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1 X-ray Diffractometer System $ 150,000
2 Single Crystal Growth System 1 $ 150,000
3 Ultracentrifuge Imbalane—Tolerrant Drive 1 $ 99,000
4 Ultracentrifuge Table—top Refrigerated 1 $ 43,000
5 High Speed Centrifuge Microprocessor 1 $ 38,000
6 GC-LC Mass Spectrometer 1 $ 280,000
7 Atomic Absorption Spectrophotometer 1 $ 110,000
8 FT-NMR Spectrometer (300MHz) 1 $ 300,000
9 Nuclear Emulsion Scanning Mircroscope System 1 $ 130,000

a7 9 $ 1,300,000

thrEs 717I%H 22

___

OMA/OEM System $ 115,000

2 Liquid Scintillation Counter $ 115,000
3 Superconducting FT-NMR Spectrometer System $ 293,000
4 Transmission Electron Microscope $ 293,000
5 High Resolution X-ray Diffractometer $ 285,000
6 Automatic N, Liquefier System $ 135,000
7 Water Purification System $ 30,000
8 Inductively Coupled Plasma Spectrometer $ 134,000
a7 $ 1,400,000

1 Universal Vacuum Coater $ 200,000
$ 225,000
$ 55,000

$ 300,000

Laser Raman Spectrometer System
UV-VIS-NIR Spectrophotometer
FT-NMR Spectrometer
Ultracentrifuge

Ultracentrifuge Table-Top $ 170,000
Ultracentrifuge High—Speed
X-ray Diffractometer $ 200,000
$ 150,000

$ 1,300,000

© 0 ~N o o B~ W N

Inductively Coupled Plasma Spectrometer

1
1
1
1
1
1
1
8
&4 5 2 T
1
1
1
1
1
1
1
1
1
9
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17 Ultracentrifuge 1.0 90. 9
18 Data Base (DNA Protein) 1.2 '90. 7
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23 Fermenter 52 ‘91. 8
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34 High Performance lon Chromatography 56 ‘91. 8
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39 Spectroscopic Pilot Vacuum Coater 16.4 ‘90. 3
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- NMR 500 MHz [Varian]

— GC-MASS [Varian]

- FE-TEM [Philips]

- FE-SEM [Hitach]

- Laser Confocal Mircoscope System TCS—NT [Leical

— Live Cell Observation System [Leical

— Automatic Genetic Analysis System [ABI]

— All Channels Spectral Confocal Laser Scanning Microscope
- Including Tandem [CS+RS] with AOBS System [Leical

— Chemiluminescence & Flurescence Image Analyzer
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O EPMA (Electron Probe Micro—Analyzer, EPMA-1610, 20054)
— 15 keV, Probe Size 1~100 um
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O EF-TEM (Energy Filtering Transmission Electron Microscope, EM912Q, 1996H)

- 120 keV, Point Resolution 3.7 A, EDS, EELS, In—situ A& LNz, ~ 13007)
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O FE-TEM (Field Emission Transmission Electron Microscope, JEM—2100F 20043)
— 200 keV, Point Resolution 1.9 A, EDS, STEM, EELS
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O Bio—TEM (Bio Transmission Electron Microscopy, Tecnai G2 Spirit, 2006'4)
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O ESEM (Environmental Scanning Electron Microscope, Leo 1455VP, 2000'A)
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— 20 keV, Point Resolution 3.5 nm, SE/QBSD/VPSE/EDS
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O HT-XRD(High Temperature X-ray Diffractometer, D8 Advance, 2003'3)

- 40 keV, 201~160 ° , Low Temp. —1937C, High Temp. 2200C
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O Field-Emission Transmission Electron Microscope (FE-TEM)
O Field—Emission Scanning Electron Microscope (FE-SEM)

O Atomic Force Microscope (AFM)
O Superconducting Quantum Interference Device (SQUID)

O Focused Ion Beam (FIB)
O 200 MHz Nuclear Magnetic Reasonance (NMR200)
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Condition
of measurement

Flushing time — 60
Preintegration time - 10
Measurement time - 10
Pressure — 400 psi
Power - 30

Module - 800

Phase - 450

Generator — RF
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O Rotating StageE 0|88t Low Sputter Roughness Depth Profiling
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2719] = M Depth Profile w410 2-8-%|a1 Qlct, E3F & A2 Metal layer?]
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o] oAtof 1 &gAo] v =t}h Low Energy Ion Beam 4%} High Mass e Mereus, optimzed for £
Resolution #4¥-8 76101 AEH Depth Profiling® SHHEZa Il A | o com motmyer

2kl Stylus Profiler?] Calibrations $18t Ge Delta Layer®] e-sl BAlo|e {8 026 Depth profile of Cr/Ni multi-layer

X
obtained from the GDS
sHA g5, ¥ AvE0] Measurement Science and Technology©l= 1% 3t}
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=9 FE2 ZA | Material®] 7 717F @5ol] 7|02 = & 22 Al

o] P, C. Eklund <=, AA|St carbon nanotube?] &0 w2 1 1S §jalo] B
e & ekt

FAME Yz d7)s Aol 43kl 9l Jeol-2011(Vac:200 kV) A8 E o]
slo] FAelo wE carbon nanotubes HA3FSITE 1600°C ©]ske] ko)A carbon
nanotuber HAIZ o2 1.4nm® H+t+A7S 7H4 single nanotube’} FAE oL
1800°C9 ¥ A g o A= single nanotube? tf¥o AA OS2 graphitic
nanoribbons(GNRs)9] 27} A= It 12]a 2000°C, 2200°Ce] FA lo|Al=
multi nanotube?] A4S =2 type-II GNRE A&o] 7}43} =i}, ©]23t carbon
nanotube 7ol et TEM AaS A8t A4 7]l tiet = Als-sd o] o] ol #
o o]z ¢lsto] 2719 o] Wk E ]It
— Thermal Conversion of Bundled Carbon Nanotubes into Graphitic Ribbons,
Nano letters, (2005), H. R. Gutierrez, U. J. Kim, 7% and P. C. Eklund

— Effect of the Tube Diameter Distribution on the High—Temperature
Structural Modification of Bundled Single—Walled Carbon Nanotubes, The
Journal of Physical Chemistry B, (2005), U. J. Kim, H. R. Gutierrez, 453,
and P. C. Eklund
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& Aol et A micro-XPS, UPSE
0]-8-3F Meta/Organic interface A&
o oA buried interface A5 {9t
UHYV in situ Kelvin Probe Microscopy System
S = FHE2E 71H2006-2008D) I, A 2 g

Gt

7440] oq:r/_£ Tog %o]rjr o]%_ =2 7 —LU:]X{T]

(surface potential), d&<(work function)] mr'j/} AHE] M ezt ©
slsim ofgel wul4d 2719 FH/AW EAAAE S8l AWML 7]
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— Micro X/UV Photoelectron Spectrometer(u—XPS) (XFA|) ufo] 2= B} Hair])
= U AR B AEEA. olUA 35 0.5 eV (X-ray), 2 meV (UV)
ojn| 2] &8lE (2 pm) = ©]-&37F W] 2}8+L% mapping. =W A XPS

— Scanning Probe Microscope(SPM) : AFM (FFAFEH & n] 7 - 218 & v] 7))

(
=749 topologyE 4= nm w5082 24, EH 0 HRAJAH B B4

O UHV in situ Kelvin Probe Microscopy System (X1%X1F in situ ZHIZZE 3i0|Z)
— Combined System with UHV thin film deposition System and SPM
- Integrated Scanning Tunneling Microscopy (STM) with Atomic Force
Microscopy
) 2z A SWAR A AL A A0 RA 7], 5] vha B2k A] 28}
A SPM (STM +AFM) #44H1E S,/ Aw2 3 HdEE in situ &4
— CS 2000 I-V E4%71717] © AR E4%87F 574

o o7 g3 &t
O =ZU %= UHV in situ Kelvin Probe Microscopy System Xixi| 7Hg
24 SCI Mg =2 4H
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QI e W o1l 7 Q~ 4§71 M A7 % sh 9 A L

o] 9 Ao Rs NTTR Al A S50) B4 A77|9he A el A
= 2)09] RIS of 7]o] 57 918, Hehsst sk gl
o FA7IOR ol THalAel FEATE st e,

AR A 0] BBHAIIQl QAR B A E e A ATE O A, XS ek A

|

o2 4=8YskaL Qe

Uhe 254 0] $141gu|el ER-FE-TEM, UHR FE-SEM, FE-SEM, SPM, EPMA,
SAA XRD, At Het XPS, Nanofinder(AFM/Confocal Raman), Particle Size
Analyzer System(PSA), AFM& HE-g3lal Qlof, EsH 2y ewyso] il 7]7]el
MALDI-TOF M.g:3k0.24, AlElZ} 445k Sk 2o Hebabelel ABAre vl o
P40l 12 AU S, 0 H VOIS i 0 39
ETHAN RS 2 A EH etz 42 7T o e AlLEE skl Qi)

FREAS S HAw

ZH] el Ultra ngh Resolution FE-SEM©| 2006 % AFHt7] o
x| g]o] a1 9l o EF-TEMo] 2007d% 3Hl7|of A X0} o] & o gn) 1t
Aol TRt Hs AR o] ghfe] oAl hEskAl Wl AFAlE EA el 2
A woks Wit A B E4w koI, IS the &4 ARS8 = #
ALY W B A 7| e KRkl olet

O Lie7x 247(7|
- FE-EF-TEM (| A] F2p:2t &) 4)
— X—Ray Photoelectron Spectrometer (XPS)
- UHR FE-SEM (Zi128}% AR A7)
- Scanning Probe Microscope(SPM) (8-3& &v]7)
— FE-Scanning Electron Microscope(FE-SEM) (A& 0] %)
- EPMA (A &A]7])
- Single Crystal XRD (224 XA 2dE47])
— Maldi ToF (ME22 o] - ek 4] 7))
— Particle Size Analyzer System (Y=E47])
— AFM/Raman/Confocal System (Nanofinder) (&% 2hit/a27 g3 0]4)



O E4EI|7]
— UHV in situ Kelvin Probe Microscopy System
— NIR/UV Spectrometer
— Contact Angle Measurement

— Ellipsometer
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034 MALD mass spectra of permethy
ated oligosaccharides from IgG

Tefa o) WA ol ek b Baiao]  AA|Ael WS Holokairk: Bt/ @
B} Hok Shx1 St T Hok ASolA A HLow Ake] 7} o] A REAT
2 A5 Hlch 9 SAHE ake wEE 94 207 7)Y BE ZEA s A
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A BEsto] A & A ARnfE | v|EA] GARE Y] EST AEAH

o Al 7HA o] Ao R AE mESIGIL, A O A ZhA] W2 IR g 250
A2 Hol F9lom 37 ke 9= Kol 9k E3F Lk LO/ESI MS/MS Ho] F3t
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@ 1 pum =2 NMR $10|Z(microscopy) = RF 2! gradient coil 7Ht£>

O =29 : One Micrometer Resolution NMR Microscopy

O AZHX| : Journal of Magnetic Resonance, 2001, 5

O XAHH : 0|&F, Kiseong Kim, Junghyun Kim, Soonchil Lee, Jeong Han Vi,
Sung Woo Kim, 5t and ZXiE,

141 TOM EtsteA 7|S(hydrocarbon oil)22 AT 21F 2= S(phantom)ofl tHal A, SIxH7t
K| AX] 281 im A =L 75 im* Q] & A(voxel) RIS 7HAlE MRl GAS 1AIZE Qtof| QUct
1 me| 3tA(pixel) 27|= QA S0l A== 34 37(2] 100022 101| %ﬂ 22 As de

ot Eollsol U0 Set ARIt "estth TN o] HFE foil EEs| uZE(high
sensitivity)2| O|Ml RF coil(500 um &1Z)1t Zci ZAKE | E(gradient)2 A1|7|7f 1000 Gauss/cm

O 0l2= gradient coil2 M7 HMZEEICE EoF Dafazol FMS 27| Qs SHab Al
(diffusion coefficients), &4 Timf T2 0l&tAlZKrelaxation)d} MZE(bandwidth)E Zgfet 7|t
N 2AES T6iM pulse sequenceE AASt6IRILE 0] ZAsE EH AAEIS in vivo S&E
L=dl XEst7| floll Mets Ao 712 ARZSIH 2 im si&=2t 200 um’S| stA 21
= MRl GAME AL

2 A= SHxfo| 7|2 0io|3 20/ sHAZCl NMR mlcroscopyﬂ tsEE BoEsien,
Ol NMR 20| d=stat lelel nto|220[E FE 27(19] ML S0

g
=
=

N

O AP [SHEH0IA £|ABHY| 5 | st
L MAESE 1 i sAES| FaZ S22 vt gt MEsxQl
710171 th2ofl 1 um SHAE=C| FME A A ULt
e A7| Qs 1ot gradient coil2 Z|H gradlent Of NI7[7+ X Yot 7= Z50f s 1000
G/cmoll ok, Sl A== gradient coll 20 H&s0] FHOLICkD g 4~ QUct

bh

LM = R coil & gradient coils M2k 20l ol&5t1 U= AFOICE Rf coil SHA2E Y

= 11 ZH0| 4EHEE 2o M 4H0E Rlof| ZEHH, gradient coil £ZFBH Rlof Eeich £t BE 5t
L7t D&0] B2 ER0e =e2 BUA TML M22 NE22 ChA| F0iE &fof st=2=
Zstd ALE X4 4 QUsS2 S20]1, A 2 ANHe=z 2 &4M5 22| = J2|n 2

L 71e2 WLt SIE/IE Aot = ‘é‘ﬁoﬂ o2t Mol Hels & = A= 00| A0
M ZHetE A4S ol 2 =85 & + UL
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=2% . Chemical structure and biological activity of the Caenorhabditis elegans
dauer—inducing phermone
HAXHX| : Nature 2005 (IF 32.2)

MAMY : m MOtz olgsl 8|7, 924 £20| 0|, 2Ys
2HEHH| J—_'_OHO Q-TOF HEEEAT|
— 10t MZE(Caenorhabditis elegans)oi‘:'H FHE fYUst= CtR=E(daver—
inducing pheromone)2| &£ MA Zx=2 #H
- WHZZOIEDRIE 0|8 MB0| S0H2E EXfot= LHRES o4 28
- LHBEARZ 018510 O 7&E giol=dl Mol des gY

O

=23 ! Elevated level of SUMOylated IRF—1 in tumor cells interferes with
IRF—=1 mediated apoptosis
ARMX : PNAS 2007 (IF 9.64)
KAHE @ gEa dd= 012F, MEX| AL, 8iEs, &, 0|&E, O[XS”
S| Luminometer, FACS
- o= olHE u4et SSHTE Sl JuEsE
— HUAMF X} IRF-10] SUMO &g
AI2 HHACHE AMAE 22l =2

o
2

&AM [T} IRF-10] ARZE0[ O|R0IX|H, AMEZE= IHHES] SHol|l Metds ZH 2
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@ AFME 012510] DNA BXIS AP7|ZRHO= bt 4 3!

O =29 : Formation of A-DNA's in Paralleland Crossed-Line Arrays by Molecular
Combing and Scanning—Probe Lithography

O AIMX| : Nano Letters 2006 (IF 9.85)

O NXAHH : Minjung Shin*, Chilwoo Kwon, Seong Kyu Kim, Hyung Jin Kim,
Yonghan Roh, Byungyou Jong, S&HH, 0|34,

URNB0IYOR ASKHS e APIZURAIY BRI0| YRS F4goR
o

SN d 7 2
ofi2F DNA X2 20 x 20 pm BHO| A7 |ZEHz HIE MAX &2 70 um I77HK| &S

0.00 [nm] 23.57
IHELO| = 2RIR AKXt 2290 DNA At i

@ CE OL{XICHAF X CHE Axoim )

O =89 : Structural Insights into the Monosaccharide Specificity of Escherichia coli
Rhamnose Mutarotase
O ARX]| = Journal of Molecular Biology 2005 (IF 5.5)
O MxpE : A, 2Rl 24| gia, B, dalid, OIXIL, =HA
0 Fg o7 Zat -
- YilL2 E.coli genome sequence2FE 52l ORFE AXW7IX| 7[50] YHAXIX| LU=
— 2 AN 0] BHEEEIO| L-Rhamnose mutarotase@S NMRS 0|23 S
— X-ray crystallography OZaHAf YilL HHES| 2xE HE
- L2 mutarotase=2| active site2t2] H|WE SaiAl mechamisms A%
— genetic mutantg PHE0M AHlz 0] 7
X2 Qla LIEtLE= in vivo SIdE Z=
2 719
— Mutarotase= M=t energy sourceE
Ol8st=dl UM 01? ST 242 o
& human homolog&0| £l genetic
diseaset|= A0 02 7HK| HYS=2
2E HoX|D U=l 0] =22 H2EI
human homolog&2l 7Is0i st H1E

sl 983 7|EHQI EHS HEZ




@ TR 2AZue| =8 =0|7| flot Z2HE SA4Y JHY )
o=

=3 : Utility of electrophoretically derived protein mass estimates asadditional
constraints in proteome analysis of human serumbased on MS/MS analysis
O AIRHX| : Proteomics, 2005 (IF 5.5)

O MAHE @ 42, olgst Yis, = HEs UPsE 24 A HEgY| K34

- CIXFE BV a1t AgEA s Al S0 HHA 28RE ez D= sEAEHs
i

— 1DEZ 0|25l04 CHAIS 2alsin 71426l 51500, AISEHE MudPIT systemS 0125104
2% £ Sequests 0183104
Fal

- dMiAnol @28 x|ASH 5t
@loll 1DEOIIA 2folE HHElE o]
At HEO|E9| HIHEA
0“ _o_‘gH AH£| quHxlo _E_N%F
2 Hlwsk= Molecular weight
correlation (MWcorr) 2=
1K Human serum@l &

ZHZEMol M2

[E=puay |

@ MnO2t Mn,O,2Hs LieMoflAe] S0] ZixtAol st o1 )

O =293 : Ferromagnetism of MnO and Mn;O, nanowires
O ARHX| : Applied Physics Letters, 2005 (IF:4.3)
O MAtH : Na, CW. Han, D.S. Kim, D.S. Park, JH* Jeon Y.T. Lee, GH. H&Hs}*

MnCl, 20| Ex Zhof| ofst gigioz %
20| 50-100 nmoO|z Zo|7} 20 pmm?! MnO
@t Mn,0,9f LI=ME BHESIICE HVEMS =

HZA1=2 MnOEe cubic =5 7HX|H Mn,O,
= letragonal #A28 7RICl= A2 O*OF”O
, SQUIDE 83t Aky 24 412 MnO= |

KOISIOIAl Mn,O,= 43 KOIGH0IA] X9 g
g IHls A2 mHSIMCHFIg.1). olzfst
TAXN IPIE 2MZuE S f1&x= CEX|
oF M2olM ZAde] HEE Tz M2 L
CAEMYUS ISt~ HVEMS| =5Znt
2 MnOE cubic #+&E 7HXH Mn,0,&
tetragonal &5 7XICH=s AS Yo

Hysteresis loops measured at (a) 5, (b) 8, (c) 20,
(d) 30, (e) 50, and (f) 300 K. In (a)(c), the red and
blue lines represent two ferromagnetic
components, respectively, where their sum (solid
line) fits well the experimental data (open circles).
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O ==9 : Self-Assembling Structures of Long—Chain Sugar—Based Amphiphiles
Influenced by the Introduction of Double Bonds
O AMX| : Chemistry—A European 2005 (IF 4.5)

O MAHH : MZE35} Do Youngkyu, Lee Young_A, ShimiZu, Toshimi
- XeN7IEM 2RIA 22 LEA U AETZM AlA 0|5ZE0] =E YEI0fY
CHERY
-0

=
S 1039 Loy ==z S0M x7|=goll 2
L

- U=aziol gdof nlxls AlA OlSZEe 2uE
FE-TEM, FE-SEM, CD, XRD, FT-IR §22 178
- AlA O|EZE0| EYEHo=M FUEOR Lk 7

rRE

@ QRO HYEEAIZ! A Cu(OH), Li-atth aha )

O =&49 : Unidirectionally Aligned Copper Hydroxide Crystalline Nanorods from
Two—domensional Copper Hydroxy Nitrate

O AIRX| : Journal of the American Chemical Society (2004)

O XX : Bfde, 2ozl

Cu(OH),= MM fE8F CUOE DHE & UEs £E2 WA=, 2 HFN
= @719 222 Cu(OH).NO.0f Tl N At
oitf HES

SEM, TEM A8l Znb Cu(OH),Lt=SH7F 2AIZQ21 Cu(OH),NO,0] Zt= hexagonal thin
plate?] NS FAGIHME iR HAUet 2AZ Z=(2 10 um) 7AList HE2| FEfZE oF Ly

(LI

MIAIGIIEE Ol2fet Bk YAt g Uer2as gdsie M2 M=l stibz=M Zgoldd
7

MA zx==2 FH(template method)0|Lt
AAO memvrane S& ARSolX| 2210 YXtECZ
HiEFE Cu(OH), Lttt HES thEratsct
LI 27 AMEN ABE7| sl F=E/0{0F
IRl ZAS(AS SR, a9

5]
=<
Mol B, CiYs, Baol g 2
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: Gels as Templates for Nanotubes
— Topics in Current Chemistry 2&e=& 2004 (IF 5.7)
1 &3t Seiji Shnikai*

5%*&*92 Od—?of?'xif a Z1t 7| A2 singe—, double—,
helical-, spherical-, double—helical 2fe| Al2|7} E|E X|
EFLIOL A 27| L=FHEO| 20| 7tssiAct 0]= QlsH
M2 CHISH LI A M7 7hsell B, 17|1sd L ARY
NS Sot0d M2 A9 ZE0| 7[t=l= Hiolch,

2 =29 Z42= =AA st&X|Ql Topics in Current
(Impact Factor 5.7) 28 =222, ZLRICZ= 2#HM=
st Hutolct

— Chemical Communication (Impact Factor 4.1)

— Chemistry of Materials (Impact Factor 4.3)

— 79th ACS Colloid and Surface Science Symposium

9| Keynote Speaker (2005, 6)

ACH BHHO| CHE AIS
)2 fiiIH%'%( |
=201 olshM dgE =

SIS 4 o, AelH| R
s =
=

Zo|ct wetA 2 o
LI =2 0l thoiAM

IO|

FIII

HHAz & RAti=E &

ZER )

O ==9 : Rapid Determination of Chlorinated Pesticides in Fish by Freezing-lipid
filtration, Solid—Phase Extraction and GC-MS

O ARHX| = Journal of Chromatograhpy A 2004 (IF 2.975)

O XMxHE 1 57|, dalg, A=, MY, 28T

(oS N DHKI = XIZ9 g0l Ht 2f 10~20%= +XH8¥ e, Soleppb Olsl) &4
FollEsde 245617 floiMe 22Xl XIEMAHZE 1S SRs6iCh 7|Ee] S Ao FAMH
= oy HAel ZH Fr Mé% HAO2H 24101 7%3% o, a2t 2 g70lMeE |7| o=
THel HAIE £0|n Faigoiel ArEsS Q= X

e &4 +
filtration)0l2t= WS JHEGI £412 XIRXHEH
chlorinated pesticides 2 steroid hormones®| 2448 7

A2 BY 4 9t

MAH AR S lipid JM7HA Lol LR =2
2ol Hlsh Fofistel=2 HdE stil= 2F 3t
Olstz EoXNel o= MA #1 4Z0|Ct
Olet st =HMA =&=X[@! Journal of
Chromatography A (IF 2.975)0] & ™9 =
=0] HHERUCE




365

R e

oA
o440

t

iy

@ HEMZIE H0|ME oSt B=azMAE Set SEHH/N 22 A+ )

O =

HO
0%

. An irrecoverable change in the refractive index of plasma self—channeled
silica fibers caused by femtosecond optical pluses

O ARHX| : Applied Physics Letters 2003)

O A1 : BIUS* TR A Aviov, TS, TOJR XN}

]

H. Kumagai, Midorikawa

LSl Halso] 2EY TS fleiMs Mz 2E80] TE =2ES 01800 MEAF =2
2 BEEAIAOF BiCf, TeiLt HMRel MEQ! pure fused silicad 2HE2 1457010l 248 Ea2
= 0|8ot0 2289 HalE ol zdf =289 Hat= 0jojet BH, X2l femtox

o
=
laserE 0183l =2/H 7I5S ol =EE0| 2t 2.4%E HaAZ 4 Qtt= A0] LR

0] 29| M3} RACI2 ORIZIX| FHEX| LUA=H AMSME LI ZEEA HTEO0| 2{Al0
9| Russia Academy of Sciences &t Institute of Crystallography & 2= 0|5}std—
=N SSUTE A6t 2EE2| Het= 80|XMZ ZALE fused silicaZt 2F 50
£ Z= cristobalite 2YEZ2 L-ZYsE 2E20| 14802 S7i8ttte A2 MAEE 7|
ESR 7|=& SAl0] AIESIH AMAMC = FHEIACE

0] ¥4 HEX SZ20t9| selected paperz2 MHEEZ Virtual Journal of Ultrafast
Scienced] AVHE[RICH, HEX 2|0[XME 0|85t 752000 R85t 7| ZHATZHE NSt

The ED pattern of one of the pieces into The ESR signal intensity of the irradiated fibers versus the
which the damaged core region was input light intensity used for the plasma self-=channeling at
crushed. The numbers and the subscript t ~al 395 nm and ~bl 790 nm. The circles are the
mean the reflection planes of the tetragonal measured ones fitted by a solid line.

phase. This shows an ED pattern from

cristobalites with the tetragonal structure

(@50.497 nm, ¢50.693 nm).
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Noxa THHZIO| ML L OJEZEZ|0F 7|SEoH =& 2
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O =29 : The molecular mechanism of noxa—induced mitochondrial dysfuncition
in pb3—mediated cell death
O AIXHX] : Journal of Biological Chemistry 2003
O MAIE : M2, ML, nYS, AE3, U, olHel, SHY AYY MU, 25

R 9, Aeqer

4
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Diffractometer (HT-XRD)
31 | Bioinformation Data Analysis MEZE Hjole 24 230,000,000 1995, 06. 26 EE =i HE=
X SZ0ME J2Hm| M7 |2F0l25}
32 | LC/ES-MS 540,000,000 2000. 06. 01 APEAMATLE Aget
EEEES
- Matrix—assisted Laser Desoption Islis HESA X 20X e S RO —
- 4 1 1 =SS0 T T Az
lonization Mass Spectrometers system A AZEMT| A o s v
DTM (Diamond Turning Machine— s
34 ZNUTIET| $ 980,000 1998. 06. 03 573 E er=
Nanoform 600)
35 | Machining Center AEAEA dE 550,000,000 1993, 11. 04 B A&Al
36 | CNC Lathe MM At 51,130,454 1993. 11. 01 =HYU7EE d=A
37 | Vertical Typed CNC Machining Center | MM T{A[LMIE] 54,119,325 1993. 11. 01 BVl US4
38 | Milling machine,Engine lathe Udt ZET|A| 26,700,000 1993, 07. 15 2SS a4
39 | CD Spectropolarimeter CD 2%HZ7| 97,006,603 1996. 01. 01 A7 | SHATE S48
40 | 500 MHz NMR Spectrometer 500 MHz X |3EEZ7| 549,498,520 2003, 10, 22 A7 | SHHTE s
41 47 T MR 47 T X7 SEI Y| 1,5657,352,189 2005, 10. 08 A7 3EHTE ENE]
42 | 800 MHz NMR 800 MHz aliXt7 | ZHEL7| 2,508,792,729 2005. 10. 08 P Z3EeHTE #=28|
43 | 900 MHz NMR 900 MHz sixp7|Ze2ny| 5,728,472,509 2006. 11. 16 X7 SEAFE FE4
44 | 600 MHz NMR 600 MHz X7 |S3HEL7| 708,586,624 1994. 10. 01 A7 3EHAE 23|
45 | 300 MHz NMR 300 MHz SiXb7|SEHEZLT| 190,098,756 1994, 10. 01 AP B3FHTE #d=28|
MR micro—imaging N o 010 - 708,586,624 /600 MHz - .
SiX}7|2Y ofo|32 FALY 10 A7 |2goipE ESNE]
461 (600 MHz & 800 MH2) Pl S g 2508792,729/800 MHz Lseha s Thsza '
Macromolecular x-ray MHEXF2|AY X-M _
47 ) ) _ - - 486,302,698 2008, 03, 03 X7 |3 YT MY
diffraction system S| HERIEEEA
i M A|AE 2 1996. 10. 18 S e JUpees
e P\ESED Ml ST
48 | Thermal Analysis System 2 \ 104,741,828 2000, 02 15 =
49 | Elemental Analyzer HAEMT| 119,647,046 2001. 03, 03 MEHE MEZ
Inductively Coupled Plasma Atomic B ~
50 R Set=0r YEEYT| 209,642,561 2004. 04. 01 ANESHIE] 2ol
Emission Spectrophotometer
119,345,490/ 1996. 11. 06
51 | Protein sequencing system CHHEIO] ofo| 4t MEEAMEX MSHIE =23
257,962,665 2000. 03 09
52 | Micro area X-ray Diffractometer 0jAE X-M 31" 247] 124,790,099 1997, 07. 25 ISR 252
53 | Peptide Synthesizing System HEO|=E o HA| 162,000,000 2000. 03. 15 WA= x5
54 | SQUID Cryogenic Magnetometer ZME x| EH7| 172,367,975 1996. 03, 22 ISELE] ool
55 | X-ray Fluorescence Spectrometer X=4 gz 2AM7| 245,345,688 2000, 05, 08 ISERIE 2=
g | Inductively Coupled Plasma = Mass | o ¢ oist mapxop mizreas| 310,000,000 | 1999, 04, 07 HESME] o35
Spectrometer
High Performance Triple Quadrupole _
57 145 Triple Quadrupole EZEA7| 324,028,536 2006. 03. 14 AEMIE P
Mass Spectrometer
200 MHz ZHAIZHE siXi| o 5|
58 | 200 MHz Solid NMR Spectrometer (B) T 379,431,260 1998, 05. 15 MNeME =]
59 | 500 MHz NMR Spectrometer 500 MHz &ixt7| 2 2%7| 460,000,000 1999, 04, 14 ISR 2o
60 | High Resolution Mass Spectrometer TRHS HFRAT| 1,290,425,558 1999. 08. 12 NERE| T
Field—Emission Scanning Electron _
61 9 A S oHExei g 250,000,000 2001, 02. 01 ISERE] 248

Microscope




ZHY () =g FHSIH) BRI MX| g4 717| EExt
X-ray Diffractometer X-Ray 3/& £M7| 159,481,848 1997. 04. 16 MNEME Zol2
P.O.P.S pops EAIAIY 525,615,295 2003. 01. 03 ANEME MEE
220l I20tE TN HEEAY|
Online LC-MS-NMR System . 1,096,648,026 2006. 09. 15 AEAIE 3%
- X7 IBE 47| HE AAH
GC/Mass Spectrometer 7|%| 220t 2|/ AR | 167,172,428 2001. 05, 03 AESMIE] Led
Focused lon Beam T4 02 & HK| 1,999,844,269 2006, 9. 11 MN2MH 0|7[2t
1, 62191583 2000. 02. 24
Chromatography System I20FETJM 0] AJAE 2. 123,061,365 2006. 03, 02 ISEE NE=
3. 62,191,583 1996. 09. 24
162,914,835 1996. 11. 04
Biomolecule Analysis System MATEXEE SA%A| AESMIE g3
150,345,926 2000. 02, 24
Atomic Force Microscope (AFM) AR Ho|E 315,117,050 2003. 07. 11 ASMIE oo
Field Emission Transmission B
A S oExBi g 1,999,844,269 2001. 04. 18 MNEMEH nolz
Electron Microscopy
Liquid chromatography—Mass -
i3 =0tETI| AFREAMT| 336,868,631 2002. 04. 23 A2ME LheA
Spectrometer
Py-GC/MS Yo7 (M 20IE DT /AR A 165,000,000 2006. 03. 13 ANEMEH LHeE
SQUID Magnetometer AFE XEEX7| 411,796,649 1990. 10. O1 INEERIE] ot
Matrix—Assisted Laser Desorption 1255 ofE2lA Hx20|X]
. US $350,000 2001, 04. 21 MNEMEH NB=
lonization Mass Spectrometer ERESE )
XRF Spevtrometer (XRF) Ol AX[EARS X— M L2 120,000,000 2000. 04, 21 EAIH e
Electron Paramagnetic
HXAxHY 3F 227 183,213,000 1996. 10. 17 HAMIE Hols
Resonance Spectrometer (EPR)
64,017,410 2002, 02. 08
Elemental Analyzer (EA) HAEMT| SARIE] &g
44,188,315 1996. 11, 21
FT-IR Spectrometer (FT-IR) HelM/ztet 237 154,143,000 1996. 08. 23 S ARMIE] ol
GC MASS 7tASHOLE 2T AREE AT 153,476,000 2008. 01. 02 EAIH ol
Vibrating Sample Magnetometer ZISAIE K= 136,255,611 1996. 07. 09 HAMIE Hi &
X-ray Photoelectron Spectrometer,
X= ZHXL 287 1,703,299,287 2000. 08, 01 EAIH iS4
XPS, ESCA
AES (Auger Electron Spectroscopy) Auger TX} 227 1,703,299,287 2000. 08, 01 HARE A
Scanning Probe Microscope (SPM) AR = S0y 337,972,553 2002, 03, 05 HAIE T
GDS (Glow Discharge Spectrometer) 122 9N 28 2AM7| 332,242,069 2002, 04. 20 EAIE 28]
Secondary lon Mass Spectrometry (SIMS) | OIX{0|REIZHEA 7| 1,832,682,000 2003, 09. 30 SARIE] SHI2
Pulsed Laser Deposition (PLD) System | ‘EA2|0|HEEA|AH 534,610,239 2004. 12. 06 S ARMIE] Hi &
lon Chromatograph (IC) 0|2z 20tET)m| 87,550,000 2000. 06. 04 SAIE =243
AR XPS Zt2alf X—4 ZXXt 247| 861,295,392 2007. 03. 28 HAMIE HiE
X-Ray S|H&47|
XRD System (XRD) 375,633,621 1995. 06. 26 EAIH Zi=Tl
(DRalls X-M2|Z247))
UV/Vis Spectrophotometer ALl 7NN B 32,000,000 2007. 09. 16 S ARMIE] ol
Energy Dispersive XRF (ED-XRF) OlAX[2ARE X-MHHEAT| 120,000,000 2007. 11. 06 FAIE g8+
High Resolution GC/Mass Spectrometer | 1Als —7|%| S 20K i /AZEA)| 496,153,770 1998, 07. 13 SAIE Eesars
ICP-AES e oig= =l PN 170,000,000 2008. 01. 11 HAMIE ofHTt
Combustion IC A0[RI 20tET20D| 150,000,000 2008. 01, 01 EAIH olE T
ICP System ICP AJAHEK 90,438,520 2007. 07. 09 HAMIE =88]
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Hs HHIE (F2) =9 FETHE) Pl M| M 717| EExt
96 | 300 MHz FT-NMR Spectrometer 300MHz Sx}7| 3E 27| 231,066,681 1994. 02. 16 S ARMIE] BENT
97 | Chromatography System 20T AA- (HPLC) 67,076,181 1999, 08. 31 SAIE EESET
Transmission Electron Microscope (TEM),| S3HEXIS0(H 830,000,000 (TEM) 99. 08 (TEM)
9% SAMIE] 2zg
Scanning Electron Microscope (SEM) BN SN ile] P2 213,777,731 (SEM) | 96. 07 (SEM)
400 MHz (A) Solid State Nucelar )
99 400MHz 1A| X7 |SHEZ7| 598,209,790 1997. 09. 24 ChLAllE] st
Magnetic Resonacne (400 SS NMR)
High Resolution X-ray Diffractometer
100 DEGs X-N SIEEMT| 558,774,260 2000. 05, 22 CHLAIE ol&Z
(HR—XRD)
101 | X-ray Diffractometer (XRD) X-Ray 3/& 247 651,535,830 1993, 12. 09 T AIE oj&#
102 | X Ray Fluorescence Spectrometer (XRF) | X—A & 2347| 148,573,888 | 1997. 06. 01 = AIE &3t
103 | 200 MHz Solid-State NMR Spectrometer | 200MHz ZAHAE 3iXt7| ZFH E47| 428595488 2002, 09. 30 O AR
500 MHz FT-NMR Spectrometer .
104 500 MHz 8ixp7| 2% 237| 578,219,350 | 1998. 10. 20 = AIE AAlof
(500NMR)
Multi-Purpose X-ray Diffractometer
105 OEX X-M 313247 651,535,830 2004. 05. 04 ChAE ojA
(MP-XRD)
600 MHz Solid-State NMR 600MHz DH|ME SXt7|
106 1,633,359,592 2001. 08, 01 CHLAlE] R 4l0H
Spectrometer (600 SS NMR) 23 247
High Resolution Mass Spectrometer DENsEFEAT| _
107 615,000,000 1999. 08. 12 CH LAl oz
(HR-Mass)
) 1996. 06. 03
108 | Electron Microcopy (EM) X0 E $380,000 CHAIES 715
1993. 08. 09
109 | Optical Multichannel Analyzer (OS) L4247 US$189,405/160,000 | 1994, 11. 10 = AIE &t
400 MHz(B) Solid State Nucelar 400MHz 22X
110 537,024,056 2006, 12 ChLAIE] diist
Magnetic Resonacne AR | ZHELT |
11 | X-Ray Diffractometer (XRD) X-Ray 3/H 47| 173,943,656 | 1993, 09. 13 EEsll= M
112 | UV-VIS-NIR Spectrophotometer AR=7IA-ReIM 2| 52.369,934 | 1993, 07. 07 LFMIE] MT
113 | Thermal Analyzer (TA) HEAT| 127,651,342 1998. 08. 12 A M
114 | Laser Raman Spectrometer System (LRS) | 2{|0|X 2t3t 23 247 140,998,001 1993, 12. 28 A AT
115 | UV-Micro Raman Spectrometer AtelMatet2 2| 682,500,000 2006, 10. 31 Fe =] AT
116 | FT-IR Spectrometer TajofHE QM2 7| 472,092,512 | 1998, 07. 28 HFMIE Hawl
117 | Hal-Effect Measurement System (HEMS)| & &1t 53 | 261,736,010 | 1999. 02, 25 EEsll= ool
118 | N— & C— Terminal Protein Sequencer N-&C— LT CHHHEl M 247 304,441,123 1998. 10, 05 M NE2
19 | 300 MHz FT-NMR Spectrometer 300MHz stixl7| 2 27| 231,066,681 1994, 02. 16 A (=S
Inductively Coupled Plasma—Atomic B -
120 FEZF S2=0t EXYEEET] 330,923,107 2006, 11, 22 FRME 0|gF
Emission Spectrometer (icp)
121 | GC-Mass Spectrometer 7|4 I 20tEJHn-AZ 247 304,990,126 1998. 08. 31 SFMIE L=
122 | FT-NMR Spectrometer 500Mhz x| 2E 2EEAT| 557,196,537 2000, 03. 15 e 8714
Field—Emission Scanning B
123 SR 30|18 1,953,669,969 1998. 06. 19 BFMIE 2z
Electron Microscope (FE-SEM)
Field Emission Transmission -
124 FAAFRAD|E 409,760,934 2001. 12. 03 M 2
Electron Microscope (FE-TEM)
125 | Automatic DNA Sequencer s S7IMg 247] 39,800,000 2006. 09. 25 S NS
Laser Confocal Scanning _ _
126 20| BZH FAF H01H 673,018,642 2007. 01. 08 SFMIE AL
Microscope (LCSM)
127 | Realtime and On-line PCR system AXZE 22101 PCR - (LiIEAH]) 64,000,000 2007. 10, 24 FRME ol
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#s Tl (32 #2g #=7K) BRI Ix| 24 717) et
128 | LC-MS/MS  Spectrometer WX I20rET D] EHE AEFREAY| 700,000,000 2008. 12 LAlE e
o452 2015 21|~ X1 B2
129 | 600 MHz LC-NMR-MS 1,.536,000,000 2008. 12 ZxME Elyl=!
~ A

Field—Emission Scanning _ .
130 A s FA M B0/E 746538369 | 2001, 06. 01 TFMIE] HiER o
Electron Microscope (FE-SEM)

Particle and Pore Size Analysis

131 Unt 2 58 37| BANK| 213,488,740 2002. 02. 23 TFME O[MIZI
System (PSA)
Single Crystal X-ray Diffractometer

132 HENE X-M 3H M| 378,170,794 2002. 07. 22 HZMIE 0[5tz
System (XRD)

133 | Atomic Force Microscope (AFM) N e N = 1P 444254487 | 2002, 11. 20 TFMIE] SrEHY
Maldi-TOP Mass Spectrometer 1=2dlls HEZA 2X 20[X

134 B 378,556,732 2003, 03, 10 TZMIE] O|MIZ!
(MALDI-TOF) 22 AEAMT|

135 | Electron Probe Micro—Analyzer (EPMA) | FARIO0[EA7| 729,245,475 | 2004, 01, 02 M 0|gE

Scanning Confocal Raman Microscope _
136 FAF SEH 2oty 720,949,554 | 2004. 05. 06 T 0[5tz
/AFM (Raman/AFM)

X-ray/Ultraviolet Photoelectron _
137 LMK 22 &EX| 322786,460 = 2005, 08. 29 TIFAMIE 0[5t
Spectroscopy (XPS)

Ultra High Resolution FE-SEM

138 X HAUSE FARIXIG0/E 650,992,414 | 2006, 06. 30 T MIE iR &
(UHR FE-SEM)
Field Emission Energy Filtering

139 | Transmission Electron Microscope A WE FAt MXL B0(E 746538369 | 2007. 10. 01 TFME 0|g&
(FE-EF-TEM)
Low Vacuum-Scanning Electron B o

140 i MEBFARDIE 349,101,214 | 2003, 04, 22 ZHMIE SRSl
Microscope
Electrophoretic Light Scattering L Qle8A ol .

14 _ 123,462,619 | 2003, 05. 09 ZTE 2ol
Spectrophotometer Zeta—potential S47|
Energy Filering—Transmission Electron _ _

142 O AX|4 2k FRERfS0|E 956,546,699 | 2003, 10. 22 FHMIE SRSl
Microscope (EF-TEM)

143 | MP-CLSM HE|ZE SR 20 FA H0jF 888,962,622 | 2004, 05, 27 =HMIE H&ol
Luminescence and Flourescene B _ _ _

144 Slo|H] B AMEESE JYRAT| 264,000,000 | 2006, 06. 23 ZEHMIE Aot
Optical Animal Image System
Micro PET/CT System for Molecular . .

145 ; EXE HEHA 0o[0|E AlAE! 1,436,491,330 | 2008. 07. 02 = HMIE 5=
Imaging

146 | Bio Image Analyzer (BAS) SAEA7|7] 116,452,780 | 2006. 04. 27 eHEFA RS

147 | Photoluminescence Mapping System (PL)|  Zetd oHEEM AIAH] 254,610,595 | 2007. 09. 17 aMEFA A%
High Impedence—Temperature

148 | Dependent Hall Measurement DUNEA 2CH5 5 EX AAH 168,811,104 | 2007, 03, 21 MERA FXHA
System (Hall)

149 | MedeA/VASP Program (VASP) URHZ AN AH] 120,000,000 | 2006, 11. 20 =HEEA AU
High Power X-ray Diffractometer ~ o

150 IEY XN S| HEA| 315,996,431 2007. 09. 20 eHEFA Y=
System (XRD)

151 | Molecular Modeling System (MOMS) EXFEAAA— (HW) 30,700,000 |  2007. 04. 06 cHEYA AR
High Resolution Field Emission _ ~ L

152 THRIARY FAMRFEOIE 455,604,226 | 2008, 03, 24 eH=FA dY
Scannig Electron Microscope (FE-SEM)
Field Emission Scanning Electron _ _

153 ZFAIRR01Z 573,000,000 | 2008. 01. 24 LEETL 22|
Microscope
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