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Electronic Imaging 2004, San Jose, CA, Jan. 19-21, 2004.

“Polymer-enhanced bend nematic displays,” S.H. Kim and L.C. Chien, Electronic
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C. Chien and A.J. Walz, ALCOM Symposium on Stabililzed and Modified Liquid
Crsytals 94, October 26-27, 1994, Kent, Ohio.

"Polymer Network Formed in Liquid Crystals,” Y.K. Fung, D.-K. Yang, S. Ying, L.-C.
Chien, S. Zumer, J.W. Doane, ALCOM Symposium on Stabililzed and Modified Liquid
Crsytals 94, October 26-27, 1994, Kent, Ohio.

"Pixelized Cholesteric Display Materials and Methods," L.-C. Chien, U. Muller, M.-F.
Nabor, J.W. Doane, ALCOM Symposium on Stabililzed and Modified Liquid Crsytals
94, October 26-27, 1994, Kent, Ohio.

27



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

1009.

110.

111.

112.

113.

114.

115.

"Pixelized Cholesteric Display Materials and Methods," L.-C. Chien, ALCOM
Symposium on Stabililzed and Modified Liquid Crsytals 94, October 26-27, 1994, Kent,
Ohio.

"Polymerization in Liquid Crystal Environments and Aligning Effect of Polymer
Network," D.K. Yang, Y. Sun, Y. Fung, L.-C. Chien and J.W. Doane, IUPAC
International Conference on Liquid Crystal Polymers, September 1994, Beijing, China.
"Tailor Made Ferroelectric Liquid-Crystalline Polymers Containing Cyanohydrin Chiral
Mesogens,” L.C. Chien, I.G. Shenouda and A.J. Walz, IUPAC International Conference
on Liquid Crystal Polymers, September 1994, Beijing, China.

"Photocrosslinkable and Optically Active Side-Chain Liquid-Crystaline Copolymers,"
L.G. Cada and L.C. Chien, IUPAC International Conference on Liquid Crystal Polymers,
September 1994, Beijing, China.

"Ferroelectricity in a Side-Chain Liquid Crystalline Polymer,” Z.Z. Zhong, D.E. Schuele,
W.L. Gordon, L.C. Chien and A.J. Walz, Gordon Conference on Dielectric Phenomena,
July 1994, Plymouth, NH.

"Phase Equilibria in a Mixture of Side-Chain Liquid Crystalline Polymer and Liquid
Crystal,” H.W. Chiu, C.S. Shen, Z.L. Zhou, T. Kyu, L.G. Cada and L.C. Chien,
Macroakron'94 IUPAC International Symposium on Macromolecules, July 1994, Akron,
Ohio.

"Tailor Made Ferroelectric Liquid-Crystalline Polymers Containing Cyanohydrin Chiral
Mesogens," L.C. Chien, I.G. Shenouda and A.J. Walz, Macroakron'94 IUPAC
International Symposium on Macromolecules, July 1994, Akron, Ohio.

"Morphology of a Polymer Gel in Liquid Crystalline Solvent,” C. Rajaram, S. D. Hudson
and L.C. Chien, Macroakron'94 IUPAC International Symposium on Macromolecules,
July 1994, Akron, Ohio.

"New Ferroelectric Side-Chain Terpolymers,” L.C. Chien, A.J. Walz and 1.G. Shenouda,
15th International Liquid Crystal Conference, July, 1994, Budapest, Hungary.

"New Chiral Monomers for Polymer Stabilized Cholesteric Textures,” N. Leroux, W.J.
Fritz and L.C. Chien, 15th International Liquid Crystal Conference, July, 1994,
Budapest, Hungary.

"Photocrosslinkable Chiral Smectic C Side-Chain Polymers,” L.C. Chien and L.G. Cada,
15th International Liquid Crystal Conference, July, 1994, Budapest, Hungary.
"Synthesis of Molecules for Liquid Crystal Display and Optical Storage Applications,"
John E. Bender, J.W. McCargar and L.C. Chien, ACS Cleveland Section, March, 1994,
Cleveland, Ohio.

"Synthesis and Characterization of Low Molecular Weight Chiral Liquid Crystals,"
Shelly K. Landis, L.C. Chien and M.N. Boyden, ACS Cleveland Section, March, 1994,
Cleveland, Ohio.

"Multicolor Reflective Displays and Switchable Color Filters," L.C. Chien, M.-F. Nabor,
M.Pfeiffer, U. Mller, JW. Doane, F. Bai and M.N. Boyden, ALCOM Symposium on
Liquid Crystal Display Optics 94, May 18-19, 1994, Akron, Ohio.

"White Reflective Cholesteric Displays," N. Leroux, W.J. Fritz, J.W. Doane and L.C.
Chien, ALCOM Symposium on Liquid Crystal Display Optics 94, May 18-19, 1994,
Akron, Ohio.

"Development of Crispy White and Multicolor Reflective Displays," L.C. Chien,
ALCOM Symposium on Liquid Crystal Display Optics 94, May 18-19, 1994, Akron,
Ohio.

"A study of Polymer Gel Evolution in a Liquid Crystalline Solvent,” C.V. Rajaram, S.D.
Hudson and L.C. Chien, ALCOM Symposium on Liquid Crystal Display Optics 94, May
18-19, 1994, Akron, Ohio.

"Oriented Polymer Networks Obtained by Photopolymerization of Diacrylate Molecules
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116.

117.

118.

119.

120.

121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

Dissolved in Nematic Liquid Crystal Solvent,” Scharkowski, G.P. Crawford, S. Zumer,
L.C. Chien and J.W. Doane, APS meeting of Ohio Section, May 1993.

"Ordered Polymer Networks Formed Inside Spherical Liquid Crystal Droplets," G.P.
Crawford, R.D. Polak, A. Scharkowski, S. Zumer, L.C. Chien and J.W. Doane, APS
meeting of Ohio Section, May 1993.

"Optical Properties of a Liquid Crystal/Oriented Polymer Network System,"
Scharkowski, G.P. Crawford, S. Zumer, L.C. Chien and J.W. Doane, APS Annual
Meeting, March 1993.

“Photocrosslinkable and Optically Active Side-Chain Liquid Crystalline Polymers” L.-C.
Chien and L.G. Cada, Polymer Chemistry Division, Chicago, ACS Meeting, August,
1993.

“Photoinitiated Free Radical Polymerization of Liquid Crystal Filaments,” L.C. Chien,
L.G. Cada and T.-I. Lo, 1993 International Polymer Conference, Cambridge, UK July
20, 1993.

“Photopolymerizatin of Liquid Crystal Filaments” L.-C. Chien, Gordon Conference on
Liquid Crystals, June, 1993, New Hampshire.

“New Ferroelectric Liquid Crystalline Polysiloxanes Containing Cyanohydrin Chiral
Mesogens,” L.C. Chien and I.G. Shenouda, Polymer Chemistry Division,Polymer
Preprints, 34(1), 741, Denver, ACS Meeting, April, 1993.

“New Ferroelectric Liquid-Crystalline Polysiloxanes Containing Cyanohydrin Chiral
Mesogens,” L.-C. Chien and I.G. Shenouda, Symposium on “Creation of Macroscopic
Order in Polymeric Systems” at ACS National Meetings in Denver, March 28, 1993.
“Current Development of Polymer/Liquid-Crystal Dispersions,” L.-C. Chien, SPIE
Conference Polymer-Dispersed Liquid Crystals, Hsinch, Taiwan, ROC, December 18,
1992.

“Developments in Wide Viewing Angle PDLCs,” D.S. Fredley, J.L. West, L.G. Cada
and L.-C. Chien, 14th International Liquid Crystal Conference, Pisa, Italy, June, 1992.
“Side-chain Liquid Crystalline Polysiloxanes Containing Optically Active Cyanohydrin
Esters,” L.-C. Chien and 1.G. Shenouda, 14th International Liquid Crystal Conferenc,
Pisa, Italy, June, 1992.

“Liquid Crystalline Behavior of 4-(  -Aminoalkoxy)-4’-cyanobiphenyls and Their Side
Chain Epoxy Polymers,” L.-C. Chien, L.G. Cada and L. Xie, 14th International Liquid
Crystal Conference, Pisa, Italy, June, 1992.

“Liquid Crystalline Polysiloxanes as Potential Electro-Optical and NLO Materials,” L.-
C. Chien and 1.G. Shenouda, ALCOM Symposium on Nonlinear Optics of Liquid
Crystals, Polymers and Ordered Fluids, May 27, 1992.

“Anisotropic Binders for Polymer/Liquid Crystal dispersions and Devices,” L.C. Chien
and L.G. Cada, 1992 International Symposium of the Society for Information Display on
“Polymer-Dispersed Liquid Crystal (PDLC) materials and Devices, Boston,
Massachusetts, May 20, 1992,

“Synthesis and NLO Properties of Diacetylenic Liquid Crystalline Monomers and
Polymers,” L.-C. Chien, I.G. Shenouda and L.Li, SPIE on Nonlinear and Electro-Optic
Materials for Optical Switching, Orlando, Florida April 20, 1992.

“Synthesis and Properties of Diacetylenic Liquid Crystalline Monomers and Polymers,”
I.G. Shenouda and L.C. Chien, Polymer Chemistry Division, San Francisco, CA, ACS
Meeting, April 5-10, 1992.

“Side-Chain Liquid Crystalline Epoxy Polymers,” L.G. Cada, L. Xie and L.C. Chien,
Symposium on “Functionalized polymers and Reactive Oligomers,” San Francisco, CA,
ACS Meeting, April, 1992.

“Reactive Solute/Liquid Crystal Systems in Device Applications,” L.C. Chien, I.G.
Shenouda, L.G. Cada, D.-K. Yang and J.W. Doane, Optical Engineering Midwest 1992,
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132.

133.

134.

135.

136.

137.

138.

Chicago March 1992.

"Liquid Crystal Epoxies for PDLC Applications,” L.-C. Chien, ALCOM Symposium on
Dispersioons of Liquid Crystals and Polymers, June 1991.

Cholesteric Liquid Crystal/Polymer Gel Dispersion Normal- and Reversed-Mode Haze-
Free Light Shutters,” D. Yang, J. Doane and L.-C. Chien, "ALCOM Symposium on
Dispersioons of Liquid Crystals and Polymers, June 1991.

"Cholesteric Liquid Crystal/Polymer Gel Dispersion Bistable at Zero Field,” D. Yang, J.
Doane and L.-C. Chien, ALCOM Symposium on Dispersions of Liquid Crystals and
Polymers, June 1991.

"Synthesis and Properties of Diacetylenic Liquid Crystalline Monomers," 1.G. Shenouda,
P. Pike and L.-C. Chien, ALCOM Symposium on Novel Liquid Crystal Materials and
Optical/Electro-Optical Effects, November 1991.

“Reactive Liquid Crystal Monomers,” L.-C. Chien, ALCOM Symposium on Novel
Liquid Crystal Materials and Optical/Electro-Optical Effects, November, 1991.
“Synthesis and Properties of Diacetylenic Liquid Crystalline Monomers,” 1.G. Shenouda,
P. Pike and L.-C. Chien, ALCOM Symposium on Novel Liquid Crystal Materials and
Optical/Electro-Optical Effects, November, 1991.

“Synthesis and Properties of Amine-Containing Liquid Crystals,” L.G. Cada, L. Xie and
L.-C. Chien, ALCOM Symposium on Novel Liquid Crystal Materials and
Optical/Electro-Optical Effects, November, 1991.

AWARDED CONTRACTS

1.

2.

10.

11.

12.

13.

14.

“Development of Color Cholesteric Liquid
Crystal Displays and Their Electro-Optics”
“Conductive Liquid Crystalline Elastomers for
Aircraft Wing Structures,”

“High Birefringence Liquid Crystal Materials for
Infrarded Spatial Light Modulators”

“High Dielectric Elastomer Actuators”

“Polymer-Stabilized Optical Controlled
Birefringence Displays for LCD-TVs,”
“Samsung Research Scholarship,”

“Foveat, Wide Field-of-View Imaging Sensors for
Missle Warning and Tracking Systems,”
“Nanostructured Liquid Crystal and Polymeric
Materials and Applications,”

“Optical Beam Steering,” DARPA/BNL,

“Steered Agile Beam Devices,”

“Fast Switching Liquid Crystal Displays for Field-
Sequential Color Reflective Displays,”
“Polymer-Stabilized Ferroelectric Liquid Crystal
Devices for Optical Beam Steering,”

“Carbon Nanotubes-Reinforced Liquid Crystal
Structural Composites,”

“Electro-Optic Devices from Banana-shaped

30

Samsung Electronic Corporation,
$130,000/Y', 1/1/2008-12/31/2010
AFOSR/STTR, Phase 11 $225,000,
5/14/05-5/13/07.

AFOSR/STTR, Phase I, $40,000,
9/1/05-5/1/06.

AFOSR/STTR, Phase | $76,000,
5/14/04-5/13/05.

Samsung Electronic Corporation,
Phase I, $20,000, 2/1/04-4/30/2004.
Samsung Electronic Corporation, Co-
PI with 4 colleagues, $200,000, 2004-
2008

DARPA (UCF sub. contr.), Phase I,
$150,000, 2/1/04-1/31/07.

ACS Petroleum Research Fund SE
type, $3,600, 8/1/03-12/31/03.
Faculty associate, $40,000, 8/1/03-
12/31/03.

DARPA/Ratheon (subcontract),
$70,000, 7/1/02-6/30/03.

Samsung SDI, Co-PI (PI: Jack Kelly),
$55,000, 9/1/01-1/31/02.

AFOSR (BNL subcontract), $156,369,
3/1/01-2/28/03.

WI/PAFRL-Univ. Dayton (subcontract),
$100,000, 7/01/01-6/30/03.

Ohio Board of Reagent, Co-PI, (PI,



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.
28.

29.

30.

31.

32.

33.

Liquid Crystals,”

“Liquid Crystals and Devices for Agiled Beam
Steering,”

“Development of Liquid Crystal Materials for
Directed Energy Control,”

“Photo-Induced Anisotropy and Liquid Crystal
Alignment Properties of Low Molecular Weight
Crosslinkable Materials,”

“Electrically Switchable Polymer-Stabilized
Diffraction Gratings from Cholesteric Liquid
Crystals,”

“Transparent Conductive Coatings,”

“Alignment and Defects of Lyotropic Liquid
Crystals,”

“Viewing-Angle Improving Films for LCDs,”

“Photo-curable Liquid-Crystalline Monomers,”

“Optical Study of Structure and Dynamics in Advanced
Polymer-Stabilized Liquid Crystals,”

“Polymer-Dispersed Liquid Crystals for
Holographic Data Storage,”

“Molecular Modeling Facilities in Separation and
Surface Science, Liquid Crystals, and
Biomolecular Recoginition,”

“Reactive Chiral Liquid Crystals for Thin Optical
Films,”

"Thin Film Polarizers,"

"Reflective Polymer Stabilized Liquid Crystal
Displays,"

"High Resolution PSCT Reflective Display on Large
Thin Plastic Substrate,"

“Polymer-Dispersed Liquid Crystals for High
Definition Display Technology,”

Advanced Liquid Crystalline Optical Materials
(ALCOM)

"The Science and Application of Polymer Liquid
Crystals and Related Materials,"

"Polymer Liquid Crystals,"
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A. Jakli), $70,000, 1/1/01-6/30/02.
DARPA/Hughes, $105,000, 10/1/00-
9/30/03.

AFOSR, $33,000, 3/00-12/00.

National Science Foundation,
International Travel Supplement:
$14,600, 1999-2001.

Office of Naval Research, Co-PI (PI:S.
Sprunt), $260,000, 1999-2002.

Garland Floor Company, Cleveland,
Ohio, $13,000, 1999.

3M Center, St. Paul, MN, J. R. Kelly
and O.D. Lavrentovich, L.C. Chien,
Co-PI, $89,000, 1998-1999.

Ohio Research Challenge Fund, Jack
Kelly, Co-Pl, $64,000, 1998-1999.
Optical Imaging Systems, Inc.,
Northville, Michigan, July 1997-
December 1997, $32,975.

Office of Naval Research, Samuel Sprunt
and L.-C. Chien, Co-PI, $50,000, 12/1996-
11/1997

Ministry of Education, Taiwan,
Republic of China, L.-C. Chien,
$14,000, 8/1/96-7/31/98.

Ohio Board of Regents, Co-PI with 10
other Co-PI’s, $ 50,000, 6/96-5/98.

Rockwell International, Science
Ceneter, Thousand Oaks, California, $
119,700, 7/96-6/97

J. Kelly and L.C. Chien, Co-PI, Hewlett-
Packard, $30,374, 1993-1994,

ARPA, J.W. Doane (P.D.), D.K. Yang,
L.C. Chien, P. Bos, and J. West,
$1,928,794, 7/94-6/97.

ARPA, J.W. Doane (P.D.), Z. Yaniv, L.-
C. Chien and D.-K. Yang, $725, 838,
10/93-9/95

DARPA, DARPA; JW. Doane (P.D.),
J.R. Kelly, J.L. West and L.-C. Chien,
$1,347,000, 9/91-8/94.

NSF Sci. & Tech. Center, Co-PlI,
$~18M, 1991-2001

DARPA URI/ONR, J.W. Doane (P.D.),
J.L. West and L.-C. Chien (Fac.
Assoc.) $350,000, 10/89-6/92.

Ohio Bordard of Regents, $100,000,
1989-1991.



34.

35.

“Optical Power Limiting Liquid Crystal U.S. Army Center for Night Vision and

Composites,” Electro-Optics, M. Lee (P.D.), P.
Palffy-Muhoray, J.W. Doane, J.L.
West and L.-C. Chien, 8/88-7/92,
$1,050,000.

Other Research Contracts Development of liquid crystal materials
and displays

1. Thermodisc, Inc., Mansfield, OH,
$900, 2/1998.

2. Crystalloid LC Display, Hudson, OH,
$14,600, 3/1998.

3. LXD, Inc., Cleveland, OH, $1,760,
4/1998

4. IBM Watson Center, Yorktown, NY,
$6,188, 4-11/1998.

5. Wintek LCD Corporation, Taiwan,
$250,000 1997-2002.

Students Supervised

A.

1.

no

o0~ W

RER©owoN

13.
14.
15.

16.

Undergraduate Students Supervised or Honor Thesis Directed

Shelly Landis, won the ACS Cleveland Section 1994 Lubrizol Undergraduate
Research Award on her summer '93 work “Synthesis of LCPs”at LCI. (Northwestern
u.)

Andrew Walz (KSU), Honors Thesis, May '94: “Tailor Made Ferroelectric Liquid
Crystal Polymers.” (U. Virginia)

Sam Rubens (KSU), July 93-95, “Synthesis of LCPs.”

Julie Cho, Spring 94-96, “Synthesis of LCPs.”

Keith Obermeier (KSU), Sep. 91-Aug. 92, “Synthesis of gel monomers.”

John Bender (Baldwin-Wallace C., OH), June 92-August 92, “Synthesisof Monomers
for PSCT displays.” (Brown U.)

Paul Pike (KSU), Sept. 92-Sept. 94, “Synthesis of LCs."

Karen K. Winely (KSU), Sept. 92-Sept. 94, “Synthesis of LCs."

Tom Perkowski (KSU), Jan. 93-Jan 94, “Synthesis of LCPs."

. Mark Keener, (KSU), Sept 94-May 95, “Synthesis of LCPs.”
. Sandi Campbell, (KSU), Honors Thesis, December 96, "Synthesis and

Characterization of Cholesteric Polymer Liquid Crystals."”

. Neal D'Sidoky, (KSU), Jan. 94-May 96, "Synthesis of Liquid-Crystalline Polymers

and Elastomers."

Stella Souers, (KSU), August. 95-Aug. 97. (Crystaloid Inc.)

Mike Waxter, (KSU), Jan. 96-June 97, (B.F. Goodrich)

Lauren Borkowski, (KSU), Fall 96-98, Honors Thesis “High Birefringence LC
Monomers for Broad Band Cholesteric Displays.”

Kate Allender, (Wooster College), Summers 97,98, “Chiral Lyortropic LCs.”
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17.
18.
19.

20.
21.

Bart Heldreth, (KSU), Summer 97, “Polymer-Stabilized Liquid Crystals.”

Brian Blake, (Miami U., OH) Summer 98, “Emulsion Polymerization of LCPs.”
Brian Macauley, (KSU) 97-99, Honor Thesis, “Synthesis of reactive liquid
crystalline monomers and Mesomorphic properties.” (Nanomaterials, OH)
Amy Raber (KSU, MS/Chemistry) 1999-2000.

Julie Stile, (KSU) 2003-2004.

B. Graduate Students Directed

1.

no

SIS AR

10.
11.

12.

@)

Leonorina. G. Cada, Ph.D. 1993; "Synthesis and Properties of Epoxy- and Siloxane-
Based Side-Chain Liquid Crystalline Polymers." (Assistant Professor, U. Phillippines)
Bai Feng, M.S, 1996 Synthesis and Properties of Regiocontrolled Liquid-Crystalline
Polyesters with Main-Chain Chirality."

Jennifer Colegrove, M.S. 1997, polymer-dispersed liquid crystals.

Jaehyuck Choi, M.S, 1999, Polymer-dispersed liquid crystals.

Keshav S. Gavtam, M.S. 1999, Organic Light Emitting Polymers.

Larry Manuel, Ph.D., 2002, Synthesis and characterization of ferroelectric liquid
crystals.

Shinwoong Kang, Ph.D, 2003, Polymer-stabilized cholesteric liquid crystals for
electrically-switchable diffraction gratings”. 2001 Materials Research Society
Silver Medal Award Winner.

Sang Hwa Kim, Ph.D. 2004, Morphology and electro-optics of polymer-modified
liquid crystal devices

Dong Wang, 2003-present, Switchable liquid crystal optical elements.

Clington Braganza, 2005-present, High Dielectric Liquid Crystal Composites.
Shin-Ying Lu, 2006-present, Electro-Optical and Photonics Applications of Polymer-
Stabilized Liquid Crystal Devices.

Lu Lu, 2007-current, Polymer Stabilized/Dispersed Liquid Crystal and Nanoparticle
Composites.

. Postdoctoral Fellows Directed

LN~ wWNE

9.
10.

Cui-Lien. Lin (90-91)
Ibrahim G. Shenouda (91-93)
V. Surendrath (92)

Nathalie Leroux (93- 95)
Uwe Miller (93-94)
Marie-Flore Nabor (93-94)
Frédric Vicentini (94-95)
Minggian He (95-96 )

Chris Hudson (95-96)

Yuhui. Lin (94-97)

11.Tony Ta-Hong Tong (96-98)
12.Soonnam Lee (97-99)
13.Milind Sonpatki (97-99)
14.Shungxi Wang (98-00)
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15.Jong-Beom Baek (98-99)
16.Peihwei Chu (00-01)

17.S. Suresh (00-01)

18.Toru Doi (01-02)

19.Soon Nam Lee (01-03),
20.0tilia Catanescu (01-05)

21. Kin Nam Chang (05-06)
22.Andrii Golovin (05-07)
23.Jong Chan Won (06-07)

24. Jeong-Yeon Hwang (06-08)

D. Technicians Directed

Sk wd PR

Carla M. Citano, Feb. 91-Dec. 91, (Miles Inc., Indiana)

William C. Jones, June 92-Dec. 92, (Lomac Inc., Michigan)

Mary N. Boyden, March 93-Aug. 95, (Ph.D., Chemistry, U.of Pittsburg).
Julie Cho, 96- 99. (Chemist, LCI/KSU)

Neal D’Sidoky, 95-97. (Quantum Materials, San Diego, CA)

Sandi Campbell, 95-97, (Research Scientist, NASA Lewis Center)

E. Visiting Professor

1.

Professor Andy Y.-G. Fuh, Department of Physics, National Cheng-Kung University, Tainan,
Taiwan, ROC, July-August, 1997.

Dr. Chun-Ming Huang, Wintek Corporation, Taichung, Taiwan, ROC, Feburary, 1999.
Chong Kwan Lee, Departmentn of Chemistry, Geoysan National University, Chinju,
Korea, 1997-1999.

Professor Ru-Ping Pan, Department of Electro Physics, National Chiao Tung University,
Hsin-Chu, Taiwan, ROC, August 2001.

Dr. Toru Doi, Tosoh Corporation, Yokaichi, Japan, 2001-2002.

Professor Lachzar Komitov, University of Gotherberg, Gotherberg, Sweeden, May,
2002.

E-Jong Choi, Department of Polymer Science and Engineering, National Kumoh
University, Kumi, Korea, summer 2004.

Professor, Dr. Dirk Broer, Philips Research Laboratory, Eindohoven, Netherland,
June 2005.

Kinam Chun, SK Corporation Dajeon, Korea, 2005-2006.

. Ming Hyoon Lee, Department of Polymer Science and Engineering, National

Chongbuk University, Cheongju Chungbuk, Korea (04-06)

34



	Liang-Chy Chien

