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Power
Interview

Dr. Kostya F . "
Novoselgv \ ® Could you give comments on “UNIST Graphene Research

SAEE LEMzT
Center” for example, the vision of UNIST Graphene Research ol Weovasclsd

center, future research orientation, etc. 00104 LHISaEkAr AAr

The Goal of UNIST Graphene Research Center is to produce the best - UNISTI2EISTAIE] HollAZ

possible scientists and investigate more into the very interesting and - SRURAECE 2

unusual properties of this material. If possible, probably go towards

some application as well. What we really hope to do is to produce nice

scientists to develop good students.

@ After you got the Nobel Prize, what changed the most?
| have to spend time talking to journals. | really try to keep physics as

unchanged as they used to be before.

@ Could you tell me about the importance of studying graphene?
It's a difficult time to study Graphene, because Physics and Chemistry
and other properties are so different. It also requires some application.

That's an additional benefit. However, the main reason we study

Graphene is because it's a difficult time.

@ Could you tell me about your own special method of performing
research? And, could you explain “Friday afternoon experiments™?
Every single scientist has his or her own method of research. | try to

make it never get boring, | try to make it fun.

@ Could you tell me about your future plan in research?
| will try to widen my research area and step away from Graphene and
explore other areas as well, hopefully spend 50 percent of my time on

Graphene.

@ Please give a piece of advice to UNIST students.

Enjoy what you are doing whether it is Physics or Chemistry or any other

oS (

research. It is most important that you enjoy what you are doing. If you

enjoy something, you will progress well in it.

@ How do you feel about visiting UNIST last 5 g
August? fg
| was really impressed by all the best equipment g ;}1 ;
that one could hope for and by the very enthusiastic % f;
people there. éc> ™
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Nanoscale Engineering as
An Enabling Technology
For Energy Generation and

Storage

n the fall of 2009, I joined Case School
I of Engineering as the Kent Hale Smith
Professor at Case Western Reserve
University (CWRU). Before joining
CWRU, I served as the Wright Brothers
Institute Endowed Chair Professor of
Nanomaterials at the University of
Dayton. In close collaboration with
Professor Jong-Beom Beak and Dr. Dong
Wook Chang, I have recently worked as a
visiting scholar for the World Class
University (WCU) Program on “Energy
Harvest and Storage via Technology
Convergence” in the Interdisciplinary
School of Green Energy at Ulsan National
Institute of Science and Technology
(UNIST). My research interest covers the
synthesis and functionalization of
conjugated polymers and carbon
nanomaterials for energy-related

applications.

The importance of developing new types
of energy is evident from the fact that the
global energy consumption has been
accelerating at an alarming rate due to the
rapid economic expansion worldwide,
increase in world population, and ever-
increasing human reliance on energy-
based appliances. It was estimated that the
world will need to double its energy
supply by 2050. Nanotechnology has

opened up new frontiers in materials
science and engineering to meet this
challenge by offering unique enabling
technology to create new
materials/systems for energy generation
and storage. Together with my research
group at CWRU and the WCU team at
UNIST, I have been developing novel
nanomaterials and technologies that are
deemed transformative to the future of
energy, including carbon nanomaterials
for improving the performance of solar

cells, fuel cells and supercapacitors.

Synthesis and functionalization of carbon
nanotubes make up many years of our
energy-relevant research. Carbon nanotubes
may be conceptually viewed as a graphene
sheet(s) that has been rolled up into a tiny
tube form with a diameter that is about
1/100,000th the size of a human hair
(Figure 1). Depending on their diameter
and the helicity of the arrangement of

Figure 1. Schematic representation of a single-walled
carben nanctube.

graphite rings along the tube length,
carbon nanotubes can exhibit novel
properties, making them potentially useful
in diverse applications ranging from
optoelectronic devices to energy-related
systems. My group has prepared large-
scale aligned/micropatterned carbon
nanotube arrays (both multiwalled and
metallic/semiconducting single-walled)
perpendicular to the substrate surface by
means of pyrolysis. Several simple, but
versatile, approaches for chemical
modification of carbon nanotubes, whilst
largely retaining their structural integrity,
have also been developed. Carbon
nanotubes, stood vertically from an
electrode, can be packed together very
tightly, like stalks of corn in a cornfield.
The exposed "tops" of these cylindrical
nanotubes provide as much available
surface area as traditional and nonaligned
nanotubes (more overlapping and
spaghetti-like). Separation between these
tubes allows for even more surface space,
including the unobstructed cylinders
"sides." In a solar cell, this novel
arrangement can increase surface area as
much as a thousand fold. Greater solar
absorption and charge collection arise
from this increase in surface area.
Significant improvements in efficiency
and power also result. Individual
nanotubes within a vertically-aligned array
can be coated with a titanium dioxide
layer, creating advanced dye-sensitized
solar cells.

In addition to solar cells, nanotechnology
has also made big impact on other energy
harvesting systems as exemplified by our
recent work on nanotube-based fuel cells.
Instead of burning fuel to create heat, fuel
cells convert chemical energy directly into

electricity, making them one of the most
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efficient and environmentally-benign
technologies to meet the demand for
alternative energy sources. Fuel cells
require a catalyst for the oxygen reduction
reaction, the process that breaks the bonds
of the oxygen molecules. Due to its
efficiency in catalyzing this process,
platinum is considered the state-of-the-art
fuel cell catalyst. However, its properties
degrade over time and it is expensive — a
barrier to larger-scale production of fuel
cells for commercial applications. Along
with the intensive research efforts to find a
replacement for platinum electrochemical
catalysts, we have created a class of new
nanomaterials that have the potential to
allow for a dramatically cheaper, longer
lasting way to commercialize fuel cells by
incorporating electron-accepting nitrogen
atoms into the carbon plane of carbon
nanotubes (Figure 2). In addition, the new
catalyst has been shown to be more

electrochemically robust and mechanically

e

Figure 2. A SEM image of the vertically aligned N-doped
carbon nanotubes [top), The calculated charge density
distribution (bottom left) and schematic representations
of possible adsorption modes of an oxygen molecule
[bottom right).

stable than the platinum-based electrodes.

This catalytic technology is having a large
impact on the fuel cell field and energy
community. Following the publication of
the research findings in Science, we
received widespread coverage in the
scientific, business and popular press. We,
through collaboration with Professor Jong-
Beom Baek, have recently discovered that
N-doped graphene films produced by
chemical vapor deposition in the presence
of ammonia also show a superb ORR
performance similar to that of vertically
aligned N-doped carbon nanotubes with
the same nitrogen content in alkaline
medium. The ease with which graphene
materials and their N-doped derivatives
can be produced by various low-cost
large-scale methods, including chemical
vapor deposition, chemical reduction of
graphite oxide, exfoliation of graphite,
microwave plasma reaction, and
atmospheric pressure graphitization of
silicon carbide, suggests considerable
room for cost-effective preparation of
metal-free efficient metal-free catalysts for
oxygen reduction in fuel cells, and even
new catalytic materials for applications
beyond fuel cells.

On the other hand, we are also exploring
nanotube-based applications for
supercapacitors—electrochemical energy
storage devices that combine the high-

energy storage capability of conventional

batteries with the high-power delivery
capability of conventional capacitors. With
the ability to provide power pulses for a
wide range of applications, including
electric transportation technology,
consumer electronics, medical devices,
and even the electric utility industry, the
use of supercapacitors will result in better
fuel economy, a decrease in harmful
emissions, and a reduced reliance on

petroleum sources.

Vast opportunities remain for developing
novel electrode nanomaterials for highly
efficient energy harvesting and storage
systems. The Interdisciplinary School of
Green Energy (ISGE), together with its
WCU Program, at UNIST is poised to be
an international center of research in this
exciting field that will surely revolutionize
the way in which future energy systems
are developed. I was quite pleased and
considered myself very lucky to have been
so closely associated with the ISGE. I
would also like to take this opportunity to
send my heartfelt thanks to all of the
outstanding faculty and staff in ISGE and
UNIST for their kind cooperation and
great hospitality, particularly Professor
Jong-Beom Baek for all he has done for
me and the WCU program, without which
I would never have gone so far to reach
this international energy located at the
heart of the cozy forest in the industrial

powerhouse of South Korea, Ulsan.



B

R —

UNIST

Smart Learning

—— ey

B
4
GEVARIRON v

System UNIST AntEz{d A|AH (Smart Learning System)
* galue
.+ad 2. e 3.2 S MRS B2 AR 2o Wi 1| Zo| S
x AMSHSES Al A5} . OEEA] = v | . =Sk
7i= SE S et BS8E S 200l TS DE A o] OfCIMLL Zne
2 % U= AlO|HSIETIRIAAIO|)
" * @171Z=23(wiki program)
PE—— T @z} QIEJSI0] TABHe AR Lt HHO KA 28]
(EeYExR) st 23R H BHXE NN R BRE 4 Qs Z2T20(c
A
* XDF+2|H
™ T SMEOILL el TMEO| M XRSS RE=
srama) o==A Mverdt 088t 4 QU= 2Icf ofZ2jH0[Ho|C,
20 2t04 o
| AEd] TEHS | AEd] .
Alxd Sont AAd * LMS(Learnig Management System)
=3} st 71Q), BE7[USUIM ARREIH 2210102 Sh
=0| Mx] Z=M 22 nafsix= 4|
@ 2] AEs PR So| MEut i 2 52 TlsFEE AARO|C)

(EIZE xiE) als} - wamo|
=sig soiioz
ui 1%

Shl

@ 0f0|Z2] sefarizt= 7ls2 Soll 22/&n
AR ZT0[X] library.unist.ac.krofl E5t
DHOICH L= A7 2] ofol=S Salf &

e-Eduéatio

o AlEESsIal =92 vt X a|5tm S AT ARI0| 2o f 24T o
2 ' A X SPYES- o] 2 Az e o] Y I g Glo] HOE k= v Qlojut HAIATE L X2|S oflefgt 4~ QI=XIE BRlst 4 QUrt
Al I'E =) hl-a- 'uo I = p— ' AR ARbE B8 AuEECR o)A Ui, E YES the Al0R EES o] e S e R R LI St
— — h — - — _ - - = E‘IH% Ozlloﬁké E ZdE 7 ISéHA‘I OPO ‘.iLS éﬁk
7F =2 2]k zlg AR AdA] ElelEo] #*Bal-d To]] ALg] & ] A G} 2~ o] *0
* , : MqEL_ [SRE=Eansy }‘E_I o ] El‘:]_E'_ ] E'ﬂi——oﬂ I:l—‘loH 1:]_'—1 —\l_:]_lﬂE_’—/\l\\__ H Eﬁ%ﬂ\g‘g@E°§§Ef
¥ " = - o -~ 157, Y JL0. -
| N|SO I N | 7] SRS o} §3] uie] Fhto] moli= e} A7kE: oKl T e e o
i o] T2 el Y=o = w1 Al 7ol = ZesiEl Zlo]x|qk AnfEES & LiHpe] A3 71| DL SE0| UX[EE ANEES AL
0 L e el e _ _ o _

E 10] 7Rg A ZHolaele el o ¥, B2 S29le A5o] g o F9int S Bl S ERES =0 S e
ADIER L] AlS 1l N I~ ; JU LICk= A2t B10] ), PHfe) ) AR

— — () — ] kA 2= YO R wR] Y Co| Ag 0 & JAs) A= E5o] 79k, - c -
= I ) - FHEAAL 2|1 et HFLAOME AH|A,
FEolol| A3 SIS 8l Hao=gol b
(2 714k V-2 410 2010 128] 1214 E172) 7)) =
sf2t

UNISTE A= tfg} x= 2ap & 28}7] UNIST |37 4812] Dynamics of IT" 25 4=¢], WHp v]=UA 7} 119 35

o A P53 A FolA A A SHES el el EA Atol SR Al AR (LMS: Learning Management

Hzg Anfey AAES AL System)¢! &= =(Blackboard) o F<58f Alel4=E ek, HE7 et By AL

o gk, 2ntEey Al2gold dlo) ol 50 kRO 2 FRgic Hl 4RSS AA, ula AR ¥ Aol thgt dito

£ T S0l 7Rsstn wAl ool Thitshs el HIAE 3tk

TYAREE 242 B2 At AR 05 WA AL o] b SIS wAE A1 BlE o - ANPEREO R F|=A[Y ® 0[0[ES 3l 0[F0ll= XIREA & 4 o

a0l 1E 5 W] Y] © & ek Al ofollw W/hE 918k A0R B4 SRIE ANPEEO R AEO R o] o] At} R ClIB USE 0TIt 27 Hap &

313 +AETe woinh B 2 A= A Uk, 1 Aaelks el 312y AnE S sPgEo] of#sks 2 j ::'71 il‘lif_u; . iiii Di%i Hjiilg j

Sonlga e Foln Hge &AM Ans Rk Uk 2 +-5ich L BRSEE Ol

A2 Eole 718] "wSE o=t 20| SRS BRIF 4 Qlrt= T S of

kst —aga = ojo] EAZAR] B Y. ARESAl 7o 7S = M= Hjz=u L Bl A o]l F=AI7F 2 25+ GO 221 E Bt 7&8t 0
o A AAFIL, SPYES WA ofE HH7|ES o 83t AlES IS A4 B & : S0/ USH OI0IZOR RLAS =Aizel

] .. ) 5 RBES 2AS 4 UCHs A U AU}
O, W BE Uhg) e Hen s S3irk et %71 3 e US4 4 . e e o
UL, PSS Bl A Rl JlRES Q1R A A A B2l Solrt Al Aol digt < 2513 SAHO| e-bookS CH2HH0RA Oixi|
thsiar AW oJdE welgic), ag= S St sHE S AoS A By RIESS A §o 20 OCIMLE SIS 4 USLILE _ZAe (722K
oA EZo] 8- AlShAZILE s R S Ak BAAE v = F U] S 2» 2"1
=



UNI»x
STAR

OlH|UNI*STAR
QIR

UNISTGIA]
AEreiL|Ct

|

e Tl QA A A
S]UNISTARS A UNIST= of@ &jm|&7}?
ojlu] UNISTAROA £+

Y
I
ofol

HelERtERTels Y Ze

TARAS SSIEELICE H20 0FS0l| oiR7t O WS A/ 224 20| o
717 A14] #12] UNIST QIAR= 4t 5387 Zen)l 201 kuiet, vlakast nap
wJe afjol] ZAIARN ofetgom Qlel FAIARI Al glo] Fe H3] Fi=st
Al B UT) 7w islalo] WA 2hA] St mhr] 7|2 sF A 71
njAEkE e BeAle Wslslo] ZEE 1jelol HAE Bl dhulE W& A

AT, AR AR 25 4041k0] WA AAlE) UL 5

m
ol
2
N

ul hejs) n)=ksh| S Hylel 417 ks ek o W7k gisle) tist A4S 5
Z Aol UNIST 24 A e Feateh 4= 91 A 7] gh Aol

Y.
@

&7 EXIZ Wn 7 B B Y27 © I7 ofEA| XEX]- 7H WA
o g Bojorom F2elng okl AUich UNISTVH ol kte] gix
Aol ufeh 2 WS B 1S ok sk Aol gly] uio] 1] 3ot} gL

% giuich T2 F 50k e 51 3 E BAE s 21

S5t BRI Siolic, el e sk shekeednt 7jolg ¢ Sel
2

&

RS0l Xigiot7| Slel S5 ZHlstALE Al £ 20| QIR Pl
s ool o ARl QgL dols S| Eule
o] slebe 12 2 1 841 ot ke
M= E SRS S ERV R
oo} ojoi] ofl B Bh4] ] ufel He) Heke Tee Fich e
AR Aot QlEY Zote aste] sle shaiuit

Rhblo] SHSAEK 71| FASH A2 Wio| 2 zrm ule gHre] mat o
27 sk 4:4] )l Ago] Ao) ofso] x|7] SH=th ATk I A
ShaollA] 9] Woks 47|52 BRo] Bel Welgiguih, 4| Sl %
SEAA g AT WS 227] QL SRl T A7 obAl o] g
“g ool she o] ohle} Aol k= Zloft ekl shalich a1
B 727]3 ek Alolela Al obe] of il dlotEs] B U
9 ol Hx] gkl ofeld FE-S ofe] ZolA] B ofe] S

0 92 ) o]tz 71 w3l A0l lo] Folomia] Fol Az} 11 B

:F‘é

i
>
>
L

N

UNISTE X[t 0lRE= FALIIR? A= vl=ol| 4] California Polytechnic State
University at San Luis Obispo®ll4] 714188 dgsiola, 1<t a4 ¥hilo]
U e o] v 4= 9= UNISTE] §5) % Alol] Risto] 2|91 317 =3
FUt} ofu] ulsro A2 vjshAiel e o & s o i A shaule] vfgk FeQle)Ala) <}

AR 7pt Zlo] bt 2a9kA] G QUL AU ASE 25T ola

G102 B} 2fE Yol Folfl T35 A1 1=l 5 kol A
o) w14 ok 3 Alo] RIS A A2t} Wulsis AlZle] g Bl 2
AR B 71 g0 R SATS] RIS SNE FHSH SHe AL Hol
A U S QAL R S it Alguie 1el T Qs e

RE=A] UNISTO| A o] 8 AA1ke] Thfo] Sls]A] 9] & AT,

o

Winter 2010 Vol.4 + UNIST Newsletter

22

23

SHIAMSIO AR} Z5

)

ozl 214 <

SAlEE SIS, Sl 0k2o) o7t o Aizie % 2e
Gl AZI0| OE7F? QIAJEHI QI8 2B oy A pol
MEL ofef iz 417 4 Bo] wo] glglit], UNISTO] 4] g2fs}
31Uk nhgo] A S7HRR T AR PN P AP Bl A
wjQtshAlet sk 24 thAl Bl s A9 Sod chx, )t
= o) of e 138 uRslaL glge,
SAIZEIEEON XI2617| 2i6h Ss| FHlsiiLt Al
CI2? UNISTel Soi7b7] $1allAls shmaystel -4sfo
ZJ, 941 A el AAE) s, Sl - o] Ao
ofsigUIch, S31ut A7 T4 Qi Hopol) & B F21E U] 9]
S i) o2 S, 58t T} AAIThele] HolRihEA)
2% wa} el the] 9 alel 27kt 2k chefell A FAshe
ofl e SA]213] 7SIk ek ] BARES chnd, upt
HES 9 AfBlo] Bl 1S sl
UNISTZ XI5t 0}2=7 UNISTOA #o] ) 282 Hx|312} %)
AshA| Eeisuet A5 Z19) QISo] el UNISTOI 244l
A A} ofef: mol AU A) Sk MISIRIchA WA B S A
W % gk of gL, R gFome] AR 190 eeiulo] 4
Ayefole 3 ul, B AJ4] 7NEOE FAg Q1) Ahile] B 8
S QUES SPAFEo] thet ol S0 8-S F UNISTO]]o]
A2l Heiuict
OlHIciEoR The JIHEis(ES FRiET A2 CHEHEEe?
soimrke 15 ZRjolA] £ 25 o et ole] o) %
° WA Bte] 7IEH7PE‘LM Sk 2 T AV 7
B S VI M 0] ofd o

2 Tk
o dr
=
I
o= 39

o
4
2
a
jate)

ul

22001 A2 SR A
Yomo| 2Hyt UCHH? o 49
UNISTo| thujr uile: 22 vpefo & e
ofof qlof R T12|AL AAIE A= A
QIAPF E|AL AlG T QL ool A4
L AR 917E Zlo] ofd MiEE ffRt 3t
of 283t ahe =B HehA7]aL 4
FUER ERE ofe] 2oke] ARES oY
o fsto] Azte] £2 ylolal AllE
3lo] sjo] Tk = FAF 7F obd AR

5 7} wlis o] BaEQjUeh

A=Y, 25} WE UH A
UNISTO] 4 ZHARS: SE51T1 Alrleh, 80 GaARAE Were

W, 7 AR A7) ke

= kU SHuE A Abdo]
QR URLbE 7], QRO e mmAizle] ohgrt A7l

B9k

E

THE A1 2 S Tl A wsskae
Ualolgluich, B3] 4Almzlagel Eatehs 33hd 18171714
o] e mrhe] WAL 7H we: 41748 sk 1 9], A
o shgte opmelo o] BARkEelA SIAE u AF]E o]
Sel7| I, AR UL WEE WS 2Hls] ¢

LA 4 AEAISS okt

A A ouix| st 415t
314l UNISTZF o[ BAS A stolA] Aol 43
3471 UNISTOH 53] S48k shafe} UNISTO] o 7k
AeigsHT, el 3 stk S7elA shgSel o] Aisks 2
31, 1007301J01E ks Ho] SO A Aol Zulat
ol ol S9iUet. 71 ol Al i
S3} A 91 QlZehE 1 U A4SH Bkt

714 7|efehs ATk, UNISTO]] ujiel, edobaelt 71 71
e}, S04 B 100%ol 2]} ol mrielx] A it
Shje, el AgEeluh s solA s 712490 2 )
7] o] Hggek A oA sy, At ohd 35
satolA] A= 38] Eeo) lol Al A2 A Fotelzt 91
Suiek, Z1el e ol AR Solelhe: ot 7] .

oFo & ko E3%7} QA UNIST] gt
Qelomx] UNISTS WL, oehl=re s, A4S Alws)
U qlo] it Alguet,



C}. QSRR

Ziein|
A_QUSAPRIHE Fbsls SSe
7| Slol B ARFS B ZisCh
3] 3H= 200| o ZRELICH

_QIBIAPEES WS EAR) o
O} BILICk~

MR Ei
A_UNST 10 [x] &S 0[5t
MR Y PRl Es

B_4BIMS b2 2 4 9l o1=g

vAZS o =limg

WOk 71y F23
0| Ofl F2ZE,

& 2R &0l S

i

0|R

A_XRI| 80|, MY, 44,

+
+
0, 70f ket ShmAsiol AL oo 3l
r

THUME Safl thstofl Yete 4~ U= 71l

W [
02

M

)

ol

S| 012 Z0[2fal Y2 LTt
S B0l ofsl ARSI 7 RiXl=
APSEHEE0] A2 $21E U2l o

0x M o
© 2 |

T4 S0t M2iELIC

OR S| Sl Met] HEZ ‘THEF Ofaks ZBR Zolct S5t ZROIR} SHE it
54, 53 5 A9 AW Ofal= SHZ ZHAIS 25 g= ¢

M= Joll= M7S 7FE UNIST USIAREELS, OIS0fi7H| F0{Z! AlHO|

f 8
+E 2= 2oick. 10A10

2| USRI 2Rst XS S0l

finl

A_USIFHEO| 3= 2284 27
B_¢ :
o

=
o

L2

.

>
Rl
o
ol
Ju
1o

Mz o XS H3foke SRS
AP 2 USARE
| SPES0ll= UM MFE

=2t H=0] LHE0| S22 7t

IStAl

Q
ol
FO

£
e rrre
=

™
10 0o
o
|
2 N
i
o ol

te

30
o>

B_CHRURiS F27HRA SOIE SIS M5l

ol=ut eHo| TRBILICE "o UNISTE Az

SO0 B TR LHAS ol 0127 B
A

y =, - o
S 28ok= A0| 2X 0|F0{M0F S

o—HE

ol

AL
LAEe2 &R

Il

B_0I72l 40 2

o

T ol

>

O 02wy A
o

g

= = 4+
=L

0l HF
=
8

B

o=
g ol
>
N

[l

ol
m < i

IR
= 01 on
W
Jo :

m o

’_‘
ol

o
|

ol

N}

o A S

> 2
N~
ol
N
o \d
40
Lo
- 19
pal

i

U
o I

.
bal
]

m° O
Jor
0%
2
ro
0

o 0=

g

B 4
o
o
S
g O

Ho o
o

1o

=
el

g

mnr 4
\I

B W rE

n e
10 of
1 oz
mo o
N
5o
<\
S
4>
$0 0
mnrr.

A
1

Fhlis

A o=z M dick= 2= Pt us gs
0] 2 4= U=E AR ARZFS TIX[sHA 27|
S, Jelot| st Ho Eo ok 7|
SoICIH XRo| Hoks TI2E et 02HE
2oz A0 20| s AU,
B_Qsirge ot & of ol sl "ot Al
7t wEdef =, westo| theof =i,
WA AHZHE 4 q0{0F BT LB Sy
29 WSEF 7|ISS Alte| SEE Tz
M 22Ot AZHel 2012k &0[2f X+
OllME= S 4= U=S =2aliof Bitt

B

w o >



S5 otsoR
FIEist alcig BIC)

S.I.F.E.(Students In Free Enterprise)

SLF.E. & Students In Free Enterprise 8= H|Z2UA0] FA 291 85 Faf| A< 7517 o o
2 AIAE TEa= sk 3o YEQIA =R Tglo|t), SIFES] 31491 3= g4l vjay A~ &
& Bl A& 7R A T 40 Qe et miee] Q1A vlAUA Y| EQAE B/dsks Alolt,
SIFE= HUES 205 H|2Y 2 2| E oJsh7] Slsl ARReA, distal 5 ofg] 7|t Hedsk= 2

]G] AR Bt e Sl 354 Re U U AldE el el 71ofE ¢ Qs e

SR}, SIFER] 37Fske sPd2 vl 2 2]e)7t wof Bl o) 2| oAafelof dA|= EAske 73414
olgpol] AT RN A RS G4 02 Hehr|7]7] flsf thefRel ZRAES Agsial gl
@A SIFE UNISTA|llA= 5714 9] ZRAES 78] - 3 Fou] o]& AFslr| flof W2 mel

a3 g,

Winter 2010 Vol.4 + UNIST Newsletter

26

27

1RloA1 cHEs] 7o) HA2I] 8] 4 A Sl $-4140 2 ehs) 7] ofel ojrlU S8
gpahoR Gho] )R L8 ML A SREE o) Xe) AlElo] ofulxet A8k Al glet,
O ueake] AN S Zol] Sl mRAEE s Fold|, 13 WA Ao w A

She Alglo] ole] WA Ul SRS At glck ofeat meo] Asko ® SIS 7io] 1% w 2,
7] ek 1% FAle] cis) B SHFE] ke Ea RS S kel AAe] WEAES
OfSH= 5 gt T2 51 Qlck ofuuk obje} Al 24wl sh| ek AR EkE 3 4 gl 7]
5lo] 4 nhelsio] 5} s}k AU}/ Sk, UNIST SIFEE o71olA] 927 okt Feeat e st
ool UL AT RS B3] TeA=0| RIS ) w2t ik

2

3L oFA ZgAlRbg o] Ak 4A] St 10HEAl Hot Het e Alssh] flel Al =
[e]

W BEAIE AR 5T ek, o 71 A9) A elAI, 0] W R, el ofe] B5el AlY B
BT, 27 Q10K A4 S MEAQ) S| So) ofshi AR} QERE Sl 5 2 B
5 8 9lek

A
oA 27hel TRAEES AsP0R WIS BB, o34 24 thetel
UNIST B2 715510 708 214] 40k aFabAl717] Slo) 24w ele), 582 ) A2 shsslol 2
ofstan, Al A1%) chu] 5742 o], UNISTARS ] A14] gejo] ojul), u) 3k 4] 5t 5ol
A7 7491 7% B o) UNISTARS O] 212 5714 shsarst el

1

[i

i
fufok
Ol
N

mE
X
A
£
rr
N,
@)
5
e3!
N
N
2
iy
©
N
L

il
E
ﬁ
12
m
nz
I
=l
Jon
40
]
mun
[0
Mo
44
Bl
il
A0
i
d
0%
Ral
i
rx
o
to
e
>
é’.'z'
o
ofn
8':'
sto
il)g
r
i)
()]
o

o

= =
ol SMUHSEHOIM JHElE THest SA S A0S ARCR oEt CHE SA 252 Sl X[EdH 2
St 2EE LRIz 20l S 18 ¢ & SO Chzsl 71ge| 25t 0f0|SH It MIEY &5
= 2 4 WA =IAGLICE QX2 ohd 2| T B2l oS0 | MIER SSsiil lon T2 |Hnt ¢=9)
ChEst 7FY Ol0ISS 21 UK. OI0|E2 2 258 Mefdo 2, Us LiF0] = [ 010

S9| L30| 02| HSS 2ot MEFIOIR. Bt 010[Q] 34! H (ISHR2 Ealf 3= Ol0[SECt

2101 S20] HO| EEILIL. HHUSHIM S0 ZAIZ HAIE RXIGICH 2L 01052 E4E
AIZI0] E{810] F&3! &Hofl 010[S0] 2/=2ZS T EfALt 2 OI0ISEX| 22| d=

o2& 2012 gL, AMsk= O 010|152 2&S B4l 7150 OFUEUCE Hi

£ HEY 250 2HHoz HOoIA e Rolt2t: 2 F2#0| of 20| =24F

T g GoA 0I0ISE Floh =21 OI0IE= R2| DfSE 45| RHo50

L 7MKL, MEY EFS 2l PEolH BRI JolF= 01052 2 M, OF

O[S0| Aket 2 StsiLof 7S f, 7[=2Xl= Zis & 20ISE moft X3

= S LZIEUCE oM 22/0iA 04T 8t 2 & Bio| X|%X|2t0l01S0|

2 WS Lyl AT 4 UES =2ot JLict,

‘e CIZst 71 OfH{d S 2Xf2[ef g 2ie =~ Q= 7131

DIRIHEE]= Z10] AFSITHs M2IS HOIR.” — BT ZYBl oIX/S




Student's
Column

UNIXSTAR
Thinking

Apalo] B 4L o] 011X ol
208 % gkl e Slolet, $eliz of
A3 A4 ol Alglo] BAS aylih
VhE Sglo] PR 7S L, RS )
Zof7hz Zdo] Serheks B31eH A8 9
71 T A AR B ok
siof2 1l 7HE $-80] v L] of7l A
o] e 4319 Aol B Zelgloy
78 R A A9 AR A

8] Ael7k o IAE gskar Qe A
e} 7gtstol b 1A Ad vt o
ofch

o Sfsloleks 7o) £9%eh, ASHBE 74
31 05 BhSofdich Aol Ui Al7j3ick
ofgl Ao et BhHES W T Mgk

d olsas i 2l %‘ﬂ* ot ofwgk %

ok
Jr
E% ]
.
YR oz
o oo o

2
o
x
°
B
=0
of
= 38

i)
y
ot

= B
S
Uﬁﬂ:@
=N
;j:»
=
b
o

[e]

o oX

:ON

= %

= N

-~ O

e

o

Bi0[8| / RISHOILIRIZE Chstel

welE A= gl
OO St BEak 8 Hel] met

o] dd 7= 7IAES s =4 vl
9 ol oS i, U= wishkel xsts) 9l
ek, A5 A FAE Akl ofd AY
& & ZIRE Aelar, Ads Wi e
ﬂr@%ol Wlfu‘glﬂ}. ‘LH7I i]rod 2 sl

R B e v g

-

SR A GFA ololSur Usich, e
WU HFFAT, WAL wrEeld A
of eh= SO 2w wiolun AU
3 2ol s 20k Atk 0.01g9] 2L
ol QLA Lol Al 10088 e A v
71}, e2fet ol ol SRR ol %
3 4 gloefel, Ao o] A2 51 W
£R= A7) S9lHl 4tol 7] i,

oAl ek B AREORA] BFolAkaA]
sofe] 22 71 4 Gl TS 5= Aol
Lol 7P £ Bpolet, wis) el 1%
L Jlo] oh et Agael] g9 4 9IS 1)
F 1 52E Tojeio} g Aloltk, oAl
Hlglok 3 S} Fafof sh= k5ol 4
Sl A7 Be1ql7] vk Ak ol 4l ofl
7 51 4131, Sk SIS o glon] %
o 2 v 4= 9 Selck

Winter 2010 Vol.4 + UNIST Newsletter

28

29

W ==

A 28] ol F =9

W7V AL

el ZEok 5 Es ub) vl
W A2 shdo] Eul o Ho s A1
Al Tl 7K ol wigket o]
w1 ohe qEo R fle] )R

AL GBI T Aale) B 9 R
o] | A9 ofeh: go] 9}
IHOR o] T FHL L7} o] 4>

SP W olehs HA|A]

re

o 0o ok

s
o
U
)
o

)
A/
s
° W
(e
S|
i
L%
jus}
=
o

o
o

ﬂt %ﬂrx‘%‘o YA l sh= 8%

o
52 >[n

=

f

fr e o
ox
mlo o

-
: %

b
N _}1_‘
ol
51
=
=
[] O
=) L QI
=)
o)
o

_l>_“
_E

H1

=
2
o
o

N

i3
o

i

r>~

> O
R
>
:(’)l:

(

B
olﬂ a

wun ST e o,

of Q1] ol o} s A7to] £
o Wb 2Eek A8 EsR ko] i

TR S WOk o, ah WK% 94
SRl Ao A W ol vk <aujol ),
HolAlel, 1elat ofelololet. o] Al A

e B Uk 25s Al vk

olof| vis| %@Lﬂ ’51.‘ A W7t g
e 2] 2 Q917 9] ofgko 2 HE] oyt
o A ), Fekue) w5kl Al do) &)
A} Creative Directort} 7|2k} -8 o120]
o] L19] 3]y 2o Qlrt, Lo] 255l Al
Ao) By A Erk= gA4s| o] ARl HE
ot} THTRH U= &ff B o] vyl

27172 U Aol o o)A Wik QS
el o= iE@WiO] ol¢l7] wjitole}w
AEviHlE 53] Ede
= % ol WA 2 == ]
A ARRFSO= BEeE 0D} 4:4]3] ot
247} Uit o] F Al Egt FaEE
W7t 71 A 3 s Ade 7R AREES
oltt.
thotaL 18R 231717} Ak Al ek Al
o] Aol A 7} slgshi= 2] 8- o} &7
= Creative Directorth 7|22} -2 Q1221
ot} oFA 7= ¢loflA] ¢13%t = Al
Ul tle- Zsof] A Al2] ZaL Q17| wjio] o}
U7} Azksict
Ol Lo s At v <) ey, 1
2t 3t 74A] TnES- Ho]
Lo} 31 2]1e TL A YAl
F= U]*‘Ei /\} =0 2)9)a} 21

AT Uiz Wf ARAle] 214 S-5-400]aL '
YAte- Aot AJZIsic) sERTE Alar
= L AghefRy L] W gt tﬂﬁ}
A QQkaL, T WHEEA] OF2 Aot 2
A7,
W7t £k AlehEe] A19E ek A
Y old Y o]k ARFAE EaL Alo] iy
7F 71 AdE e Algo] © gt o]zt
I A7) Ao L] Folu, Wk ojwgl 4]
= 7HA Ee o AlEelAl w5
ol H %%45— H7F o Ale A4 v
O] Z]IA%] Bigto 2= Al W7} 8 sh=
Creative Directortt 7124k} 22 91&=elo
A TR ARl EaL Aot T1ejal & o
H4ls A W7 =4kl Q= B CD
U 48] s SR 19 Algo] &
AL 4leh
o Lo -2 tF o mq ke WSHA] ohalal
WHEEA] kS Zlo|eH wieF niplth oA 3%
HA O R Eeful= Lho] ] gho] vl A

r_é

pab)

o|tt.



Culture

BMS7|
MAZs AT

winter

e 3 | | A o S 2010

UNISTE= 129 79 Adzfalioll ] S msafsh | drelay, 204 5%,

UNIST _?:_le_a ﬁ-_l'l'g'l el Al BTSN it , F= N 2
iyl A 1SR, 10l A, 188] %, el % o) 24 718
H ’ ’ )

72 tEs UNIST €Ake}| 2591 74-(BAERD HBAE 7V}, WA |25 es

2010 HXRPIEEEATABALR) Bl 004 253115 Ee M Ao A0 s, o

EHE wnl XA EZ 6W17F F 18 S A lib=rt,
FAgkalof] ofo] Fatek @Al LAlolA] el A58k 514 1000] o] Hhatat
71 S weasly | Rl sto) 'Rle o)) U EgF 12 a1 A ukeke:

A2 E7kac)

2 ZARO “QA 7| 2 BEOI LA $-9)8 Ealo] oko i 9ixjd] Holo] Zholx] 7| %0
THAIE eastal, UNISTZF F=318k= ofu 7] Hof B4} ARe] 84 9l 2| 9
SHARA ZFYERIAE 58l v 7, 18|l UNIST -2 ei=0] 2oj#] =

25 RIS vl e 0 =M A AR oleka wict

37| 3o} mLiCh
Earth, Wind & Fire w7 7PUH M= 01731141M1°F B4 71 319 Agjef Wz W o= Q)= 3] o
Z0]0] 48 uhL} Hlo] |31 ThA] B8 vk} Aj2A] efjoul o] E~4 32 A A Aol Lt UNIST SHZELMMIE] UNIST S84 7} 109 129 SRR e w7 Eaa 257 | & et
97 = qoo@ ApLEO gx}a]ow TR 2> 9)= A]7ko] ‘9010 AMAAIL | sl A $1745 PCB |7 |2XS7 |2 MA Hopom A E|QIL), el Hakh|Ed(PCB- WS|4 “?ifr Soll 7 sfeked=
e oA S oo T T A S e e A 374 7] o
=7} Hf2kn} F, AZ 3, 0k, ket 5 9719} Bale] o2 WA M4 8] S A S _ .
271 = 2= ol HFAL 2710] uje 7} sl Of3t tholst B Al A T} ©]Tgr Sol E3SH 109 26% FelegA Rl A 2-Fok= A 771 L G=E dolEHo] Aol
%o hyiclo'l LHE CHEA vl )], Thes] 9712 s Ao T1AA) 9k 9712 shue] Halea gRgat Y | ﬂ -' S e e A %4 L e
AA= = G Gl A Alzto] ExgR Alolgith Sea 90y S e
=2ric A% ; - A UNIST 34 4lef s ujep 71220 2412 9 el Aepiallol 334
- S PRt e AE ) HRRAY] 5 AT AR A=A - AR A
HSat Zstel 24, eladl S7intS 1 2 g UNIST@/&%M%]%% ogma %]jﬂ] : Hj}ﬂo ; i}ot
A."71 &I _0_ A=t 50% oSl 715 *””’Cﬂ U= SAPEAA] St QAL TR ol 2A4C] e AtekE-S Bl A A s ol 71ofstal, St R AR AT 5
- Aot &7 AF7HA] o]o] AL Qli= A gt 3k AMaSl ey i€ vl g7 ukEo] Wke] e Adsleto] SAto] Xehd AR AGu=d] Yt ﬁIﬁOM
=X7t E|C} . o3 19500 E] HAle] §715 7] Alfslol islle] 7144 <A 6, T0ue)

SAIR? oA T HEl= Auzt)ol|A] 3500] o] §7] Aln EESo] Hof AL oh]a) nla o &
2010 StMAIS7 IS A S ef=oll71A] 5718 AL - 3L 1980 Hiolls ARk A7ljE|o] ff=r mofl7kEo] W ‘Al . 8} Oito| XF telbAIRle} 71 A QAREE A Bk 4t - 8F uhde] A o] UNIST cisht: 7
Bh= 5 ST, 80WT) ol ARt QIgt §7148.0] 5% 8l 7 ERsle] thet

= O
= e n TeollAl Gk T 119 16UGEAD, 239 (A=) A9 40017H8] 7] AA] QAP
7|?=|1i‘” ?JAEQX}_’E’S'%MUHII ) Oﬂi MD]' UNIS 6 ( ) 3 j1) ] O1H4 ] Xﬂ } S

ol ZAISO| &7[9t B2 LZ 4 Q= O V7 SORARA A 52- 128715 5 4091 7117671300 SARHEA Z1 ke Slat 9] A5 At 28] A3 W= o, UNIST] QA vl 4, §ae1) 4314t 5
27|12 ol & Ql= 2010 SANIRT |25} o AlFe] E71vkE S-S el Al of9-eixl duiolEe] Fekel vhe 871 B o . il "WWL \ © 2k5aL SR W OjakeIAe] H9lS wsln] Z|lAle) AR S 0wl s
AATT} JHE[EIRCE B[] ME 27|12 A G ARTE At sz 5 &7 AR 2SS fiste] el Qlrk 3 S LR ulAE|Qleh. §4) UNIST 3H20] 4. sl olel4] 5 e 9Jat tjoFst 22
T2 Bt MIA| Z|Z=2| ALO|XF FLH Z|cH S71 i e ) ok
EARel 222 oAb 2vniSoj =iz UNISTARS EHASH 87 |25IAL z UNIST= o] A 55 7|93 QUi i SollA) 21 ozee] mssla) shy, ol
< 2k Avfston gl sk ofu]x] 24 = ogHE woo] | Ao
Ol BAR= M7l 4004 7H=0| E7EtoH, o]t 2010 ZAMIALE 7 | st A= £5] ]2l UNISTAREY} 97 8 ©f 5222 st = 30 ‘ﬂl; jﬁoﬂ | R e
2 7|tie
3t 27|t ofLjzt M M| £7IE SH=ol 7} E|Qiek, o) ALEst HPAARe) BlEe] 15t sl ofls o] 22 Hohll Hxs0] w3t 8 + S
*El"ud% _¢_ 9}1:: xE-|.§9-| 7|§|7|‘ El%[l‘ % iﬂ—%] OH %Z,\_ g}]\l: /\]/]’O] H E}- g 31




WS

UAE SHI0| 25HHIE ¥R} ®) sato] A Aol £ oakele 2t |
Q)= UAE SFufo] walol= 9 .
UNISTE}Z 3 -_- 9 8 ) il S =
- » A7F 108 298 UNISTS 2531, e ERTIA o A B ARIZ I S0 FHSt SIS BeHS HEls 20
=] ol o|x T FAH = ; . =
EIXIS, ZRE, OIRKR], AT S L R e A N 13S EHRILE - K2 EMRIAEE RESSHE 7183 L, M| 2T B9lo| 1St Kol
= FEdk=el Sl =S ufo] BA1% Aol HIE7 = THL 0 [xNaturelX] 1184 112Xl =2S WHSiCE 1 mAE0] JHatst ERix]
2 wapl|= vl 2| o uEe) HOlX(Nature)Xlo] == i AEHE XIZIK| JHUE A2l2 ERIAERCH FROISET} 3601712 &
Aol Aek 59 majo= 947} ‘ Cf. O] MZ0| 4B3ie MAP 7| 27I9f Mejans Frjmom FY 4
7} #-%8k= MBM holdings®t 43714 7Fe] 22719 MSIIMBM Samchang RU0| 71D GIOHAE AR AFBE! & Ql= A - R LEST ANIEE 58 UE
International T.1.C/015- MSD) A% o5 AR¢] &oF eitel Joddefol ¥t ke 2 QU Elck
514 UNISTS Wi
=] 7] o121e v 743 A3 ) s D313 Fox lam A =4 5 Ao = = ~
W = = UNIST W ‘ﬂ/q"iv, :lEH“L_], O]X]'%j/(], YA A 5ol gt S xO7{ A SIOIMTBL 20187} Z=ast Hp
= &5 7]9] HIORO. - o]l o AT,
S0l S A QS =olRiT, ) o SISRIAL AIRIAL 22 AART}E
CIABIZIES AIRIAP AAL
SEAENEL a0/} oRIRle] ZR4S ¢
Sie BAMIT Y o 7RIS 9
5 5 Xost7| 2leh MAEEIQIC]
UNIST, WCU SZH7IM RSP0} PR 129 2290 Al 2008~2000¥10] A H15F 357) Umell IR,
’ . o = AATE A = 5 ol S YOZ Ui Hi0|2 8F o
OAT o5t 1497) WCUAE =S thd o 4HFE7 1= AAIRE dat, UNIST= AA| 270 AR ] i "
171 Al 287} o} ) o AEsle S 5l Altkn #Ec
ool DR ARIEO] A=), WA ARYEE: BTS2 57 PIRt,
ofsh 9= AfQlet 4x= A, atefel, ANl 27 AR LR, St 27,
A& - g - KAIST - UNISTZF 2 170 vkt Dea-5 270 BES Shile & SHodol AMxjmd BRI F=
Abelel 3 Al Bol ik, ot P
EAEI;I T I:Hoo xo bAs 29 2
il 2
D2} 7[=&Lle] FHS MXF LGB 431 714 AT 80D 21 rioinol
= = == - =
3121 OILT 7HaCIISE} <54 19 HshER 23 el A Rl B
LGSt 721d Jetras, UNIST 23 St 51299] 5000 H0] 2415 Hpat S2lLile] 2RE0KS HIE k= BAR siele] 522 Bn Yot DR
EZolM 454 o] WS Sfst 81410l et = 5 2HSS H2ohl| oiZBit 2RriRoR SyE Ho| WX Yxsin Fofst
. MABIEO] SEIS B 4 Qe SXIRIRIS] 2RI} QUIAEC] ZERI ik Y MEMSTIS
(Innovation strategy for the - - ~ o _ e
euturel oleh E7kS. XA o 2 0123 DRIXIERE! 248 2 ¢S 1 ACin $ait
uture) ok 572 AARICE o]
& EolA H2o] 71jebde Al
=2 10 fu H"ow v
e 5 ko] 3, A $-919] X|429] ol B7Ks, AR 7Iut e Al 4 ZAKS A . HHY|S| CHEHIAH Li=Aiaiatasie. A% mAE)et ZERO0ILRIZS!
T o 71 " [7lH|= |Himo 18] ChEiSl0| 108 7 sioicto| At
a1 oleka AR, e £ uin|3| CEIRIM0] 102 7Y BATHRIIE| M
o ol O S 27| ‘Zatsrd= o 4F C 7] &ormiam=o0| ARES
o1 F517] St RO R Al KA B3k U (k) W SR () £ 27| HmBimR0] A
7 FASH= 4] 5 anh vl Z1EEA A g ARkt Eat - e ot SemieEeHS TATHRITIC O HeiE Az
Ap50] 2ol N SlaIME B 9, MR, ERle) AES See laRitly BUCaRE) Sl A gy e
- - ko H S | PN I=1= IALS A= 1l 54 22 ||
QH= 58, UG A| WISl 53 Mrgaiet B3 vlel iAo R 25 1 g =8 SRR e A R e oS
> 1 2 i =) = - = — E — E —
e ALEAjo]o, AT 3 7 tack 53 Wago] 8 wastoia 22t . =TS SI= T SOk (SIS Bl £2501 2
N e i 2 2t & 7000 B i
Fg A ATl Batgst, slolaE Sfkgatutg A ulst 2lstel(Lehigh) s "
o AL BRAL BR9IE FESH 5 LGEIS) Qe Ao StsA HA) 714 3
S 32 AL
TR A gl g R (2*0!1%% *I_"-Tmlﬁa 224 fsizoluRiEss BAQ LhoMmsisims S0k HIERZEEZsE 08/Y JEags
= 33




2011E= Pre-UNISTAR 224 AlH

AN

([ ]
CHefEr =2l 8=

O UNIST 2x7|3

(2R =3

i

o] g7 #oiguch

Foppl 224 2|HS Yot | 2fl tistol Fxlet=

=
Z|1 £70] UNIST w459 o7t & usEs

OF MOFLICE

%

Ral

> 0 o
ol
ol

(5 FabAAr=1 Z| SALHA] Z1Z201A SHlS0] Sigdoll oHEIEt &~ Q=
01 e |- 7HJ§| E&l - OlH|JStS0IA o, 22, 3l dE, B S 7|xu=9 40t IKREAS A=ok=H] MOELICE
7|2 ol2| BEts| 2 4 =R ST |3IE ME 6 =M I2 SIAS0| WO U FMIMMOR X|AIS AT MS E5f StA 2
« Folz E ZHXE +Z5t0 2t = 100% o= Tllizl= xR 7to] mzo| Mo| 1 Q= SeAB ol TS BEsl=
Sreddol ot 3= 1Y o= MOAEILICY,
@ 2s=E2037|2 UNST 2siE202S SMsIA 7 1S 25 2o/M QX2
02 7H§EI‘§ * Mathematics Foundation QFMGI=H| MRILICE
* Physics Foundation
+ Chemistry Foundation °
« Biology Foundation 72X} ofl bl
* English Foundation
° 1002{ 0K 50210k 10201 50002 O 10002HE! Oft 10002 DIt
Presidential Prime Prestige Gold Unist Unistar
_ o THAS - AlRJAY R4y club club club club family
7|2ulst oAUy e ) ZE ol ARt ‘
- HEAL Z2HHE (] earning Management System)E 0[&3t . 3t SH[0|X| H/KY l
Axd 2a10| ZEHIx 0|2 Ho oA HET |
To= HC U= [=) ’7|—|—|:| oTo =d
2.2 . Ot 7|E= =X ® ® ® ® ® | ®
. Hlo =22 % /lam SS I
staat - 7t = OF ax7}0o| Olxd X[SHE = LS |
- Stk ZF =R of 3F7t0| UHoZ FIsHE « ZIAF AL :
[} —
CHSIAIM o118 el MZ |
. SEXET Og 0|23 ‘
=etT =y | eeas R TEE |
HSH OB ERIE S ;
Mathematics Foundation Cicas 712 3l 2o 7k ® ® ® |
Physics Foundation Zi=8l AXTIE U 35 gk ® ® ® |
Chemistry Foundation e ZQstmgAL i ® ® ® i
ol Biology Foundation Robert J. Mitchell ZxiHo| ZIf =X ® ® ® l
English Foundation AEA ZotMol| Mgt ziol St 2at ® |
2t or CRIMDILHA 453t 2101 B 23t ® |
|
|

Level Test ZISH(T SHY CHa) » 201 E0IGroup EF) »
GroupOf 2 X2t b Final Test(Group 12 ZI3) » Final Test
Zot 221 b Final Test OIS} Bt=E4-ZE 2 Final Test AHA[RY

34 )
+ I
35 UNIST 7 [&l=MwizEl Tel. 052-217-1144  E-mail. dwshin@unist.ac.kr

Winter 2010 Vol.4 + UNIST Newsletter
Ny
i o
[o)+3
o
4
2
Q
ol
O

i
>
4z
i
on
®




