 2013 Nat. Mater.
12 634

He S, He J, Zhang W, Zhao L, Liu D, Liu X, Mou D, Ou
Y B, Wang Q Y, Li Z, Wang L, Peng Y, Liu Y, Chen C,
Yu L, Liu G, Dong X, Zhang J, Chen C, Xu Z, Chen X,
Ma X, Xue Q, Zhou X J 2013 Nat. Mater. 12 605
Fujita K, Noda T, Kojima K M, Eisaki H, Uchida S 2005
Phys. Rev. Lett. 95 097006

Kirshenbaum K, Saha S R, Ziemak S, Drye T, Paglione
J 2012 Phys. Rev. B 86 140505

Sefat A S, Jin R, McGuire M A, Sales B C, Singh D J,
Mandrus D 2008 Phys. Rev. Lett. 101 117004

Wang Y, Kreisel A, Hirschfeld P J, Mishra V 2013 Phys.
Rev. B 87 094504

Hirschfeld P J, Korshunov M M, Mazin I I 2011 Rep.
Prog. Phys. 74 124508

Lee C H, Iyo A, Eisaki H, Kito H, Fernandez-Diaz M
T, Ito T, Kihou K, Matsuhata H, Braden M, Yamada K
2008 J. Phys. Soc. Jpn. 77 083704

Mizuguhci Y, Hara Y, Deguchi K, Tsuda S, Yamaguchi
T, Takeda K, Kotegawa H, Tou H, Takano Y 2010 Su-
percond. Sci. Technol. 23 054013

Ye Z R, Zhang Y, Chen F, Xu M, Jiang J, Niu X H,
Wen C H P, Xing L Y, Wang X C, Jin C Q, Xie B P,
Feng D L 2014 Phys. Rev. X 4 031041

Niu X H, Chen S D, Jiang J, YeZ R, Yu T L, Xu D F,
Xu M, Feng Y, Yan Y J, Xie B P, Zhao J, Gu D C, Sun
L L, Mao Q H, Wang H D, Fang M H, Zhang C J, Hu J
P, Sun Z, Feng D L 2016 Phys. Rev. B 93 054516

37)
(38]

(39]
[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

207405-24

Ye Z R, Zhang Y, Xie B P, Feng D L 2013 Chin. Phys.
B 22 087407

Yi M, Zhang Y, Shen Z X, Lu D H 2017 npj Quantum
Materials 2 57

Kondo J 1964 Prog. Theor. Phys. 32 37

Imada M, Fujimori A, Tokura Y 1998 Rev. Mod. Phys.
70 1039

Xu H C, Zhang Y, Xu M, Peng R, Shen X P, Strocov V
N, Shi M, Kobayashi M, Schmitt T, Xie B P, Feng D L
2014 Phys. Rev. Lett. 112 087603

Vildosola V, Pourovskii L, Arita R, Biermann S, Georges
A 2008 Phys. Rev. B 78 064518

Sharma S, Bharathi A, Vinod K, Sundar C S, Srihari V,
Sen S, Ghosh H, Sinha A K, Deb S K 2015 Acta Cryst.
B 71 61

Qian T, Wang X P, Jin W C, Zhang P, Richard P, Xu
G, Dai X, Fang Z, Guo J G, Chen X L, Ding H 2011
Phys. Rev. Lett. 106 187001

Zhao L, Mou D, Liu S, Jia X, He J, Peng Y, Yu L, Liu
X, Liu G, He S, Dong X, Zhang J, He J B, Wang D M,
Chen G F, Guo J G, Chen X L, Wang X, Peng Q, Wang
Z,Zhang S, Yang F', Xu Z, Chen C, Zhou X J 2011 Phys.
Rev. B 83 140508

Mou D, Liu S, Jia X, He J, Peng Y, Zhao L, Yu L, Liu
G, He S, Dong X, Zhang J, Wang H, Dong C, Fang M,
Wang X, Peng Q, Wang Z, Zhang S, Yang F, Xu Z, Chen
C, Zhou X J 2011 Phys. Rev. Lett. 106 107001

Lu X F, Wang N Z, Wu H, Wu Y P, Zhao D, Zeng X
Z, Luo X G, Wu T, Bao W, Zhang G H, Huang F Q,
Huang Q Z, Chen X H 2015 Nat. Mater. 14 325

Niu X H, Peng R, Xu H C, Yan Y J, Jiang J, Xu D F,
Yu T L, Song Q, Huang Z C, Wang Y X, Xie B P, Lu X
F, Wang N Z, Chen X H, Sun Z, Feng D L 2015 Phys.
Rev. B 92 060504

Burrard-Lucas M, Free D G, Sedlmaier S J, Wright J D,
Cassidy S J, Hara Y, Corkett A J, Lancaster T, Baker
P J, Blundell S J, Clarke S J 2013 Nat. Mater. 12 15
Wang Q Y, Li Z, Zhang W H, Zhang Z C, Zhang J S, Li
W, Ding H, Ou Y B, Deng P, Chang K, Wen J, Song C
L, He K, Jia J F, Ji S H, Wang Y Y, Wang L L, Chen
X, Ma X C, Xue Q K 2012 Chin. Phys. Lett. 29 037402
Peng R, Shen X P, Xie X, Xu H C, Tan S Y, Xia M,
Zhang T, Cao H'Y, Gong X G, Hu J P, Xie B P, Feng
D L 2014 Phys. Rev. Lett. 112 107001

Peng R, Xu H C, Tan S Y, Cao H Y, Xia M, Shen X
P, Huang Z C, Wen C H P, Song Q, Zhang T, Xie B P,
Gong X G, Feng D L 2014 Nat. Commun. 5 5044

Fang M H, Wang H D, Dong C H, Li Z J, Feng C M,
Chen J, Yuan H Q 2011 Europhys. Lett. 94 27009
Wang H D, Dong C H, Li Z J, Mao Q H, Zhu S S, Feng
C M, Yuan H Q, Fang M H 2011 Europhys. Lett. 93
47004

Chen F, Xu M, Ge Q Q, Zhang Y, Ye Z R, Yang L X,
Jiang J, Xie B P, Che R C, Zhang M, Wang A F, Chen
X H, Shen D W, Hu J P, Feng D L 2011 Phys. Rev. X
1 021020

Zhao J, Cao H, Bourret-Courchesne E, Lee D H, Birge-
neau R J 2012 Phys. Rev. Lett. 109 267003


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1103/PhysRevLett.104.057007
http://dx.doi.org/10.1021/ja103196c
http://dx.doi.org/10.1021/ja103196c
http://dx.doi.org/10.1103/PhysRevLett.100.247002
http://dx.doi.org/10.1038/ncomms1913
http://dx.doi.org/10.1038/ncomms1913
http://dx.doi.org/10.1103/PhysRevB.84.020509
http://dx.doi.org/10.1103/PhysRevB.84.020509
http://dx.doi.org/10.1088/0034-4885/74/12/124512
http://dx.doi.org/10.1016/j.physc.2009.03.019
http://dx.doi.org/10.1103/PhysRevLett.101.087004
http://dx.doi.org/10.1103/RevModPhys.84.1383
http://dx.doi.org/10.1038/nmat2981
http://dx.doi.org/10.1038/nmat2981
http://dx.doi.org/10.1038/nmat3654
http://dx.doi.org/10.1038/nmat3654
http://dx.doi.org/10.1038/nmat3648
http://dx.doi.org/10.1103/PhysRevLett.95.097006
http://dx.doi.org/10.1103/PhysRevLett.95.097006
http://dx.doi.org/10.1103/PhysRevB.86.140505
http://dx.doi.org/10.1103/PhysRevLett.101.117004
http://dx.doi.org/10.1103/PhysRevB.87.094504
http://dx.doi.org/10.1103/PhysRevB.87.094504
http://dx.doi.org/10.1088/0034-4885/74/12/124508
http://dx.doi.org/10.1088/0034-4885/74/12/124508
http://dx.doi.org/10.1143/JPSJ.77.083704
http://dx.doi.org/10.1088/0953-2048/23/5/054013
http://dx.doi.org/10.1088/0953-2048/23/5/054013
http://dx.doi.org/10.1103/PhysRevB.93.054516
http://dx.doi.org/10.1088/1674-1056/22/8/087407
http://dx.doi.org/10.1088/1674-1056/22/8/087407
http://dx.doi.org/10.1038/s41535-017-0059-y
http://dx.doi.org/10.1038/s41535-017-0059-y
http://dx.doi.org/10.1143/PTP.32.37
http://dx.doi.org/10.1103/RevModPhys.70.1039
http://dx.doi.org/10.1103/RevModPhys.70.1039
http://dx.doi.org/10.1103/PhysRevLett.112.087603
http://dx.doi.org/10.1103/PhysRevB.78.064518
http://dx.doi.org/10.1107/S2052520614023634
http://dx.doi.org/10.1107/S2052520614023634
http://dx.doi.org/10.1103/PhysRevLett.106.187001
http://dx.doi.org/10.1103/PhysRevLett.106.187001
http://dx.doi.org/10.1103/PhysRevB.83.140508
http://dx.doi.org/10.1103/PhysRevB.83.140508
http://dx.doi.org/10.1103/PhysRevLett.106.107001
http://dx.doi.org/10.1038/nmat4155
http://dx.doi.org/10.1103/PhysRevB.92.060504
http://dx.doi.org/10.1103/PhysRevB.92.060504
http://dx.doi.org/10.1038/nmat3464
http://dx.doi.org/10.1088/0256-307X/29/3/037402
http://dx.doi.org/10.1103/PhysRevLett.112.107001
http://dx.doi.org/10.1038/ncomms6044
http://dx.doi.org/10.1209/0295-5075/94/27009
http://dx.doi.org/10.1209/0295-5075/93/47004
http://dx.doi.org/10.1209/0295-5075/93/47004
http://dx.doi.org/10.1103/PhysRevLett.109.267003

¥ 12 ZF R Acta Phys. Sin.

Vol. 67, No. 20 (2018) 207405

Wang Z, Song Y J, Shi H L, Wang Z W, Chen Z, Tian
HF, Chen G F, Guo J G, Yang H X, Li J Q 2011 Phys.
Rev. B 83 140505

Gu D, Sun L, Wu Q, Zhang C, Guo J, Gao P, Wu Y,
Dong X, Dai X, Zhao Z 2012 Phys. Rev. B 85 174523
Lei H C, Abeykoon M, Bozin E S, Wang K, Warren J
B, Petrovic C 2011 Phys. Rev. Lett. 107 137002

Yi M, Lu D H, Yu R, Riggs S C, Chu J H, Li B, Liu Z
K, Lu M, Cui Y T, Hashimoto M, Mo S K, Hussain Z,
Chu C W, Fisher I R, Si Q, Shen Z X 2013 Phys. Rev.
Lett. 110 067003

Cai P, Ye C, Ruan W, Zhou X, Wang A, Zhang M, Chen
X, Wang Y 2012 Phys. Rev. B 85 094512

Luttinger J M 1960 Phys. Rev. 119 1153

Mazin I'I, Singh D J, Johannes M D, Du M H 2008 Phys.
Rev. Lett. 101 057003

Zhu J X, Yu R, Wang H, Zhao L L, Jones M D, Dai J,
Abrahams E, Morosan E, Fang M, Si Q 2010 Phys. Rev.
Lett. 104 216405

Shein I R, Ivanovskii A L 2011 J. Supercond. Nov. Magn.
24 2215

Toulemonde P, Cottin D S, Lepoittevin C, Strobel P,
Marcus J 2013 J. Phys.: Condens. Matter 25 075703
He J, Liu X, Zhang W, Zhao L, Liu D, He S, Mou D, Li
F, Tang C, Li Z, Wang L, Peng Y, Liu Y, Chen C, Yu
L, Liu G, Dong X, Zhang J, Chen C, Xu Z, Chen X, Ma
X, Xue Q, Zhou X J 2014 Proc. Natl. Acad. Sci. USA
111 18501

Fang Y, Xie D H, Zhang W, Chen F, Feng W, Xie B
P, Feng D L, Lai X C, Tan S Y 2016 Phys. Rev. B 93
184503

Imai T, Ahilan K, Ning F L, McQueen T M, Cava R J
2009 Phys. Rev. Lett. 102 177005

Cao HY, Chen SY, Xiang H J, Gong X G 2015 Phys.
Rev. B 91 020504

Yang H, Wang Z, Fang D, Li S, Kariyado T, Chen G,
Ogata M, Das T, Balatsky A V, Wen H H 2012 Phys.
Rev. B 86 214512

Usui H, Kuroki K 2011 Phys. Rev. B 84 024505

Ren Z A, Lu W, Yang J, Yi W, Shen X L, Zheng C, Che
G C, Dong X L, Sun L L, Zhou F, Zhao Z X 2008 Chin.
Phys. Lett. 25 2215

Cui ST, Zhu SY, Wang A F, Kong S, Ju S L, Luo X
G, Chen X H, Zhang G B, Sun Z 2012 Phys. Rev. B 86
155143

[75]

[76]
[77)

(78]

[79]

207405-25

Xiang Y Y, Wang F, Wang D, Wang Q H, Lee D H 2012
Phys. Rev. B 86 134508

Deng S, Khler J, Simon A 2009 Phys. Rev. B 80 214508
Yan X W, Gao M, Lu Z Y, Xiang T 2011 Phys. Rev. B
84 054502

Shen X P, Chen S D, Ge Q Q, Ye Z R, Chen F, Xu H
C, Tan S Y, Niu X H, Fan Q, Xie B P, Feng D L 2013
Phys. Rev. B 88 115124

Tafti F F, Juneau-Fecteau A, Delage M E, Rene de
Cotret S, Reid J Ph, Wang A F, Luo X G, Chen X
H, Doiron-Leyraud N, Taillefer L. 2013 Nat. Phys. 9 349
Saito T, Onari S, Kontani H 2010 Phys. Rev. B 82
144510

Seo K, Bernevig B A, Hu J 2008 Phys. Rev. Lett. 101
206404.

Shishido H, Bangura A F, Coldea A I, Tonegawa S,
Hashimoto K, Kasahara S, Rourke P M C, Ikeda H,
Terashima T, Settai R, Onuki Y, Vignolles D, Proust
C, Vignolle B, McCollam A, Matsuda Y, Shibauchi T,
Carrington A 2010 Phys. Rev. Lett. 104 057008

Lu D H, Yi M, Mo S K, Erickson A S, Analytis J, Chu J
H, Singh D J, Hussain Z, Geballe T H, Fisher I R, Shen
Z X 2008 Nature 455 81

Chen G F, Chen Z G, Dong J, Hu W Z, Li G, Zhang X
D, Zheng P, Luo J L, Wang N L 2009 Phys. Rev. B 79
140509

Li S, Cruz C, Huang Q, Chen Y, Lynn J W, Hu J, Huang
Y L, Hsu F C, Yeh K W, Wu M K, Dai P 2009 Phys.
Rev. B 79 054503

Yi M, Wang M, Kemper A F, Mo S K, Hussain Z,
Bourret-Courchesne E, Lanzara A, Hashimoto M, Lu D
H, Shen Z X, Birgeneau R J 2015 Phys. Rev. Lett. 115
256403

Fang C, Wu Y L, Thomale R, Bernevig B A, Hu J 2011
Phys. Rev. X 1 011009

Hu J P, Hao N N 2012 Phys. Rev. X 2 021009

Hu J P 2013 Phys. Rev. X 3 031004

Ma T X, Lin H Q, Hu J P 2013 Phys. Rev. Lett. 110
107002

Dai P, Hu J, Dagotto E 2012 Nat. Phys. 8 709

Wang M, Zhang C, Lu X, Tan G, Luo H, Song Y, Wang
M, Zhang X, Goremychkin E A, Perring T G, Maier T
A, Yin Z, Haule K, Kotliar G, Dai P 2013 Nat. Commun.
4 2874


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1103/PhysRevB.83.140505
http://dx.doi.org/10.1103/PhysRevB.83.140505
http://dx.doi.org/10.1103/PhysRevB.85.174523
http://dx.doi.org/10.1103/PhysRevLett.107.137002
http://dx.doi.org/10.1103/PhysRevLett.110.067003
http://dx.doi.org/10.1103/PhysRevLett.110.067003
http://dx.doi.org/10.1103/PhysRevB.85.094512
http://dx.doi.org/10.1103/PhysRev.119.1153
http://dx.doi.org/10.1103/PhysRevLett.101.057003
http://dx.doi.org/10.1103/PhysRevLett.101.057003
http://dx.doi.org/10.1103/PhysRevLett.104.216405
http://dx.doi.org/10.1103/PhysRevLett.104.216405
http://dx.doi.org/10.1007/s10948-011-1184-7
http://dx.doi.org/10.1007/s10948-011-1184-7
http://dx.doi.org/10.1088/0953-8984/25/7/075703
http://dx.doi.org/10.1073/pnas.1414094112
http://dx.doi.org/10.1073/pnas.1414094112
http://dx.doi.org/10.1103/PhysRevB.93.184503
http://dx.doi.org/10.1103/PhysRevB.93.184503
http://dx.doi.org/10.1103/PhysRevLett.102.177005
http://dx.doi.org/10.1103/PhysRevB.91.020504
http://dx.doi.org/10.1103/PhysRevB.91.020504
http://dx.doi.org/10.1103/PhysRevB.86.214512
http://dx.doi.org/10.1103/PhysRevB.86.214512
http://dx.doi.org/10.1103/PhysRevB.84.024505
http://dx.doi.org/10.1088/0256-307X/25/6/080
http://dx.doi.org/10.1088/0256-307X/25/6/080
http://dx.doi.org/10.1103/PhysRevB.86.155143
http://dx.doi.org/10.1103/PhysRevB.86.155143
http://dx.doi.org/10.1103/PhysRevB.86.134508
http://dx.doi.org/10.1103/PhysRevB.86.134508
http://dx.doi.org/10.1103/PhysRevB.80.214508
http://dx.doi.org/10.1103/PhysRevB.84.054502
http://dx.doi.org/10.1103/PhysRevB.84.054502
http://dx.doi.org/10.1103/PhysRevB.88.115124
http://dx.doi.org/10.1103/PhysRevB.88.115124
http://dx.doi.org/10.1038/nphys2617
http://dx.doi.org/10.1103/PhysRevB.82.144510
http://dx.doi.org/10.1103/PhysRevB.82.144510
http://dx.doi.org/10.1103/PhysRevLett.101.206404
http://dx.doi.org/10.1103/PhysRevLett.101.206404
http://dx.doi.org/10.1103/PhysRevLett.104.057008
http://dx.doi.org/10.1038/nature07263
http://dx.doi.org/10.1103/PhysRevB.79.140509
http://dx.doi.org/10.1103/PhysRevB.79.140509
http://dx.doi.org/10.1103/PhysRevB.79.054503
http://dx.doi.org/10.1103/PhysRevB.79.054503
http://dx.doi.org/10.1103/PhysRevLett.115.256403
http://dx.doi.org/10.1103/PhysRevLett.115.256403
http://dx.doi.org/10.1103/PhysRevLett.110.107002
http://dx.doi.org/10.1103/PhysRevLett.110.107002
http://dx.doi.org/10.1038/nphys2438
http://dx.doi.org/10.1038/ncomms3874
http://dx.doi.org/10.1038/ncomms3874

) I8 % 48 Acta Phys. Sin. Vol. 67, No. 20 (2018) 207405

SPECIAL TOPIC — Tenth anniversary of the discovery of iron-based high temperature superconductors

Unified phase diagram of Fe-based superconductors
based on electron correlation strength”

Xu Hai-Chao Niu Xiao-Hai Ye Zi-Rong Feng Dong-Lai'

(Advanced Materials Laboratory,State Key Laboratory of Surface Physics, Department of Physics, Fudan University, Shanghai
200433, China)
( Received 16 August 2018; revised manuscript received 5 September 2018 )

Abstract

The similarities between the Fe-based superconductors and cuprate superconductors imply a possible unified picture
of high temperature superconductivity. However, various chemical doping effects in Fe-based superconductors can lead to
qualitatively similar phase diagrams that show diverse and complicated details, which pose great challenges of establishing
a unified picture. Studying how chemical doping affects the electronic structure and superconductivity, and finding the
real universal control parameter for superconductivity, are very important for establishing a unified picture and revealing
the mechanism of high temperature superconductivity. In this article, we review a series of angle resolved photoemission
studies on the chemical doping effect in Fe-based superconductors, involving both type I Fe-based superconductors
with both electron and hole Fermi pockets, and type II Fe-based superconductors with only electron Fermi pockets,
and involving chemical doping of hetero-valent doping, isovalent doping, and chemical doping at different sites in unit
cell. Comprehensive studies and analysis are conducted from various aspects of doping effects, including Fermi surfaces,
impurity scattering, and electron correlation, and their roles in evolving the superconductivity. Electron correlation is
found to be a universal electronic parameter behind the diverse phase diagrams of Fe-based superconductors, which
naturally explains the qualitatively similar phase diagrams of various Fe-base superconductors despite of doping them
in different ways. The electron correlation in Fe-based superconductors is closely related to both the carrier type of
dopant and the lattice structure parameters, such as bond length. The different impurity scattering effects and different
structures may affect the optimal T, and thus leading to the diversity and complexity in the phase diagram. Fermi surface
topology and its evolution with doping may play a secondary role in determining 7c. In order to enhance the Tc, one
needs to optimize a moderate electronic correlation while minimizing the impurity scattering in the Fe-anion layer. Our
results explain many puzzles and controversies and provide a new view for understanding the phase diagrams, resistivity
behaviors, superconducting properties, etc. Our findings also strongly challenge the weak coupling theories based on
the Fermi surface nesting, but favors the strong-coupling pairing scenario, where the competition between the electron
kinetic energy and the local correlation interactions is a driving parameter of superconducting phase diagram. Like the
t-J model of cuprates, in the picture of local antiferromagnetic exchange pairing, superconductivity appears in Fe-based
superconductor when the electron correlation strength is at a moderate level. If the correlation is too weak, the system
cannot exhibit superconductivity and remains metallic at low temperature. If the correlation is too strong, magnetic
order appears in type I Fe-based superconductor, while type II Fe-based superconductor shows a bandwidth-control
correlated insulating state. The control parameter of the phase diagram is carrier doping for cuprates, but electron
correlation strength for Fe-based superconductors. Our experimental results give a unified understanding of iron-based

superconductors as a bandwidth-controlled system.

Keywords: Fe-based superconductors, superconducting phase diagram, photoemission spectroscopy,

electron correlation effects
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