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Figure 1. Schematic diagram for the angle-resolved photoemission spectroscopy
(ARPES) and direct detection of various fundamental physical quantities using

ARPES.
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Figure 2. Schematic 3D drawing of ARToF electron energy analyzer. The
analyzer consists of an electrostatic lens system and an MCP/DLD detector. The
bottom—left inset shows a Fermi surface of Sb(111) that is 7n situ observed.

The bottom—right inset shows a zoom—in view of the MCP/DLD unit.
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Figure 3. Crystal structure of cuprates with different layer numbers from 1 to
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Figure 4. Crystal structures for several major classes of iron—based

superconductors and their conducting layer projection.
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Figure 5. Band calculations for the cuprates(a) (b) and iron—based

superconductors (c) (d).
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Figure 6. Electronic phase diagram of high temperature cuprate

superconductors
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Figure 7. Opening of a correlation gap in the half-filled correlated materials. (a) The
system is metallic in the absence of electronic correlations, and becomes (b) a Mott insulator
or (¢) a charge-transfer insulator, respectively, due to electron correlation. (d) Due to
hybridization with the upper Hubbard band, the nonbonding band further splits into triplet

(T) and Zhang-Rice singlet (ZRS) states.
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Figure 8. Constant Energy contour of Ca,Cu0.Cl:at a binding energy of 0.25 eV

(a) and 0.60 eV (b). (c) Two remnant Fermi surface sheets observed. (d) The

energy distribution along the two remnant Fermi surface sheets.
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HIBEB IR (b) 7E (n, 0) KT XA HEMBEBRIER. (c) A (D) AR
MF (a) 1 (b) WA EBETRERE. (o) 1 () NNLBERRBI T RART RE
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Figure 9. Electronic structure evolution with electron doping for the
parent compound CasCu:0.Cl,. (a) Doping evolution of bands along (0, 0)—(m, m)
nodal direction. (b) Doping evolution of bands near (m, 0) antinodal region.

(c) and (d) show integrated energy distribution curves (EDCs) corresponding to
(a) and (b), respectively. (e) and (f) are schematic representations of
electronic structure evolution with doping for the nodal region and antinodal

region, respectively.
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Figure 10. Band structure evolution with hole doping in the doping range of

070.066 in Bi2212 measured along the (0,0)-(xn, ) nodal direction.
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(h, i) YeETFEIEIERBESBRMEL;  (§) Bi2201 KAFHE™.

Figure 11. Band structure evolution with hole doping in Bi2201. (a—g) Band
structure along (0,0)—(m,®) nodal direction. (h) Photoemission spectra (EDCs)
at Fermi momentum for different doping levels. The corresponding symmetrized

EDCs are shown in (i). (j) Electronic phase diagram of Bi2201.
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Figure 12. Fermi surface evolution with hole doping for the underdoped
Bi:Sr:CuQs. (a—d) Fermi surface mappings for Bi2201 with different hole—doping
levels (0.10, 0.11, 0.12 and 0.16) . (e~h) Momentum distribution curves
(MDCs) at the Fermi level for the bands measured along the nodal direction. (i)

Summary of measured Fermi surface for Bi2201 with different doping levels.
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Figure 13. Selective band hybridization in Bi2212. (a) Schematic main Fermi
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surface and superstructure Fermi surface in Bi2212. (b) Measured Fermi surface
in the second quadrant. (c) Selective band structure hybridization that can

explain the observed result.
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Figure 14. Fermi surface and band structure for the overdoped Bi2212
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(Tc=75K) . (a,b) Fermi surface measured at 20 K and 90 K. (M c,d) Band
structures measured along two momentum cuts, and the corresponding MDCs at the

Fermi level.
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Figure 15. Fermi surface evolution with the hole doping level for Bi2201 in

heavily overdoped region.
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Figure 16. ~Momentum dependence and temperature dependence of the

superconducting gap in the optimally—doped Bi.Sri.sLao.4CuOs
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Figure 17. Momentum dependence of superconducting gap for the optimally—

doped Bi2212 with 7./91 K and temperature dependence of the Fermi momentum near

the antinodal region.
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Figure 18. Different superconducting gap observed on the two Fermi surface
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Figure 19. Band structure and effective self-energy along nodal direction for optimally-doped Bi2212.
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Figure 23. Normal self-energy and pairing self-energy for Bi2212 from ARPES measurements.
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Eliashberg function), i&REXSCEE B4 (pairing Eliashberg function), B T /&
B8 (~50meV) M 45h, WESRUNNHERBEZNFERS, AAHEE
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Figure 26 Normal ELishberg function and pairing Elishberg function for Bi2212

5. BRERFIEHEFE

BREHEFURE _RKREEIE, RFANTEARERESIE SIEEEER
Rz, B, RAVEENSEE FEREME. EESHESSHBTFEWH TN
4B, WD FeAs B SIELLRIEE FeSe. A4 FeSe 1 FeSe/SrTiOs HEH i
pbRinel, XB, RAITEELERM L, SXAFERE SR RHIT % ENH.
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5.2 BREGE A TP HIXUZ B RN R R BTt
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Figure 26 Crystal structure, band structure and superconducting gap symmetry for KCarFesAssF»
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Figure 27ARPES, STS results Phase diagram for the single layer FeSe/STO film

FH R DR M LI REE S . R, SR8 RES SRR,
Rl R RS K BMA M R AR ZF W, ZHRRE AN, BE
FeSe/STO HIEHASR 5 AH K45 R EE RAFIEE KB TEHER S5 111081,
RATERE—PRAEE FeSe/STO MM AK KM, BRIVEKHEFIER
EBRKERTREE FeSe/STO K, HEBEIRZBAEMIABRT, WE
HFEMBERE FBRENNEE. A—NFH, RINEHEEINTEER
FeSe/STO HE, EERMEZHIIR Se BT, ARBSHETERRTFIKE, HUE
HEFEWMEEFRERD FER, EREH, AFESKETFRENEL
BHMARIEE FeSe/STO M A%, I KBEMHIRAEMTEEE 27a).
BEE B TIRERM, KERTEHENEN, REALZK-BIHERIFHNE
T ARBTFIRE R FEHRENITHN, HB3 T HERELLRIESE (B 27D).
IXFERIER K Z FeSe/STO HISEEAHE (& 27¢) NOIEESH=EAKI: 4
B FIRERMER, AR FBKREREEHEN, AAES: SRR FIREH
e, FAEHILR TN, AERBRZHIR/D: JBIRFIRESSENM, HiE

39



T BMEIT A ERENTE A FBR Mott BZAARIBALT NIRMAM, X
HEFENYREEFENGEREEFAERILTERR.

2 FeSe/STO 7£ STM/STS FHMIZ] T 20 meV K FEERR, HXTRIAY
R RRE ] fek ] 80 K[110], {HRAFERALKHE A LHiHESHWES,
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WIEHIER T.41 65 K £ ANI6 78], FeSe/STO 7 7L R M AR S 7
EEREREFEERBERBARFRENER. #FHZ FeSe/STO HRTEM
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Figure 28 (a),(b) Fermi surface and second derived Fermi surface for the single layer
FeSe/STO film. (¢), (d) Band structures along two cuts marked in (a) and band structures
divided by their corresponding band structure at high temperature.(e) Temperature

evolution of the difference between the peak and dip for the EDCs at kr.

& 28 BIR T FHZE FeSe/STO MR K FOKE M B FEHI0L, IEE RN
T Cut 1 FIEEHZ5H (B 28 b) B/ T IEHBMRET B AW, XEZRTHE
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G, EIEEMEMERT (B 28d). ENETEHUEEANTKEHEEE 28b)
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BALHRE R A 2R, RATEIXFh BB AT KI5 A ) 38K RE AL 1% B IR
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T G Sk R IE I IR TE R A B P TN T I A W E M, &R
BREFUBmERCOTE, REHTH BN B THEEE (pairing
Elishberg function). MAAFOLHTHEERAIEL IS, WLRIMER
EEBET &R RN R TEERE, —BERELER T HNAFRRERER
HITEH . ERERFEREUE R Elishberg R¥l, X ASPOLHRFRILNE
BN RENSTHREEEFZNER. fuTEZRINOOLBETRIE RSN
ROBNRETHRMRS, FARRERESNZHESRXG, RERK
Elishberg REMI TIEELTTIE RN L. NBRATHIEHEFELYB AR IE
EA, BIIRBIEFE B ReNE T B fe, BWT R REIF IR B #€, k78 Elishberg
BR%, AR ML E R BT RERBTE RN . BEE AR BR
TWEIY K, BRIOSIBRZENY &, FREt— P RIRE 2 BN Elishberg R,
BIARTHREPZEGE, HEESIENBREFEDNSRE. BEEE%ER
FHRPIBIRRBERORFIRR, B RET IR R U R B %REE 2.

ARTHREEFER RS, REEIERINZPIES T EHRE.
XX THEE P FESRER FOKTE K8 R R R ARk, CAKH
THFIHTEREA BZRER, LT HFZARTREYESERRE.
BT BRI AR B LR B T S BIIRA BT, #A EHE I REE T
PR B BT R RBZ HIE B, TR IR E B a8 3 i P AL FIARHE . BlnA
XAARIEIR FeSe/STO MK BHAB SMEK RHARALL, FRE _FHH R
FREF AR B THRKER.

T M
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BESEN—EHR. XETREENAT AP TRESARNERR, JiE
ENATH M EE LSBT A2 P B T R R AR KL
ETRAFERIHRNETENOEA R TRIERSR, BRIINA T HEFEY
R AR ST 05 T AR IR . FEESRIRBERIBIIN, MITIE BB R4 1 H
TE&EH, ARBEZF-BRERNBTEHMENL, FRERSHER, UkE
PR BT LA SRR S EEERIBOCHR PRI, A
WY AP IERSURESS RS MRS RM T A EH, 51267
B 2 R A PR T RS BE K JRERK) ELishberg REHIFRET%. X
o TAEX R AR REESVEAF REENEEZEM, AERREE S
HR MR EEN LRI . REEGEREE AR AL E, AXEZALER
Al EAE T BB . B BIE R A SRR IR A T G A A
A HEA XTI EKIANR, G R i 8 S URAT FORGUN B R T 48, R
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