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Abstract With the development of advanced X-ray sources such as synchrotron radiation

and free electron lasers, X-ray techniques are becoming more and more important as an analytical
tool for advancing the frontiers of scientific research. This paper will first describe the interaction
between X-rays and matter, then briefly review how X-ray methods work for detecting different
physical properties, such as analyzing local, crystal, nanoscale, surface, interface and electron

structures. The opportunities in the future, more advanced X-ray sources will bring for research will

also be assessed.
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(Y, Nd)Ba.CwsOs. fr{E 23 BE (B 5 i 4 i 1) 2
b oA TC A A H faf 25 J5E D T 588 5 SC IR S 58
TEPE™, AN Ak T v it A S AL PR AF 28 O — 2
PG S, Sh TR SRR R, Rl TIR
2016 4F F2 44 HE 1% REXS 9255 3 (BL20U), il
2022 AR A SR AR A DR SER &

ST, anEEA R A RS A RT L
5 {5 Hhad ok A 45 $EOG L - RE T (angle-resolved pho-
toemission spectroscopy, ARPES):EMFZE. H TN
BRI A R ERAH ARG, SR R R E A
REHT&E AL s X SeAH B 7 I E Bt e & fEREHY
IEEO R, PUBERSRCE . PR FAE
SRR, X Segl il it ARPES CLAHFIER 140
JHZFIRA . ARPES 158 B EAR ML 1 € i
KF, (AL AT DA R Al A B Y RE TR 47 Hb
fiR RS Kt (i ARPES HAAS2Ue &sl . #udl
B, RO SR, L =14F, ARPES{E
AR PEFNAL B ST R B T B A PE A
(E19), gt 7 IRELE 1 ane B F s F Fin iy
P T Al B R LIRAT R, A2 A
A EBr 2 B QI R,

A, PEHEZ BN AR, W25
Bl 2 A (b, 2tk b E Ve R T A5 A (KR
B PR & A BN A RIS RI AR &, AT R
HL -SG5 3 S Bk T iR R BN A,
HH T HL - S A 52 ORI R Bk BRI TR R EEAR (29 /)
TE R, FERE X5 4R R 25 4 o (I 1) o 32 2
TRRDRUL, XSk H - EOC R 5 B mT
RE KR BOERD) S A AR . BEEHAR
7 R R BCR, X 2R SRR A

3.2 BiERTFE

TR, BN R 5T
AR AR LR 55 PR+ 13 £ (1R - Re 1S
B, AL AR (5 B AR BLE B AR I RESR AL
B R - sd i X G £ L -1 (X-ray photo-
emission spectroscopy, XPS)F1XASZE v UAH
AR BOX SE45 B[Rl R Foi v O
(resonant inelastic X-ray scattering, RIXS), 5 #]
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LT3 (30 FADBHE SR MCRN L e S it A2 15 A2 7Y
EFEE NN R Sl r e, KR A A W
KR EBOE AR, X THEE R,
T PEE RIS PR A EEAIE L RN
HPE BEPLE R A BERERLIIHE & DL R dh 2 S5 A
B 3e 4 e B0 AP . RIXS RERRHR 2 Lk
WFFE PR RE R nI A S B, TR &
B, DR T IR, B A IZ 20 FE R B T
B UCH AR R D Fa 2 EEAe AT i Ry
fe, RIXS ) {Zib b e JEE Rt a4rI
PERFFT AT

3.3 HFHIEEN

BT A lE R FNEERZ —, BrEEEE
TRT R s A . EHATARRE, A
B —BOV KR P &5 . B g5 1
P, BAXEARAALE, Wit ARESHE T AlE
FLEARILAER, M il X 2 il ok im DA
FE, AHAE AT LRI X G s — (2 1% (X-ray magnetic
circular dichroism, XMCD #1 X-ray magnetic linear
dichroism, XMLD)i it flll & A 6] A hE A 1 ik
HIRESR HI AR 2 B TRl B R A LA B

BT B ER S AN, Mk i T R IR
R B B e e AR REPE AR 2 AR AR, X GTek
BARNREE IR AE, (BXTA B EHE
MA AR, XOen DL ok BuiE A sl
e Bl NI ik BB . AT ie, RTEAGRIA
RIXS Mo A ek i i, it 0 A r i
RIBRAFFE R [ e e e e W 8 A E B i
SLAENI GBI R M50 )z, Bl RIXS J ]
TR AR AR B e T

A ligah D2l L4 & TR AR R /Y A Tie i -
FUNEEWRNGE 22—, HEEPRT Al
i SRR IR o3 BT IR A et st
Beo fESKEarh, 2T George Porter $ tH I A] 23
PR BT, NATTR J T T [R5 R G A I 1]
5y B X 5 £ Bk # 3E 9% U5 1 (time-resolved X-ray

detected ferromagnetic resonance, TR- XFMR) ™,

W32 - s0% (20214F) 8 1

DR &5 & e bR Anms — G EE, RIS hnsk 2%
S e TR B Kk MR S Y B RS, FE
B 6T RS T, ek PR R 5 X S 2l
AR 22 SR B3R B i R AE B . 2004 4R, W.
E. Bailey % A i ] TR-XFMR # 7 £ %] Fe F1 Ni
(9 B g gt st #2 S BE 90 ps BN [R] 5y BT 2016
4E, 1. LiZE A 1F Py/Cu/CussMn,s/Cu/Co % 2 i
i TR-XFMR 75 35 g iR SR B T 6 28 I B g T Y
B EyiE A BLO7U 1 BLOSU £k i
&k & T TR-XFMR J5 %, WA 5y $ERE D 4F T
20 ps™,

4 RE

X G EICIHARRIIE D AW A7 5 . HT
BRI S

BTy H, X SRR RaHes
M PR 2 2, FEHUE MBI ThEE, #RESTHHR
A, RRERREIZ RE, P 2
A AT B . XFEL F1EE VY ACHT 56 1 PR IR [ 25
R 2 L ) L It R B AR T 9 5 A R 5 A 1 1R
HARATHINLIE, AT AR T EUR A2 R 23 B,
3B AT LA J A8 5 75 00 2 P4 i 22 RDIRT ] 43 B 431
s, (R BEAR T RT S BRI TS E A AT Y B
{71 A 2 Toid R AR T B ST TR B A mT
AERELEE 5y - UL 150 R R IR B A

2 X Gk ST 568/ 05 1T, BB o B R
A e I 1R 4540 XA R (R 2P fR 8 . A i+
BOE) R R M R GERT L, (45 5E Lo 3
RN FE A T RE, anfesg i Rt ke, &
FRagER IR, AR R, AR R, AR i
bz s AN T A . Wi 4% 1 T BT SRS 4
KAFEIMER, Glankt oy e s . AR
SR LAY ol B AR AR R AR I TR S A
ARALHIRT A AN . B, B TP AR TR 2D AR
JEIRAN XFEL By Al T A e e, AT XAkl
B EA AN & AT AR T R7 55 B A4 (ptychography)
FNX Gt - LR (XPCS) 5 KA & e =S il
FExt MR LS h-EWE A R REE T, 4n A
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X EcE i

AR, RkBkzE) . A aTkF AT
FE,

SRt EE ST T T, AT XFEL ) X 5 2 3%
SEAEI (] 23 B 5 T B A AR RO OL S, (AR PRt 1]
sy HEXES J5 % VIC-XES B4 T [ ik, FliHH
VORI ST B/l e i — P K@ fE T, PDF J5 ik
PRE SR, o RS GBS A B 2 IR, X
SRR KIETH L3l e, SRR LR
St h ot B S AR EAIMEITRE D

FERL A GBI TT 1, A TR X G se s T
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