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atomic emission spectroscopy) Z2t=0t
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ZlSE 71X 0 AMgtoh= HIEH Atk
XRD QIAMAM B|H AlE L 2IXte] FaIAel BHE(ZEH)0l A | - ZR(A) X 24
v XA SUESIS Mof ojsf ARtE|piM Wasls BZEZHY | - E-Al(phase) 13}
(X-Ray diffraction) A= | A TP 5
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X-ray spectroscopy), EDXRD(energy-dispersive X-ray diffraction), RIXS(resonant inelastic X-ray scattering), MX(macromolecular crystallography),
CARS(coherent anti-Stokes Raman spectroscopy), SERS(surface-enhanced Raman spectroscopy) &
=& 91210l HRPD(high resolution powder diffractometer), WAXD(wide-angle X-ray diffraction) S
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MALDI 422 2dE 0l=0| 7_37@01! - BEEo| Xt gt B
MALDI-TOF MS MALDI TOF Olsf| 7HEEHM HET (ol 2ot ARIE
B SZ(identification) 2! 7= H&
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sector N =Lelp=PSECIPN
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(Fourier-transform ion cyclotron (cyclotron frequency I e s EE TEME 1
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O o =

» = FH|: Orbitrap tribrid fusion lumos, UPLC-triple TOF MS, GD(glow discharge) MS S
3% O Bl BFAL: ES|(electrospray ionization), MALDI(matrix-assisted laser desorption/ionization), ICP, O|X}0|23} S
Zlak 25 9EAl MIE(sector, £XZ), TOF(time-of-flight), Q(quadrupole), lon trap, FT(Fourier-transform) &

tandem-in-space
_ -TOF, Triple
antol=st = (Sadru oIeDE)
NS ) WATIRIES mpymapsiz mam oizist gezA 2sfol
Etdl MS (tandem MS) (collision- 25 50| E= ER 0|2 FElLtel0|e | - X U HIS HiFLIZ 7Y
tandem induced eif5101 O|x}-AtX{0|20] CHet HkS H
dissociation) | tandem-in-time
(lon trap, FT)
_ MS = = —
a=z0s GC-MS, LC-MS & GC, HPLC & 22|2MHe E51 222l & D[RS SIA0f CHt AT SR
QeI MS (gas chromatography MS, - = BN |2 FUR(0] 245 WaloZ o
- liquid chromatography MS) O|29o| Zlts 24 <
So/pi4 HEHEA] 2OFE AlS |
IRMS o )I(_:ifl% %leAIEOOIH—E—ﬁ. CHAMRIAS 7f£} ob Eojola S
: n ol2y magnetic sector | £48H-0|235}A|Z1 E0{| magnetic sectorE £10 2 St =
(isotope-ratio MS) AP OPEES|elat| =5 HEARS oiCH M
A MS low&high ener SOI5HE A2 E SO0|2S0| & HKY MSOf|A
S AMS S v3hig gy Pl A| I;e | 5 ;01| q . 9712 M2 ik AL
dipole magnet 2= S 7147 |2 S8l Q0|0 HEt _
(accelerator MS) sputter ° -S0>FME Y MHA R 2
(EI_HE! MS) |D|_1A‘| WZC’BC lchl_g%FEH xd%H:Hi—E-Hé = o o X o —

» Q2 20F MS: LA-MC-ICP(laser ablation multiple-collector inductively coupled plasma) MS, SHRIMP(sensitive high-resolution ion microprobe),

TIMS(thermal ionization mass spectrometry), large geometry SIMS &

CLSM

(confocal laser scanning

microscopy)

Al=0f| 2Atst2flojM2| BhALE S ZiX[SH=
IPH0i|M AlZ2| ZF1} detector pinhole 412
ZF-KSS LRI [FH(confocal) ZXH 0[2|o| HEE
4 Aol LIEH-FX| 87| Eto2u shM=S

=
2|

tl)-r ok
E

amn

010

2ME: phase-contrast microscopy, STED(stimulated emission depletion microscopy) S
ZH|: polarizing microscope, fluorescence microscope S

SEM

(scanning electron microscope)

2RPHR}, HEARMAL,

TEM
HXIHO0I

microscope)

(transmission electron

213 B0 2011 A2 E0| 7H| Tt
S ol s A B
EH0| At OlRiEA} SO AISE 2B
5101 A 25

213 B0l 207l 9 X2 AEg Sufs
SIRINE 2 48 SRt SARIX
=

=

S5 22l Shatozm By &S

> =
=
S

XRM

X-ray 3i0[Z4 (3D X-ray microscope)

Z 2MH: EF-TEM(energy-filtered transmission electron microscopy), PCM(phase-contrast microscopy) S,
& HH|: STEM(scanning transmission electron microscopy), cryo-EM(cryogenic electron microscope), Cs-corrected STEM(spherical aberration-
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=& M AFM(atomic force microscopy), STM(scanning tunneling microscopy), SThM(scanning thermal microscopy) S
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[5] https://en.wikipedia.org/wiki/Instrumental_chemistry
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The Nobel Prize in Chemistry
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The Nobel Prize in Physiology or Medicine
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The Nobel Prize in Physics
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The Nobel Prize in Chemistry
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The Nobel Prize in Physics
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The Nobel Prize in Physics
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