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312 Tyae@lan A Type Z100 0O
Track of Applied Rdy3ics

O DeQrée Requiremen@ O O O O O @ MiIdINUNOT 3EERRdits

A Thesis

21779MVastgrThesis 3@xcredits

B A©ademic Activities

21

1@t least 1 middtiieesis work or a partigfthessservork must be

published or at least accepted to publish in an internati@ualgosirnal index

databased in qualtB@3vidh the student as the first author

2, A student has to prelsenhtadgeathesis work or part Gf thesier
work at least omteniational conference that is accepted by the field of stuc

3 AGstudent has to report thesis progress, with approval of the Ct
Faculty Graduate Study Committee, to the Graduate School every seme:

C NOreredit Courses

1, Gpaduate School rediireme@tforeign lanGuage

2 POograsquirenm@ent

211The following courses must be enrolled and g@g@dde G4

2177@SBeminar in AppliedlPhysics
2177@98Beminar in Applied2Physics

212Elective courses a minimum of 3 Odtedits

A student may select any courseshesidteditoffosn the

following courses 000000000

0/ 55 0Sslar Cell Technology 1

credits

0 / 5 5 1Thermodynamics of Materids credits
0 / 55 ITRermodynamics and KinetBscredits
0/ 5 5 2Adomic and Molecular Phys&scredits

0/ 55 2Gs Sensor Technology 3

217751 Nanoscience 3
217752 Nanotechnology 3
217761 Atmospheric Physics 3
217762 Atmospheric Modelling 3
0 / 5 5 4Climate Chakggessment 3
0/ 5 5 5Laser and Applied Optics 3

credits
credits
credits
credits
credits
credits
credits
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217775 Optical Metrology 3 credits

217781 Radi@equenktinear AcceleraBorcredits

0/ 55 6ldh Beam and Plasma Proc@ssiaglifisr
Material Modification

217783 Freelectron Lasers and Ag8icatextits

217784 Tim®omain Spectrosdopy éhdcredits
Pumprobe Experiments

217785 Plasnfysics 3 credits

217789 Selected Topics in Applied Bhgsachts

217795 Special Problems in Applie® Ptresids

or select other graduate coursestretatesBii#sappraial

hisher advisor and the Graduate Program Adn@ostrative com

courses in graduate leveRD¥PAyptsd PRg3icsTeaching

Physi@25 and A3tron@as '

3122 Type®lan A Typée A2
Track of Physics
O DeQrée Requiremen O O O O O @ MIGIOUNOf 3gLERRdits

A Ooursework a minimum of 26 credits
1, Graduate Courses a minimum of 26 credits

O Q1®i€ld &pecialization a minimum of 26 credits
111 Required courses 23 credits

O O O O O Q@TdD OThéneeize) Mechanics 3 credits
207703 Quantum Mechanics 1 3 credits
207704 Quantum Mechanics 2 3 credits
207705 Classical Electrodynamic 3 credits
207706 Classical Electrodynamics 3 credits
207708 Thermodynamics and Statigicaledits

Mechanics
207711 Theoretical Methods in Phy8icsredits
207791 MSSeminarPhyslcs 1 credit
207792 MSSeminar in PBysics 1 credit
11,2Elective courses a minimum of 3 Oatedits
A student may select any courseshesigteditoffosn the
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following courses O0O0000000
207712 Research Conduction and Bresesu@sion
in Physics

0 . 5 5 OCbmputational Physics 1 credits

207724 Econophysics 3 credits

0 . 5 5 Olrferactions of lons with MaBersedits

207729 Microfluidics 3 credits

0 . 55 2Theory of Solid 1 credits

0. 55 ZT@eory of Sblid 3 credits

0 . 55 2%Ray Crystallography 1 credits
0 . 55 24Ray Crystallography 1 credits
207745 Electronic Structure Theoryanttedits

Calculations
0 . 5 5 4Nuclear Ph¥sics 1 credits
0 . 55 4Nuiclear Phgsics CB credits

0 . B 5 4Computer Simulations in Par&leredits
Accelerator FBysics

0 . B 5 4Nuclear Technology and Agplicedtdits

0 . 5 5 4Nduclear Instruments and M8thoaslits

207767 Beam Probe Characterizati@n credits

Techniques
0. 55 4Béam Rbys 3 credits
0 . 5 5 4A¢€celerator Physics and Te8hooholyjg
207775 Quantum Optics 3 credits
0 . 5 5 5Quantum Oftics 1 credits

207777 Trapping and Cooling of Neutixaalitsns 3
207779 Quantum Field Theory 3 credits

0 . 5 5 6ASstrophysics 1 credits

0 . 5 5 6ABtrophysics 2 3 credits

0 . 55 7S2lected Topics in Physics 3 credits

O Odd$2lecbaiher graduate courses-wdatha®itha
approwva hiker advisor and the Graduate Program Adminis
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commit@em courses in graduate lev&0h, Apsies
Physi@i 7, Teathing P25cand Bstron@ag '

O (PO courses noNe®
O O2DReGuired courses fione 00O
122 Elective courses fone OO0 O

2 Bdvanced Undergradua@ Cu&am®© O 00000000 |
B Thesis
20779dastgrThesis 1Zxredits
C Roreredit Courses
1, Gpaduate School reduiremet foreign lan@uage
2 POogram requi@ment Hone
D Acadenmictivities
At least 1 midsteesis work or a partigftnessserork must be publishe
or at least accepted to publish in an international journal IetatraTr@kional
Tier 1 database or as a full paper in an interigapoed edadgeptee by the
field of stwdyh the student as the first author

O D&xkoof Applied Physics
O DeQrée Requiremen O O O O O @ MIGIOUNOf 3R dits

A Ooursework a minimum of 26 credits
1, Graduate Courses a minimum of 26 credits

O Q1®i€ld of Specialization  a minimum of 26 credits
111 Required courses 17 credits

O O O O 213@1 O Mechaniosddp Applied Physcsredits
0/ 55 .Quantum Mechanics for ApBlieddditgsics
0/ 55 .EBctromagnetism for Applig@ddPégisics
0/ 55 .Computational Matitbds 0 credits
Microcontr@iePhysics Problems

0/ 55 .A@vanced Research Instruriecireditsl
DatAnalysis

0/ 55 /Computational Matitbds 1 credit
Microcontr@iePhysics Problems
Laboratory

0 / 55 /A@vanceceReh Instrumentslamiedit
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Data Analysis Laboratory

217791 MSSeminar in Applied Physicstedit

21779  MSSeminar in Applied Physics&dit
112Elective courses a minimum of 9 credits

A student may select any courseshegidteditorbsearch

from the following courses

0/ 5 5 0Sélar Cell Technology 1 credits

0 / 5 5 1Thermodynanitatefials 3 credits

0 / 5 5 1TRermodynamics and Kinetiscredits

0/ 55 2Adomic and Molecular Physiscredits

0/ 55 2Gas Sensor Technology 3 credits

217751 Nanoscience 3 credits
217752 Nanotechnology 3 credits
217761 Atmospheric Physics 3 cedits

217762 Atmospheric Modelling 3 credits
0 / 5 5 4Climate Change Assessmeft credits
0/ 55 5Laser and Applied Optics 3 credits
217775 Optical Metrology 3 credits
217781 Radi@equenktcinear AcceleraBorcredits
0/ 55 6ldh Beam and FRascessing rcredits
Material Modification
217783 Freelectron Lasers and ApBicatexits
217784 Tim®omain Spectrosdopy ghdcredits
Pumprobe Experiments
217785 Plasnkdysics 3 credits
217789 Selected Topics in Ripypdied 3 credits
217795 Special Problems in Applie® Ptregids
or select other graduate coursestelathd@ithin
approvad hiker advisor and the Graduate Program Administ
commit@®em courses in graduate lev&0i, Pysies!
Physi@d7, Teathing PB2acarnd Qstron@a§ '
120ther courses Hone®
O 0,21 GRéxired courses fione 00O
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122 Elective courses fione 00O
2 Bdvanced Undergraduat@ CQuBEODEO OO0 0000000«
B Thesis
27799 Mdgt&®hesis 1Zxredits
G Woreredit Courses
1, Gpaduate School rediireme@tforeign lanGuage
2 Pobgram requi@ment +Hone
D Acadendctivities
At least 1 m@steesis work or a partigtihesstenork must be publishe
or at least accepted to publish in an international journal letatraTr@kional
Tier 1 database or as a full paper in an interigatocd edafgegtee by the
field of stwdyh the student as the first author

OTwe©k of Teaching Physics
Omegree Require@ehi® O O O O O HBILNMD of 3ERRdits

A Ooursework a minimum of 26 credits
1, Graduate Courses a minimum of 26 credits
O Q1®iéld of Specialization  a minimum of 23 credits
111 Required courses 20 credits
O O O O O Q257D OMeCHaric® 1 2 credits
225702 Mechanics 2 2 credits

225703 Thermal Physics and Moden Bieglitss
225704 Quantum Mechanics 2 credits
225705 Electromagnetism 1 2 credits
2257060 Electromagnetism 2 2 credits

225707 Experimentation and Experiimenéalit
Dagns in Physics
225708 Experirtetion in Physics for 1 credit
Teaching STEM Eaippatiach
225701 Activieearning Approach in Physicseélitsching
225720 Physics Education Research credits
225791 Seminar in Phigsiceing 1l / credit
225792 SeminarPhysics Teaching 2 credit
112Elective courses a minimum of 3 credits
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A student may select any courseshegidteditorbsearch
from the following courses

225731 Electricity Blettronics for Teacbhexdits

0 03 5 2Physics of Solids 3 credits
225748 The Earth and the Universe3 credits

or select other graduate courses-etatbeédc mah
approva hiker advisor and the Gradu#tdrRrognative
commit@em courses in graduate lev&0h, Apsies
Physi@d7,Teaching Pi@2xsand Bstron@a§ *

120ther courses 3 credits
121 Required courses 3 credits
206766 Mathematical MetRbgsics 3 credits
122 Elective courses fione 00O
2 AQvanced Undergradua@ CQUBESman® O 0000000 O«
B Thesis 12 credits
225799 MastdrThesis 1D credits

C Koreredit Courses

1, Gpaduate School reduiremet foreign lan@uage
2 Poogram requi@ment +Hone
D Academic Activities
At least 1 mi@steesis work or a partigtinesstarork must be publishe
or at least accepted to publish in an international journal Iet@draTr@kional
Tier 1 database or as a full paper in an interigapoed edadgeptee by the
field of stwdyh the student as the first author
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Theoretical Mechanics
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Reviews of calculus, matrix algebra, vector and tensor analysis, New
for system of particles, dynamics of rigid body, oscillation and applications
Calculus ofag®mn and Lagrargianiose Hamiltonian noecitamaozd,

transformations and Bacoltiotheory

207703 Ek LNLTIKQeéel FTTnAJoO 3306
Quantum Mechanics 1
CGERNr 1T ocsImdm ©F Ej nNT Enl T 080
OT Il éNh1 DRT gNT &1 EEKLNLTKQeil FTTnAJ
Tkl gRENKKY EI T OT nl hSNOT NT ENKeél NJTI T
Fundamental concepts of quanmitsnquanham dynamics, angular
momentum, addition of angulampperterbation theory, density operators,

guantum statistics and measurement

207704 Exk LNLT2KQel FTTnAJO 3BO6
Quantum Mechanics 2
OENr I 1 cd&,I1BROTBDI Ej n NT Enl 1 080
T k1 gfENKNGEN K |T KN ] @eEd I ASEDI | Bt T NEINTK
ENKEKNIANNEE@eN F TTAIJLAT I AT T i NI
Timglependent perturbation theory, applications to radiation, symmetr
mechanics, scattering theory, and relativistic quantum mechanics
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Electrostatics, begaldargroblems in electrostatics, multipole expansion
fields in matter, magnetostatics, magnetic fields -walnatimodbemsdeary
magnetostatiosyvarying fields and Baladayand Makwedjuations, gauge
transformation, RgythBogem, retarded potential
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Classical Electrodynamics 2
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Plane electromagnetic waxes@ongagation, waveguides, resonant cav
and optical fibers, simple radiating systems, relativistic electrodynamics, p
electromagnetic fields, radiation by moving charges, and magnetohydrody
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Thermodynamics and Statistical Mechanics
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Fundamental and the first ladyoath@spsecond law of thermodynamics

and entropy, probability and statistics, statistical mecharizancnpioetpts an
ensemble, canonical ensemble and partition fundideaigibicsttipatiarie
of molecular veldaitglRlistribution, opened systenrcamuhiganensemble,
distribution of Fermi and Bose paricteplsystetmasisition and Landau theory
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Theoretical Methods in Physics
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Computational method for physics study and research, functions of a cc
physics, linear algebra and matrix operations in classical physics and quantu
Transformsitaomd tensors, and differential operators and differential equations

0.557/AJJT N KNGGNGT T NEIUMIPBKE L O
MS Seminar in Phisics
OENRNr T oI mdm ©FEj nNI EnkT O80
ENKT SNOLTFOkNFijN] KNjIrai eelr ENT I KN
Presentation and discussion of research topics in current physics in E

0.557L0nJJT N] KEGGNGT T NEIMIBK E L' O
MS Seminar in Phgsics
SENr I 1T o] BIRG7D5 Ef @& T Enl 1 080
ENKI SNoLTIFTranl el ENT I Né&Aj]Tnr 6ER
Presentation of research topics relatdd tbdhbis studeglish
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Research Conduction and Pnedehyeaiics
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Introduction to research, research planning and conducting, data analy
intguretation, Physics writing, authorship and submission, automatic stylizir
referencing with computer program, and effective presentation and discus:
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Computational Physics
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Computer and numerical calphigdioayiew of computer programming
approximation of a function, numerical calculus, ordinary differential equ
methods for matrices, spectral analysis, partial differential equations
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Econophysics
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&l ESENT Ok NKNj ceh®h©i §JInJJl E& NEENK
OT 7T SNkl ET Al O11

Definition and scope of Econophysics, option and derivatives, scaling
entropy and risk for managuogtéfhojeninority game, dynamic of money and |
via views from molecular gas distributions , and econophysics methods ft
based model problems
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Interactions of lons witk Matter
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mrrPTTﬁtK@BkEEEEmﬁLhm&ENKO|KnOEN
j LIJj LNIOT eé61 6kj ik SNeel T OFn)] EKHAQl

Ve ~ ~ ~ ~ ~

SNkl NFRARNEENKN] NKT]i ki Nnogl G kI N ESNaK) 8GN

Basic ion bombardment processes in solids, related fundamental phys
ion bombardment processes in solids, stopping power and range, conseqt
bombardniation damage, sputtering, structural change, behavior of im
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in materiat profile, diffusion, ion implantation modification of materials, hy
ion beam technologies, ion beam equipment, ion beam analyisis,iand com
lormsolid interactions and in ion beam analysis
207729 wJ 6e KWk OF NANEL q 3BO6
Microfluidics
OGENr I T od&,11aLr,T 51 /EQ &OMN.T EH.1/1'08 O
' K AEENKI DRT g NT &I EE «k Li Ntj8 K@Dz O Gjorkt &
OORB K RESGT Keek 6 hKoeh I NI NEL Q@B NRN &K R
1J k OB NNKh| GHENB GHDES 16 (@& O KB RNEeLE NJEENBLE U6 §NE
Basic principles of fluid dynamics, analytical@shkespsaoomaapillary
effects, electrohydrodynamics, dielectrophoresis and magnetophoresis, fabr
microfluidics, other microfluidic applications, introduction to computational mic
207741 1 k| gaéel EO&RE 3BO6
Theoryf Solids 1
OENRNr T oI mdm orEj nNI EntklT 080
6e KELKONE] K NEOKNENKOKAR] I 671 OL .
| KNEGENKHQQOeknDr T ] ©NjJ I NOk RET KIT &I
Crystal structures and diffraction, thermadlpotqoertiesnéieds, energy
band theory, transport phenomena of electrons in bands, semiconductor c

207742 1 k|l gi2él EOEREO 3BO6
Theory of Solids 2
OGENr I 1T od&,I18RQTTBIOE| n NT Enl 1 080
AT TKENKN] NEQJk nEQL NEOU NG k RE®© K
Interactions in crystals, dielectric properties of crystals, magnetic properties of
207743 KNnELRnO6F EGAOk Nj k n EL B&@bE KO
XRay Crystallogdaphy
OGERNr T odiimr T ©F Ej nNT Enl T 080

ENKj K NT Ok NT KKIJGNT Néelr EKARELRAOF EG
KNT NT OkTT NGEI j kKnNEOENKI NodéeKNNT qluoc
LT Knéoel KQOueéeosT I KAOI NT nENKI &Ik E KEEE
OKAR] I 67T &FEj EOENKI N6eéKELKBGNE] knkE
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Production and nataraysf ldttice and unit cell, crystal structure, sym
lattice direction and plane in crystal, fourier analysis, recipraagl lattice,
diffraction, strulgtct@r calculation, experimental #rethaiffracction, factors
affecting intensity of pawdakifrdction, crystal structure determination

207744 KAELRnO6I EGQOk Nj kn EL B@DS KQO
XRay Crystallogéaphy
OENI I T ode, | 1&RQTEBIO D] KN BANTI OBRNI ST RT § |
ENKLNE| NENKOKkAR]JI 67T KAELRAOG LI EGAQ:
T NEOOENKOKAR] I 8T TKAELASI EGQEl Ej kn
Xtray diffraction of powder and polycrystathyediffedetibthi film,
single crystal diffraction

207745 T k] gn OKNENKeéSNI | A6 80E L KONE I N¢
Electronic Structure Theory and Calculations
6 ENr | B g@eBling, O s NdgRB R - OT NJ el NJoTl R
Tkl gRUDPEEQghT T nkel NITTNOIT nl O6él
&0 T EI KnlrEOLJT AT NOGNEOLE
Density functional theory, electronic band structures, vibrational prop
properties of defects, optical properties

207761 W hl NELL g Ni 6 é k] KQaoO 33606
Nuclear Physics 1
OGENr I T e@dimyid e Ejf nNT Enlt 1 080
T 1 LJKInE MTEMI T roleREENE T dé] & k B N K ® & KI R §
ek NIl BxHeEBENOF ET NI 6éknj KO
Briedf general properties of nucleus, nucleon sgttaresyiséetwothe
nucleeucleon interaction, nuclear models

207762 WL NBEL I Ni 6 é k] KQao 3306
Nuclear Physics 2

OENT I 1 cd& I16ROTIOE|] n NI Enl 1T 080
TTLKn] 8EArjJ i EnT | GNENK®] NERBSNK E EF
| GNE NK NBEN KN | Kosdexily s GgieER iR h ] T KEO|
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Briebf nuclear reactions, theory of elastic anih@etqdioalsoaitke],
compound nucleus r@refitvigner analysis, diredprespiitbrium reactions

20776 ENK&SNkI ET NEéel Ji1 NI &8806 KQEl 1Jhl |
Computer Simulations in Particle Accelerator Physics
GERNr 1T oedimyd ©Ff Ej nNT Enl T 080
6T el NeOk NG éeKNr I EJNIF E ENK&SNKI Ex
| ©F EOENKI FEOT T 61 KELArT 1 & EOkNG1 KE
OKNEGGgNEOSL Ol C&dreés eNkIrilrB 6N rj Enl G EnNjKN- el
Ok NI kK LNLTKQaeFrEFT nijNeshnrj i OrkLNLT
Particle beam simulation techniques and tools, principles and analys
and resonant cavities, design of resonant aaantlieenditospladation tools,
principles and simulations for radio frequency linear accelerators, design o
accelerators, linear beam optipsudictesiyglemics, multiparticles beam dynat

207765 01 e 61 6kNK] KNP kKT Kpd& NE
Nuclear Technology and Applications
OENRNr T oI mdm ©FEj nNI EnkT O80

Ol 1T éNh1 DRT gNT & ENpuE BENDOT NNE&g& I ]
N&KKG

el NJ| k lOmijl djnThNKE KA B KOWKYNS Enk Bl EGE §
I NioekONKGegRERKNKRONE) @nEENI

Basic concepts of nuclear physics, interaction of radiation with matter,
of radiation and radiation safety, radiation detectors and dgticces, industrie
applications, nuclear medicine, nuclear power

207766 0 e KNr F EJNI Ok NKNOT npes#t NT Al NET |
Nuclear Instruments and Methods
6 ENr I T odeN Jng i1 Nl 6Elj BING EM& ITEj8ae L | 1
DL NEL Qél Eoée KNENEIDKmEdk NinN dNie Ok INK
el Jir NI 8T FKQKITKIJOkNI No6eKNNTI geeol J
ETLNEKAELAROGI ] kKOGK] 6GNEI N6éeKNNT q
Accelerator physizeshthstruments, advanced nuclear electronics and me:
computer based singlefzardmmetiérs data acquisitions and analysis system, nuc
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Radiation transport calculations using analytical solution and Mat&e Carlo te
laboratories
207767 01 éT NeENKI NKAE| #NO GOBINh 1 ] 61 |
Beam Probe Characterization Techniques
OENr I T e@dmyid e Ejf nNIT Enl T 080
ENKj KNT Kk SNFETnijNegl NhT nNEFf O61T &1 N
I nr ok |EygEdd BT el Noe KNNI T nNEf OT i
Production of probing beams, photon analytical techniques, electron s
beam analytical techniques, applications of beam probe characterizatic
advanced research and industrials

207768 DKL NEL Qél EkK SNIF T nij N&gos
Beam Physics
GENRNr T &I miid o Ej nNIT Ent 1
KSNFETnijNeJn] KNéenOkNkSNOWULEDBDGOL
OT T GQOOGJT KNECEHNKEKSEET Bi SINIOOKINN &
EFELS] GgNKae Ok NLT NJ o i6d @11 NkeNEINKKY TKIAK
Charged particleanelaphoton heamarged particle dynamics and trans
matrix, phase space, emittancedrgbwmigpetzixeters, beam acceleration an
phase stability, space charge effects amdamakaréieldsers and beam
measurements, beam manipulatiortechniques

0. 554X NEL Ok NOT eé61 6k] BBO6 EG & KNy | |
Accelerator Physid®adology

OGENRNr T @I jdm ©FrEj nNIEntT O800

6T DRIET NSR] ijNi KI 3Ok NLNnI T ] KNEFT &1
nijNeT NJOT I el NEOST eé61 6kj ndinodrl k|
nijNeOENKI NG EKG®ES @& SKID I In kg &k OEINTKY
nijNeT NEIFInTLNIEKKJOOI knEESNGIT Nh K
Overview and accelerator components, charged particle sources, t
guiding, accelerator magnetlieahmaloggieration and types of accelerators,
diagnostic, industrial appficatiorlerators, medical applications of accele
accelerator based light sources, fau@edrends

e ¢
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20776 T ALT LNLT KQeil I TOadoasme o
Quantu@ptics 1
OENT | T osﬂ'éi IﬁEO??ﬁDE@&IQT EIq]ILT 6)8 G)O&o ' 55.
I

rnTTKENKNpNoulll
Classical theory of light and beyond, quantum theaoansitibgistjmadiatiy
atomgonfhoton interactions

207706 T ALT LNZT KQeil I TOadoasme o
Quantum Optics 2
OENr 1 o] BROYTERS EOQ& NT Enl T 080
LT NT NelFrESIT T OENKOTI KELFh Ok NENKoO
Photon statistics, quantum interferencguamiurolief@mneation processing

207707 ENKEAE&EAEOKkNT SNeéeil N3 RT KNV T |1
Trapping and Cooling of Neutral Atoms
rol I oélémjhell IEBJ} & |j IRIN@ IElnéII E)18(0)6LI 1

Rewew of guantum meclmndscrmlm/el atoms, quantum model of light
optical traps, magnetic traps, ldseelevatiog,of an atomic beam, cooling be
the doppler limit, cooling below the recoil limit, optical coolingatrchtrapping,
trap, coldlicsions and trap losss##steB condensates

207779 T k|l gnAaLTI NJeéel FTTnAJ 3B04
Quantum Field Theory
CENRr T e AT @5 Ef Q&/O EFS [ O8OOK NOI , 1J
T [ TEKLNLT KQOi n G hnNOENB NN ® Gan i
NJ h NOKNETOND NN D jAlTHl NI )T 60 T 0D A

[Tl¢
=
.E(
9 —_
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Review of classical mechanics, quantum mechanics, special relativity
electrodynamicssKidion field, Dirac field, interacting fields and Feynman di
and introduction to quantum electrodynamics

207781 WHLNEWLQh NKNLNLT K QO 3806
Astrophysics 1

OENr T addmyid ©F Ej nNI Enk T 080

6e KELKONEOk NI Ni AhT NENKé&l EnNI k E|
oeJnéel ERNI KE|] Ok NENKLAEG & KNNINGT NT
LNLT KQOOh NI O] KOLEOOGnH | 6] FKQ8T 1 NOO

Stellar structures and evolution, stellar atmospheres and spectra, s
components and nucleosynthesis, emission nebula, astronomical spectros
stars, supernova andratelatsr

207782 WKL NERQhNKNLNLT K QO 3806
Astrophysics 2
OENr T cd&,]78@07781 Ej n NT Enlk 1 080
I KLNLT KQé&FEKNYTANI KEI Q& ENOK REG
EAElInT Ol NieKEILKEONEET BENED IGREGEO I Ejj |
Dynamics of stellar system in Milky Way galaxy, general properties of
galaxies, spiral galaxies, evolution of galaxies and the large scale structure

207794 I Al €61 6k NIFELKKI NEL B@B8l1IJhul NEL (]
Selected Topics in Physics
OENT I 1 cd&N g iT N &l BING [End: ITEG8G@e L I 1
ENKLNE| NEI Ini 86 6knNlFELKKIT Aar JNoeeh
EKNY T TIT NGNT ARENINKTKET NOTA] T GRSNa
Lecture series are offered onrtepicsiterest in any arealtiphysice
may be repeated for further credits
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207799 | NTJ NTINI T 17 Q) KNGGN6/ 00OIT niJ EI
Mastlr Thesis

OENr I T @3H aik A TalTEg niNIT NEMid-K B0ok B e K & K i N

O O O O O O CDIVIOHOEIOIOIOPIOOTONDEEKOIOIPNDIONDIO] N

217701 Ex LNLT KQL SNI KAT Jhul &6 Q) KNj n ET
Mechanics for Applied Physics
OCENr T el idm©FE] nNIEnlT OOS8
ExLNLT KT NI TERETKGI EKO EGNKEBNe K B K I Bl
T NI TAT Or k LNLT KAQk NEKI Eé qOBKNMBER MIO&E
] KN n ET QQEGOEKLNLT K1 kLNLT KOO
Newtonian mechanics, conservation theorem, rigid bodies, oscillatory
application of Newtonian mechanics, Lagrangidd gginaipiesHdamtitiaran
dynamics, The H&Duktobi equation, applications of dynamic mechanics

217703 EKLNLTKQeéel FTTAJLSNBROG T Jhul NEL ¢
Quantum Mechanics for Ripied

OENr T c@Imin 6L Ej nNI Enl T OO

OT 1 éNhJ Ok NP @I EareMWERIT WEY¢ BBIKNMK 4 M
ENK@UINI NEIr AT T el NIeedndbinl T &l Eocet
F NT FJoek6hKoel OL | hl

Foundamental concepts in quant@yereciiaaipspbstulaissnple
problems in one dimension, harmadtitsestidegonncertaintyrodddioorzs
invariance and angular nfordesgamatom, spin

217705 OJno6l Kk REceJIIt NLSNI Kego® vl NEL Q)
Electromagnetism for Applied Physics

rt1T o fidmoO©FE] nNT Enl1T OOS8

NKI NGeKNNTI aol E6T F KAQOolJIJt NLT NT ¢
T Nei NoL|I El ENKENGPPGAN] NE@NIOU NE
LALSNI KAaT LT NIJTinr O] KEANERNNBE OE NK
IFNIEINENe k Dr T Ok N61 KELAr T 1 6 EOENK
Joil kN

M- O¢ O¢ O
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Vector asayelectrostatics and electric fields in matter, magnetostatics
fields in matter, special techniques in electrostatics and magnetostatics
induction, Md¥netjuations forviameng fields, electromagnetic waves and
propagation in medium, radiation and antenna, waveguide and resonant
of static and#mangng electromagnetic fields

217707 | NT A0 gNEéSNI | HOk N@ixpe Kel 1T 61 Kt
Computational Methotaadontroller for Physics Problems
GERr T csImdm ©FEj nNT EnlT OO8
ENKEARENKEOF JOk Ok NENKI Nodé KNNTI qé
Data treatment and data analysis, solving physics problems by using c
methodsjcrocontroller

217708 6 eéKNr FEJNI i Néenj] KNh agio OE Ok NEN |
Advanced Research Instruments and Data Analysis
CENr T @A) ®F E5 Q&0 EHS ] B'OS8
7400 el & loelk F NKAOKN P B 66 TEKNRKA BN Ee dXaNeNiD & j
ENKOKnR@HﬁﬂjmbEKhENo REG@IKEM&Eé'
UWIﬂi\HR spectroscopy, spectroscoplc elllpbemeiwfqmtmhaiyss, X
Ray diffractiay Yhotoelectron spectroscopy, scanning probe microscopy,
analysis, Raman spectroscopy, photoluminescence and focused ion beam

217717 | GNT AT NENKI NT A0 g NE&BNT | A Ok N .
L SNIKAT ] PGI NT NEWJhLNEL QO
Computational Methods and Microcontroller for Physics Problen
Laboratory

~

GERr T csIdm ©F Ej nNT EnlT OO8
ENKEQGé[K@EKJ“QNELﬁGENEﬁ QOENKC
6] KBEKKIh gnl OENKoén] 1 6] KOEKJ é -j|Ni

1 |
| Kniodl6@IKeEd W%W@MmeEj o1 I |
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Symbolic programming, data analysis using spreadsheet, problem sol
spreadshecomputer programming for solving problem, optimal solution, cu
microcontroller for LED, for sensors, and for stepping motor

217718 | GNT AT NENKOJd éKnNr I EJremwd Nenj KNh
Advanced Research Instrumentsnahygsisdtaboratory

CENr T @A) ®5E5 Q&0 EHS N D'OS8
JOfh&Idlel F NKAOKN P p B &ED K KOEBRNKE ND & BKANI

ENKO kK f Rjol 6B G 6eK] EOKSnKEALBESN- 6EGGRIRCk ERK L & L

| N6 e KNNI gl T nijNeKNAAT T N6T OKNJI NT L& |
UWisNIR spectroscopy, spectroscopic ellippearatsyrfecac@alysis, X

Ray diffractioray ghotoelectron spectroscopy, scanning probe aicroscopy,

analysis, Raman spectroscopy, photoluminescence and focused ion beam

217791 LAJJT N KNGGNGT T NEURIBRE L Q] KNJj r
MS Seminar in Applied Physics 1
CENr T KNI T IOl B§ N INm BEagba OOBNKT k ET N
ITAELNB|eN|BONEGENGNT T A EI ENKLAJJIT NT nl
] KNT nET QT artj On@&l LJInj | Pe&éninl
A weekly seminar to present current research topics in applied physics

217 LAJJT N] KNGGNGST T NEUBIPDREL Q] KNJj r
MS Seminar in Applied Physics

SENr I T o@EKAFT 6F BEgnNNHBREDHOOI NKT Kk ET N
ITAELNE] N] KNGGNGST OT e Ed&6NKnl J &l

] KNf nET Qi ar ] On&l LInj | PeE&nt Al
A weekly seminar toqumesehtesearch topics in applied physics
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0/ 65001 €61 6k] NOGKkk QOL EI IRENT | Q]
Solar Cell Technology

GERr T csIdm ©FEj nNT Enl T OO8

] PGl NI kA EENT Gk INIL 1T INO KIN L 0D E5Tk Kk fapDa: (&
¢l EL NKHEDhN EL @ é d SNGCE @ IaDE mEk- GO PaigayRion «
OLEFNT @&NK@ kN 10l k0 Sk R@OL e NT NT J qO«k

Problems of energy and status, gicolaracellsolar spéotdamental
properties of senutmadyphysics of solirsgdiseration solar cellst second
generation solar cells, emerging solar,seltepanelsged applications

217733 81 F KQ6Jcehl NINEL Q&I Ed06 L h n
Thermodynamics of Materials
GENRNr T oI mimerEj nNI Entl
OT 1 éeNnJIOkgNT Ok NT Nj NJ&FEST I IJTnNE
ol T ArLlEé&FEST FKQS6Joehl NINELQOOeéel N
ceh Il NINELQOOLJIJhnkO L@k KNNKKk Nk NFiOOIn
OKNOj TijNIoRlLLSNIKAT KNTTTardJdnlLlEFIE
Fundamental concepts and definition of thermodynamic terms, the
thermodynamics, the second law of thermodynamics, statistical interpret
auxiliary femstj the third law of thermodynamics, phase eqomipoosnin a one
system, behaviors of gases and solutions, gibbs free energy and phase

systems

o)
O

8
0

21778 O 1 | KA6Joeh I NINEL QO i&O& 1 1+ K LNLT
Thermodynamics and Kinetics
GERr T ocsIdm ©FEj nNT Enl T OO8
OT 1l eNhIJOKGNI T NEOST I KAB6J ceh Il NINELC
LAJ i nl1Qqél Eell EOBREOEIESTI kI OOk NOEC
0 GKKeelJIJt NOe ENREBKNENF Rini 00K NGIGk k €
&kl Qe EOEOL O] KNEGENKHAENKLNE] nNI
Fundametal concepts of thermodynamics and chemical reactions, pr
gases, phase diagrams and the relative stability of solids, midueis, and ge
solutions, electrolyte solutions, electrochemical cells, batteries and fuel
distribution, statistical thermodynamics, kinetic theory of gases, transport |



87

217746 DL NEL Qél EIF NT I J Ok N8®PS® kK En K
Atomic and MoleBulgsiOs
oEDrl|m@|m&m@554nN|En|Toos
ENKOj nKAELREFEekNDri OJnol Kk RE eI
I 6) E6GENK®BHEHH GCENMR SR IEOE NEF@E D& REN&K R
Ok NL 8| B &leK LIECOD |kI6TGT KA NjL 6 ] EST KL 6 E |
Electromagnetic radiation and its interaction with atoms and molecule
methods, rotational spectroscopy, vibrational spectroscopy, electroni
photoelectron and related spectrizsmpiasdiaker spectroscopy
21747 61 eé61 6 k] nOEOL 6 GI 6 G BIoE]
Gas Sensor Teclin@ogy
OENr T eI dmolE] nNIEnll OOS8
OEOLSGI 6GI KQOT T L NREDE OE 16 Gl 10 &N &Ko
6 Gl 6 GAEKOIoO6N BT EKAo g NEel NI Kol T OOE Ol
Metabxide gas sensors, FET gas sensors, electrochemical gas sen
sensotisermometric gas,ssrmmBC wave gas sasuisadions cfeysors

21791 | NT 7 NLNLT KQl N&T 1866
Nanoscience

OGENRr T oI mdmerEj nNI EntklT OOS8
iNi]NLNuTKqTNéTéTnﬁrETeTOOEKLNL

Nél EFTnijNeél NhlT N6T OOENKLAE®GE&KNI
NEFTTAI 6 EOeh©0ENOS86 KEREQPk €ED GRE
é-EIGKmEENEI@lEKHQINoI

Introduction to nanoscience, quantum mechanics in nanosystems, ele

of surfaces and nanoparticles, top down and bottom up syntheses, therma
organizing andsselimbling sysep®teins, DNA, membranes, micelles and .
supramolecular systems, struehateodlisantechanism of nanodevices

Ok
I K
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217752 1T N61 61 €61 6kj n 3BO6
Nanotechnology

SENr 1T cdBNHel F & RING En& Il BjoGOL I 1

j NI KI JOKkNTTTSNO&é&nklI KKLTLNLT KQT N
61 UNT KNoegnl O801I N6T kKN6ET EKNIJI OF NKC
LNLI el 66IJAOOkNENK] KNEFTT Al 6 NEKOENK
E§g O] KN6]J g1 G NET nl T N6T éNKQT T Of AL R

el OLE
Overview and introduction, scanning p&8b#/lat@nusdopge microscopy
&AFMnanofabrication techniques, applicationsnoaiegiadsEactaalices

217761 WL NELQeél ET KKj NENL 38066
Atmospheric Physics

GENrtT @Iy ] & Ej Q&0 Ef5 T 008

I KAEENT OLEI NT NTJ bk NLIhnkel NJKE
Ol EOKk NI NENLGNDRT ORENKENX QNN &€ N E
g7 0871 01 kT T HNKfORKDIr NG NEKKT| KEINL N R

Solar radiation and the heatbalapberic statics and thermodynamics ¢
and moist air, water vapors and its thermodynamic effects, equation of ¢
mechanic, the planetary boundary layer, atmospheric waves, tropical mete

217762 ENK& SNkl EOT 7T 7 KKj NE B&ps
Atmospheric Miode

CENRr T ey @5 £f QKO EH5 4 /008

I I ENKI ki NENKGQOEUENKGSJIJOIT T nd &l
Ok NOT [T hiNd BRjgRd G IENKSKHINEENE KK NN B KD}
EKNT I TERKGEr § ERF ¢ OkNEN®)] KNj nET qO7T 7

Thermodynamic energy equations, momentum equation in cartesiar
coordinates, horizontal and vertical coordinates, numerical solutions to |
finitelifference aqonatof atmospheric dynamidayeopnoeegses, model design

and applications
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217763 ENK|] KNOJ NI ENKO ] kiir &0®)] Kk Eij OJ NI
Climate Change Assessment

GERr T csImdm ©FEj nNT EnlT OO8

EKNT I TENK@&FEKNT T ijj OJ NHTNNE NNLT G @ TEHG L
i OIJN® NENLOEGKKEH DUNhGENNERKkNN&EKND

Process of climate system, climate modeling, downscaling method, s
method, clinchinge and its impacts, climate research skill

217773 0k O Gl KOOk NT ALT LNLT R KNj nET q
Laser and Applied Optics
OGENRNr T oI mimoerEj nNI EntklT OOS8
TALTLNLT KQJ Ok gNIT O NRT L ninl IEENKEIGH
Enr ET Al TSNTALTLNLET KA KNjf nET gk No 1
Fundamental optics, optical components, laser system, optical modt
semiconductor devices and applied optics and optical technology

217775 J NT KI NTJ NT NET ALT L NBHoK q
Optical Metrology
OENr T eI midmoelEj nNIEnlT OO
el NJLSNénGeé&l EINT KI NTJ NI
Ok NENK|] KNj nET Q&g ©
Important of optical metrology, principles and techniques for optical n
practical applications

27781 6 eéKNr I EGKNEGGNEGL OBBDE 7 €1 NJIT n
Radio Frequency Linear Accerator
OENT I T of® N & ¢dl e Eiff MaNIT NEIN T OO8

TTTSNEIFIESEKNr I ESKNnEFT nijNeOT T el N
Ol kN EESNGT NhékNDrlT Ok NENKLNE] nNI ESN
| NTT] OENKFIFEOT T Ok NoT é61 6k] NENKLK®
Or 1 eil NJTnari NTT n

Introduction to radio fréEeaxicle linear accelssateguidsonant
cavitieg¢celerating structures, Sources and powsdianEyissmayeof
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interaction of the particle badio fnétlueccelerating dietdgn and fabrication
technology of fisadjoency linear accelerators, and applications of radio freq
accelerators

217782 EKNT I T ENKk SNel I ' T OR®86 k NLINL S
lon Beam &dsma Processing for Material Modification

OCENr T e idmoOlE] nNIENnlT OOS8

I DRT gNT ENEeREl BENEODT KERESNG T DR &} |
KNE|] ANOGI NNOENKHR A hOd TKN &Y Md eNkoNgNNFEQ] N
cel I T CENW I KN\BLeJKNNON T gk S N cel | I THORKTNG BN L]
el NJ| kI hijnj

Fundamentals of mechanismisuwfguarticteraction, ion and plasma soul
and their characteristics, property modifications of material surface, thir
analytical techniques forptesbéamatanaterials, ion beam and plasma analy:s
industrial applications, safety issues

217783 06 k 6 Gl K APk NNEKNRKE TIKKIO G ERBERNO O OO 0 0 O
O O O O (Fe@lexind DaSets@rial @ plizarions
GERr T ocsIdm ©FEj nNT Enl T OO8
ENKOJj n KA ELHENNE FATT 0T ij GReendtil Bk S& ikl 5 ik
F NOKRET KFT FNLKNOENE N K S 1IEK @10 o K
(Radiation from charged particles, coherent radiatiivagatediation sourc
lasersansportation of infrazktfrer la@pplications cékeewon lasers

0/ 556120 KEGE] | OTT6hoJT o1 3@k NENKT h |
Ok NENKT KI &1 nn
gim®omain SpectroscdBymapiobe Experimefis
OENRNr T o®imim ©FEj nNT Ent T O0OS8
TALTLNLTKQOT T ®eind] RTBGNES LSBT Ok N
OT I EBhEBEKLGEJ ISAOKkdNOE d e lKih @B EII Qe O6
o e KNrllol EBIT K N Exed b @Ik 10 GEntakd hdxil GENGD K rETN
ENKIEGKNKIUKNHEPETKOQOENKOhkBEEOIT ENKNKN'
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Nonlinear o@tidstiming synchrogigaticatjon of{stised radiation and
lasers, introduction and coneékphairtispectrosecmyigues and
instrumentation felaima@n spectrosecmyiques and instrumentatipn for p
androbexperimeatmlications ofliimain spectroscquyrgarttbrobe

experim&® O O O
000000000 GIOOOOOGGO OO0 000 0 00OOOAWAIWAX
078 WHLNELQ! Kk NLJN 1386

Plasm%hysics

SENr 1T ccé Ndel ®I &) RING IEM& H B OBeXd 1

O O GO DKIDKTHONRK IEFI®OT EEONGOK NI K NL I NOE

I KLNLTKQeéFEI Kk NLINOOOOENKRANL gNKQ& |
Introductiimetic theory of gas and plasma, collisions in gas and pla

electrodynamics, plasma discharges, plasma analysis and applications in

217789 I Al €6 6 G1 NNIT NEUJhL NEE]] KN nET ¢
Selected Topics in Applied Physics
GENr T cBNHé¢l 3 &) RING IEn & T BjOGOL I 1
Al OKNr F EENKLME|] NE 6KRr I ET NEWJhL
Selected topics of current interest in applied physics, new developmer
experimental techniques

217795 | PGI N1 NS LI T NEUJhL NEBHS KNj nET Q]
Special Problems in Applied Physics
CENRr 1T cd@BNHhel ®F & RING En& Il BjOGOL I 1
] PGI NT NEJhLELNELQ] KN nET QKNhAT L OE
Advanced problems in appliedhpaggies, reading and consultation

0/ 557I5NT 7 NIT NI T7Q) KNGGN6L@T nij ENT
Maekg Thesis

OENT IIw@h@KhB ﬁaNNi"thaB&E'ééh'

o L&lk IIoIerj(JErKInNB]EK GGNO NI T
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27799 [ NTJ NI N1 T7Q) KNGGNG6T 0Or T nij ENI
Maekd Thesis
SENr 1 ceehh @K d Ol Ej HNT Bhhil ®OIB6 é KEKn N

225701 Ek LNLT KQO 000
Mechanics 1

OENT I 1 e ONIred WIS RiT rgN TV B4 |

(T r

OT il eNhRé&FEEKLNLT KQT Ni \
Ok NLNJJINT NOENKdeékNDr T Tnar 6 v OEI nEE
Concepts of Newtedmanics, work, energy, momentum and conse
theorem, dynamics of point mass in two and three dimensions, oscillator

force, Kelroblearsd moving coordinat®©systems

225702 EK LALT KQ] 0000 @EDOO0O0
Mechanics 2 0000000000
OENT I 1 @ Ddo@eINd1el Ej n NT En 1
KNT T BENKI gimrelOl TAr &l EIl AnTT nO8REG I
System of particles, rigid body motion,dragsaaiftdam|toaEdn mechanics

225703 WL NEL el NJ O®OIOO0Kk NREeE NE L Q] n é (
Thermal Physics and Modern Physics

OENY I T cx@@NiJr 68NN JB3I TER TngNTTEENIFE ] OOL | 1

el NJKoeFrT Ok NLJIT AT NT NEéel NDK®| h&El |
i NE OKNENKG ] kirJ T 1 nGijiNeOENhESNGST N
FNT FIJOEKLNLTKQelIFTTnAJor NRIEET ©1 OllR

Heat and thermal properties of matter, thermodynamics laws, thermo
potentials, phase diagraamss &adhgihion, origin of modern physics, wave and
nature, atomic model, basic quantum mechanics, and nuclear physics



225704 EKLNLT KQéebnDDAC
Quantum Mechanics
OENT I 1 ce@@®nlr I&,NG 5. IEQ &ONT E5. | 1

[ YTTTEKLNLT K@eéel T T AJJIGK NORTH TEIT rerl X
gNEBHAIOOT ] QEK NEOOK NL | hul

Review of fundamental quantum mechanics, mathematics for quant
onealimensional systems, angularcenad pobentials, and spins

O«

225705 OJNnOLkREEDODONOOOOEM®OO00O0
ElectromagnetishlO OO 0000 0000000000000
OENTr I T cc® ONUred \NIGSITERTrgNIT B ET] 0L | 1
dd 171 ON LeTT NN @0e N NI In ET) FEIRdURIe INKOR B INTI NedlJ@g 1
Electrostatics, special techniques for calculating potentials, electric
magnetostatickmagnetic fields in matter

225706 OJNO6RPKRE®JIWIEN OO0OO0O@28800000
Electromagnetism 2
O ENr I T oD WOBRBVO50 Ej n NI Ent 1
I KLNLT KAQeJENKO¢ RBNEOHPOPIH O Rk ®RHEK
OJnoél K REeJIJt N
Electrodynamics, electromagnetic wavesadiatto@uad apptattions
electromagnetic interaction

225707 ENKI hk EOKNENKLI I EONSIBE NKT hk | EI
Experimentation and Experimental Designs in Physics
OENTI I T ca@INred WIS ERjT rgN T 1] IEIj OO L |1
'K AEENKI AnhOKkNENKT hkl ET NEIJhL NEL C
Ok NOENKIT hkl ET NEJDhL NEL Q
Principlesnelasurement and experimehtaioacertainties of
measurementsr anaj\ai@xperiments in physics
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225708 ENKI hklF EJRLNEL QL SNOBIOT ENKLF T 1T
Experimentation in Physics for Teaching STEM Education Apprc¢
SENT I 1 ccHDBOBRRNGI7TOF Ej n NT En 1
ENKIT h k OK IS NEE KAE B RIS RETLRIED INITTHN B
Experimentation in advanced physics ,Skiltéthras@mmivwih physics focus

225711 ENKL I T WL NEL QT DODICREOBONK 6 K i ]
Activieearning Approach In Physic® Teaching
OENT I T o@@J &INN J&3 TER TnNH TE&IHH|] OOl | 1
T KKIGNT NeF EIT NTJ NLNLT KOk NI NI AhT
DL NEL QOLDRr F ENKLEFET OkNT T ATEKKJIENKDS
Dl NEL a6 § NE KnrEEJON O 16kl reEi L 31nK G NionT1 eNl El
Nature of science and evolatioingnatel learning guttisbearning
approach in physics, teaching materials and innovations of physics
developimyenting teaching materials andf iphygsiasasitiaening, modern
trends in physics education, curriculum and teaching methods

0O0350ENT I N&EA] T NDODODODOIOREMOAL n E| N
Physics Education Research
Nr I T @&a&N Jng T Nad &Elj BING IEM& HE] 0L | 1
GAOHNIN N&njJ T NERONI DL NELAQLNEI NOE
TI Néen] WL NELQLNnE|] NOENT I N&nj Wl N
Intrductiono physics education research, theoreticalptfysioswork f
education reseadtigdology amuhlysis in physics education research, pl
education research to classroom

0 E

EN

225791 LnJJT NENKL I IOO@OOBDIOMO?
Seminar in Physics Teaching 1
GENr 1 @&eNfiell ®F &l RINGIEmMEHE] OOl k1
ENKI SNOLTFOkKkNENKLEFIiN|] KNjJG6h] T AELT
| NKLNKOS I RDr & 68 RT OT 1 1 NEE® ENKoLI
Presentation and discussion by students about published physics or
research leadihgir proposed research topics
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225792 LnJJT NENKDI IO0OM@ ONEQ AREDZ
Seminar in Physics Teaching 2
CENr | 1T @O d3axad 7| nNI Enql 1
ENKI SNOLTFOkKkNENKLFijN] KNj O6h] T AEL
Presentatiod discussion by students in topics related to,th@iresearch

0. 454/4NT AT NEeHNT LNLT KAL 396 KA T 1Jhul NI
Mathematical Methods in Physics
SENr T oddNFell I &l RING IEind T ©jOBOL I 1
6J 1 KNE GQqOKMNKINN G & K NEWIK@orgNaaEoER d
¢ O | MGHENE@NRIITTAl O] KOGNEGSBIFT 00
Matrices and systems of lingME@etiadina®dierential equations
Eigenvalue and boundary valyE@uitxteoi£omplex variables

0381/ It NOKNI N6 KRET K
Electricity and Electronics for Teacher
CENRNr T cEB®Imin ©F Ej n NI Ent 1
| EEKeDVERKKNOE NEEKAOLLKAT OENKI n
F NOKRET KFT NELQ1I NDRT gNIT Oh N&NT I kI N& K
DC circuits, AC, elsmtrise@surement and measuelegttools, devices
aml circuits, digital electronics

225743 L NEL Qé | BOODOOHRE 3B06
Physics of Solids
OENRr 1 cdeNFe il F & RING IEME H ©jOOOL | 1
OKE]j nhdl T arjl KNIl nNEI NT IeJl O\BIékkea 1
LIT AT NI NEOGINno6l Kk REOLi NI TSNjIn] NrE
Bonds betweern@ystal structures, electrical properties of metals,
semiconductors, thermal properfespearagapaoconductivity
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225748 6 Kk E O kONDD@EQ;Q O 3BO6
The Earth and the Udigerse
CERr 1T &I miid e Ej nNT Enl 1O
6K EOKNENKO | knnrjlI O] kEOT KHN[ij Né Ok
I AnhT NOT T eNART NEARNENLKNET QOQONKRNEK 8 NE
I NEANKNLNLT KOk NST eé61 6kj il i ENL
Earth and its changing surface, lithosphere and geological time, atm
and weather, the development in astronomy, celestial sphere, solar syste!
systent®smology, astronomical instruments and space technology
22579 | NT 7] NT N1 T17Q) KNGGNgL®T ni j ENT
Master Thesis
OEN | T Gdion E N ol TEG & ME E&in N & /o 6 le KE & In NE
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3.] KENT BNEI NIg@ NKRN KJO
[, OKL, h K, Oddhde@®Hn Of nl EKAT T Noel L NK
[,ENT I Nénj O

~

LI QE | NKENKTI NEI NgNENK
KNhAaT T NT NgNT N

1 Rodwihok T&mMJ Choi,MySuwannakagWadVdWongratanaphisan, D

Kim, §Pe@paration and Characterization of Photoluminescent Graphene Qi
Dots from Watermelon Rind Waste for the Detection of Ferricrlons and Ce
Imaging Applicaioa@nomaterial®, arnQ7ap,

2 ROankhagrKRPambunkggldahNanabqdpRgratanaphis@adawa,
TImproved reproducibility obeasduboesiiammamidinium perovskite solar
cells via double antisolvent drippings in ad@@2? &peodaclElectrbOis
artng)1 6362,

3 HOmnan,Npalison Aratishak&njanabgdpRgratanaphis@adawa, T
Ruankhamh@Remperature process#lopesinznO films as electron
transporting layers for perovskitez@ffdl@ets| of MatSdasdaterials
in Electron®@®3 pp2T2 27289

4 KBambunkog#idhnan Gardchareo@hAttrapiba®aNgsiriritthigul, P
Wongratanaphisa&udhkham@Beovered sttigcoated ZnO thin films for
reproducible cabased perovskite sol@0&Rterials Science in
Semiconductor Prpt86sim@1 06151,

5 KBambunkogd/ddgratanaphisadaichareoBhAttrapibaridinag, S
SongsiriritthigRiu&kha@OBDIEOATED ZINGXIDE FILM for GARBON
BASED METHYLAMMNEHRIBEROVSKITE S@202B0fEt: Review and
Letter@@& 1, arng2050109,

6 P@ssatorntaschakBhnonmang® @nkhanG&dchareo8pAgsiriritthigul,
P, WongratanaphisBOpBemperature carbon electrodes with ethanol solvent



100

interlacing process for efficient and stable planar hybrid p&6g2ékide solar ce
Energy Repars24925Q0

7 CharoensrRedwihgkk g, K Wongratanaphisdtark]H
Enhanced antimicrobial and physical prodentdsnd poiyete

terephthalamnc oxigeduced graphene oxide ternary nanoco@p@isite films
Materials Today CommuR2g;aipEir586,

8 Rodwihok SOwannakegBhavioensiysngratanaphisatipbn Wqo, S
Kim, $ARalzinectivated fly ash nanocomposites for dye removal and antib
applicatio®92B@resource Tech88logw®1 5060,

9 RodwihokQbaroensW dhgratanaphisadhd,NMyHur Hs Park,]H
Chungf laproved photocatalytic activity of surface charge functionalized Zi
nanoparticles using@0@leirnal of Materials Science and7Gggh@blogy

10COaroensRdtwihafM@ngratanaphisado,B) Chung, Park,]H
Investigation of functionalized surface charges of thaimopladac starch
nanocomposite film§akiagili@Ee potential of improved antibacterial
properti&02Polymeis®, arn@4ieb, ppih

11BBoomangeSahglaokdmnorkagWadhg, Tohawet Raankham, P
Gardcharephy@ngratanap@@ydrothermally Treated TiO2 Nanorods as
Electron Transport Layer in Planar PeCai@Rae2 Bioysica StatusgSoli
Applications and Materigl@ B&jeategP(D0238,

12Pexathar), PanglaoMang, Bhoomane&@nkhanG&dchareon, A
Wongratanaphig@onBolled Structure and Growth Medhdnism
Hydrothermal Growth of TIO2RRZBMestific Reddisarng8ds5,

13ROdwihol\W@©ngratanaphisararDTamChoi, MyHur H Chung J
Cerivmxid@anopartielecorated zinc oxide with ephatomzdalytic
degradation of methyl@@2@@plied ScieBedzerlarids, arn@LED7,
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14ROdwihok\@©ngratanaphisafgd).Y, KhandelwaH Hs Chun J
Effect of GO additive-nG2nGanocompositesaticed photosensitivity and
photocatalytic acd®@Na@nomaterigds) arn@L],

15KBaywimytBBoomang& iopup\@ngratanaphisdrerigpad, A
Ruankha@ffects of Brommitking in Methylammonium Lead lodide on
Photovoltaic Propertieshafsead@®erov@idtar CE619QP Conferenc8 Series
Materials Science and EBgifieeringdT2014,

16Malison, Bhoomang&@opuW®ngratanaphis@adawaRTiankham,
PE&ffects 8h Incorporation in ZnO Thin Films on Properties of Perovskite S
&019@P Conferencé\&iresls Science and EBgi@iearing0 {2018,

17Rodwihok QBoopunRBankhanG&dchargoRhadungdhitidhada, S
Wongratanaphigi, &nsing properties of ZnGrsararadRd Rpplied
Surface Scje1ce [Hh# 65

18K@ewyai GhoopunGardchargoRuaAnkhanadungdhitidhada, S
Wongratanaphigiechanism and experevieiiate of rapid morphological
variant of copper oxide nanostrautn@sadwe he@odt\Pplied Surface
Sciencé74, S5

19WongratanaphisdtadvyaiCKoopunGardchareoRuankham, P
Phadungdhitidi{8d&82@anocomposite layer fhafighgting enhancement

in ZnO dgensitized sola@ell$\Pplied Surface S4ikhgREIDO

20BBoomaneeR @ankhanGdopu®ngratanaphigiffudienduced
doping effects of Ga-B&Znand AZGaAZO multilayer thir@i0fi8 O
Applied Surface St¢ehqiPa 34

21Chaisap\ongratanaphisa@h@punSagawaRTliankham, P
Enhanced crystal formation of methylammonium leadsediubeda self
monolayers Hrer solvatiofovskite solar cells

&019aurnal of Materials8SEimT@Es in ElectBifiospo8®49
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22BhoomaneeR@ankham&hBopunP&thapWongratanaphisan, D
Effect of#dped zno for electron trankgyertimgplanar perovskite solar cells
&01WMaterials TE@Cceediigs pprb8267

23Pexthan, Bhoomane®u@nkhanGiopunGardchareon, A
Phadungdhitidhaden§ratanaphig@gddthermal growth-afigret TiO2
nanorods on flusliped tin oxide @agMaterials TeR@Cceedirgs ppO
1514520

0, Oj L, h K,@3idg®'NT KNOKAT T géNKNI nEOk
[,ENT I Nenj O
DiNJ 1 QEL | NKENKTI NEI NgNENK

KNhAaTT NT NgNT N

1 R@tjiranukqdtaBiranukopl, S

Evaluatiorpodjected decadal wind energy potential @02Eiang M aif
Phys&&0Onference S21i48, arn@DIP048,

2 Ratjiranukq®aBiranukopl, S
Drought analysis over norther@Uadiamdal of Pi8ZE&ngerence Series
2148, arn@0IR047,

3 KeawstmgiRatjiranukopR&tjiranukpol, P

Sensitivity of different physics schemes using WRF mode&aITA/ghoon Dar
over the Indochina@@adaurnal of PBZ&nerence S48, arn® O

012046,

1LOKK, O n & @de®|/ PGGNO e KNG& NT T
/,ENT I N&nj O

DMNJ T qQ&E | NKENKT NEI NgNENK
KNhAaT T NT NgNT N

1 K@ewmeechaiaGsiritawgdar¥enijittichf, A

DFT calculation on electronic properties déretdoaple perodides

Ngnij
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Zr, MK6 and their af®ytential as light absorbers in@ORRO=Idts in
Physj0, anpL(41875,

2 K@ewmeechaiaGsiritawgdar¥enijittichfd, A

Firgbrinciples study on structural stability and He&e ol vidth of vacancy
ordered double perd@¥skit@ESd i, Zr, &R 02 R@sults in PhgSican O
104225,

3 K@ewmeechaiaGsiritawgdar¥enijittichfd, A

Hybrid functional investigation of band ofiedds, f@alanandizdlar
interfaces in-BB8eterojunct@02Daurnal of Physics Conden3&8, Matter
arfn@DE50Q5,

4 K@ewmeechaiaGsiritawgdar¥enjittich&l, A

DFT band alignment of polar and nevigp@aNGaRigieN2 @adnO
heterostructur@@gtmelectronic device@egi@plied Surface SeR3)ce
artn@14v5Q3,

5 LQHCui, Xu,,)Bian, Bgaojamp&u@nkhardam@enijittchd, A
A review of characterization of perovside ¢ddtsiby spectroscopic
ellipsometry

&02®0lar Eng?gy, piB 1

6 WanwiengKBlewmeechhadBiritawgRunga Jaroenijittichai, A
Electronic structures & C3¥RB perovsk@! Jaurnal of Pidgengerence
Serie$388, arn@D{2115,

7 Nbarat, aroenijittichd@réenijittichfl, A
Light curve analysis of a transitional millisecond) @38 iABRK@pir3K 2
missi@019aurnal of PBZGnserence SEBRS, arn@0IP145,

8 K@ewmeechaiaGsiritawgRunga Jaroenijittichai, A
Electronic structure of rioigénic perogsiadd@ising DFT calculation
&019aurnal of PlBg&ngerence SEBES, arn@oIr112,
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9 P@amchy)&oenijittich#, Baosiritaworn, Y
Effects of bromine substitution for iodine on structural stability and phase t
CsPIB01RPplied Surface S486)@EO14EB593,

10P@mchy eiwchanchampaaggjritawgdardenjittichd, A
Enhancing surface stabilization of CH3NH3PbI3 perovskig st Cl and Br d
principles s@BAIaurnal of Applied, AREicsrn@L 5302,

11 SOpatutkyl P@amchplaBoenijittich#, LAosiritaworn, Y
The study of magnetic and electronic properties of Ni doped ZnO in low dil

polar and Aowmiar surfacesstructure by density func@oigriegoayed
Ferroelecti@®, pp2@R19

2 OL, h K, Gdilda®8 n h NOKn & N&T NEn«k

ENT i Nenj O

LiNJ 1 QE T NKENKTI NET NgNENK

KNhAaTT NT NgNT N

1 ManothamJ&ta, Butnoj, [RertcumfyRNijanaguin®rovements of
depolarization temperature, piezoelectric and energy harvesting properties
basederamics by dapirigterstitial dog@2daurnal of Alloys and Compounds

897, anl 68021

TS~~~

2 J@&upoom,JRita, BweatmaR, \Datcharapas®ujjanagu@thancement

of electrostrictive and magnetic performance with higffiereegy istorage
Fe2@Rnopartickesdified &eD7TiO3B multiferroic ceramics

&02Materials Science and Elg@ératg Baterials for Advanced Technolog
277, an@L 5579,

3 TanongpitchayBsindorn @nkhadC Sokethawdukjanagyl L&mpang,

KN, SomrugBbonyapakgrith@hgkofffctiveness of a nanohydrexyapatite
based hydrogel on alveolar bone regenezatiantiorpsstk@sgd with
naturally occurring pericé@ogaeterinary Sci@dhesnQrQ
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4 TantraviwatNBamyingyquskipiimkhaP attaman&uftjanagyl, G
Inceesungv@Punihg the Dielectric Constant and Surface Engineering of a
BaTi@rous PDMS Composite Film foriBobloted Nanogenerator Output
Performag@®2110S Omégkl pp2ay o773

5 S@enkamnJ&ita, BirisoonthgriiuskasjrRjijanguBects of processing
parameter on energy storage density and ferroelettaefe istie@iof
sodium titansti®ntium bismuth titanate @e@BICENceASE ] pB441

6 J&ita, BarupoomnSReatmaR RjijanaguEi@rgy harvesting, electrical, and
magnetic properties of potassium bisrbatetitietee ceran@®a21 O
Journal of Asian Cerami¢ Societies

7 J@ita, BoothrawongeNcumfuMslasryi JRrupoomT énkasiri, T
RujijanagyEl€ctrical and Mechanical Properties of Modified Barium Titanat
Doping aflype Hexagonal @O&#segrated Ferroel2t@icpp2a)

8 L&rtcumfy,Jdita, PhammargnigakhaoT Sndorn RaindornTGnkasiri,

T, RujijanagyinfBuence of graphene oxide additive mncpbstsiczyre,
adsorption, and photocatalytic proptities! daoHnised geopolymer

ceramic comp@iddoolloids and SurBREysiéochemical and Engineering
Aspec02, ar®1 75080,

g J&@ita, ManothapRGijanagynfience of Al203nanoparticle doping on
depolarization temperature, and electrical and efeogy timyestiead
free 94BiIGNaBTIOB06BaTiO3cer@nP&RSC Advarites pp3ZD#8
32087

10ManothamBstnoj, Raita, PantravinaBddthrawoyujanagul, G

Role of ZnO nanoparticle doping on depolarization temperature, piezoelec
energy harvesting propBréidecef BB aB4K0605TiO3 cera@i@d0 O

Materials Research B2lesar@l (D859,
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11L&rtcumfy,Kdewapaildita, PunkasjriSifisoonthgRujBanagul, G
Effects of olive oil on physical and mechanical propertiesasfeceramic waste
geopolymer f@®20ournal of Reinforced Pl@stnpasi®®4 ppl1418

12TeammarongeBcumfyJaita, Pimpha, TunkasjRdjijanagyl Malasri,
P®hysical and mechanical properties-ofetéanhigsed geopolymer for
construction mai0dZhiang Maurnal of Sgid@Special ISqF 3 95

13Jéhta, BanjoomlBtcumfuMdlasiiRRjijangu), Tenkasjri, T

Effect of barium iron tantalate incorporation on mechanioal, electrical, and
magnetocapacitance profeddifiesf bismuth sodium potassium titanate
cerami@02®Cience Ad&E, pp6 &3

14L&rtcumfy,Kdewapaildita, BanjooyR&ijanagylT@nkasjri, T

Synergistic effect of animal oil or butter and hydrogbysieabaitd on
mechanical properties ogharoasiliceous mat@iaESCience A&,

Pp585

15TentraviwatBtarin, FuntalelatSBpumkhaPattaman& ufljanagyl, G
Inceesungv@igiiy dispersed pmiydémethylsiloxane for boosting power
generating performance of tridaelegaiera@02MNano Engégy an O
104214,

16Lamkhagp PRaya, MnsakyrCi@andet THongkosRufijanagyl Bangrak,
P, Randor@y/athesis of Hydroxyapatite with Antibacterial Properties Using ¢
Microwakssisted Combustion@eti®dentific Re@&tsauno1QL5,

17ManothamB8stnoj,RujijanagyElEctrical and mechanical properties of
bismuth sodjpmassium titanate doped with a modified b@radrettanate
cerami@01FerroelectB&R, pp28B1

18BGtnoi, ManothapR@ijanagy®&ating rate effect on dielectric, ferroelectri
and piezoelectdpenties®i5La06NaDKD0T98Z10203 fiee
piezoelectric ceramic for actuator &ppll@givoslectHe®, pp3@ 1



107

19Manotham,)&ta, RandorpRdjijanagylGannPBxcellent electrie-field
induced strain wittelsiginostrictive and energy storage performénce properti
observed in fad BBNaB4K0605TiOB&Ib@1TIO90OBiFeO3 cerddnics
&019aurnal of Alloys and Co@peumds 81655,

20J&ta, PertcumfuRbjijanagu@eénperature Dependence on Ferroelectric,
Energy Storage Density, and HedtiiedriStcain Resphasaérafe
Bigi8Ba@88KmBa021SEMOTIO3 Cer@ditdritegrated Ferrogl2otrics

&, ppldas4

21Le&tcumfy,dyedy,Shirodk, BadhakrishnaviasHsa Rjijanagyl, G
SinghKAY akobsdip BrarySCAjayamviBtructui2ependent Electrical and
Magnetic Properties of Iron Oxide@itfRidygsiea StatusgSafpiications
andMaterials Sci@1&6 arn@LED1004,

22PBatungthandaita, Rujijanagy@t@ictural, dielectric, and impedance study
on ZnO dopeB&H NbB'O 3 cerar@isl POysicBOBndensed MaE6y
pR1GA07

23PanyataEfssayeg/RufjanagylT@nkasjrivitinpakded®ehgpat, K
Electrical properties of bismuth gi@eGEeroelectric gtasamics
prepared by two dif@etho@®019rtegrated Ferroel:o8icppl 195

24Senanon, WnkasjrEitssayegRujBanagyl YGngsiriNBompan, A
Pengpa@e effect of heat treatment temperature on phase formation and
luminescence properties of calcium@iiagregiassamics doped with
Sm2@019regrated Ferroel@oBicppl B 8

25K0Ipetchdara,ndpichaipgriRaAadoryRGijanagylTGnkasjri, T
Chokethaw®jdfostructareperty relations of biphasic calcium phosphate
obtained by hot pressing®@@d@@&scessing and Application, df®eramics
pp30BOY



108

26 Tammaronge8cumfyJaita, Manothayl @kasjrPimphg, N
Rujijanagu@i@ effects of replacement Metakaolin with diatomite in geopoly
materi@®01KENgineering MakI8akSENRGR 72

27K@ewapail &tcumfyJaita, Manothaml @&kasjriVidlasriRRjijanagul,
GP®reparation and characterization of cbemmit gyeastelymer ceramic
composites for substratepyliceti@01 K6y Engineering Mz8&riaEM,
pR194.99

28S0Omkhuap Bivnoj, Jiita, PertcumfuRNjijanagylT@nkasjri, T
Synthesis and characterizadiopsbB#CeO3 ceramic for use as electrolyte ii
solid oxide foeli®01%6ey Engineering Mz9&riaE\VR GR05

29KBamlug,LRrtcumfy,Jaita, Manothayil @kasjriviailasiiRRjijanagul,
GOhe effects of Biochar additive on the properties of GeGpORS@r material
Engineering Ma®&alsENRPR7S

30J&ta, BanjoomlLBtcumfuRMijanagur@rovement of electric field
induced strain and energy storage density prvperBéHsasederamics
modified by BFT dBpt@SEdvanc@g1 ppl(®a1931

3 OKL, h K@&ide® T Kk h NOT I E ET

/,ENT I N&nj O

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 P@kluea,FBmjaemSSisutThongbajf@Bherent THz transition radiation for

polarization imaging exp@og®i@slear Instruments and Methods in Physics
Research, Se@8@arB Interactions with MadadajsteadREs 1

2 Kiiisri, BuphakyTi®ngbaj, Rimjae@i@ulation and measurement of
electromagnetic undulator prototggadtoon of THz ra@ai@aurnal of
Phys&0nference SEB@S, arn@0I»078,



109

3 SGphakyl Rhodeg\Msaisut,Rimjaegili®ngbaj, C
Present status of 4 MeV electron beam accelerator system for natural rubl
irradiati@019aurnal of PBZGngerence SEB@S, arn@o 051,

4 Jivisate, RimjaemSSisutThongbajpCceleratmsed terahertz
transmission imaging at@MUPBIEctron Linac Laboratory@0TRalland
Infrared Physics and TetDOo§#2

4 OKL, hK, @&de® ENIT T qQO6knj | I NKAG
[,ENT I Nenj O
DiNJ 1 QEL | NKENKTI NEI NgNENK

KNRhATT NT NgNT N
1®hamfog,RUnginsandwilesty\isitsorgat,uantranayitjeivhiran, C

Effect of PEGO2 ckell nanocatalysts on hydrogen sensing performances
flamenade spinel Zn2Ba@partic@S22Pplied Surface Se&G)@E® O
152817,

2 POnginsand.awpa, Cominj,\Eisitsoraa§berveglie®o@zoni, A
Liewhirar@S€lective H2S gas sensors based orrdbrachefeto
functionalized WO3 na@0&Pgplied Surface SEiinG@EQLEL262,

3 Kbamfog Wisitsorgaluhginsangusintranayitieivhiran, C

Selectivitywards acetylene gas spfiaymade MNubstituted SnO2 particulate
thick filr@02 Bensors and Actéa@emiR849, arQLED8(S,

4 TemmanognMisitsorgaT,uantrangyitigvhirar®B@ameade Zn

substituted Sn@mparticulate compound$ensitiee formic acid ga®sensing
&02Daurnal of Alloys and CoRipbumdi 69547,

5 SOkee, Wisitsorgat,uantranaitiewhirar@@raesponsive and selective of
formic acid sensorsdrafiach@made SnO2 nanoparticles loaded with coreshel
IrO2 nanocat@®@#sensors and Act@0esniBak0, ar@Lrp973,



110

6 Ipawilert I0kee, Firiwalai Wisitsorga§ukuntaTdantranant, A
Phanichphahig@hirar@€ect of Er doping oraflatieeSnO2 nanoparticles to
ethylene oxide s&@8BEnsors and Act@iiDesniBaP8, ar@LPP022,

7 Moschogiannakpwidj, SukuntaPhanichpha@a§aoudakigvihiran,

G, KiriakidjsBi@agbNgh performance hydrogen gas sensors based on PdO
decoratedype CoV206 nanop@@@®ensors and Act@Desnipab4,
artn@QLZB740,

8 KOtchasakinyawilestyWsitsorgat,uantranaifhanichphar€h@nnegi, D
Yordsrj,LNewhirar@B8emophysical acetglesing mechanisms of

Sh2Aa8awa@bped WO3heteroint@#®8ysical Chemistry Chemical Physics
2286 pp2@1820498

9 Temmanogrwdmotg,Ueda, Hyodo, Wisitsoraatiedvhirar, Shimizu, Y
Synergistic Effects oEB@Xxkoadings on Methyl Mercaptan Sensing of Porc
WO3Microspheres Fgpaitegisonic Spray RROREEBS Applied Materials

and Interfade®7, ppA Y 281739

10K&ewsiri | yawilestyKsitsorgat,uantrananBfanichphahieBhiran, C
Flamepragnade Pt@ctionalized Zn2Sn0O4 spinel nanoSructures for
conductometric H2 de@ga@ensors and Actl@0esnBaL&in® O
128132,

11K&ewsir; | iyawilefty\sitsorgat,uantrangnB #anichphahieBhiran, C
Singlozzle Flame Synthesis of Spinel ZnSnO Nanoparticles for Selective
Formic ABO20EEE Sensors, R@Daltn@dQ1 96406056262

12S0kee, Alharbp,/Staerz, \Wisitsoraatiedvhiran,\@eimay,Barsan, N

Effect of AgO loading omfdmkeaFe®®p semiconductor nanoparticles to
acetylene se@bZfBensors Actliator8CBemicall2, ar@LeY gD,
13KBamfog,lkyawilestyWsitsorgat,uantrangnBhanichphahteBhiran,
C®ormaldehyde sensor basedante A$bped SnO2 nanoparticulate
sensing fil@B2®ensors Actlator8CBemicaD9, arlPY7Q5,



111

14Sukunta Wisitsorgat,uantrangndafuwongrungsderichphant, S
Liewhirar@@chanistic roles of substitutional Fe dopants on catalytic acetyl
sensing process offladeeSr@shopartic®@82@\exbian Journal of Ghemistry
13%, pp3048059

15BOnpang ViKisitsoragat,uantrananBanichphamie®hiran, C
Effects of reduced graphene oxide loseinsyngnchasacteristicstof flame
made Bi2Ww@sopartic@81PPplied Surface S4¢86)ca6 148613,

16BOnpang ViKisitsorgat,uantranangingkammehanichphabiehiran,

G®lighly selective and sensitive CH4 gas sensosphaped e @hped
SnOgarticulate fi@@&1I%ensors and ActiéiDesniBap1, Ja 91

17 Ir@awilett isitsoraatiedvhiran, WantrananBanichphant, S
H 2 gas sensor based athopd@Ix 2 O 3 nanoparticles synthesized by flame
sprapyroly€@01RPplied Surface S¢iksH)qaeR03

18PONnginsangVMitsoraat,uantrangnPanichphahte@hiran, C
Ultrafine Bi2WOG6 nanoparticles prepared by flame spray pyrolysis for sele
gasensi@01dMaterials Science in Semiconduc8O, PRERESINg

5 OKL, h K, @Gintle®@I3BKKHOT n GGl KKH

[,ENT I Néenj O

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 V@hiansgnChatmaniwadukgkornl éksakylCKaopaisaBpdhyawan, D
Effect of Plagwmvated Water Generated Using Plasmastelaouifiomato
lycopersicuméderasiforns®edling Gr@aRdaurnal of Plant Growth
Regulatipn

2 KBsumsupamalfhaia, Palee, NamasaikKkensagiNdgamijarurojana, A
Yangkhamm&ndhyawB@ir to H22 Pulse Plasma Jaétifoy Riant Tissue
Culture Pro886arce Charact@@8f@asma Chemistry and Plasma Processir



112

3 NOpangthaKwensaer@amjarurojaGhomd@jBoonyawa®@ gurface
dielectric barrier dischatigermah plasma to induce cell death in colorectal
cancer c@l82 AP Advant#s, arng@orb222,

4 Viohiansan, @ksakylCKaopaisaBpdhyawa@ibulationsahple 2D

plasma jet model for NO, OH, and H202production via Multiphysics in lam
an@ansport of diluted species through design of exi@02AMP method
Advancdg8, arn@DE5040,

5 P@vasupre€ ainchulaBdbtchangniyattanawikkaiitjid), Bbonyawan,
D, PorjajfRhancement Propagation of Protocosnibi@irahitracyanum
L, Castld@Cold AtmospReggsure Air Plas@e2I@sma Chemistry and
Plasma Proce4$hepps75H89

6 Sextapramate,adkuldilgiBobnyawan|ibaneang, ®ptimisation of The
Dielectric Barrier Discharge To Produce Riceberry Rice Flour Retained Wi
Activities@bactive Compounds Using Plasnm@d2bifeotagipnal Food
Reseaturna2®, pp38892

7 Leksakyl MichiansarsaewkhanijdttaphasBoBnyawab&nerating
nitrate and nitrite on green oak lettuce in hydroponic farmin@bg pasma sy

Applied Engineering in Ay 12

8 NOppakupn Naruenartwongs&agds@iyach&mifolsirip@o¥nyawan, D
Intipunyafects of Plasma Treatment on Cooking and Physical Qualities ¢
Pigmented Tha@Ri2&0iang Mai University Journ&lodmd@&ahbrt O
nQefn21004 1Ay

9 Iranon, Wichiansam,eksakyBéonyawanKDmlg, Suwannarach, N
Lumyong@nBibition of the aflatoaducing fungus Aspergillus flavus by a plasr
jet syst&®02Daurnalfedod Processing and Prd&&nagiigpe (5045,

10Sa&ranromShhtiam,PanyathjpdBngsithSKcharitakiNilgamjarurojana, A
BoonyawanKDmnork@Werdcharae@hbopu@®wth of Black TiO2



113

Quantum DotSbiytieBased Electrochemica@a&Edsica StatusgSolii
Applications and Materigl@ BjeategP 0239,

11ROyintargtCRoiHBoonyawanSPesuriyach&a®anutchariya, W
Chemidate and synergqisti@action of ultrasound combined with plasma
activated wdRxWenhar@gcrobial inactivation in chicken méat and skin
&02®0entific Redd@sarn@L859,

12P@ramapijityath&na B®onyawan)a@npongKiiensaen, C
Charerntantangkli,y Sarapirofff&ct of dielectric barrier discharge plasme
jet on bactericidal and human dermal fibrobl8stvadntatsnated

wound healing r@a2B0rface and Coatings T et @Eumf5482,

13BOranapanjdodhyawanShtiat, Kaviragffect of temperature and
treatment time of hydrothermal treatment on crystallization of titanium
nitridehydroxyapatite films coated on polyeti@@2siReTomnéerence
Proceedji2279,, aG08D0Q0,

14TBana, Ruensagr? @amapijitw&ampirony g, Boonyawan, D

A compact paeelulation air plasma jet for the inactivation of chronic wounc
bacte@B&ctericidal effabtss&saf@p2®0rface and Coatings Tetology
artn@Le5229,

15P&kpum) BoonyawaB &leposifmee of silicon etching by CF4 microwave
plasma in a medium vacuum pro@88®&eyiaee and Coatings Technology
397, an@1 26018,

16S0ttichartBGonyawanNbBuapengTWamjare&withesis and
characterization of@liitarbon nanofdb€&sincorporated composites as
electro@aterials for superca@adid@mond and Related Ma@ e
nQ10y591,

17 S0kum), Rarongch&pBnyawanNarongchaiipawaiedermination
of Elements in Gymnema inodorum Lour by PaRisieEmis & X
&01Bilogical Trace Element P& aapsBB35



114

18Tana, WijaikhérPoramapijitywiii€hsaenyi€erakNgamjarurojana, A
SarapiropB@®nyawa® Bompact patselulation cold air plasma jet for the
inactivation of chronic woun8d@etiement @hdracteriza@®19 O
Heliyob8, arn@e02455,

19ROyintargtS€esuriyachBopRyawanChoiHEWattanutchariya, W
Mechanism and optimizaticthedinalnplasacaivated water for bacterial
inactivation by underwate@laschaelivery of reactiveusyierieater by
cylindrical DBD pR8i#Orrent Applied PHEgippl GbG014

20YQdpitak Mahatheeran®@uapByawanSDokwond &ytrakpNSrkaew,
QQold plasma treatment to improve germination and enhance the bioactiv
phytochemical content of gebnainaite@®d1Faod Chemias, [3FB39

21PoramapijitwathBng B®onyawanJ&npongSKrapirgm, S
Investigatiodiefectric barriers discharge plasma jets for bactericidal in chro
woun@0IW@lailak Journal of Science andIEBchposyy4

22PBan,TK, Phan]HBrennag, Regenstdih Jantanasakulyong, K
BoonyawarPBimolsirip@iding arc discharfeenoial plasma for
retardation of mango ant@ROt@ETLO05, dptA 48

23P@paipon@ad@nyawanmongnpCBoopunRBankha@, icrowave
driven PED for ultrathin ABQ3/nthesis over perovskite layer

&01%aterials TE@Ceed|igs ppbrd 530

24J8¥fu, ThunsigiudomsopB®nyawan\attanutchari3 oy
absorption improvement of a naturally derived hemostatic agent by atmos;j

pressure plasr@(jédaterials T Cceedjidgs ppaBB096

25N0pangthaNgamjarurojaNasa®, Bbonyawa@iyRiroxyl density
measurement bypeam WED absorption spectroscopy in antatmospheric
pressure ArH202 vatasride¢®01D0iang Mai Journal qf4&BigmeeO
1016022



115

26K{nhom, Sengded\§anvongpaBitpKyawanSiddaletcher, Phitaram,
CEffect of culture medium treatectgtimabplasma energy othe growth and
viability-ritro of fibrob@eits from asian ele@apisas maxiri@emnal

mj k_w_1 Onj xk_Ocl cp fiprig@pshaseansyins |
dg pm j qr Of Gapc| eipaelf@ol®afkasy i k c Ot ¢
Universitesi Veteriner Fakuesj SxengisvFan 181951, 23

27 ChaisrisawadiBaoryawanChuangsuwdbjtidsum power of low
temperature plasma selectivity for human melanor@0dENaisatanent
Medicir@&, ppS®9

6 OKL , h Kthde@hn h'NOS T § g NEnN k

[,ENT I Nenj O

DiNJI 1 Q&L | NKENKTI NEI NgNENK

KNhAaTT NT NgNT N

1 Lengchin Jakulsermsie®hakylyétchakui@phergistic effect of La

and Mo-8oping on the enhanced photocatalgfiB@2W&§2 Materials
Letter805, ar@L8D779,

2 Langchipn FakulsermgWketBhakun WetchakyriKidkhunth@opRs of

Mo dopant in Bi2WOG6for enhancing photocadgtid@lttiviliesnsactions
5086 pplZHHP629

3 Séwichailrani, Ri, FFriedrichHDhn, &hmeY, Wetchakun AdiFF
Role of Gd in Enhancing the Charge Carrier (iepiisjted SV
Photoano@32 BS0lar RBE, arnQ20D0268,

4 Lamdah, WetchakynPKanichphamtaggwansupamagiweighakun, N
Correctio@t#yhly efficient visiblimtéigbed photocatalytic degradation of
methylene blue over-BiV@bmposite photocagiyshal of Materials
Scienc®01550, 18788798 1(1008108FB D126 @02 VQurnal of
Materials Sci&@@epp2T98796

5 Wetchakup WanwagrP Ranichpham/egchakun, K
Correct®rfluence of Cu doping on tHiglrdsitheed photocatalytic activity



116

of INVARSC Adva@eh77&@ 39113918 (A 03TE6RA271EBIZRSC
Advancdsk?, pp3Urasr 767

6 Langchin Mitoraj, ReyegylAdler, Wetchakup Béranek, R
Hybrid photoanodessible ligiiven water oxidimenbeneficial and
detrimental effects of nickebozia¢@020Phys Enéyarn@o®i001,

7 W tchakup WetchakyrSakulsermgnkusnce of Fe dopant concentrations
onphysicochemical and photocatalytic propeHEesGREBidtudPosites

for rnodamine B degr@@ai@ernational Journal of Industrjal Bhemistry
PplEMT75

8 WetchakyWktchakun,¥kulsermgk,dverview of-sislinle lightven
heterogeneous photocatalysis for wat8f i@ichAckased
photocatalysts used in suspension pReb@Actwakof Industrial and

Engineering Chéfhjgpiye 9

[,ENT I Nenj O

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 Lilm ChongMasoongner\ivhmanpipugdl & apiwatgrian@, Lin, &,

Yee CheeMd ZaidBd Rahmargadghiran Meje¢ular dynamics
simulations &alissian network model for designing antibody mimicking pro
towar@engue envelope @ag@aurnal of Molecular Bitfigs O
118086,

2 ABlema,, IBauray | &e,S/GunasekardreeR Tyl Okechukwu, P
Nimmanpipy@tiRctubmsed discovery agdaimtion of a
cyclopeMafthien®, BO@yrimidéene agphosphodiesterase 10AAnhibitor
&02RSC Advaric®s ppl 56591

3 RithchumpgrinkaewKKRamtg, YWimklapNBnmanpipyd;avornyutikarn,
P, MeepowpdrrBtB8¢nthesis and application of methyrithcacene



117

adducts in configuration assignm@eicohdainalalcohols by ZBtgNKIR
BiompCOe MmO RIDCHL (0391 0B013&W? Doyanic &idmolecular
Chemisthy®1, p9031

4 RithchumpgrinRkaewKRamtg, YWmklapNBnmanpipugl Ravornyutikarn,
P, Meepowp&yfhesis and application of methyritacacene adducts in
configuration assignmentseadricéicohols byl H&RDDyanic and
Biomolecular Cheh$irypp8g58967

5 TammakarBvamugaCNangraemgniinanpipugk@nna, Rujiwatra, A
Highly disordering nanoporous frameworkdioatanthagdiescatalysis of
CO2 cycloadditio@padstid@02D6urnal of Solid State CB@Bjiatqy O
122464,

6 HOijang, KSunakhamdhkumwaqrigaungnawakipaataNenmanpipyg, P
Lee, R Srisomb@utface ModificatMagriesium Ferrite Nanoparticles for
Selective and Sustainable Remediatior@d 20 Agtied Nano Materials
480 pplaR440256

7 ChongLWChupraditCKinPSKhoo MyIKhorVB Tayapiwatana, C
Nimmanpipud;fongkum La&SPBrotejprotein interac8o@gyht from
molecular dynamics simulations and nanoparticlé@@2kitlcansBis
&8 arngbens,

8 Y@na, Chiangragmgninanpipuyd, é&e,3/

A theoretical studymfamolecular aggregation of polydopamine tetramer sul
in aqueous sol@@2Uaurnal of Molecular Graphics arid R @i@lliog

107946,

9 ChiangraengridstrongMdnokruanbe& S/ JiranusornkiNinBnanpipug,
PCharacteristic structural knowledge for morphological identification and c
in messcale simulatmisg principal componen@p2Helyme® 6

artn@res],



118

10Gautam NéimmanpipugZ&nMs Rahmap, Nea/SMolecular dynamics
simulations in designing darpins as phegpbifity|aiein bindersf erk2
&02Molecu)&® 5 arn@Aeno,

11KedchakogNikmanpipug? Fongtamiubashir@ xperimental

confirmation of protowluctivity predicted from intermoleculaomgithgpgen

in spatiallyconfined novel histamine@@2iiQivesl of Solid State Chemistry
299, a1 72182,

12CBiangraenieien, YoshidaNknmanpipy@emperat#esponsive
morphology formation-b#d 8holyBsdissipative particle dynamics
simulati@®udR02 B6ft matté@s pp6P8258

13Panya, 8ongprakhoPamwvonglahtakeeKKewkaodT fagoolpya, Y
SawasdegSanghiran L@Envhanpipugy @chitsomaA@oRlycepin

inhibits virus replication in dergisetdcdigsero @02 Molecul&® 1, art O
no3018,

14WdngrattanakamoomiR, BirithunyalUdginBnanpipygimnusornkul, S
Tentative peptigie bilayer models elucidating molecular behaviors and
interactions driving passivemelkeaf collaggived small pedoes O
Molecu|&&, arnQr 0D,

15Nanthanagi€ iattrapibadinhsate, dmmanpipygkRhjaem, S

Theoretical study of intermolecular interactions in pBaingteddinyies
pictui@02Daurnal of PiBg&ngerence SETiES, arn@DT?0Z3,
16N@nmanpipuyd, &e,.S/Kruanopparataia,BEeanZNA simulation of
radiation effects in DNA on strand breadkswroengylipart@eg INOclear
Instruments and Methods in Physics R&8@amtn&eattorl® with Materials
an@®tomei75, B3

17Keyen, Nimmanpipud, & ST rystal structures and finelss@e phase
transformations of 8@irHbrinciples sS@D2AP Advant@, arn® O
025030,

18Chiangraen@ghdchvalvutikGhaklap Kaéowphongli®@manpipug, P
Synthesis of BiVO4 photocatalyst via cyclic microwav&ifa@iation method



119

FerroelectB&®&, pp4B2

19ChiangraengeblS/Nimmanpipy@,darsgained modelling and

temperature effect anahghology ebPScopoly@a1Polymelss, art O
no1QaDsg,
20WongrattanakambmranpipygSiathunyalughBiyana,)vénusornkul, S
Investigation of the SkihcAodiging Potential of Swertia chirayita Secoiridoid:s
Through thedARatri®etalloproteinase Pathway by Molecular Modeling
&019r@ernational Journal of Peptide Research, 2%, TipsiEH8Rtics

21WongrattanakambmrRanpipugSiathunyalu§aBnjumJiéanusornkul, S
Molecular modeling investigation of the potential mechanism for phytocher
induced skin col®igsgnthesis by inhibition of the protein phosphatase 1
holoenzy@®1Molecular and Cellular Bipdb&8isiy 56
22KodchakogiNikmanpipydg? Fongtamyubashirp, K

PHnduced conformational changes in histamine i@0®RBIRI Ataignces
984 pplEBAD389

~ ~

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 WattanakasiwjcByiee, GhamratSaengsuwabuttharangseRanvag, T
Ruamcharqehidn®y, AmornsamagphideSanklangevglungd, A
Chantawanna®uieBtigating Challenges of Student CenteredHigheting in Tr
Education during thed®@Paile@R2 Pédceedi@ontiers in Education
Conference 2BEctober,

2 WarttanakasiwjdkoRgkhumbdelussadeBledting up a lantern with a

tealight car@e2 Revista Mexicana de F&jcati0 00206,



120

3 Péngyat, Manthanasit/&tanakasiwjch, P
Testing of car speed approximation equation from yaw mark using radio c«
simulat@019aurnal of PBg&ngerence SEB@S, arn@o»124,

[ KA , h K, GHNde®N.| 'g qJOL NEI Qg Ee

/[,ENT I N&n] O

DiNJ 1 Q&L | NKENKI NEI NgNENK

KNhAaTT NT NgNT N

1 POoseekheaWh@ngpanKahtaraksrila, WumpikaSifigjai, P

Effect of magnetic field on improvement of photocatalytic peiffi@d@iance of \
nanoheterostructur@fimared by sparking @égiBaientific Reids
artnQRens,

2 TBongsuwarSiila, Wumpikak&intarglSikgjai, P

Antireflective, photocatalytic, and superhydrophilic coatingspeefargd by fac
process for photoétaet®02 Scientific Red@tsarn@LEY5,

3 Thongpap KimpikaKantaraksiila, WouloudakisP s J k | a* OQ
Thongsuwasingjai@mple preparation of nanoporous ITiGvEIm with
sparking me@o6a@Materials LetBdrs, arol81591,

4 Tippo,, Bingjai, Broila, WaisameiSdittanon AdnthawarkKaktargk, E

Sroila,, WhongsuwgBuwpika Wiranwetchagproving the properties of
Fe203by a sparking method under a uniform magneterfiietddiza high
humidity se@02RSC Advarid®s ppler#533

5 Jamrus, dmpaepdahthawarkunpikaWiranwetchaygam@uangmoon,

P, Sroila, WantafB@ingjai, Phongsuw@ransparency and water resistance
of a superhydrophobic acrylic surface prepéPedeisiragFiseiO2 NPs
&02Materials LetB&4, ar@L8D618,

6 P@nyathipCRoopurSiagjai, Pakulsermgbkiliging laser scribing for
graphene abl@0RNE Advant#) arn@L05305,

7 HankhuntqdTHongpanPabseekheaiamarakSiila, Ranthawan, A
KumpikaSingjairhongsuwaBxWrnal electric and magnetic fields enhancec



121

photocatalytic efficiency of TiO2 nanoparticulate fi@pakiagaredbys
&02Materials LetBa8, ar@180147,

8 Stila,,\Wanthawadutnrus, TMongpanKahtarghs EnpikasSingjai, P
ThongsuwaBhwloinduced current generation and photocatalytic activity of
fe203 nanoparticles coated mixeisafieddy sparking @o2E€xface

Review and Le2@&sarnQr 50076,

9 KOmpikaPTs U k Pdlint BEaQarakSiila, hongsuwa®amthawan, A
Sanmuangmg@hyufamaShigjaiudies on the characteristics of
nanostructures produced by sparking discharge pro@ssdsptherarfdsient
air filtraticapplicati@®2 Doy statbl®, arn@l4D,

10ShiariyachaiaRkhuntgodahtargkSoila, Wumpika)antaratapa, P

Singjai, Phongsuwgaghetic Phase Transition without Heat Treatment of t
Deposited I@xide Nanoparticulate FilmsDyr8parkihg Process under
External Magnetic&0dtistegrated Ferroel2t@icppl CH 2D

11PG U k Bdortruv@u@it@jai, P
The effect of a weak magn&ittbedat o® the valemesd and
intramolecular hydrogen of @emgsolinétittogen gas chemical reactions in

a sparking discharge@0aBasstab® 2 arn@LOL1, ()

12K@ntarakREcmanK8mpikaSToila, Wippa, Panthawan, A
Sanmuangmg@rjonrug@ipuatamaViranwetchayaho@gsuwan, W
SingjaiPrbrication, Design and Application of Stretchable Strain Sensors f
Detection in Parkinsor@ag®pplied Composite V2Bripf©eP63

13Tippo, FhongsuwakyManwetchay&unibikaKantaralSikgjai, P
Influence of Co concentration on properties of NiO film by sparking under 1
magnetic fl@02®0entific Reddfitsarn@LBB0,

14PanthawanSanmuangmpdurrPus, Thongpan Pdbseekheaympika,
T, Sroila, WantaradUEntranongiAgjai, Phongsuwg@hdtbcatalytic



122

Enhancement of a Novel CompositéCend@ edins Prepared by Sparking
Proce@02@ptjk224, arpl 65502,

15PG U k Intta Rar@arakSioila, YWumpika)dakmuneduhyodom, W

? p qInyjaid@i@or CorredtiGluence of the magnetic field on bandgap and
chemical compositmnaathin filfiepared by sparking discharge process
&cientific Rep@AZN 10, 3881010384152 &H8138@02®0entific
Reports@&, arn@4iens,

16PG U k Intra* RararakSmila, WumpikaJakmuned®uhyodom, W

? p qYnbjai@dfi@ence of the magnetic field on bandgap and chemical
composition of zinc thin films prepareddischpagi py@e2Cientific
Repoyts@, arn§l388,

17 COuminjalSiXgjai, RuantranoptSiprachuabwonisiGoraat, A

Higkapacity charge storage electrodes based on nickétabxadie and nickel
double hydrogidaocomposites on 3D nickel foam prepared by sparking an:
electrodepos@®2daurnal of AlloyS€amgpoundsl, ar@1e5793,

18P@nthawanT HongpanPdbseekhealurfrus, KimpikaStoila, W

Kantarak SEnmuangmg@bmamranontl HongsuwasjnyjaiGmt air
treatmeBil@ernative annealfi@ahanoparticulate films without substrate

deformati@902@\@ Conference Pro22a@inadlrnoQ3,

19P0GoseekheaWh&ngpanPahthawarkahtarakSmila, $ihgjai, P
Porous VZG2nanoheterostructure fiimsanitbd vidiglg photocatalytic
performance prepathe bparking me@agdolecu)@R 5 arn@BER7,

20Tippo, FhongsuwainyManwetchay&unipikaTliantranayBjigjai, P
Investigation of NiO film byrap#rkohgnder a magnetic fieldZa@ NiO
heterojunc@a2Materials Research Bxpaea§086403,

21J@nrus, GhaisenStiboonrugngathawarkwnpikakKantaralSikgjai,
P, Thongsuw#h faile methoddtgyake the glass surface superl@ydrophobic
&020aterials LetR&4, argLPY347,



123

22 S@boonruanutmpikakantargkSmila, $ihgjai, Pawan, Muangpil, S
ThongsuwaBdWésion mechanism of diitgleithlorosilanes enhanced
superhydrophobicity on superhyd@iohipcesiaed by dip BAROO
Chiang Mai Journal qf4&RiSpexial ISsSpesZB2O

23K0mpika KantargkSEboonrugngrola, Wppa, Fhongpan, W
PooseekheaRaRthawadumrds,SanmuangmpdhyfamaHisinkhuntod,

M, NuansgiVRranwetchaydimoBgsuwasjnjai@retchable and
compressible strain sensors for gait monitoring constructed using carbon
nanotukgraphe@empos@®02Materials Research B paga§085006,
24Thongpan,L\auloudaki® ddseekheadympikakKantaraksidila, W
PanthawanTWongsuwaBjngfjai@rous CUWERB compositeiiths

improved electrochromic properties prepared by &atRifateniettod
Letter@57, ar@LPB747,

25S6boonruanumpikakantargkSmila, $¥hgjai, Pawan, Muangpil, S
ThongsuwaBsonter effecchamical reactivity and superhydrophobicity of
chlorosilane modified SiO 2 na@oppatict:by step react@®A19 O
Materials LetB=8, BFP30

26 Thongpan, Luloudaki® ddseekheaduyBpikakaintargkP&nthawan, A
TuantranopfT Rongsu@asjngjaiBrectrochromic properties of tungsten oxide
films prepared by sparking method using exte @0 ¥ S GetHEilms

682, ppEH 41

27HankhuntgdkantargkSila, YumpikgSifigjai, Phongsuwan, W
h +e203 modified TiO2 nanopatrticulate films prepared by sparking off Fe
electroplated T@&@PERPEplied Surface SéwEhqirta 20

28LuloudakisT pngpanMduratis KiudoumasiakidjSitgjai, P

Novel Spark Method for Deposition of Metal GRiglecEinrFofridexagonal
Tungsten OR04 POysica StatusgSafpiications and Materigl@ B&jence
artn@L8D051 3,



124

29\WiranwetchaydromnopaBhadungdhitidhaelaSangyathangtem,

T, Singjai, Phongte|@;Biracterization of perovskite LaFeO3 synthesized by
microwave plasma method for photocataly®@if@ratioics International
A58, ppA8DASQ9

30Swila,, \Kantargkk EmpikaBbvonsombdth8hgmangginBjai, P
ThongsuwaBntbacterial activity absence UV irradiation of Ag, TiO2 and Zi
prepared by sparking @eét®terials Te@ceedindgs ppaba574

~ =

/ ®Q , hK, ] Ednde® 506 k n NL NKNT NI K
[,ENT I Nenj O
LN | I I NKELNKT NEI NgNENK

KNhAaTT NT NgNT N

1 K@ewmeechhadiritawogn]aroenijitticRaFAY calculation on electronic
properties of vadandeyed double perovsiiiesZC6 anitheir allogxs
Potential as light absorbers in@6REsdts in Phg6icankpl (1875,

2 K&@ewmeechhgdsiritawognlaroenjitticlpd@iraprinciples study on
structural stability and reaction with H20 ande@izoé o alcarndsy
perovskialid&Eed i, Zr, M&R02 Results in PhgSicanl (4225,

3 LépsiritawogrT &pnugl Kessaratikg@in®arp Chatthond)@engngam, C
Putson, Buranach@h/atanavatedu&wattanaK kewkapl ismsakyD P
Kalasuwan iima, ISoisagopR&kkapa@h®iwchanchampaigdan, T
Jompol@Bditorial maté@a@BDaurnal of Pi8gEngerence SETES, arn® O
0110Q2,

4 K@ewmeechhgosiritawogn]aroenijittic/@ydrid functional investigation
of band offsets fopotar, @alar andgdlar interfaces irAGAN
heterojunct@02Durnal of Physics Conden3&a, klatiedE5005,

5 K@ewmeechhgdsiritawogn]aroen;jitticfpddFY band alignment of polar
and nonpolar-GageN2, KfglseN2 andAB@\heterostructufes for
optoelectronic device@6egi@plied Surface SE&3)E@L Y503,



125

6 Wanwiengkblewmee€haaosiritawogrPithya Jaroenjittichai, A
Electronic structures & 3B perovsk@aIdaurnal of Pldgengerence
Serie$388, arn@d»115,

7 K&@ewmeechhadiritawogrPihya Jaroen;jitiEleairévstructure of
nontoxtnorganic pero@SiddgBr3 using DFT cé@edigmnnal of PBySics
Conference SEB@S, arn@D{2112,

8 P@amchy J&roenjitticlPal, adsiritawo&ffécts of bromine substitution for
jodine astructural stability and phase transiti@0dB&xHiet8 Surface
Scienc496, arpl 48593,

9 P@amchy Cheiwchanchamplaaggiiritawornlaroenjitticlai, A
Enhancing surface stabilization of CH3NH3PbI3 p&8rodski8Ebgt Cl and

principles s Iaurnal of Applied, ARGicarn@1 15302,

10S0Opatutkyl Peamchu)& oenijittical,adsiritaworn, Y

The study of magnetic and electronic properties of Ni doped ZnO in low di
polar and Roolar surfa@esicture by density functional theory

&019r@egrated Ferroel&oBicpp2GR19

[ 10KL , h K, &thde®'in] KOeEKI nhT 1 EL Q

[,ENT I Nenj O

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 YGifoi, Rriwattanawoi@gléxy evolution in different environments along
redshift within the local unive8@02adurnal of PI8gEngerence Series

2148, arn@d 2002,

2 POopakunKKwattanawoi@hygical properties distribution of galaxy populat
in Abell 2142 ci@&@¢daurnal of PiBZEngerence SEBES, arn@DX064,

3 Kfwattanawondg rivattanaw@gptimetric analysis and evolutionary stage
of the contact binary VZZ9a®R@search in Astrondsiyapit)sici0
artnQL4B,



126

20KL, h@itnde®'J O T T NI 61 RE
L ENT I Nenj O

DiNJ 1L qQ&EL | NKLENKT NEI NgNENK

KNhAaTT NT NgNT N

1 NBuapeng, @hintonguyabhdmjare@he/ Influence of Alkaline Treatment
on Tensile Properties of ShofiBaneinforced EpoBidResiposites
&022aurnal of PlBg&ngerence S2tieS, arn@o»004,

2 SGttichart,BoonyawahhDapeng, Wiamjare&withesis and
characterization ofmalilitarbon nanoifDb@scorporated composites as
electro@aterials for superca@a@did@mond and Related Ma@rzi©
nQ1dr591,

1~~~ ~

3 NBuapeng, Tiamjare®abtication and mechanical properties of hybrid
composites between pineamiedibaparticlpapdissu@01 Materials
Tod@pPevceedings pptd450

/[ 30KL, h@inde® § N1 Og O1 nl 1 (

[,ENT I Nenj O

DiMNJ 1 Q&I | NKENKI NEI N§gNENK

KNhAaT T NT NgNT N

1 S@nguansydveNgam, Ngamjaruroja@hpdpurD&velopment of-non
invasive alcohol analyzer using Photopleti§eaibamamndiydieP By Sics
Conference S21ié8, arn@DT059,

2 P@nyathipSihtiam,Weeraponlgamjarurojaaymorkag@&opun,

S Sucharital@el EETROEFHECT on GROWTH of GRAPHENE QUANTUM
ELECTROCHEMICARPREIEHESS Review andd®@Reasn@2 (50117,

3 P@nyathipCRoopun, Singjai Jakulsermgitkizég laser scribing for
graphene abl@0anEdvancd$t 0 arn@L05305,

4 BOmrungsarklddgsithYErangsl adhawet Kimnorkea8uPharitakul, S
Phaduangdhitidi@tapBunS&face Modification1&Z@38EASPbLI3 by



127

Isopropanol as Green AntisERieigrfoy Enhance®enoweskite Solar Cells
&02P0ysica Statusgsafpiications and Materigl@ BRace® O
2100346,

5 P@nyathipSRcharitaki?h8duangdhitidhbdangarurojaanfmorkaew,
P.Choopun@8rface enhanced raman scattering in graphene quantum dots
via electrochemical (ROE®Blecu/&R Y arn(b4B4,

6 WongrerkdeMdsingsrijuRjr8pangHBngsithiCKoopun, S

Linking bridge improvemenrXdliEn€dfaces via ammonia treatment for
efficiency enhancement of dyesensitiz20ZBlarfaeds and Inte2BicadO
nQ1@991,

7 HOngsith arangsBucharitaki®hadungdhitidh&tgarBjarurojana, A
Choopun®@Snultlectron transporting layer for efficient perovskite solar cells
&020atindsi®, arn@LaQ,

8 Wngrat,NEiengnjtPanyathjpCRanlek HongsithChoopun®ighly
selective room temperature ammonia sensorsaassuumiuZedecorated
with graph@uantum d&&QD&02Bensors and Acti@lDesniBal6, ard
nQ1PB983,

9 Saranrom Shhtiam,PRnyathjp-HBngsithSKcharitakigamjarurojana, A
BoonyawagrKiimnork@&:kterdcharog@hdopun@3owth of Black TiO2
Quantum Dots by S@atied Electrochemical@p&sica StatusgSoli
Applications and Materigl@ B&jeategP(D0239,

10Y@rangsiHgngsithSkicharitak®dlg&mjarurojafajahtranant, A
KumnorkaevZhao,&hadungdhitidh&tmddun8erface modification of

Sn02 layer usgduRction double layer for efficiency enhancemedt of perov:
solar c&020aurnal of PhygsifelRhysj&®0 arn@b05103,

11Pinpang\VWongrerkdé&sh@pun@Barge transfer improvement of ZnO
based dgensitized solar cells modified with graphite @ilagsheets and
photoelectrode stru@0tEerroelectB&R, pp 1-0)



128

12HONgsith Vongrerkddeg&mjarurojahodpun@ficiency enhancement
of perovskite solar cell by tsagtpeatment irste deposition méthod
&019hin Solid Ftids, (D}

13KBaywimytBBoomang€hBopun, Wongratanaphisendpad, A
Ruankhay@ffects of Brommiokng in Methylammonium Lead lodide on
Photovoltaic Propertieshaiséd@erov@idtar C&819TP Conferenc® Series
Materials Science and EBgi@iearingd 2014,

14Malison, Bhoomang€hBopun, \WongratanaphiSaydyaRTiankham,
P&ffects of Sn Incorporation in ZnO Thin Films on Properties of Perovskite
&019Q@P Conferenc@\Edeeals Scien&ngimkeritf, arn@DI018,

15Y&o, Wang, Wang, Burnes, Ritaniwet Riankhay@h@opun, ISu,,D
Wang{TFap passivation and efficiency improvement of perovskite solar cell
guanidinium ad@@o&d@Aterials Chemistry, B@niptE57364

16Péngpag RuiankhanR&tanachat@aftanasuppdenpiyapong, W
NakajimaCHoopun@snornkitbamr@gyfate composition & VBRDH O
38EXE1 ofganinorganic mikelide perovs@@ERPplied Surface Science
479, pROB17

17Wongrerkde®|dsingsrijusugnnapraidr&thong i®opunDikage
modification of a zinc oxide photoelectrode prepared with polyethylene gly
electron trangpoprovement insdyesitized solal@el®Bdlletin of Materials
Sciencé®, arn@d 0

18ROdwihokCBoopun, BuankhanG&dchareoRhadungdhitidhada, S
Wongratanaph®adhsénsing propeie® ofanowirasoro@01RPplied
Surface Scjelg [RH 65

19K&@ewyaiCKoopun, GardcharepRuankhanPiadungdhitidhada, S
Wongratanaph®egHanism and experimental evidence of rapid morpholog
variant of coppédde nanostructu@ichywave he@otg\Pplied Surface
Sciencé74, S5



129

20WongratanaphjséaeByaCKoopun, GardcharepRpAnkham, P
Phadungdhitid{8d&820 nanocomposite layeh&ovdisting enhancement
in ZnO dgensitized sola@ells\Pplied Surface SéihqRID(
21BBoomaneeR@GankharghBopun, Wongratanaphi#fusiznduced
doping effects of Ga-B&Zn0O and AB@ZO multilayer thir@@i0#i8 O
Appligsurface Scjefee (PR 34

22Wongrat VEongkrajaroh$ejettorBRoomang€hGopunBapid
synthesis of Au, Ag and Cu nanopartidesbsrp€farcefficiency
enhancement in polyn@ek@at daterials RedeamlatipB®, ppo@2

23Chaisan WWongratanaphi€amopun, SagawaRTiankha@nkanced

crystal formation of methylammonium lead ‘askeéeniedetfonolayers and
their solvatioinovskite solaf@ellgaurnal of MaterialsSSiEtaTas in
Electroni8&, ppo&®49

| A0KL , h K, Bdtndex BL. QQOENJ & NKn 6 Keé T (

/,ENT I N&nj O

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 S@nguansidivegam, Ngamjarurojan&htopud&elopmennon

invasive alcohol analyzer using Photoplett@23gaphyté PiBysics
Conference S21ié8, arh@D{2059,

2 KOsumsupamalfaka, Palee, DNamasaikiensagiNdamjarurojana, A
Yangkhamma@pdhyad@ir to H22 Pulse Plasma Jatifoy Riant Tissue
Culture Prog8e@arce Charact@@8f@asma Chemistry and Plasma Processir

3 P@nyathipSihtiam,Weerapogpygamjarurojan&utmnorkag@hBopun,
S, Sucharitak@ L BCTROLYTIC EFFECT on GROWTH of GRAPHENE QU/
ELECTROCHEMICAROREIRESS Review andA®BeasnP (50117,



130

4 P@nyathipSRcharitakih8duangdhitidhbidangarurojandumnorkaew,
P, ChoopufBBface enhanced raman scattering in graphene quantum dots
electrochemical p@629slecu)&R 8 arngb4B4,

5 Manjit, Yimpichaipamigamjarurojana, A
Mechanical analysis of square shapedef&titidnysnogoelasticity
&0210ptjk240, ar@le6943,

6 NOpangthakvensagiNdamjarurojapn&hamdejBBonyaw#h ddrface
dielectric barrier dischatigermah plasma to induce cell death in colorectal
cancer c@6200 Advantds arn@0rs222,

7 R@anyqj, tong Ngamjarurojap&haipani@eahanical, dielectric,
ferroelectric and piezoelectric prof@demetivity feael piezoelectric
ceran@94BBNaBTiAB06BaTi®8rtland cement com@Beurnal of
Materials Scd@terials in ElectB®iqsp4 698704

8 FGnsueb,Limpichaipamig#mijarurojadEffekt of soaking times on
ferroelectric properties and strain behavior of@0ZTGenaminat P By Sics
Conference SETiE®, arn@D2073,

9 Wngdamnemgamijarurojandjmniru@dnparative Study in Ca3Co409
and CaMnO3 Perovskite- Basaduféermoelectri@0Xin@egrated
Ferroelect2@&, pps®3

10T@amnak Vbngdamng®aideinNGamjarurojandjmniru@dwvering
Synthesis Temperature BEalED®EH O3 Ceramics by Salt Flux Assistance
and DieledRioperties InvestiGafidhsiegratédrroelect2e®, ppl6R

172

11®Blongsith YéarangsB&tharitakihadungdhitidhBldangarurojana, A
Choopui $nukélectron transporting layer for efficient perovskite solar cells
&020atindsi®, arn@LaxQ,

12S@ranrom Shhtiam,PanyathjpiBnhgsithSkcharitakilg&mijarurojana, A
BoonyawarKimnork@:Werdcharae@hdopuBi®wth of Black TiO2



131

Quantum Dots by S@latied Electrochemica@2&Edsica StatusgSolii
Applications and Materigl@ BjeategP 0239,

13Y@&rangsiH@ngsithSkcharitakilg&mijarurojap@pAntrana, A
KumnorkaewZhao,&hadungdhitidha@iapudn@rfacaodification of

SnO2 layer ushguRction double layer for efficiency enhancemedt of perov:
solar c&020aurnal of Phygifelizd PhysS#€) arn@b05103,
14Fnsueb,inpichaipamig@mijarurojagiemperataependence on
ferroelectric properties and strain performance of PLZT cerashiR@containir
202PBase Transi@@spp6H89

15TammakaR&llamylSBmakyl YNshingriKbhng,Ngamjarurojapa, A
Rujiwatrpaddsorption, Proton Conductivity, and Sensig Potential of a
Nanoporous Gadolinium Coordinatic®GZar@eganic Cherb@rypp O
3058061

16LimpichaipanfuAsueb SSmwayiN§amjarurojan@uAkasio, T
Electrocalgmoperties of Bi and Cu dope®bBh L£E&r@mics at low electric
fiel@02@dramics Internadi@hadps5r58261

17Y6tnoi, BinchowNgamjarurojanRufiwati@rgstal structures and
photoluminescent properties dishiglelyng lanth&fdgridinedicarboxylate
framewo@®820rdrganica Chimica0Qcim®L 9236,

18COuasaa@ gamjarurojan&ofng, Rujiwati@ mpstal structures and
temperatsdependent photoluminescence of tdrdinateon frameworks of
mixeenzenedicarboxgag@aurnal of Coordination, CEnpisd§B45

19WattinanonRTanyqiNBamjarurojan&haipanig@iféct of polyvinylidene
fluoride on the acoustic impedancealiaigtEngancement and pie@oelectric
properties 8 8mart lefade piezoelectric Portland cement@2p@3ites
Journal of Electroceramics



132

20Manijit, Thaiwond,i@pichaipamig@mjarurojatréss analysis of various
shapedMMA using Babinet compensator in reflec@0Pfiiaisgdyai
Journal of Scidi@epps9H0H

21CBumha, Mudkon, @hachvalvutikuliahgwant&ahdorn|r&eesungvorn,

B, Ngamjarurojaj@adwphor@hStocatalytic activity of CulnS2 nanoparticles
synthesized via a simple and rapid microwave@e2fifRfernateResearch
Expres&, arn@0 {5074

22Thana, WijaikhupPdramapijityw&iuéhsaerVi€erakiNdgamjarurojana, A
SarapiromB&onyawdh,ddmpact pateelulation cold air plasma jet for the
inactivation of chronic woun@d@wctienment@hdracteriza®@®19 O
HeliyoB&, arn@e@2455,

23HONngsith Wongrerkdédga@njarurojan@hdopu@fficiency enhancement
of perovskite solar cell by tsag tpepatment irste deposition méthod
&019hin Solid Ftigs, D}

24Manijit, Yimpichaipamiig@mijaruroja@tréss analysisaflar disk using
shear difference method in reflection@oiz@X¥apg Mai Journal of Science
A6%, pp78F 98

25P@nyaratiNgamijarurojanRufiwati@otorimetric an@aisw strategy to
improve ratiometric tempseaging performance of labthanide
benzenedicarboxg@attdaurnal of Photochemistry and PéRilebidgtgy A

377, ppER72

26Limpichaipanifuakasjigamjaruroja@ptical and photocatalytic
properties of bismuth vat@mEdeismuth silicate@RBEEKLE2, prO
496199

27D0tchaneepheinibichaipamig@mjaruroja@@ptical spectroscopic
investigations of neodymium and erbium added bism@0 2eiile glasses
178, pptH 16



133

28JitungnimitsakbyrBwanlBnpichaipgnhaipanighigdmjarurojana, A
Electrical Signal of Piezoelectric Buzzer by@o e et
Ferroelecti®®, pplTA 86

29Pedmijur), AunsuepiNjamjaruroja@Effect of Nb, Ta and Sb addition on
structure and electrical properties of FEZT1@datanicss TE@Cceedjngs
17, pfEDR606

30NQOpangthalNgamjarurojaniligoa, Boonyaw@lydroxyl density
measurement bypeam WERbsorption spectroscopy in an atmospheric
pressure ArH202 vapor HF@R®B®Biftg Mai Journal of&BigoweO
1015022

/| 5OKL, h K, IGdex®d Ok NJ | hugnj 1 NI Ng
[,ENT I Nenj O
DiNJI 1 Q&L | NKENKTI NEI NgNENK

KNhATT NT NgNT N

1 Manijit, MmpichaipanitNgamjaruroj@eckanical analysis of square shaped
PMMA using reflection phot@0240@iti240, argl 66943,

2 FinsuehknpichaipanitNgamjaruroj@féech of soaking times on
ferroelectpmperties and strain behavior of PL@TX#6anmakof PBy€ics
Conference SETiE®, arn@020706,

3 FinsuehknpichaipanitNgamjaruroj@feamperature dependence on
ferroelectric properties and strain perRir#ificesavhics contain@&®mol
202PBase Transi@@spp6H89

4 Limpichaipanit-énsuep SdmwanNgamijarurojaankasijri, T
Electrocaloric properties of Bi and Cu ekf3&ddetaini®s at low electric
field@02@Bramics Internadi@hgps5258261

5 Manjit, €haiwond.i@pichaipaniiNgamjarurojiseds analysis of various
shaped PMMA using Babinet compensator in refl@dipepeEingddepe
Journal of Scidi@BeppsH0H



134

6 Manijit, MmpichaipanitNgamijaruroj@8teeds analysis of circular disk using
shear difference method in reflection@otBgiiapg Mai Journal of Science
46&, pp78F 983

7 LitnpichaipanitT@énkasjiyamjarurojd@afidal and photocatalytic
properties of bismuth vanadate doped bismut it &Pt esO
496199

8 DOtchaneephkimpichaipanitNgamjaruroj@gtidal spectroscopic
investigations of neodymeanmiwemdidded bismuth silica@Qta8pEk
178, pptiL 16

g9 JitungnimitsgkagrBwayl, iBipichaipanitCAaipanicihNgamijarurojana, A
Electrical Signal of Piezoelectric Buzzer by@ohbrtefjestiing
Ferroelectri€®, pplTA.86

10K0OIpetchdayhimkpichaipanitRandornROjijanagul,u@kasiri, T
Chokethaw®jdfostructareperty relations of biphasic calcium phosphate
obtained by hot pressing@@d@eescessingdpmlication of CeramBics
pp30BOY

/| 6OKL , h K@ntey ®ONOI A § KNij NL K

[,ENT I Néenj O

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 J@ban, PheethuarKAumtrond,dkakaeWy&charapasgdieteffects of
dono&I' atd accepfod, ZA, MA, MY d@ping asBe on crystal struoture,
microstructure, and electrical prdPaiiss:ah: T ceramig@022 O
Journal of Alloys and Co8@@umdi 62909,

2 J@upoom,J&ita, BweatmaR, \WatcharapasqrRufijanagBin@ncement
of electrostrictive and magnetic performance with high energy storage effic
FeQanopartiaeedified &gy ThesQ multiferroic cera®i&Materials



135

Science &myjineerBapBState Materials for Advanced P&chauiddy
115579,

3 J&@jamnongC Botikaprakh&oy®ng FRananonnawajt®ooichangnt, A
LertvanithphalLifiwich@aiijamnajsuk)@nchugnvieng G
WatcharapasqrNakajimaHberprathurivivth and characterization of NiwO
nanorod films prepared by reactive msgunégrorgosith ol@ingke
depositi@02¥/@cuyrh96, arQpL 777,

4 TBammavintgrniptkaisanpGh¥roenprakg&=etawarkimurg,Nori, T

Li, &, Tang, Rhangg@abri,AM, Lee, Park£s SaktiPXKimurg,&hentY

Y, RedzuanyJFSallehFM, SabrifM, Sa@V, ChenH<YimnirunyIRensiri,
S, Anantg,BnitsoontgWafcharapasqr{adwkhaddornkitbamryng, V
BoonkirdrgngeBakonsiRultanapyrkdsemsiny\attanasgrdurhpeerapun,
T.QerdsatittanakoBaaddir), BratMart, KorprathumThanachayaront, C
Harnwunggmouvigietd, Rittiruam KdhatthaSthgsogdsahthaveesuk, T
Roschat, MiansingSWivannargByaerthdgnsa®Lee Sfipasugd,dnkul,
S Tanpap Rithiwond, #saardl Beesirijan®amysuriSBwannathen, S
Sumphagp Phiewphopif®ttoomme®adyasargiBbavornangdtra, S
ThongpanKRamsyiPKolpermAdangsriKAotiwet Wongkras&@haroenrat,
WPrefa@02Daurnal of PleZGnserence SeOiES, arn@o 01001,

5 P@ayoonphokkhatamoRpattaratidipsuga\Matcharapasgon, A
Thermoelectric propertissiastfuted YBCO c@@agii@irnal of Alloys and
Compoun8ghtn@LE9552,

6 Wannasyt)&lta, PromsawatyhtcharapasgBnhanced electrical
properties of newftead®95BA gsd200sTI@O005LiINHERramicshy
BaNdo TiQdopir@02Daurnal of Asian Cerami; Societies

7 S@pbamreml&ksata HangsibsqriyuBnapyky#tcharapasqréhitrakul,
JBlow to protect agricultural workers from expos8Eé¢ctpestessasf
woven and naturaeaesisthbric® 02 00gent Engind&tjrayn@Lg82241,



136

8 Wannasyt)&ta, Rhamman)aban, JansirisombpgMatGharapasorn, A
Investigation g®Bkdo200sT IGLINDEB & oS00 Leatrree Piezoelectric
Ceram@§2 1rtegrated Ferroel2t@igsp 9805

9 KbammapnVZannasyity Btcharapasqranantad@lectric Properties of
PNRZT Ceramic Nanoco@fadit®sgrated Ferroel2t&icppo@®7

10J&ban, Ru, M, EknapakuCHaiyachadl a8HPisitpipathsitymiuan, M
Siriroj, Be,-R, Mo, &, WatcharapasqrijmhnirunTBkura,ShenZ
HwangY,HMaensirivVi@evasar@p#¢étral weight reductiotlinfengional
electron gases at oxide surface$esonetecthie tran@aaSCientic
Reports@&, arn@L6834,

11N@ksata Whtcharapasqrioagsibsgrisaamr@eRelopment of

personal protective clothing for reducing exposure to insecticides in pestici
applicat@®20r@ernational Journal of Environmental ResearghLZnd Public |
&, arnQBED3,

12 PéayoonphokkhatatoRpattargtkitateharapasg@ryatal structure and
XANES study-siit@tituted XBA# powder prepared bysttdsynth@sis
methc@02@Pplied Phy8idatérials Science and Pra& ssingl 4D,

13BGonsong\\RinnasitV&charapasqEffet of calcination condition on
phase formation characteristigSydj iMiter prepdngdolistat@actian
&02@hiang Mai Journal qf&&iGpexial 1Sspech664

14J&ban, WannasyK&thg, RomsawatydcharapasqEffets of mg
and la eboping on dielectric, ferroelectric, and prepestextraf barium
calcium zircofideate cera@0e8@hiang Mai Journal of S&iGpexial
Issue, pp68BH41

15J&ban, WannasiitVRicharapasgifisible and ultraviolet light absorption of

cuedoped fe alloy coginegared by hvof thermal spray@e?@iGissng
Mai Journal of SA@Ecpps8BS7



137

16PéayoonphokkhataoRpattargtiitateharapasg@yriectioB@aystal
Structure and XANES Study of Defed,Psdakite0,, Compouis
Prepared by Solid State Synthe&ikeMethmdMaterials BHMEI45, 3,

7882 1100813331901 28@01E@ctronic Materials 1#qyg6P

17Jé&ban, PongthamWWannasyPiBitpipathsiNamsay Ghanlek, N
PojprapaiY8nnirunGRo,BhallaSAVatcharapasgBhase characteristics,

microstructure, and electrical pr&»¢Bags Q& @a,Cas qsb-dol IQ
cerami@01 Teramingernatior@ 4 ppl Toar511

18J&ban, Wannasuyty ilnirup\WRtcharapasgnildences of acceptor
dopant&u, Mg, B®electrical and optical propesieg:bi@aramios
&01Materials Research Bietrgl (D501,

19PéayoonphokkharénRasySiprachuabwohgai@rana@, A
Watcharapasg#ffest of milling techniques on the particle characteristics of
conductivesBbstituted XB&+y compou@d1Iaurnal of PlBg&ngerence
Serie$258, arn@D{2024,

20J&@ban, PongthamWWannasiitVRcharapasgiekctric response on
ultraviolet light irradiatiogE®aZro1 Tige Ozbased cera@iot9 O
Materials LetR3, [Ji68 72

21PeayoonphokkhatamoRpattargtWitateharapasg@ryatal Structure and

XANES Study of Defect RéBygkiBa. CeOy Compounds Prep&red by
Solid State Synthesis@@tHei@ctronic Materials 181qne3TBS2

22\WannasytPRayoonphokkhakeiha®) Keawprakyhktcharapasorn, A
Thermoelectric propertieCgb¥BaECoesegmented oxide ceramics
&01Materials LetR36, BB

23Y@nnirup KRewkhaw/akcharapasqrlesharapal Wintrano@uast
Editori@019regrated Ferroel@6&icgv,0



138

24Wannasyt)&bag, Keawprakhtcharapasgiihelmoelectric Properties
of YBeC; On@Ca Ca Oy Segmented Oxide @edi@i@durnal of Electronic
Materials

[ 7TOKL , h K&Hhdex1dé NKijn 1T K1 NJ«k

/ENT I N&Aj] O

DMNJ 1L QE | NKENKT NEI NgNENK

KNhAaT T NT NgNT N

1 ABudinén AlachiAdamczylddggarwalihmed, Alhara, Akopoy, N
Aloisio, Anh Ky, A$n@\, AtmacanAdshey Babu, Bachey Bae, H
Baehr, BahinipatB&nbadeB&nerjeeBSn<3| Barrett, Baudat Bhuer, M
Baur, BeckerBeher#, Benneft, Berni&iBernlochnd@ErtemesOM
Bertholet,Eessner BdttariniBhardwajBMnchiBika, Bilokip,Bswas, D
Bobroy®odrov, Bolz, Bozek; A @p, BranchimBRug, Briered,R
BrowdeE, Budang, Bussind8mpajolaQdo, Casarosa €xchj, C

Uc pt ¢ Chang@VEharg,Gheaib Ghekelia@hen, Chenfly Cheon,
BG ChilikipCkirapatpimg® Kdecise Measurement of the Didedinaked at
Belle@02POysical Review, 1e®ksarn@2 01801,

2 ABudinép AdachiAdamczykAkburg Ahara, Akopoy, Moisig, Anh

Ky, NAsnefvIDAtmadBh Aushey Alishey Baur, Babu, Baehy, Bambade,
P, Banerjeg, Baisgl Baudat,BeckeM@éhersk,BBenneft, Berniegi, E
Bernlochng}, BertemesPBrtholet Bessner Bdttarini BaandhiBilka, T
Biswas, Bbzek; o @p, BranchmiBiRauk, BrowdeE Budang,Bussinp, S
Campaj®rCao, Casaros& & chf, © U ¢ p, ClahgiGhetils, B B
ChekelianC¥ien, Chenfly Che@G ChilikipCkirapatpimg® &arch for
Decays Using an Inclusive Tagging Me&0@®PéyBieks Review, &fers
&8 arn@181802,

3 NQuyen, Ye,, ZAguileraARmed, AlbatainehAlthda, KndersgnABez, D
Aniol, Kinnang@dingtopAverett, Baghdasary&aiHBeck, Beck, S
Bellini, BenmokhtaGdmsonpeSen@hen;R) ChirapatpimgD®ovel



139

observation of isospin structusenfjstamtrelations in calciur@eamPes
PhysidaéviewXD&, arn@0e4004,

4 A@udinémAF:IacI,)iAihara,Ackopoy,AloisiQ,/)Qmeli, Anh Ky,A¢nefy|D
Aushey, Aushey Batly, Baehy, BahinipgtB&mbadeB&nerjeeB&nsal, S
Baudot,Becker,Beherd, Benneft,Bernietj,Bernlochndr Bertemes, M
Bessney, Béttarini BBardwajBMnchiBika, BilokipBsswas, @ @p, Ui m*
BranchiniBifaun, BrowdeE, Budang BussingC&mpajoladdsarosa, G
Cecchif ® U ¢ p, ClahgiMBhang@Beaih ChekelianCheorGB
Chilikin,Ghirapatpimg® arch for Axionlike Particles Pieddced in e
Collisions at B@@2®0ysical Revetierd 286

20 Oj L, hK,8Hddx5n T T NO6g§geT i Nj O

1ENT T N&é&nj

T A1 NI q&E | NKENKT NET NgNENK

KNhAaT T NT NgNT N

1 T@nongpitchayBsndornl@mkhadG BokethawaR KjijanagulaBipang,

KN, Somrup BoonyapakpifhdhgkofBffictiveness of a nanohydr@xyapatite

based hydrogel on alveolar bone regenaratrantiarpsstkets of dogs with
naturally occurring peric@ogaieterinary Scie&Gesi®y QO

2 KOIpetchdaya,indpichaipgrniRaAdaBnRujijanagul,u@kasjr Aokethawai,
KMicrostructareperty relations of biphasic calcium phosphate obtained by
pressing pra@&sPevcessing and Application of&erpBGiBe91 3

3 Jaita, Faweg,3anjoorREndorpOBokethawaRiijanag@ixcllent

dielectric constants observed in heterogeneo & rEPHd RSB Ba

ceramics doped \Ee@BtbB O 01gaurnal of Electrocerdicspa®

59

4 ManothamB8stnoj,Jaita, Rumay,MhokethawaR KjijanaguCaanPD

Large electricdireldced strain and large improvement in energy density of b
sodium potassium ti@ase¢el piezoelectric c@ad@urnal of Alloys and

Compounds pp3&B67



140

21 Oj L, h K&h@e&Rl n1 KOLNj LnphO

IENT T Né&nj

T A1 NI q&E | NKENKT NETI NgNENK
KNhAaT T NT NgNT N

1 P@kluea,BmjaenB&@sut, Thongb&dherent THz transition radiation for
polarization imaging exp@dg@éidslear InstrumeMsthiods in Physics
Research, Sef@@anB Interactions with Materials and2&Ims, 464, pp

2 SOphakylRhodeg\Baisut, RimjaemTBongb@r€sent status of 4 MeV
electron beam accelerator system for natadiati@Ddéeaurnalof
Phys&0nference Seried, 480012051,

3 Jivisate, Rimjaeg5&sut, Thongb@dCeleratmsed terah®rtz
transmission imaging a#@MUPBEctron Linac Laboratory@0T8adland
Infrared Physics and Techno&@hz 100, pp

4 Saiwad, Saisut, Rimjaer@l&ctron beam dynamics in the 3D magnetic fiel
of alpha magnet at theNRBElectron Linac La@0kdidglear Instruments

and Methods in PhysicsIRetio8#dixelerators, Spectrometers, Detectors anc
Associated Equipmentl@E5pp

22 Oj L, h K&ipdeE's KOedj | EL QO

IENT | Néenj

T A1 NJi Q& | NKENKTI NETI NgNENK
KNhAaT T NT NgNT N

1 ChaiwongBGonran@i®ike film deposited by plasma polymerization of
HMDS@? using repetitive high volt&e2iienal of Coatings Technology
and Researdh, Al 497503

2 Manijit, ¥haiwongl itmpichaipanXgamjaruroj@Bteess analysisrious
shaped PMMA using Babinet compensator in refl@dip@paagIdape
Journal of Scier@eppgyaH06

3 ChimsitjCaiwong, Tengbai PFssadg@nffect of finite reservoir size on
pressure gradient generation in a pinched injection sample plug generatiot



141

design electroosmotic microflu@et@®siceal of PBgS&rence Series,
138&, arn@I»1Q08,

23 O L @i, Kigied 717 NOk O

IENT T Né&nj

T A1 NI q&E | NKENKT NETI NgNENK
KNhAaT T NT NgNT N

1 Mamee, Anukoo}, THaicharog@hhittrapiban S§mpe®iBuristic
compactness maximization algoritiimeosioval s#gie traps
rearrangen@aPJaurnal of PBg&&rence Serie®, 20460 12024,

2 KBambunkog#idhnan Gardchare@hattrapiban Sengsiriritthjgul, P
Wongratanaphjsanaikha@iBeovered sitideoated ZnO thin films for
reproduciltlerbobased perovskite so@0&MRiterials Scighce in
Semiconductor Process|m@1 T3, 5rt

3 KBambunkogtlydhgratanaphi&erddhareo@hattrapibanHbmnan, S
SongsiriritthigRl&#kha@|LeBIEOATEINC TIN OXIDE FILM for CARBON
BASED METHYLAMMEBRIBEROVSKITE S®O2BOHEC: Review and
Letters, 8 arn@R 50109,

4 NanthanagitHattrapiban,JWisate, Mmmanpipugirfjaei@ @oretical
study of intermolar interactions in protic io@&@iogtsion pair gxture
&02Daurnal of PBg&ference Seried, Af1Q012023,

24 Oj L, BdeRNKNnT Oj nLhn O

IENT | Néenj

T A1 NJ1 Q@& | NKENKT NET NgNENK
KNhATT NT NgNT N

1 Wattanakasiwicbngkhumbgeliussade@idating up a lantern with a
tealight car@@2 Revista Mexicana de Rsiagr®0I®206,

2 Wongke Y31,, Natyanyn8ai, SarapirarfuSsadeg ippawa®, U
Elemental mapping olieglaes by MeV glass capillary mic@b2@m PIXE
Surface and Coatings TechnohdyPRIH, art



142

3 P@&hommapa¥afa, SeesombadPygsade@pplication of free surface
synthetic schlieren method in determining sficfaca tigisithoating Gbject
&019aurnal of PBgGInterence Seried, 488012109,

4 NatyanupPSssade@limerical study of radial force and equilibrium positic
microscale spherical particle under the effeatsihmartD fodcrocBannel
&019aurnal of PBgGInterence Seried, 4880012107,

5 CBimsitj,Ghaiwongdl @gbaiPGssade@hleffect of finite reservoir size on
pressure gradient generation in a pinched impedige saraids in cross
design electroosmotic microflui@oi®eiceal of PBZEference Series,
138&, arn@0»108,

6 S@nin, BakpumPGssade@Mbedance measurement system simulation for
trapped cell model in vaiwosvell geom@a0dgaurnal of PBgénterence
Series, 1&88arnQDI2116,

j L. hK, Sindek'Mm hT O KNET é SNO
l NT 1T Né&nj

I A1 NJi Q& | NKENKT NET NgNENK

KNhAaT T NT NgNT N

1 ROankham KiRambunkoeldahjanabqog/dPgratanadhiSaygawa, T
Improved reproducibility obesduboesiiammamidinium perovskite solar cells
via double antisolvent drippings in add@®2@a=adh Electronics, MO0, art

no106362,

|T|(~U'I

2 HOmnan,\alisop Anratish& atjanabopgyéhgratanaphiSagdva, T
Ruankhard®temperature processalupesinZznO films as el®ctron
transporting layers for perovskit€@adi@ehsl of Material S8atencds
in Electronic33ap2 T2 787289

3 KBambunkog#idhnan G&rdchargo@hAttrapibasadgsiriritthjgul, P
Wongratanaphjsararikhar@iRieovered sttitcoated ZnO thin films for
reproducible caHamsed perovskite so@0&MRterials Science
Semiconductor Processimg, 1153, 5rt



143

4 KBambunkogtlydhgratanaphissarddhareoBhattrapibakidwinan, S
SongsiriritthigRilgkhanG IFOBIEOATED ZINC TIN OXIDE FIL4M for CARB!
BASED METHYLAMNREEIPEROE SOLARRDZB®face Review and
Letters, 8 arn@r 50109,

5 P&ssatorntaschakBhooManeBu@nkhamGRrdcharep®ofgsiriritthigul,
P, Wongratanaphf®aog@mperature carbon electrodes with ethanol solvent
interlacing process for efficient and stable planar hybrid p@6g2ékide solar ce

Energy Reports2@@p00

6 POnchai StathongsjalimicatishaB sonthumSahasithiyRi&kham, P
Kanjanaba@®p#ified coloredtsansiparent perovskite solar cells with enhanc
stabili@02Daurnal of Alloys and Compoyn@i 5878 1art

7 BBoomaneeS#ahglaokumnorkagdhg, TohawetRKankham, P
Gardcharepiy@éngratanaph®gdrdihermally Treated TiO2 Nanorods as
Electron Transport Layer in Planar PeroveRa2 BioyaicaefisatusiS olidi
Applications and Materials StiennéPRD8238,

8 LOHCui,, &u,,)Bian, BgacjampRu@nkima P Jaroenijittcli® review of
characterization of perovskite film in solar cells by spectréa@@aficellipsome
Solar Energy, 2481pp

9 Péathan, 2anglao\hang, BhoomangRu@nkhamGRrdcharepn, A
Wongratanaphi@amtilled Structure and Growth Mechanism behind Hydro
Growth of TiO2 Na@fda@&Eientific RepoftsafidgBas5,

10CQimupalaPirommay nklap S8makyRNankharye wastewater
treatmernabled by pieabanced photocatalysis-ebsipgleent ZnO
nanopartic@82(RSC Advanc@s, JP85a78575

11A@ratishaPKEnchaikKdewuraP&negat,, PinsuwarK#mnorkagw, P
Ruankhan@®Bnjanaba@sy@ytayer spray coating of a stacked perovskite
absorber for perovskite solar cells with better performance and stability un
environm@02@Ptical Materials Exfraysl @850



144

12KBaywimytBBoomang&@opuV®ngratanaphjRendpad, A
Ruankhar@fiects of Brommitkéng in Methylammonium Lead lodide on
Photovoltaic Propertieshafsead@erovskite SOBOCHN® Conferenc8 Series
Materials Science and Eng@iearimgl) 62614,

13Malison, Bhoomang& @opuny®ngratanaphiSagdaR Tankham,
P&ffects of Sn Incorporation in ZnO Thin Films on Properties of Perovskite
&019@P Conferenc8\Eedals Science and Eng@iearimgl) 62618,

14Y&o, Wang, Wang, ®urne)s, RitaniwetRéankhamCRoopun,L81,,D
Wang{TFap passivation and efficiency improvement of perovskite solar cell
guanidinium ad@oa&Materials Chemistry F&nigt€-2364

15PéngpagRAankham Rattanachat@atanasuppdenPiyapong, W
NakajimaQHoopunAgornkitbami@ugfate composition & VBRPBE O

30 EXE In@aninorganic mikatide perovs@@REREplied Surface Science,
479, pPOB17

16ROdwihok QBoopurRBankham@ardchargoRhadungdhitidhada, S
Wongratanaphi®dhsénsing properties of ZnCrrarmodkes Rpplied
Surface Science, 2%8.68p

17K&ewyai GhoopunGardcharedruankhamPRadungdhitidhada, S
Wongratanaph®egHanism and experimental evidence of rapid morpholog
variant of copper oxide nanostructures Ineaticgdga@plied Surface
Science, 4724p

18WongratanaphjdéaeByaiCKoopunGardcharedudnkham, P
Phadungdhitid@d&820 nanocomposite layehfovdigting enhancement

in ZnO dgensitized sola@ell\Pplied Surface Scienc8BIY4, pp

19BBoomang&u@nkhamdoopunBngratanaphBefusisnduced
doping effects of Ga-{@8&Zn0O and AB@&\ZO multilayer thir@i0#e O
Applied Surface Scienc&FRBAOD

20CBaisan VWongratanaphi€imdpunSagawdR Tankhan@ fhanced
crystal formation of methylammonium lead ‘askeéenidetionolayers and



145

their solvation for perovskite é0iS@limnal of Material S9aienicds in
Electronicst 30p988®49

26 Oj L, h K&thdgaNT T T gqOF T nEOK O

IENT T Né&nj

T A1 NI q&E | NKENKT NETI NgNENK

KNhAaT T NT NgNT N

1 E®labulsiy,Rnukool @teantmosphere dynamics and Rossby waves in frz
anisotropic m@&fiaMeteorology and Atmospheric&lasicB8 34

2 Mamee,Ahukool,, WhaicharogGHattrapibasohpe®iBuristic
compactness maximization algorithmdosiovial stiglhe traps
rearrangen@02Jaurnal of PBgénference Seried, 2046012024,

3 ABmadiEbulsjARukool @vactal MHD wind in the solar &&088pbere
Advances in Space Research,

4 E®labulsiy,Rnukool,@vactal dimensions in fluid dynamics and their effect
the Rayleigh problem, the Burger's Vortex@ertitoke nsta@@g2 O

Acta Mechanic8l, pp36B81

5 E®labulsiy,Rnukool @new approach to nonlinear quarti@068@iators
Archive of Applied MecBamip3pR52

6 E®labulsi,Rnukool,&¢rmat's principle and the effect of jerk on light motit
near the SR02Modern Physics Leti@fs i@ 50277,

7 E®labulsyRnukool,@/mapping from Schrodinger equati®takeNavier
equations through the pitcelfreictal geometry, fractal time derivative operatc
and variable thermal con@@##itta Mechanic& 2235086039

8 E®labulsiy,Rnukool,@uantum dots and cuboid quantum wells in fractal
dimensions with pesiiemdent ma@g2nPplied Phy&idatérials Science
and Processing 1, 12HhoB5s,

9 AbmadMEbulsjARukool,@¢celeration in quantum mechanics and electric
charge quantiz&@fiModern Physics Leti@6 @@ (50185,



146

10PBrompaoPdngvuthithy®uéharitakBrakaeyAntkool ®eaime

and versatile faserer stabilization with arbitrary amplitud®@igd0lation
Journal of PBgéterence Seried, 4330012034,
14SeakaewPkrompadniikool @%perimental apparatus and methods for
synthesizing 1D-ainglear@P19Iaurnal of PBgEterence Seried, 4&30
nQ0T»059,

11Péotia, Temnuch, SYisuphaphofar@sanchanikool, WWongrach, K
Manit, Ehiangg@eachapurBiagrecision grating period me&20kh@nt
Applied Optic, pE2TR73

27 j L, h K, [&degK #aOT n1T 1 Nj Enk O
IENT T Né&nj

I A1 NJi Q& | NKELNKTI NET NgNENK
KNhAaTT NT NgNT N

1 Chaiwongkhdukolg, YamwongPydbketMangear8, 8z, A

Mitthumsirj, Bangliendi@iya,Nintiyakul, WphpawanJitpukdeg, M
Aukkaravittaygleassirementsamdlation of the neutron propagation time
distribution inside a neutror@d@Siroparticle Physicsn@Bdpai;7,

2 Fengsamyitli&ng,Nuntiyakul, 8z, ARuffolg, Mangea®l,Bensan, P
MunakataMédsenChuanraksasaboRthornthakomonjingddl&atangay,
R®reliminary FLUKA simulations of the changvar@@2fenrnabmitor
Phys820nference Serie®, AfQ0T2004,

3 Yakum, Rang, GhuanraksasattiPakul, VRuffolg, 8z, ABanglieng, C
EvensopMrunakajaylidsenSdonthornthakomBonjingd&atang@y, R
Preliminary analysis of neuttelayimmstograms from Changvan latitude surve
&02Daurnal of PBg&ference Seried, AfQ0 2006,

4 KbamphakdediaBg, Ghuanraksadatn®yakul, Ruffolq, 8z, A

Evensopn MunakagayiddsenSdonthornthaioionjingd/&atangay, R
Preliminary analysisCifahgvan neutron monitor operation in latitude survey
during 2G82@02Qurnal of PBgGnference Seried, Q02010



147

5 T@ngjaj, Pragwhamuntiyakul, Ruffolq, Biebewy,JClem, Mangeas), P

Pyle, Biz, AlceCube CollatBratiorinary analysis of ice Cherenkov detector
operation during a latitud@eaveyrnal of PBg&interence Serie®, 1719
arfn@0 2005,

6 PBetra, MsanokHirota, RrameH, Bugiyam@|uftiyakul@Nort time
flux variability of water masers in W49 N U068 B@\AatlafaPBySics
Conference Serie®, 4f1€0 12007,

7 P@gwhanzZihgsheipNuhtiyakul, B2, AMangeas§, Ruffolg, Evenson,

P, Madsednt€arlo simulation of the response of bare neutron counters &
south pole to vertical secondary particles fré@02dmioahps PBYsics
Conference Serie®, Afi@OT008,

8 Madleg, BitthumsiiRiblo, [Digel, untiyakul@ivst Analysis of Earth's
StratospherRay Emission in Geographical Coordinate@02@id@enai LAT
of Geophysical RS@mretPhysic8, 426QePD20JA028151,

9 NOntiyakul, Mangeays8, Ruffolg, BvensanBRbeX)y,JClem, Hallgrep, A
MadsenRyle, Bz, ATilav,@rect Determination of a Bare Neutron Counter
Yield Func@o2daurnal of GeophysicabHfesmaRritysicl, 4860 O
e2019JA027304,

10PBetra, MsanokHirota, KrameH, Bugiyamaludtiyakul@assifying
Maser features with Fortran and shell script for proper motion study of Wa
W49m019daurnal of PBgEterence Seriek, AG300 055,

11NOntiyakul, Bz, ARuffolg, angeard, PvensanBRbeyy,JClem, J
Pyle,,®uldigl, MHumblg&®are neutron counter and neutron monitor respons
to cosmic rays during a 1995 latid@6é®@eerdings of Science, 358,

Oj L, hK, &indeg qgnj Or KIST ij NLO
NT I Nénj

NJi1 QI | NKL
AT T NI ,gNT

~

NKT NEI NgNENK

—

Z¢ =



148

1 Pe@mnopa®r8mnopas,Méisang Wennapop i®ngtemTRongtem, S
Wiranwetchay@mgep microwlayerothermal synthesis dfghsiblen
Ag3P@4P0O4 photocatalyst induced by visible @oPittheiatical Physics
Letters, 77nN@tEBSS3,

2 K@ewmanea&yannapg@PRl&iruangrathdngtemWiranwetchayan, O
Pronupas, Vbansongsifih@gte@ffect of oleic acid content on manganese
zinc ferrite prop@Q9rorganic Chemistry Communica#®gs, 103, pp

3 Wiranwetchaydryahkha/Rrémnopas,GdoopunSthgjaiFhaipanich, A
Thongter@f8ct of nanoporous In203 film fabricét@®8rphi@@anode for
photovoltaic performance via a spar@tg &@ihwal of Solid State
Electrochemisty, 32682543

29 Oj L, hK, BtfndeNdhgOl I ELnil KKHRO

IENT T Né&nj

T A1 NI q&E | NKENKT NET NgNENK

KNhAaT T NT NgNT N

1 TAongsuwanSvdila, YWumpikaKantarakSagja@mtireflective,

photocatalytic, and superhydrophilic coating prepared by facile sparking pt
photovoltaic pa@éBBCientific Repafitsafi2QLEY5,

2 Thongpap KimpikaK&ntaraksigila, WouloudakifaManc, S
ThongsuwanSWgjaBimple preparation of nanoporous ITO film with novel
sparking me@o6@Materials LeBets, anl 81591,

3 Tippo, Bingjai,Jroila, WaisamerSdittanon Adnthawarkaktarak, E
Sroila,, WhongsuwanKWnpikaWiranwetchaglmproving the properties of
Fe203by a sparking method undenagueificrireld for gparfdrmance
humidity se@062RSC Advanc8spp2Era533

4 Jamrus, dmpaendahthawansunpikaWiranwetchay@n, O
Sanmuangmg&@rpha, WantarakSiagjaiTRongsuwa@rahsparency and

water resistance of a superhydrophobic acrylic surface-{i?@paticdnging TH
assisted SIO@RPMaterials Letters,, BGALERG16, O



149

5 HankhuntqdTongpanPBbseekheaiiamarakSoila, Manthawan, A
Kumpika,SingjaiTRongsuwa@@itérnal electric and magnetic fields enhancet
photocatalytic efficiency of TiO2 nanoparticulate films prepare®by sparkin
&02Materials Letters,, 3008147,

6 Stila,,\Wahawan, dJumrus, TMongpanKahtargkKEmpikasSingjai, P
Thongsuwa@®@Mitoinduced current generation and photocatalytic activity of
fe203 nanoparticles coated mwents films prepared biRsg®kiriggerocess
Review and Lett&sad&P 50076,

7 KOmpika,REman,, $olin, RantargkSiila, WongsuwanPahthawan, A
SanmuangmeodhuRtamaShigjaBRdies on the charactedstics of
nanostructures probyicgmhrking discharge process in the ambient atmosph

air filtration applic&f 100y stals@l ArnQL4D,

8 StiariyachdilaRkhuntgdkahtarakSipila, Wumpika)antaratansimyjai,

P, ThongsuwaMsignetic Phase Transition without Heat Treatment of the as
Deposited Iron Oxide Nanoparticulate Films Prepared by Sparking Proces
External Magnetic@0dtistegrated Ferroelec&icppP# 22

9 Kéntarak REcmanK8mpikaSioila, Wppa, Panthawar§ahmuangmoon,

P, Sriboonrugnifuntamay\iranwetchay@ho@ysuwanSikigjah) P
Fabrication, Design and Application of Stretchable Strain Sensors for Tren
in Parkinson P@&@2#Pplied Composite Ma@riap9 563

10Tippo, PhongsuwanyWanwetchay&unipikakKaintargkSiagjad) P
Influence of Co concentration on properties of NiO film by sp&king under
magnetic fl@02®0entifepBrts, ) arn@LEBP,

11Pa@nthawanSa@nmuangmpdurrPus, TongpanPdbseekheaympika,

T, Sroila, WantargKT Eantranan8iAgjaiT Rongsuwa@ Wwtocatalytic
Enhancement of a Novel CompositeCend@ erins Prepared by Sparking
Proce@02@ptik, 224ngit 65502,

12P@nthawanT HongpanPdbseekhealurfrus, KimpikaStoila, W
Kantarak SEnmuangmpdnaRtrangthangsuwanShbjaiblt air



150

treatmeBil@ernative annealing of TiO2nanoparticulate films without substra
deformati@902@\@ Conference Proceeding@lZPDa3art

13Tippo, PhongsuwanyWanwetchay&unibikaTliantranan8iAgjai, P
Investigation of NiO film by sparking method under a maghedic field and Ni
heterojunct@a2Materials Research Ex@as§D¥6403,

14Janrus, GhaisenSiiboonrugrgadthawarnk unpikakiintarakSiagjai,
P, Thongsuwaf@ Y&lcile methodology to make the glass surface stperhydro
&02Materials Letters,, 2GALA347,

15S@boonruangumpikakKantaraksSioila, BingjaiLBwarn, Muangpil, S
Thongsuwa@dNesionechanism of different alkyltrichlorosilanes enhanced
superhydrophobicity on superhydrophilic sio2 film prep&&aPbyCdip coating
Chiang Mai Journal of StiSpeejat 1SspeSZB28

16KOmMpika KantarakSEboonruar&rofa,, Wippa, Phongpa® W
PooseekheaRaRthawadumrus,danmuangmpdhyfamaHisinkhurod,
M, NuansgiVRranwetchay@hp@ysuwanSiligjaiS®etchable and
compressible strain sensors for gaitomsmitci@gusing crbon
nanotukgraphene com@sigdaterials Research Bx@aseDE5006,

17 TBongpan,\uloudaki® ddseekheaiympikak@intargksrgila, W
PanthawaT,yngsuwa@ngjaiPBrolBuWa¥ 03 composite films with
improved electrochromic properties prepared by &atRifayenialbod
Letters, 25/m@tPH747,

18S@boonruangumpikakKantarakSioila, BingjaiLBwan, Muangpil, S
Thongsuwafsther effect on chemical reactivity and superhydrophobicity «
chlorosilane modified SiO 2 nanoparticles preppreshbif@a#o O

Materials Letters,, 2223fp

19TBongpan,L\uloudaki® ddseekheaiympikakantarak PEnthawan, A
TuantranonT,ngsuwanSikigjaiERctrochromic properties of tungsten oxide



151

films prepared by sparking method using exter@0 taim SGetHFims,
682, ppEH 41

20HankhuntodK@ntargkSmila, YWumpikaSingjaiTRongsuwam® WV
Fe203 modified TiO2 nanoparticulate films prepared by sparking off Fe el
Ti tip@ 01 RPplied Surface SciencdDAZD, pp

21Sila,, \Kantargkk EmpikaBdvonson®dthongmangesirgjai, P
Thongsuwa@mibacterial activity absence UV irradiation of Ag, TiO2 and Z
prepared by sparking @eétt®titerials TaRtageedings, 1EH8574

22B0tbureg Kbtchasayirinsjt,Jin, Zang, Rhemthopg@dahgkhun, W
ThongsuwanKwmnorkagwdhg, Faungnawgkénkunderstanding of crystal
control and facet selectivity of titanium dioxide ruling photocatalytic perforr
&019aurnal of Materials ChefiispysabB166 ,

30 Oj L, hK, BideSBII NLOSGEJ k& NI h NO
IENT T Né&nj

I A1 NI Q& | NKENKTI NETI NgNENK
KNhAaT T NT NgNT N

1 N@ntanaj,NMintangi AMiphanpK8monjindaB8nfong, T

Orbital stabilitytyp&ircumbinary pl&@fdaurnal of PBg&nerence
Series, 2845rnQDT014,

2 Fengsamyit]igng, Runtiyakyl @& ARuffolg, Mangea®,Bensan, P
MunakataMé@dsenChuanraksasswoRthornthakgrBonjinda Macatangay,
RPreliminary FLUKA simulations of the changvar@@e2 @ nadwitor
Phys@0nference Serie®, afQ0T004,

3 Yakum, Jang, Ghuanraksadétnflyakyl Riffolg, 8z, ABanglieng, C
Evensop MunakajaylddsenSdonthornthakoBonjindaMacatangay, R
Preliminary analysis of neddlay histegrams from Changvan latitude survey:
&02Daurnal of PBg&&rence Seried, AFG0006,



152

4 KBamphakdediaBg, Ghuanraksasamn®yakyl Rivfolg, 8z, AEvenson,
P, MunakataViddsenSdonthornthaikgrBonjindalVacatangay, R
Preliminary analysis of the Changvan neutron molatind@eiatienysn
during 2G82@02aurnal of PBgGnference Seried, G001,

5 HayeslG) Kering AviphanM&Donaldlorgas, Chuanraksasat, P
KomonjindaSanguansakitidra, $P EARNEMizing exoplanet atmosphere
retrieval using unsupervisedgaathmelassifi@€@amdonthly Notices of the
Royal Astronomical Sa@igiyp4492508

6 Porikseg Jallo, Eimousin,SWanyHrinoguengiomonijinda,
WannawichjaBaBangvllyeak lensing analysis of CODEX clusters using dal
energy camera legacg\Mamsgelyness rel&®06a20/nthly Notices of the Royal
Astronomical Soci@yppPat8655

7 Thongpoyal, uéangtip SavangwitRobert®, KomonjindaDSillonSV
MarshR®hai national telescope studies of ultredyrsimom@®@ed Iaurnal
of Phys§itenference Serie®, 48800120809,

8 Sa@ppankunamonjindaA®viphanRattanamalBhilonSWarstR, T
Suphapolthaw@inc@mnbinary planet study around N SRSl BRBOELE
Phys@0nference Seried, 4380012095,

9 KomonjindaR¥yaprapS@boonruear@pdiee, C

Relative Orientation of Prasat Hin Phanom Rung Temple to Spi€x on New
The Chief Indicator for the Intercalary Ye8olai tGale@et9 O

Proceedings of the International Astron@36Zlp2a@d6s 15

10NOysena iz, ABai, M LaugiefKBmonjinda,T8rpin, D
Limits on the Electromagnetic Counterpart of Binary Black Hole Coalescer
Wavelen@®G1 q6trophysical Jour@ak@apr §)

11Morgarg, Kerins AviphanyisDonaldiayed, komonjindal&ritchian,
D, SanguangBiollanetary atmosphere target selection in the era of compe
planetolcgp1Monthly Notices of the Royal Astronomft g Siisty, 486



153
1/0j L, hikndleBe KOKNJ OenJo
IENT T Né&nj
T A1 NI q&E | NKENKT NETI NgNENK
KNhAaT T NT NgNT N
1 B@rucca, 0@V LancioniM@ngucgeiyBntaltg,NataliPPPaone, Rinaldi,
D, ScalisgKtuscheSBeinachet.ivl, 4 iu,,@ilB, Shen, Zun, &hao, G
Zhao, Albrechy, Mkakhj, Bielmann,&oen, Beldbaugifikk, Mrech), J
Freudenreiglrrisch, GrochowskagdornHRinsiud, Held, Holtmann, T
Keshk,Hoch, ikbpf, Bsmmel, MsBner, M.i,,Jinzen,MaldangrOppotsch,
J, PankonjnP8lias, MPfger,,Reher,ReicherzSEGhniey Steinke, M
Trifftereg,Wenze) Wiedney,Dénizlj, Et, ,NKeskin Yérlikayay$maz, A
Beck, RhauhanHdmmannHartmanrkdtzey, Bllers,, Balisbury, B
Schmidj, Thoma, Urban, BiancopiBfagadireanBaMegRimjaemQsS,
PANDA Phasg”@RDA collabo@@afEGropean Physical Jod@nattAQ57
nQ 18,

2 NanthanasiC fattrapibaditisate, \dmmanpipRinfaem, S
Theoretical study of intermolecular interactions in pa&taingiecdinuids
pictui@02aurnal biysiBSOnference Seried, Af1G012023,0

3 SOkarg,@hgakiRiinjaem, S

Investigation of electron energy spread effects on thé& Inyavaarigt kR
PBEMU electron linac la@e&dgurnal of PBZ&nterence Seried, 1719
artn@d 2003,

4 APiwattanak®RjRjaen@E®ctron beam dynamic study and Monte Carlo
simulation of accelbased irradiation system for natural rubbe©vulcanizatiol
&02M0clear Instruments and MeyisadsResearch,BeetohrBeractions

with Materials and Atom88A%66, pp

5 Kongmon,JEvisate, ManchaisTeBharapnghdimaniRignjaem, S
Classification ddeanmduced traits in Thai jasmine rice mut@ht®ueimg syn
radiation FTIR microspe@@2dipsiear Instruments and Methods in Physics
Research, Se@i@anB Interactions with Materials and3&dms, 465, pp



154

6 PaklueaR8njaem@Risuf, Thongb&dberent THz transidiation for
polarization imaging exp@dg@édelear Instruments and Methods in Physics
Research, Sei@anB Interactions with Materials and2&Ims, 464, pp

7 KOngma|iRinjaen@8nulation of sefuamee dipole coilstéaring of
electron be@d19daurnal of PBgEnEerence Seried, 4R8O IP154,

8 P&kluea,J8visate Rifnjaem@&libration of pyroelectric infrared detectors
using a light bulb as a black body rad&dg &nrivaé Physitenference
Series, 188arnQDI152,

9 J@kaewRinjeam, S
Design of radiation shieldingMeMfF4inac using the Monte Carlo simulatiol
&019aurnal of PBg@ference Seried, 4R80T 153,

10TechakagyRikjeani@alibration of energy slits and simulation of electron
trajectories in the alpha magne@03®@etdal of PBg&terence Series,
138&, arn@oIP053,

11Kdisri, BuphakylTBongbaRiGhjaemS8nulation and measurement of
electromagnetic undulator prototype for production @0TIaakibdin
Phys@0nference Seried, 4880012078,

12S0Ophakyl RhodedW\MbaisutRimjaen) ThongbaB@sestatus of 4 MeV
electron beam accelerator system for natural rubber irradiation
&019aurnal of PBEg&erence Serie®, AG3Q0T051

13NanthanagRimjaem@&estigation on current transformers for measuring
electron bepuoise current
&019aurnal of PBg@ference Seried, 4880012149,

14Saisrd, (Rimjaen@&sign and beam dynamic simulation of the thermioni
electron gun with external resonant cavity for transverse @@iftauize reducti
Nuclear Instruments and Methods in Physic8R@sdaratgrSection A
Spectrometers, Detectors and Associated Pgip@ent, 940, pp



155

15Jivisate, Rimjaem), Saisut, Thongb# dCeleratimsed terahertz
transmissioraging at theENBB Electron Linac Laboratory@0TRalland
Infrared Physics and TechnoB#2 100, pp

16Saisrd, CSaisytRimjaenm@E®&ctron beam dynamics in the 3D magnetic fie
of alpha magnet at tieeNFABElectron Libaata@@01INOclear Instruments

and Methods in Physics Rese8f@reSmetions ASpectrometers, Detectors anc
Associated Equipment.@65pp

17ChaisuepRNnhjaem@8nulation and optimization of injector system for the
bunched THZF@I Pedceedings of the 39th InterE&omahAraser
Conference, FEL AB65pp

2 O0j L, hK,8nyédJ 1 OLEnkS6LKNILné&oO
IENT T Né&nj

I A1 NJi Q& | NKELNKTI NET NgNENK
KNhAaTT NT NgNT N

1 LangchinSBkulsermspky&chakynyitchak@yNergistic effect of La
and Mo-8oping on the enhanced photocatalytic acti@iRRADS
Letters, 305@tED779,

2 P@nyathipCRoopunSgjaiSBkulsermskil&ing laser scribing for
grapheablatic®02 AP Advancé&s) A1 05305,

3 LangchinSBkulsermsyky&chakynjyetchakyiKidkhunthpd, P
Roles of Mo dopant in Bi2WO6for enhancing phot@agziéttactivities
Transaction8650p1 76 P 629

4 WetchakunWetchakySakulsermskflGence of Fe dopant concentrations
on physicochemical and photocatalytic propeidie©afi2iaucomposites

for rhodamine B degr@i@nernational Journal of Industrial&;hemGtry,
16475

5 P@nthinugrPiapong ABukoo],Salkulserms(keSgn of thagis square
Helmholtz coils for compact atomic mégp2@mesedings coFBRIE
International Society for Optical EngingepBINE31, art



156

6 WtchakuynyWétchakyigakulsermsikn Sverview of-sislinle light
driven heterogeneous photocatalysis for w&Sidoxgmnid catidmsed
photocatalysts used in suspension photoreactors

&019aurnal of IndustiEigindering Chemistiyed®1, pp

BOL, hK, L ddnbeF NOI KKHI N6grij] KO

IENT T Né&nj

T A1 NI q&E | NKENKT NETI NgNENK

KNhAaT T NT NgNT N

1 Pédmfy,WWannawichiaiNi€holf), Llarkd, Haewsantati, K

Ganymede's magnetic footprint brightages andespond to main emission
&022aurnal of PBgEcterence Seried, 20A@0 12006,

2 HaewsantatgdafongWBannawichiaGl&istong, Bue, Versteey], M
Greathoug€¢,Grodent Mao0, Dunn, &ard, €], Giles, RammerGiio, R
Vogt,A®orphology of Jupiter's Polar Auroral Bright Spot 8 Simesvatialso
&02J@rnal of GeophysicabpeseRicysis aa622020JA028586,

3 Porikseg)dllo,, Eimousipn SWanyHrinoguenpKamonijinga, S
Wannawichiai@aSvangvl/aak lensing analysis of CODEX clusters using da
energy camera legacg\dasgelyness rel&&620/0nthly Notices of the Royal
Astronomical Soci@yppP@8655

4 POngsupaSevangwilyahnawichiaBad®nmalaiy®yponsan, R
TNT photometric reverberation mapping aredgsist ofusgdsIaurnal
of Physiceference Series® 13800012135,

5 BOonmalai SdwangwhiyahnawichifBADGE Simulation for active
galactic nuclei feedback in gala @I 2E2 of PBgGterence Series,
138@&, arn@DT2039,

6 Thananusal§awangwhlyahnawichigiyr8inosity function ef bijact
candidates at the epoch of rei@rzefmsmic evolution SIOSMOS
field@019aurnal of PBg&trence Seriek, AG3Q0T2132,



157

7 Wannawichiabaghirattanafjuence of plasma in the vicinity of lo on
brightness and angular exteldsioagridtc foof@0iBiang Mai Journal of
Science ®mpi0BI16

34 Oj L, hK, 1&Hnekx ®| g O] hn ET NT NT NANO
IENT T Né&nj

I A1 NI Q& | NKELNKTI NEI NgNENK
KNRhAaT T NT NgNT N

1 BOmrungsariiadgsithYKrangsldhawet KimnorkeaBuPharitakul, S
Phaduangdhitidha@a®puBBface Modification18EE3NASPLI3 by
Isopropanol as @ra@olvent for Efficiency Enhancement of Pero@skite Sola
&02P0Oysica Status#sapylications and Materials RfieareQP0B0346

2 P@nyathipSRcharitak@h&duangdhitidhaNgadjarurojatamnorkaew,
P, ChoopuBface enhanced raman scattering in graphene quantum dots
electrochemical p@6240lecules@B6arnGb4s4,

3 HONngsith éarangsbicharitak@h&lungdhitidhaddg&@nijarurojana, A
Choopum\rBultelectron transporting layer for efficient perovéRii@ s@ar cells
Coatings&1arn@Lap0,

4 YarangsiHdgngsithSkcharitakiNlg@mjarurojamaaAtranant, A
KumnorkaewZhao, *hadungdhitidhgdzh&pinterface modification of
SnO2 layer usMgduRction double layer for efficiency enhancement of perov:
solar c&020aurnal of Phygsipeled Physi&) 58n¢505103,

5 ROdwihok3DoopunRaankhanGédchardPhadungdhitidhgda, S
Wongratanaphi®8dhsénsing properties of ZnOnsmwodResd Ppplied
Surface Science, 48 68p

6 K@ewyaidhoopunGardchargoRpAnkhaRhadungdhitidhada, S
Wongratanaphi®sgHanism and experimental evidence of rapid morpholog
variant of copper oxide nanostructures by mickO¢Spdiedtidgrface
Science, 4784p



158

7 Wdngratanaphjdéae®yaiCkoopunGardchareoRpankham, P
Phadungdhitidhg@a@Bu20 nanocomposite layehfovéisting

enhancement in Zn&edyiized sola@ell$\pplied Surface Science(474, pp
850

8 Wiranwetchayd@rotnopaBhadungdhitidhgd2hBuangraEhangtem,

T, Singjai,TRongte@;Haracterization of perovskite LaFeO3 synthesized by
microwave plasma method for photocataly@Gl#Bi@ratioics International,
458, ppA8DASQ9

3 Oj L, hK&iindekgnj Ol NeNI1 nl 1 QO

IENT T Né&nj

T A1 NI q&E | NKENKT NET NgNENK
KNhAaT T NT NgNT N

1 Nakapar), Hongthor@pplying surface reflectance to investigate the spatia
temporal distribution ¢ RNirthern Tha@2&CienceAs@l, pp7B1

2 ChantraketPtsaeng;Botamonsakhéntardyakaparn, Banityakul, T
Rad#ased Rainfall Estimation of Landfalling WaB&&3t6rover
Southern Tha@dZMathematical Problems in Engineag8§b33292, art

3 Intaung,Nékkapar@sidy of radar rainfall estimation using geographic
information systems over Chiang &il@cumze of PBZEference
Series, 1&44rn@DT2089,

4 Nakapan,Ghoopus&ospatial analysis of relationship between climate fax
and diffusion of air pollution in Chiang @il Sokklzrens@, pi3rB3]1

36D L, h K, I KighidexOl NKnak!l qoil gjal T qo
IENT T Né&nj

T A1 NI qQ&E | NKENKTI NEI NgNENK
KNRhAaT T NIT NgNT N

1 Tippo, Bingjai,JPoila, WaisameSTittanon PdnthawarkKaktargk, E

Sroila,, WhongsuwaikuvpikaWilranwetchay@mpfoving the properties of




159

Fe203by a sparking method under a uniform magneterfioebhts a high
humidity sed®62RSC Advanc8spp2erd533

2 Jamrus, dompaendahthawarkunpikaWTranwetchayan, O
Sanmuangmg@rpia, WantargkSiagjai TRongsuw@ransparency and
water resistancesubernydrophobic acrylic surface prepatPd\ wtoranbHF
assisted SIO@NPBMaterials Letters,, BGLENG1,3,

3 P@mnopaRi®mnopadyisang Wennapog, i®ngtemTRongtem, S
Wiranwetchaydbn@&tepnicrowakgdrothermal synthesis diglhsiblen
Ag3P@4PO4 photocatalyst induced by visible @oPitt@eiatica Physics
Letters, 77n@EBSY3,

4 Kantarak REcmanK8mpikaStoila, Wppa, Panthawargaamuangmoon,

B, SriboonrugnghuntamaMianwetchayaimhOngsuwaisingjai, P

Fabrication, Design and Application of Stretchable Strain Sensors for Tren
in Parkinson P@@2@\pplied Composite Mariapd k63

5 Tippo, FhongsuwawinwetchayakutpikaKantarakSiagjai, P
Influence of Co concentration on properties of NiO film by sparking under 1
magnetic f@a2G0ientific Repafisafogl 8590,

6 Tippo, FhongsuwawinwetchayakudpikaTliantranangingjai, P
Investigation of NiO film by sparking method under a maghedic field and Ni
heterojunct@02Materials Research Ex@as@D86403,

7 Wiranvetiayan, ®@romnopafl i®ngtenChaipanici;hdngtem, S
Effect of polymeric precursors on the properties of TiO2 filged prepared by
methd@02MAterials Chemistry and PhysGkIP2A19 art

8 KOmpika KantaralSriboonruangrdila, Wppo, Phongpan, W
PooseekheaRaRthawaduMmrus, dnmuangmpdhyamaHisinkhuntod,
M, Nuansg\RanwetchayaihGngsuwagigjaiSBretchable and
compressible strain serggotsrfonitoring constructed using carbon
nanotukgraphene com@sigdaterials Research Bx@ese)E5006,



160

9 K&@ewmane&yannapgRl&iruanggathdngtemyiranwetchayan, O
PromnopasSahsongsifih@gt&E fect of oleic acid content on manganese
zinc ferrite prop@EYrorganic Chemistry Communica®3s, 103, pp

10WiranwetchayaRr@nnopaRiBadungdhitidh@&tar8angyathangtem,

T, Singjai,TRongte @ faradtaation of perovskite LaFeO3 synthesized by
microwave plasma method for photocataly®@if@ratioics International,
458, ppA8DRSQ9

37 Oj L, h K, &tndBxJ&KnT T gOT N1 | KKHO
IENT I Né&nj

T A1 NI q&E | NKENKT NET NgNENK
KNRhATT NT NgNT N

1 CBaiwongkhdrukolq, YamwongPydbketMangear§, €z, A
Mitthumsiri,B&nglienKiGiya, BuntiyakylT pawan,Jipukdee, M
Aukkaravittayaleassirement and simulation of the neutron propagation tin
distribution inside a neutror@o@@iroparticle Physicsn@Barai;7,

2 TengchaisBdbtku), IBtarasiyTigpawar, Kuznetsg¥@Aloration changes

in natural ruby induced by oxygen ion implants cdnoelatechingkaice
dat@02NOclear Instruments and Methods in PhysicgB&mmarch, Section B
Interactions with Materials and ARSB®&, 502, pp

3 Chaiwongkhd®ulKolq, YamwongPyebkeTippawan®eliminary results
from &easibility test of mixed alpha source detection by prototype bare silic
devic&02Taurnal of PBg&erence Serie®, AfQOTP050,

4 \Wongke Y31,I, TippawanPbgram setup and parameter dependences of
GUPIXWHiMulated trace element concentration measured@yRIKE analysi
Journal of PBgéeterence Serie®, 4f1@0IP055,

5 Wongke Naityanuny 8,,L.ChaiwgiNarongchdiippawan, U
Application of MeV ion beam tradueetdsXion in elemental analysis of
biosamp@§2Lhiang Mai Journal of StjepahRep



161

6 Wongke Y31, NatyanuynUBai, SarapiranP®&sade@jppawan, U
Elemental mapping of plant leaves by MeVgiasteapillRHKE
&02®0rface and Coatings TechnohdpyPRITH, art

7 K@u,,,EJrquijq,/Htmannshof,eBe\AUjea,rBéll,,,(Beneke,ng,, Bishara, F
Blanke, Blobeth, Bbna, BrambillaBraurylVBrod, BurasJ,AChengy,H
ChiangMZTippawan, Erratushte Belle 1| Physic®Rapkss of Theoretical
and Experimental R2Q$iR1 @ 23CONCAL(Q 09ptepptz10&020 O
Progress of Theoretical and ExperimeahRing8ER22020

8 KOu,, Jrquijq, MtmannshofeBeAujegrBéll, Beneke, Bibi, Bishara, F
Blanke, Blobeth, BbnijzDippawar, The Belle |l physic@bd@dgress
of Theoretical and Experimental @2 sin§/ERD9

9 SGkum), Rarongcha@denyawamddongchFipPawanDdtermination of
Elements in Gymnema inodorum Lour by PaRiajeHEnus€rii 019 O
Bialgical Trace Element Re&qpb8B93

10T€charag@GutipatanasombpoanDATippawar, Rhanchaisri, B

Lovenergyidh beam produced new fragrant Sangyod Phatthalung rice line:
increasing production of fermeetedici@®01NOclear Instruments and
Methods in Physics Resea@Besedtitarations with Materials and Atoms, 4

Pp4&9

11Thopan, Pu,, TippawanMadification effects-ehieng§ 10 edmu O
carbon ion beams onDis@0l NOclear Instruments and Methods in Physics
Research, Se@@@anB Interactions with Materials angl14ams, 451, pp

12C0aiwaj, Y@, D, TippawarPUEeasurementokqy production cross
sections favi&V)@ons in thiskmples of Si, Fe, C&@0itPdnclear
Instruments and Methods in Physics Ré&@anclinteativond with Materials

and Atoms, 450785

13Thopan, $eki, Yu,, Tippawan Mhatsug@pads cooling secondary ions
emitted by gas cluster ion beam at theavavietimgide of @&MS



162

syste@01NOclear Instruments and Methods in PhysicsB&@mmarch, Section
Interactions with Materials and Atg8=13150, pp

14Thopan, $eki, Yu,D, Tippawan, MatsugEllister ion beam bombardment
and @ofSIMS analysis of large bio@6kdlilelear Instruments and Methods |
Physics Research,8Be€etmnrBeractions with Materials ang148@ms, 448, pp

38 O , h K&Had@®Nh L A ER NS OOGnkinr O

IENT T Né&nj

T A1 NI q&E | NKENKT NET NgNENK

KNhAaT T NT NgNT N

1 StupongSenpabopi€Cl&isulS&elee, Riyapra@&ning Holistic Insight
to Inthakin Festival via Stellanappi@R92P0h International Conference on
Computers in Education ConfereretE&ENRS2EERHN

2 P@mmingWRongtapiSadlee, Riyapra@sing Stellarium in Educating the
Young Generation on Ancient Lanr@0R2@hdntgrnational Conference on
Computers in Education Conferer@eotEQENRS2IT P4

3 DechboopNuntiyaSaelee, Thiansepnflence of lithium oxide on the
characteristics and mechanical propertgrirsisiligie@&2&ey Engineering
Materials, 858 KIE®H. 5

4 KOmonjingeRiBaprapSaboonrueabgeleeP®lative Orientation of Prasat
Hin Phanom Rung Temple to Spica on Bee Ckaes|Baigator for the
Intercalavgar of the iolar Cale@at $@ceedings of the International
Astronomical UnBa6Tap2 664

5 Wngta,Wongwatkit, ahulawetkungkéanPRatthalBgeRe, C
Tawonatiw#@ehlrning Archaeoastronomy iwilleSipgused Mobile
Learning App@&d9CCE 2@ Bh International Conference on Computers in
Education, Proceedify88.27pp



163

49 Ol , h K, 8MdéxN| hiOcel ] 68 KNGO
IENT T Né&nj

T A1 NI q&E | NKENKT NETI NgNENK
KNhAaT T NT NgNT N

1 Mamee, Anukool, THaicharoenONattrapibasospe®iBuristic
compactness maximization algorithmedosioval siigle traps
rearrangen@afJaurnal of PBg&&rence Serie®, 20460 2024,

2 QBier, Bhaicharo@§hHainaut,Rtanz, SalzingeMébbern,@imshangdl, D
Zsin, GWeiddlar, I®loquet Hamiltonian engineering of an iboldged many
spin syst@n25Cience, 837 1ppl D152

3 Thmicharoepnl/NoreRKAndersbA, PowelGRPetersanREithel, G
Electromagnetically induced transparency, absorptidie|duse msiogimsae
Rb vapor cell with a@bteealihfrared laser sy@@MPOysical Review A, 100
&, arnQDEB427,

40 OF , h K, 1&hddes KKHOL©J61 RgKO
IENT I Né&nj

I A1 NJi Q& | NKENKT NET NgNENK
KNhAaT T NT NgNT N

1 Mamee, Anukoo}, THaicharoggHattrapibaBpMpetEReuristic
compactness maximization algorithmdosioval si#ge traps
rearrangen@0fJaurnal of PBg&erence Seried®, 204602024,

2 K@epsell Bburgunds@npet, Rirthe, Bohrdt, Wang, Grusdt,Femler,
E, Salomop GBoss,BockMicroscopic evolution oMiatpé@tsulators from
polaronic metal to Fern@b@Bience, 8363ppSmM6

3 K@epsell Hirthe, Bourgund@npet, RijayanSalomon soss,Bloch, |
Robust Bilayer Charge PumpiagdobD&p#itgsolvedaptum Gas
Microsc@@92®0ysical Review Leterarii@s0n4Q03,



164

4 VipyanSdmpet, Balomon KGepsellHirthe, Bohrdi, Grusdg,Bfoch, |
Grossdineesolved observation-eismia deconfinemfentionic
Hubbard ch@08®Cience, 8874ppl8A.89

5 SOmpet, Bzigeis, SchwariBiadleys, AndersefdMermally robust spin
correlations between two 85 Rb atoms in an d@idANatcretrap
Communicatiofls,atD Q1L E89,

6 KOepsellMjayanSdmpet, Brusdt,HilketATDemley,Falomon Bich,
|, Grosgln@aging magnetic polarons in the ddpbtdfdrmi@eno O
Nature, B7Z69pp38B62

41 Ol , h K &tindeEk T OL n & KNT Enk O

IENT T Né&nj

I A1 NJi Q& | NKELNKTI NET NgNENK

KNhAaTT NT NgNT N

1 P@nyathipSRitiam Weeraponglgamjarurojaanmorkag@hBopun, S
Sucharitakif. ECTROLYTIC EFFECT on GROWTH of GRAPHENE QUAN
ELECTROCHEMICARGREIEESS Review and 1&Beagn@B50117,

2 BOmrungsariddgsithYKrangsl ahawet Kimnorkea@uéharitak,Q S
Phaduangdhitidh&@tadpuBBface Modificationl&E38ASPbI3 by
Isopropanol as Green Antisolvent for Efficiency Enhancement & Perovskit
&02P0Oysica StatusgSadlications and Materials Sfeare@ATD346,

3 P@nyathipS&charitakylPBaduangdhitidhisiginj& urojan& ulnnorkaew,
P, ChoopuBface enhanced raman scattering in graphene quantum dots
electrochemical p@62490lecules@B6arnGb4s4,

4 HOngsith éarangsgharitakylPBadungdhitidhBldangarurojana, A
Choopui® $hukélectron transporting layer for efficient perovéRii@ s@ar cells
Coatings&1 arn@LaR0,

5 S@ranrom Shhtiam,Panyathjp-HBngsitfScharitakyN§amjarurojana, A
BoonyawarKimnorkagWeRicharae@hdopuBi®wth of Black TiO2



165

Quantum Dots by S@latied Electrochemica@pEEysica StatusiSoldi
Applications and Materials SiennépPD8239,

6 Y&rangsiH@ngsitfSkcharitakiIN§amjarurojafiaaAtrangnt, A
KumnorkagwZhao, Phadungdhitidh&@taydpudh@rface modification of

SnO2 layer usMguRction double layer for efficiency enhancement of perov:
solar c&020aurnal bi/Bic§Mplied Physi&) 58n¢505103,

42 Ol , h K, | rn8#r@e«N| KKHOENLO3&EKNGO
IENT T Né&nj

T A1 NI Q& | NKELNKTI NEI NgNENK
KNRhATT NT NgNT N

1 KBambunkog#idhnapGardcharegnChattrapibasoNgsiriritthjgul, P
WongratanapBjfauankha@iiBeovered sitideoated ZnO thin films for
reproducible callased perovskite so@0&M&tEals Science in
Semiconductor Process|m@1 T3, 5rt

2 KBambunkogtlydhgratanaphi€amgdEhareqrCattrapibarHdimnan, S
SongsiriritthigRiy&kha@LeBIEOATED ZINC TIN OXIDE FIL4M for CARBC
BASED METHYLAMNRERIBEROVSKITE SBO2B0FEL: Review and
Letters, &8 arn@R 50109,

3 P@ssatorntaschal@imnpWaneeR GankhasGardcharegnSangsiriritthigul,
P, Wongratanaph®aog@mperature carbon electrodes with ethanol solvent
interlacing process for efficient and stable planar hybrid p@024kide solar ce

Energy Reports2@@p00

4 BBoomanegeS#ahglagokdmnorkagWahg, Tohawet Raankham, P
Gardcharegn\Wangratanaph®wdrdthermally Treated TiO2 Nanorods as
Electron Transport Layer in Planar PeroveRa2 Biyaicaclisalidis O
Applications and Materials SiannéPEDY238,

5 Péathan, 2anglao\hang, Bhoomane®u@nkhaymardcharegn, A
Wongratanaphi@amtlled Structure and Growth Mechanism behind Hydro
Growth 802 Nano@6g2®Centific Repoftsafide8ds5,



166

6 RodwihokQDoopunRBankhasmardcharegnPBadungdhitidhada, S
Wongratanaph®adhsénsing properties of ZnOnmrao@esd Applied
Surface Scienqep 288,65

7 K@ewyai GhoopunGardcharegriRuankhagPRPadungdhitidhada, S
Wongratanaph®segHhanism and experimental evidence of rapid morpholog
variant of copper oxide nanostructures by mickodSAPestiBogfa

Science, 4784pp

8 WongratanaphjdéaeByaiCkoopunGardcharegrRéankham, P
Phadungdhitid@d&820 nanocomposite layehfovdigting enhancement

in ZnO dgensitized sola@ellg\Pplied Sudaience, 47850

9 Péathar, Bhoomang®u@nkhanGivopunGardcharegn, A
Phadungdhitidhad@n§ratanapt@gdrdihermal growth-aligvetl TiO2
nanorods on fluglimped tin oxide @agMaterials Tt@geedings,, 10 pp
1514520

43 Ol , h K &dthdek T OF NT T KL NKNO

IENT | Néenj

I A1 NJi Q& | NKENKT NET NgNENK

KNhAaT T NT NgNT N

1 TéngchaisBabtku)|Marasirj, Bppawankuznetso¢@Aloration changes

in natural ruby induced by oxygaants correlated with cathodoluminescence
dat@02NOclear Instruments and Methods in PhysicgB&mmarch, Section B
Interactions with Materials and ARSB®&, 502, pp

2 KGznetsgvDAngtiplrBarasir®adiation and EmissiariaBSatilarity of
Principles and fMutittional Applic@ida®0ysica StatusgsSapdlications
and Materials Sciefite 2200772,

3 Cherdhirunkp®uBikulanantargsritrakdlall, DitarasirdBesffect of
nitrogen ion implantation on the physical and dielectric paggesties of coball
PZT cera@e2®ROsults in Physica)@BOR861,



167

4 PBichaikamjornviRangkrapantadasirj,B®otkul, D

Conclusive compargamiofa irradiation and heat treatment for color
enhancement of Rubellite from M@@t8idyational Spectroscopy 03, art
ng102926,

44j Q. , O§ NBBtade Oée nl Gnl E

[, OT SNKNGIINTINUJH INEH OIGKNNE N K O

T 1 éi NJTNEI NgNENK

1E k | ANOK KMN KD KGN G B N @ | IKOSENNEBIOE & n EOK
e Kn REOMWENE U KRHditayneet of PiveBes NO@01®H, 8B9 O
YAvailable flof} wjstviaghindeghgthaijphgstickeiev®2 9D

45 Oj L, h K &thdex30O0L T T KELNKNO

IENT T Né&nj

T A1 NI q&E | NKENKT NET NgNENK
KNhAaT T NT NgNT N
Kaewmangé&Vannapq®R&iruangyathdngtemwWiranwetchayan, O
PromnopasSavisongsirTi®ngtepE@®ct of oleic acittent on manganese
zinc ferrite prop@@d9rorganic Chemistry Communic@®3s, 103, pp




168

4. ONKNEOS | Kiaj 1ol njiréeelr OT ET nNEKNTI I nNET kAELOT KOhNJE
K n E L&D KIOME @ @f 7 OF
[ K

A EKLAGD JPES, ) E [ KAEL OT2K6] KN 7T | 5T Tnj K@ ENK
GET EURLNEL Q] KNJ nET q ?vN;FmﬂlﬁﬁgﬂﬁﬂgﬁwEgﬂ
& SNTIT1T1nij]Efe Kbdbgirpejl Dl JnedNIKDSn DO NS &
OB OOIONGGNT N1 T1 q ENKKATT AELNE] Ncel J Ok N

217797N 1§ KN Bab NSEO . .
&, OENSEKKJIT NEI NgNENKOL IVh EKBITI Od INGINOE! S L |
1. i KENT I NTjJNINI TTqrkn&Oi 1 OEOCOTT OEO/"
[ KNI del @KET BN KT | 1TKNGIT
On GBCORDE 8IBF § O EIFBGFT

)

ITAELNE|l N6] RT gnr I OKE
2. T AEL noBITNT| exIEENGSI NKID f IN
L I NT § NT N1 T 1 Of Gl B iR 1KIN
tedndn L NENI NGNOI ] nNET ©6F] O
3. IAELNE] NT ©F EKNJ ENT j
| NTJ Nknj Ol nEijNéENK

EKKJENKT A

<y
m
Z
)
—
-
B 1
)
S5 2«
—
—
) J— 3-

Oc¢
m
O
8
D¢
('D 4
M
|_
Z
M¢

Ol N !
0./ .,/ Ol AEL nEINIGIEKE%W

OO@@MMM&HDI NI KNGZGNO I 1
DEAAIIIOND|OK N G2GN G T 1




169

[k | KU )PES N E

[ KAEL OT2K6] KN 7T |

ol

Tni K@ ENK

2177261 é 6 1 6 k ] nChOEBNGIN0]
2177381 | K Q16 J cehG ONEBNGEIG]
ORI I KA J ceh I NIONED G

OOOOﬂU@ﬁQ@GQ@@@@MﬂUDﬂO
OOOOﬂU@@@@@@nm () [

oooomUmNol 01 @0 BOHDO
0 0 0 O A réIbud NE D @B O EOEXXD NE
00 0 OAENEE SHNB O @OGDIOIRRID
000 OAEBNEP BMNG G EADEAD Kb &y K]
000000HOBMHOABROOOOO000

ORALI@k 6 Gl K Ok GO SO f) (i
000 OADTEND KD D ) AN NEELTD ) (D

OAU@e KNy | Ed KnCEG 5
2177®KNT | T ENKOSIRRDOP

OALI@Bk 6 G| K gl NGO @ NGO O
000000 DA NENKDP BNY ED @O O
ONLr@o KE S E | | GG Ghpgiid

000000 O ME GlE EIINE (RO

00 On@hl NEL a1 kGO EHD OO

0000AUewmd @ @D G GO MNDIDINIE (I

OAUGPGI N1 No LOOIFRD




170

[k | KU )PES N E

[ KAEL OT2K6] KN 7T |

5T Tnj K@ ENK

e EF NENK] QI fir|] KnEl NOk N
LNENI NgNOoeh ©OENn OEK20Y | |

I N§g NIRI7NE I apOEN pRg NG anar e

L N 228K QO &




171

OT7 TOQA W& OOT T OEO

Ik q KNGO R E O TKAELODRKS KAT | KNE| 61T nj k@&
LNENI NgNWHRLNEL Q] TRENKT KT
ESNITTTITnl ] ENT @Inl 3 IlIn[giei i NgNWhL NEL q] r«knELOT K
EEgALLLIE NgNokn elnl @« LLn e SNT (11 TnijE&lKbhelkEh|ONMNTENI
LEKNTITINGNGE @Iinl26 110 s me o o oo o emme e | FES] RTO
MEKNI LTI NGNC @inl 26 rin/'oc'éTél'RN@
WIEKNT I T 1 N¢ ® |TnOOCD.OGDEDIQ |IIII’GD@NC@JK]NDT@I?T_I’TEm1O(x'§TE|'Ng
7701 Ex LNLT KQd g N 3 [1In [ @KNT I T 1 NgNGEIokINENG NG 1¢Hs T ET N g
20770: EK LNL T KQel | 3 I1n | KNI I TIiNgNT 0BDOODODDY 61 BNIEI ©L
20770« Ex LNLDK el t 3 I 1noo0@oEBesDNDT RADHONBDROYPBE KNl JEAT o
20770 1 kK L NL T K/QJceld I 3 [ 1nO00@OGERADNDT Kqae DHDDODDDY
2077061 kK L NL T K@joel I 1 | I NOOOMOGBEERONDDK e DOHDMmODODOD Y
20770t nHI 1 K L NLT K 1 TInooaosaoaDRNDT KAl lt MOT T Bh|4+ KAT | KnE
207711 NT B ENKT NET ¢ 1 I1In 0.55LKLNLET K@eeld It NOT T Bh|el NI&MA |
20779 L A3 I T N| KINGC 1 I1n 0. 55L BRI kI NLT KqQOk NEkG|l NGNOO. 5
20779: LnJJT N| KNGC 1 Iln 0. 550/ M AENKI NET ki gntd g 55/
0.5570JJ1 N| KNGGNET 1T NER
0.557MJJIT N| KNGGNEI 1 NER
10 K NGk B @il 3 / - B 6 SO E
6h] 6kNI EENEEKNOKNIOE§ N EN
I NgNRAET Nl o] T AR & \ o2
20771: ENKh SN&T NT E 3 I1n 0. 56NBASNOT NI ENKOWNERN|t KNT I KnE
ENT T N&njT NE ] 0.5mmNEuméa&»é@Eb@Db@IeklNiI@."””LL
20772 Il NEL Q15 § NE 1 17 TR T gNOO0. 5
ppesyge LK;gugthEt . ”2 0. 560K| gUNLNBOADOODDEG 9




172

Ik 4 KInG BRI E O [ KAELODRK4I KNni | KNE|] 811 nj K&
20772°F A1 T KENKN] N 1 T1n 0. 5b0b1 KENKN] NKNI [ h NG
20772¢ ceJ 6 € KIJk OF NF 1 I'Tn 0.5608e6KIkOL RBRABDOADDH
20774: 1 k1 gh &l EOEE 1 Lln 0.5B6RI ghél EOBRBDOOODDH
207741 k| gRel EOEE oIl 0. 56RDGAEI EOBRBOOODDE
20774 KnEL n o IH/E GQ]C 1 I'1ln S e
20774« K E I i & | CE G Q)¢ 1 I1n Q. SKAEINOIEGAQOKMN] KhER
20774t 1 k| g i Ok NE Nk 1 Iln 0. SKRPLNCIEGCAOKN] kKhERI4 KAT | KnE

I N6k RET K T 0. 5bRBgNOKNENKeSNI I Bf|el NI&MA L
207767 Wl NE L QT NI ¢ 1 IIn 0. 58MLNEL QI NDOdDOPRDG I NgGNOO. 5
20776: D hul NBL QT NI ¢ 1 I1In 0. 58W0NBLal NDOOODDRIIO| _ L
2077661 e 61 6kj Al N 1 Iln 0. SAUKIE SNKIF ET NEet JarNin oL VN EKNI
20776t6 e KO L BJOEC i Lln 0. 568861 6kjnl NiGexh]h oo okD!
20776° 01 e 1 Né ENKI N 1 I1n ORI AT LA

«SNIT il Ne 0.564KNDr tEJNE OKMKNBT R ]
20776¢ W hul NE I Q& | Ek 1 I1in 0. 56H8B1 NEENKI NKAE| #HNA '["KI”];I:._[ er]E
20776¢ W hul NE I qOk N¢ 1 Iln 0. 586 NHINGANEBOOEROODDY e NJ'IMA L

LT nijNe 0. 5FWENEL qOkNsT &#61 Bkp|! NGNOO. 5
2077761 A LT LNLT KQpé 1 I1n 0. 56BRILNLT KAeODODDBHDE® >4 7
2077761 0 L1 LNA T KO 1 [ln 0. 56641 LNLT KAODHDDHD G
20777,IIE%,<:.E§EenEOK 1 I'1n OSEBJKEnEE”enI:EOKNIl?Nl?FN
20777¢1 k| gnlLT NJel 1 Ilnp Q. 5bhkFgnllNJODDDDODDY
20778 Jhul NEL ah NK N 1 I.In O. SHBULNELJh NRNDBDOROG
20778: W hul NE P alh NK N O O 0. 5BR0NEOAhNRIDNDDR TG
0.5 DL NEL el EL 1 [ In/lhhEKNYTITINgN + huh & | J I
O.56I-Eii|iNT]N 1 I In/lhhEKNTITINgN LFT &l §gnl
0.5 hNKNLNLT KQL 1 [ In/lhhEKNYTITINgN




173

[k ] KO B E O [KNELORKS KNT | KNE|] 81T nj K&
2077« nl ek oxkNFE 1 [ln 0.5BbAR&OI kNI ELKKI NEHR
OOOOIOIOIIDIO(OlOI’DIOE)cOK,)rO”OA IKDE 5Kt EBKS] FEKGEET NEI
SGLNNOILNJel NJOILRI gl ENENK] Qi fir | KhE| NOk Né BNEK
I KNI NKI'k nELOI KT A#HN o o T R
REKNT I T 1 NgNTFHE ®wIndi EKNT I T1 NgNEI KROAGS ] REg N N L
2EXNT I T 1 NgGNGE Kleednldi &0 /CETNg NDRRDBI Ul DRO MO K &

[, OOEKNT [ T | NgNdFHnEILANE NI
/ @Km.|iimmmmmmﬁmooo
L 0, OEKNY I T 1 NONEOODN T
SLIONGGNE N1 1T q | 000000006 GNT NI T 1 q
20779¢L N1 ] KNEGND 12 Lln 0. BBFI7] NI KA G Oa OOOEENDGT
6 OEKNTIT1NgNI OO@.O@%’)}QRDT |v| [ Ng NI r“l,r oejvr]l r'1~TvI
1, OTNIGEDy T & &ilN| NI @OlNJf)EDriINtEé\léh EARNN
2 OT NIBENr T edéceindr O O OITNJBEDrkeDeed&l ELNONI
EEROEKKJIT NEI N§ OOBOO@@@@ILENKO[KNEITF\G_ .
I K ENT I NTJT NT N TTQF KDFLnlTl i KENT I NIJNIRITT qOrknl P KAT GERF
O?he,K”'EN’ST';T_KﬁTCE' ©01 ] O1TCN | nNET ©F ] ceh@KAT ENKT I 1 KAy L KENTTKN
Tier0gohj | KEN'A o Om'r"@”@k“m“gmmme@m«m ijéfullKuarieDQET“ﬁi- PNELnl T
OKELjJ nNET ©F] O/ O8KDNDr | E y _JI NI T NkA]J
NG GERNT [ 11 NgNGE L NeNT NG| ENEDHPREARGK OE AT R ND N 6] h
LNeI\INiNIJPNLéN(lEﬁLI\IGUCDL&G\IESLGH K"nEL”E!NO!R'GW'OKE'JHNE
hNKNRENL T KQO




174

Ik N KO 32B/In E O

ol nj kE

’ T
T Eil N9 NUDRLNEL Q] KNJj n
eSNI I T 1T nij ENEXKA@® I
E, OEKNT DO O MGINGHEKG Jo@dD B TP
00/006@ADI T I NGACGRAGBSODD B B
[ @KNY [ T 0 NgNEIaINeNa N §ENG
2, T NT 0BPOOMBODDY

g
K Q1L ®DIORDIOIDIDH)

OYOs Bk LNLT Kael FTiAJLBN

OO BHIRTI KREIIIIE NI SNT K

N . . O T T

OXYCE 6 6 BN | EJ Nl [ NGO KA

OO OR) B NET e ISWE N KON TN foa @ N H
OO0OQORMGEONIONE Il NE L q]

O0YO5 p GBIT AT NENKo éKNDr/F EQ

OO/O5B@AJT N| KNGIGNET 1T NER
OO/O5B@0JT N| KNGGNET T NER

/| @KNT [ DORNGIPOSIOPOIOHN Q

6h] 6 kNFEENEEKNT I T1 NgN

0/ 56046 @& FHION

0/ 560LLKAGEJ ceh

0/ 56LPKQGEJ ceh

N J
0O/ 58mBENEL &l El N
0/ 56PB61 6k] NnOECQ




175

Ik N KO 32B/In E O

KAELODRK# Kni | KnE

ol nj kE

0/5B®iiNLNL|@mom®bbbb
T

0/ 56806

v

6l e61 ORPDOODOY

0/ 58l

NELmeleD@mDNBm@
0O/ 5EANBESNKEFEOT Y

0/ 5BEHK]

KNéJNIENKé!kﬁn

0/ 568 GFKAOKNI ALl LNL
0/ 583B8BKINIJNINELALT L

0/ 566KNr I E6KNESGNEBL
I

0/ 5BEROT
0/ 5EBKO] nKAELAOINnD I Kk

i TENKk SNel I1F

0/ 586 PEWEIK OT 1 6hoJT o8l

0/ 55BBRNELAIL kNDODOODDH
0/ 5667 E&6 '

0/ 5pP&I

[ KIKIND E

0 Kn

L N&NK] Qi

) N

Ni N6LITNEUDhENE
(il N

K

EKNY I TIN

nr
a N
&0/ 5, ,," 000
NT

0.0EKM

I TI NgNEEBFKERAT | K

TTAaT LIn] O

-

D O e~
—_ -

'Zm:\
 O1

— U1 —
3~H_x
—Os
=~ O m«

+ KAT g or |
0/ %5 aXr | ¢
Ll hek O E
| KAT | KnE
Tal Ling

4] uEKNG N
0/ 556200
I NgNO kDI




176

Ik N KO 32B/In E O

[KNELORKS KN | KnE

ol nj kE

O O&EHAKONDEENT N1 T 1 Q)
0/ ®DOVD] NI AOODJPRBGCGHBRH

O OO0@BHONDT | T I NgNT firednl AT |
O OT NJB FNeet®l@ h RER RKNR

O @ OTNJSB el e & EL NONI

000000

EQ OOENE BNKEKJITANH ITNGNENK O] K
O ENT I NI 7 NT N1 T71 QOI KRNI

] nNET ©F ] ceh®KAT ENKT I T Kn

ENr
ENr

T
g NI BOBTieDO KO 6| | OfulKpaieD &I 6 F
ENK| KWipgeddingsl N & N K DN EN GaNrE N
TAELNE|I N6 RT gnr I OKEIF] nNE

ééTEiNgNENKLrTuthth
S N IEINT TKn I3 KdeJ’l @Jfaaﬁ ID

0 0 Q,0@BOIKON

|’ T M;aglmcael,{ mn |h|Nr®
| @KNT I T 1 N §NoRhodiom@Ea ok
| KNI I TIiNORDODOODODDY

00 ®SEKLNLT KGQOooooooonbn

0035EKLANLT KAQOOOOOOObDhH
00350HLNELgel NIKal T BkN

0035ERLNLT KQeDHDDOODDH

003508BnN6/1 KREeDDDRIOODDM

— o —

—' [T [Tk =,
= =z =

Z 35 o
Sy X :II
— T ZiT

ZeZ N =
A




177

Ik N KO 32B/In E O

[KNELORKS KN | KnE

ol nj kE

00350H4n060 KRE=DODDROODDY
0035EMKI hkl EOkNENKLI T EH
00 8N.KA hkl ENJhL NEL /&M
0O035ENKLIT DLNEL QT NODR
O035BMNT I Nenj 1 NEhR®NI DY

7

00357AJJT NENKL T Dl NER
00357mMJJT NENKL T Dl NER
| XK 100 NGINGeMa EGOOEQ
OKNIEENEEKNI [ T 1 NgNE O&
0035@IDIJt NOk NI N6k RET KF §
0035 PMNEL Q& | E&0EAERIDDY
0035RKBGEOK NS ERDOODOOODDY
KNI O kNI ESKAT T EKNY [ T
I N& NK] QT fr ] KnEl NOk Né HNE K
EKNT I T 1 N&ONEENONDRATET ANg AN
&0 /O8] Ej 'NQNB®
|

N BN KW INTE 15 & 101§ Bl h O) @
T T NgNT FELN&NIINGI
I TIiNgRDOBODODODDY
0. 46 Hanl NEeHNT LNLT KON
00APZBRNDDODDDONGNE KNI EHPOHDO
0, OEKNT I 1K MN&ANRH BBFmIH) dx

&, Ol KNGGNI N1 T 1 q
0 0 DHWI7] NT KOO0 @IOKKD G G KD &)

e, OEKNT I T I NgNT firednl Al

+ KEKINK 1) B
0035. 50C




178

Ik N KO 32B/In E O

K AELOREK4 KnT | KnkE

éEnrthNéhEEﬁHNﬁ

OENr kel g8 &1 EL NONI

.OOENéEKKJTNEiNQNENKC

I NI NIt T 1 Ol KN

1
-] eh ®©KAT ENKT I T KAT
D 6 ] OfulKpgieD &I 6 F

N K| KNPépgeddings§ NE NK DR B N §Inl ] i

No | RT gnr I OKEL] nNE

— o A——

ol nj kE
Kni 6 EHHA
KENI | KN
NELNnITT
NTJ NknAj




ETONKNES ] KAj 1ol Aj7 &6 0T ETnNEKNI i nNEO] T ESNIThRENKL™ N

0000 @EIOEDNGNWAANER@)] KNJ nET (]

Or7T O/ O&0O)] I OEOOT T OE/ "

Oj TENKLMNE]I NGhNJ Oj TENKLME| NJ] KAT | KT

gnRT |1 TnAaroO gnRT |1 TnAroO
j NEENKLMNE|I NTfArO |ijNEeENKLNEI NTAaro T ni
w3ndn EKNYTINGIoNEGRN | T o8& D EDED ED DG NGO
LEYjnNISERr T ceéij NI NT nNE] KN# I
0000000000000 000OOBDHOOOO O &
i NEENKLNE| NTArO |ijNeENKLNE| NT Aar O ''Tni
w¥ndn 0%749 NI J NI NiT1 0] KNGGNSGI /0
217791 A J K NE G N 6 1 AONBIDIONDBIO@]OKNB O
0000000000000 00 00 EDOOOODOGUE(

gn&T |1 TnAaro gn&IT |1 TnAaroO
j NEENKLMNE|I NTfir O |ijNEENKLNEI NTnaro 7 ni
wdndn 0%749 NI NI Ni T71a] KNGGNGEI /0
0/ 55700000000 nJ J TON) OCRDEGGEDEBION
0000000000000 0O0OEDAOOOOOAD (
jNeEENKLNE| NTArO |ijNeENKLNE|I NI Aar O 7 ni
w¥ndn 0%749 NI J NI NiT7T Q] KNGGNSGI /0
000QOGQKANIXENINAA T (] +

000000000 EDAOOOOOAA




rr

/[, 00T EIl NgNWhL NEL q

180

OTTOOO&éjTOEOéTTOEO'

Oj T ENKLNE] NGhNJ

G TENKLNE| N| KAt | Kf

GART [T TAr O
3

j NEENKLNEI NT fr O I'T n
0.55.,BU/EKLNLT KAQ8GNET k| gn 1
0.59 ., 8IMEKLNLTKQeiFTTnIO 3
0.585. BUBlKLNLIK@@UUiNOTTGTﬂT
0ALIOOIO ] NT AENKTI NET K| g6 El IBL

KIQDOOOOOOOOOOO0O0OUOX

jNeENKLNE|I NT Ar O T ni
0.55.,BU/EKLNLT KAQ8GgNET k| gn 1
0.559.  8IEKLNLTKQel FTTAJO 3
0.55.,8JL31 kK LNLT K/Qeeld 13t NOT 7 GY AT
0ALIOOIO ] NT AENKT NET k| g6 El IRl

GARI T TAr O

KIODOOOO00O00000000u0N

j NEENKLNEI NT fir O T ni|lijNEENKLNEI NT Ar O I'T n
0.55.,8JI2EkLNLDKQel TThAIO 1 /0.55.,8JI2EkLNLDKQel FTTAJO 1
0.54. me|KLNLlemUUiNOTTGTGTo.sa JBIIL4)N K LNLET KOeelJIJt NOT T GY B7
dmm5sammlnH||KLNL|quK EKLmtamm5samm|nH||KLNL|quKNEKLmL
LEFYjnNTOERr T eé&ij NI NT LEFYjnNITOERr T ceé&ij NI NT
KIiJ 7 KIiJ 7
gn&T |1 Tnaro gn&T |1 Tnaro
jNeENKLNE|I NIl fAair O T nilifNeENKLNEI NT Aar O 7 ni
0.55876F7/LAJIT N] KNGGNGST T NEWWLO. 558767/t AJIT N KNGGNGT T NENRL
EKNTT1Ii NgNoknNIEO 1 EKNTT1IiNgNoknNIEO 1
0. ®EOBIIL7] NTJ NT Ni T17 Q)] KNGGN6L O.@MDHIUINTJNTNlTTQ[KNGGNéﬁ
oLTtrnieel Ok N6 e KEKnNnN oLTIIrniegel Ok N6é KEKnNnN
KIQDOOOOOOOOOO0O0000®( KO OOOO0O0O000 0000




181

Oj TENKLMEI N6hNJ O TENKLMNEI N|] KAT | K1
i NeENKLNE|I NT Aar O T ni|liif NEENKLNE| NT iar O ''Tni
0.55970870LnIJT N] KWNGGNG6T T NEWJRKLO. 557,870/ IT N KNGGNG6T T NEWRL
0.55873xL70 NTj NI NiT1Q)] KNGGN6T7 [0. 557377 NTjJ NT NiT17Q)] KNGGN6GT
LFYT NTGFNITNITTQ LFYT NT]NTNITTQ
Ki J / KiJ /
0 OO6&T EIl NgNIUDHRLNEL Q] KNJ nET Q
Oj TENKLME|I N6hNJ O TENKLNEI N| KAT | K1

GART [T TAr O

jNeENKLNE|I NIl Ar O 7 ni
0/558.,/0] EXLNLT KQLSNIKAaT Jhl 8 E
0/549., W] EXLNLTKQeiFTTnAJLSNBK
0554 , 1] INTFHOgNEeSNT | AOk Need 6
0/ DWOMP | N5 AT NENKI NT h 0@NEASG

0000000 g ORGET O ONEIDNONDEXOIP O O O O (
KIODOOOOOOOO0O0O000mMDBJE

GARIJTTAr O

jNeENKLNE|I NT nr O T ni
0/5d”m1E&LNETKQLéNrKhrumtmE
0/558., ] EXLNLT KQgeéel TTnAILSNBK
0554 , 1] INTFHOGNEeSNT | #Ok Need 6
0/ DHOWMPQY H/N5 AT NENKI NT 1 o@gAEAS

O 000000 g ORGETONI ONEOIDNONDEIOIP O O O O (

KODDOOOOOOOOOOOOOOOD

j NEENKLNE|I NI fir O r7ni
0/ DOHOB| , GBI mP6I K REcelJIJt NLSNI KAT
0/®®D@1,$emnyréjnriméﬁjKNhﬁ

0 / BIHOP Q)BE@NBIOOION E NK 6 & K N rO-OEjJOm(
0/ SR IPOBADOOPWPOKNGEGNGST T NE IGud
OOOOOOnl'nuo@@@m@mm@@qm.@@@(
0000000 AAAGg OO O ;
ooooooammmuaonaﬂn"“

Ki J

‘,oooooga@@@@@oﬁoﬁmommmmmmmmmm

jNeENKLNE|I NT nr O 7 ni
0/ ©DOO®| , GBI PSI K REceIJIJt NLSNI KAT
0/ ®DOHO®| ,deeNDr  EINFI N&gA] KNh AT

0 / BIDH/06D Q)JO@OIOOIONENK S e KNy | EJ Mt
,57/OOOOOOﬁbOtﬁJJTWDH
iiiiéiiii

0/ BXEY 4|

0000006 @@@m@m@@@qm@©@@:

KiJ /.




182

Oj TENKLMNE]I NGhNJ Oj TENKLME| NJ] KAT | KT
gn&T 1 TnAaro gn&T 1 TnaroO
UNéENKLnEINThrO |Tn j NEENKLMNE| NT Aar O rTn
0/®57 3] LRTAT N] KNGGNST T NEWWLO/BS7 1] LRTFT N KNGBNSGT T NENRL
EKNuiTiNgNOKnlé 4 EKNT T TI NgNokNDIE 4
0/ ®EO7II] | BF 7 NT N1 71 Q) KNGGNG6L [0/ ®EO7I] | B8BIV7Z NT N1 717 0] KNGGN6 L

K I0D 0000000 00OOOOOEDI

KIi JOO0O0O000000000000

jNeENKLNE|I NIl Ar O T nilifNEENKLNE|I NT Aar O T ni
0/ 58773 JNTT NI NiT1Q0)] KNGGNG6T7 [0/ 585773 JNTTNINiT71a] KNGGN6GT
O 0 000 0 O OVIOIO ONIGONDIONDIOIOIOA O O O 00000 O OWIOIOONIGONDIONDIOIOTOA O O
Ki J 7 KIiJ 7
0, OO08T Ei NGNENKLFT DL NEL q
Oj TENKLNE] N8dhNJ O TENKLMNE| NJ KAY | KT
gnRT | 1T TAr O gAnRT | I TAr O
j NEENKLNEI NI Aar O j NEENKLNE| NT ar O 7 ni

LFEYjnNTOERT T e&8T nNE| KNSTILT ni
Q 45@ 4ée®dEEAANE é FONIOLONLIOTOKO@IODN
M 3 @A MGO. ADIOPIDIVILAOG OO0 00000006 (
0 0 TEAAMQODIOMIONDDIOE | WD K@ 4
® 36 OADEBODPD@ORBO@IDIDIOND O O O O @@ ¢
2257200 , L 1J GEONDT. | ONGBORQ ChGBON T W hul NE L Q)L

KIOQDOOOOOODODOOOOO0O0O0NA

Q 450 4¢®da@adN E é FONIOLONIOTOKOAIODN]
® 3 ® i@ MGO. AKIOMIDIVILAOG OO0 00000000
0 0 TEAMGODIOMIODDIOE | KWDIOOIOIO O K@
® 3 6 ADEBOODPIDIAWORBO@IDIDIOND O O O O G ¢
00350. OOPNIOI N&nJ, m@ONTOJul NE L QL
0000000 AaAGJONT GO Q-G Oox( OO ¢

KIi J | @




183

O] TENKLNE|] NGhNJ

Of FENKL NE]I N| KAT | Kr

i NeENKLNE|I NT Aar O T ni
® 3 500350 EXAGITOK QG O O O O CIOIAAA]
® 3 ® il AMBEO. OO QOO DO O PO (
0 0 EHEMOODBHOPIAMODRE G CGONOOO00AM ]
M 3 BOADODOBIOIOIOI E Ok N E N OIQCRIEIGY
2257110 L, 13 O DHOXIOIOIOION il N E L @O DGIONIC
0000000 ODIDIOIOIOHICOBIOGONDOOKBKPK

KIODOOOOO0O000000000D(

j NeENDKLNnE| NT fr O FrTni
® 3 500350 ADOIADIDIVIL QG O O O O CIVAVAWA]]
® 3 @i ABE0. OIONDIOITK ) © IO IHIOIODG OB O (
0 0 Q. MAODGHOPIAMORR E GeB GHOADADDADADAD
M 3 BAADODOBIOIOIOI E Ok N E N KIGEEI@IGN
2257110 L, 13 O BOMKOIOIOION il N E I @IONHORIDG
0000000 ODIDIOIOIODIOOBIOGNDD OB

KDDOOOOODODODOOOOOHOO

gART | 1 Tnar O

jNeENKLNE|I NIl fAair O r7ni
W 350LEID.ENEDD k F EVhL NEL qQOO@O@!
M 3ORMETTAGATD NENKL | T IJFULNECD]G)]FZD
0O 0 0 O O O OBKONDIOI OTOI OFDFONDIOKOIDIOFO D TRTHDA

00 3 51717,0DWOPNG N0 1 q] KNGGNGM(DGDG

KIODOOO0O000000000QAQ0(

gARIT | 1 TnAr O

j NeENKLNEI NT fiy F'Tni
M 350LAID.EGNEKDD k | ENhL NEL Q0@ O®1
W 3ORMEOOGDIT NENKL T IJhJLNlO]O
CO00000OEHRADOODOAG A6 @ OO E OGN
003531717,0DWO@HNO NGO 1 q]) KNGGNGMDGDG

IO O OO OO DRI

i NeENKLNE|I NT Aar O F'Tni
MW 3OQMEXOEOT J T N EONOKOLOHOTOIOHOLOND H IR X
003351717 OBMIIONT Ni T 1 ) KNG G R0 G

0 O O 0 O O OLVIOIOI ONDIGONDIONDIVITOWDDDDDDQ

KODODOOOOOOOOOOOO 00D ax

j NEENKLNE| NT ar O I
0 3ORMEOOHOT J T N EONKOLOHOTOIOHOLOND H I TRIIR X
003351717 OBMIONT N1 T 1 Q] KNG G RGO C
O O 0 O O O OLOIOIOI ONDIG] ONDTONDIOTOTOWD DD DD

KDOHOOOOOOOOOOO00OO®OC




=N
[TI¢
D
=N
—
()
Z
¢
—_—
—
Z
Py
>N
—
([@]¢
e
¢
—

¥ W - o o 1
dothduuminenduFoalni
Idemsfinmszduiadiafinm
NA. wXXE

e I nsAmnszduiadafnveunninedodesniulddenmseudes  aeandeiy
ATWINHLIOIAZ HANMTVOINTE T GANIANHWHINE WA, &l Fudlviudnlay
Wiz TRYRAn ANy WA AR o) WA el :imﬁydﬁmmgm UAZAUMWADANA DI
IUAINAT FIUMIgANANYT nsNas JIundngaTszduTTadafnmVeINTE NI 1ANNTNS UaznIol

a

1195 U IATZAUGANTNY WH A

)
piffed AN INLINT b&(e) wHmTzTtiygaun ool Wi b&&e uay
P a ¥ ad a o A ' & A
Taodeiauouuzvesaninms Usznoudundlszgmanmimedododd Tuaslszg afeh
' i ¥
Mo& &8 1o e NINYIAN W.A. b&&s Toondotiain 3 dudelalil
Y ywwrj{ld e Bl @ a @ A P9 = @ e a8
10 o Yotieduil Gondr “Votladuumrinerdododlwil IdaronisAnuszauliunadng wa.
lo& &8~
Ea '
10 lo Il etlduiidmsmindnnidhdnmluvdngas seduilszmaiioiasiiadia Usganin
R a a a @ e A =
szmaiivtipsiiadadugs uazalSgyanen veemudmdin luuminodododdu dwdilngfnm
<
o &g Hhudu'll

¥ Y o w - o & A & U Y v Y o oo d 4o
VD e UITANUDINAY TELUYU AN maﬂszmﬁau%m"lmmﬁuﬂ'huaﬂwuamﬂuu HIDBPIURM

¥ k4
@ A @ a A

A Y Y yq Y Y
voudanua 1y ludetinuil 1 el utinnu

@

Ea
v Y
Jo ¢ Tudetieduil
“UMINGFY” MM WM IN B eFee L

“aoiuganfiny  wieanwn  aoniugandinndy  AdninoueuznssumIng

= @ = A a @ 9 @ < ~
E}ﬂ‘l]ﬁﬂlﬂi"uif]ﬂll1ﬁiﬁ1uﬂ1iﬁﬂﬂ1 Wi 81]1’1131/]81ﬁ§]61ﬁ mﬁmmyﬂunsm“lﬂ

“PFunaINede” Hu1waNNN DanaInends vinInendodeslul

= o

“HYIUTHT MUBADINI ARl INONFY M50 AINIINMINEunseed N NAMITans

P
@ A

L%ﬂuﬂ1iﬁauﬁ1ﬂ‘i’f6ﬁdﬂﬂu

o o ' Y 1a va 2 @ = Ao ° r 4
“p1m15d5zd” nueaNuN Qﬂg"ummiuummmaammmms NEINAUWH UL D19138

9 1 P o s A S Ad Y Ao a o
HBIWAIANTI5Y TOIMIANTID15Y AR50 MTDDINTYHLFYIVIYLRNIE NUHUINTUNAYDUATUAUT

a = awa YA d
ﬂﬁ]‘llENﬂ15Qﬂllﬁﬂ‘ﬂ1LL§$‘1J§]°]J§I1’?N11/]WI§JL'J@1

o/lo

184

EEr JnoOln



o

dwsunsaindhmdngasimsminanniu - wiondnaasanuimilovesaeamiiu

P o A T Ao wa Y o w A Vo
9TYHIDYADINTVDIADTVUNUANNIINNOUY  NUAUTNUALMNIS AU NVDINA VY @1ﬁ]|1ﬂiﬂﬂ15

a

a @

'ns‘/ 9 L4 9 o o a a o o @ = o
peedaliiihy ewsdilizd ewwdilzh lulusiainnds  ewsdlszimdnges  wieend
¥
AruRaroundngas udweansdl Amanurnevesdeiiiduiidae
o Y Sy g 3 o
“orsdney” nnennun daeui lilyennsdilszi

o o v a a @ ' o o A o v o
“f’)ﬁﬂﬁEJ‘]J’iZEInGluﬂJmWIﬂ'JT]EﬂﬁEJ” HNeAN 191585z ﬂﬂﬂmﬁﬂﬂﬂﬂiﬂﬂjuiuﬂ?iﬂ1

a
4

Y o o9 v @ a2 el 2 a a o o 9 a a
‘H‘L!WIL‘]J‘L!E)Wﬁflﬁjﬁ@ui%ﬂﬂﬂmcﬂﬂﬁﬂ‘kﬂ @1%158%ﬂiﬂﬂ1ﬂiﬂ]ﬂﬂlﬂuwu'ﬁ Bﬁﬁﬂﬂﬁaﬂﬂiﬂgﬂlﬂuwu‘ﬁ
o9 o oo 59 ¥ &4 e v & a v g ¥ A
DMTUHADUINAUANLA !Lﬁzi’ﬂmiﬂl’dﬁﬁ)ﬂﬂiXMJﬁﬂﬂllg #9185 umsudadannurInends Iaiminn
Y
UVNAU

a

o o w ' o o o o a o Ao A
“p1dlszdmanges” wneaun omsdlszilulinnaIneds nlgadinsie
v o o a o o o & a9 A Y Y aw a w1
duiusiumudInvesidngasidledeu Slininaeuuazduandtelumuimndnan
JYy A Y ' s o w A 9
“D193IR5UHATIUNENGAT”  HIwANuN  omsdlszimdngeshiinazrdinlums
@
VINIUAHAMANGATUAZNIEEUMIADN  AUENITRUNY  MIAILANAUNM  NIsaamLay
b4
szidiuwe wazmafennudngas  emsdRiuAsreUNANaaIdeegiuAnseUndngaTiunaca
Ao =
FUIMNIANIANYI

dYu A

¥
& o w I3 o ' o
nadl mmif‘]ﬂixm‘nanqmﬁ]mﬂummsﬂwwwweumnqm!ﬁumw e Hangas Twm

o

=3 @ ) ¥ FY @ s =3 a =y a = s A a a
doaiulild endu wdngessedulSyan IndulSyguenanim@enty viswdngasnyinens
= a Y S Y a @ Yt @ Y a @
vioanInems Imiluermsddsunnseunangas1aon o wdnges wazennsddsulaseunangas
@
annsadiig 18 limy o au
Y A ' Y [a wa a @ a A~ 9
“938FNYRIE” Hnenwn AFiRau T Inndeansinms delianug
A A o a ey @ o a a o o oA A
anuFeIny wiellszaumsaigy lumadmidaaeulundngasvesiudainnduivesd vie
& A "
Whunlsgdmd
9 A ' A gt P A
“nTenEd”  venawn  yeainsnelui hildensdddernamwme wie
a o A 9 ~ A A o a A ey
YanaMmeuenuiINeds  AANNg  ANnuGeny  wiellszaumaaige  Tuaninidlaaeuly
w v o a R & PoA A oA o o
nangasszautinnafnyuiliuennd viseldlunilssiny
“HRMUNNIFINGT  HINEAIWD  wammaInms i i lsdmvilwesnsfnyuiesy
= o a Ay Yo ' @ iy A e
Wann venduwanumadmnmsildsuweunsamvdnnas Admualumsiansanuasasddyana
A5 WHUIMIRIMTVBIUHINNEY
“U NN Mdangy e “Multidiscipline” iAW NGNS AWM HiomaAAT
A 9 P Y Y W o A ' s8 a
Amswauway anuinnmaninand i Widein ludnvazidninny laanuuesmnaaiauay
WioMsTansfAny viemitandngas MINANMaTEouImIINANEIMNHENA1e VIHEUNETUIY

Y _ o

udnharwinldlhlszgndlumsilsznenimnin

lo/lolw

185



“Gnenmstumans” Andngyld “Cross Discipline” H1BANNIN oM MvdIn
A ¢ A a A ¥ s A a = o 2
Wiemaas Nerdomsnes myefing ¥iemsunilymlumaninieanivmin Tnvedoyuuedrie

ad J oA a A
ATMIVNMAATHIOAIVNIWIOU

“anInenms” Mudanay 1 “Interdiscipline” ¥N8ANUT INGMT V1IN HToMAAT N
~ FJ s a t Y v . i A a & X [ o I Yo
fimsysanmsanuinnmanivanans  Whdleduedunaundy  awdaihuimanilul  Wlildsy

A A o A aa v an P v ) 48 a &
LATONND LUV HID Tﬁmﬂﬁu vﬂﬂEﬂJleulummmm!,uumivlﬂmﬂ%ﬁmmmmmwnmﬂnu

“Gnemslasurin Andangy 19 “Transdiscipline” ¥1N8A13 NG NN 130
mans  Newesraunovmnuaea ITIIMENRATY Y5NNT  uazHABNI WA tiems
¥ =& Y o a v Y v o= o 2 ¥ A
untlginladlymimils sazazdesduiumanndundeuiuuazysanmsiu Islizauwaduiadoed
~ a a
wazilszansnw
“Gnermsuaunine Mydangsld “Broadband Discipline” H1N8AIII INMT N3N

¥
o Aot A £ @ 3

{ a 1 lo o o { o
ﬁ%mﬁm ﬁmmammszmwuazﬂiaummmmnmw?amﬁmmm ﬁﬁmwuﬁﬂuuawmﬁadﬂuﬂﬂ

= ' o @ {9 o o o
“ffgananr  wneanud matandngaiviedanmsdnn  Adduiansdnues 185
a a o P e 4 v w o 1 A v o
Waygan nnumdnndeniaderiy viesmnudeamiiv flunieatlsema Taoia liuen
& oA ' a ' . a {
poniilu o uun 18un 1U5gae (double degree) 1U3aymN3am (oint degree) 1az1/39aM o (second degree)

' )

' v w v { P
“ﬂ?ﬂlﬂﬂjﬂﬂ"” HUUANUN miﬂﬂ‘ﬂﬂﬂ@ﬂiﬁ%@ﬁ]ﬂmiﬁﬂm fAGeuawsaGeuLa§ 15T

a
F3 @

nM3fnN b wdnaaswiouiu TaoldsululSann 1y

T ¥
“ﬂiﬂluﬂlﬂi’JiJ” HUWANUN WﬁﬂQWiﬂ§6ﬂ1i%ﬂﬂ1iﬁﬂH1 ﬁﬁmuﬁummﬂmmsmﬁaﬁu
' o Yo o = Yo 1o P = ¥ w 04
FEHINFDIUY Tﬂﬂlﬂ’sﬂliﬁ]f‘IWfiﬁﬂ‘}el'lﬂﬁllﬂiUﬂJiﬂluﬂlu'IiULﬂEJ’J Vlﬂﬁﬂj‘]ﬂﬂﬁt‘gaﬂ‘ﬂm L!ﬁzﬁ\i‘lﬂiﬂﬂﬂ

a AA Y R R
Bﬁﬂ?iﬂﬂﬁia@!lﬂuﬂ]@ﬂﬁﬂ?ﬂu‘ﬂij‘“llaﬂu

“fSganiimes wineanuh wangasvsemstanmisannidalemalddGon  aunse

= A = A a Y Ay o 1a ~ o =
Ellfnﬂma“niﬁﬂ]&n@aﬂvl.ﬂLWf’]ﬁﬂ]&anML@]Niuﬂaﬂqﬂiﬂﬂ@ﬂﬂ15ﬂ]@iﬂﬂﬁﬂgﬂlﬂ1ﬂﬁ@ﬂ ﬁa\ﬁnﬂﬂﬁﬂlﬂﬂiﬂ

& @ & 9 Yo o = Yo & 2 @
mm&au“lmmadﬂanqmﬂumm Tﬂﬂ@ﬁ%ﬁ]ﬂﬁﬁﬂ‘HTﬂ&’\lﬂi‘ljﬂiﬂluﬂlu"lﬂ1ﬂﬂ\‘lﬁi‘)ﬁﬂﬁﬂqﬂi

“Sganinus Mudangul¥ “Thesis” HINOANUN UNTHUFNTMIHIFUWIVONOANI
a av Y9 A o v 4 & ] = T & = & o
N3t duan wiefinn Tuiidededdademiis Tasiuiudmniliveansfinyuioaussy
Wy Taouonoondiu o woy 1dun quiinus vwineds InoniwusilSamnen (Dissertation or
i a a 4 =< a a J 1a 3 Y Y a
Doctoral Thesis) IMentnus wneda meminuslFoyanIn (Master’s Thesis) uaznmauaidase

(Independent Study)

' ' =1 g
“manszme vaneam M lilsann Ine

o/lolw

186



187

9 Yo oo a @A YA o ° = v @ a2 ¥ o o A
do & lwiudainndelinim da augy sazdwiemsanusednindadnuamdetifui

S a9 A ty & a s 0 @ A a o s a
TIN5 WuazweunsYeyaswieuaz g divesensilsz i luludaainnds enansdnm
PMIORFINYANIET tazANTINAAl faeaILeN IR URRveNENaRs uazensdliyimdngas
lundazwdnges  Taedflgdiiuaionaeanar  iedlszTemilumssnuuasgrumazgann

ﬂﬁﬁﬂHT‘U'ﬁ)\ﬁJﬁf’iﬂmﬁﬂ

9 wa &4 Y o Y & a2
19 5 ﬂmﬁﬂﬂﬂl!ﬁmﬂ?)uﬂ“U“U@WjﬁlJﬂiL“lﬂL‘]Juuﬂﬁﬂ‘HT

e

g Qs e a
.0 duFAINIAMNINADNTUGANFNY uazTinaaNa Al

a

@ a s as @ @ 9. 3
b0 Hingasszdulizmalielinsiuda uazudngasszduliganln duia
= % =y =) =y ~ :)
msfnmnszaulayned viemeum
¥
b.o.lo HANgAITZAUlszMAtetinsliauiaduga
9. 3 =2 @ =) A = ~ =
(o) dusamainyzaulSyanes nilszoznmmsin b 1 wie
o 3 o t
(o) §r5anifnuszaulionn In wisdoum
b.e.0 HaNgesszaFgaen
o 2 = o a A A ' A
(o) duFamsnuszaulsaan Inusetioui wie
o 3 = v A 4A o ) o4 A1 o w
(lo) Fu5amsfn¥szaigaainieieumnimamsGouaun @adiay
2 o o rg v & ada P S S o
Juazaupaseaoanangas Ild N o.&o) uie nydininaniSoud (mduiuazaumdanen
o to 1 Yo = Y Y = v 4 o % @ A
wdnges 1id N e.00) o1 ldfumsAnsanlididnnmeldtenlvamismua i lundngas wie

{ a o @ o a @ ]
awfnssumsusHsndngasuazliudadnendelinnuivsen
' o 4 o & a o =
bl linegndAngesen suilieaninanuilszngd nnaaniunisinmnla
5.0 Wi LT Tsansonnz suiflugilassalumstinun

b.c figaautideddumuinminedeimue uazamismua 13 luvdngas

Y9 & MasudFnm

@ a a @ Iy @ Y s Y & @ =2 s % = = s = =y
Umm@]?ﬂfﬂﬁEJﬁ]zWﬁﬂim?i‘U@ﬁiJﬂiL‘lﬂLﬂuuﬂﬁf’ﬂsﬂ Taedsnsiaden visedeudadon wse

ad & Ao a a v o 9 ' 9 o
ATNTOUY AMUNUUNAINDYNTHUA TﬂElﬂ‘é:‘ﬂﬁ:ﬁﬂTﬁiﬁ‘Wﬂﬂa’Nﬁunﬂuﬂin"] ul‘ll

2 & Y o = T =] A oA ror ' = 9
WU @ﬁ ﬂiLalnLiluuﬂﬁﬂy1ﬂw1uﬂ1§ﬂﬂ!ﬁ@ﬂ !W]ag53ﬁ31Q§aNﬁﬂ1iﬁﬂlﬂﬂ1N‘Ua b

a o o = T ) &~ wa v o a v o
PHNMINNEBILFUTvUa BT nRNIN mauﬂmﬁumﬂmmumﬂiuiwznamummmaﬂmwuﬂ

¥ @
9o < dsztanvonindnin

@ o @ { wa
.6 uﬂﬁﬂmmunm (full time student) ®HU1HAININ uﬂﬁnmﬁﬁﬂmﬂummuﬁaumu%’a b

] a v oo Y 2 @ o 3
wummmaﬂmmﬁnyﬂuﬁaﬂgmmﬁaumunm

éllolw



<lo AnANYIAUNY WganuN AnAnvnuInendeiuliamsdeusEsunizuinuimn

=) ~ A 9y a = @ =) I3 = el & Q“‘w =) o o/ =

wioamzdiowiie lHusmivesiineds nioimiite Tee lufidnisulsyan dsematioiasiiusa

¥
wiolszmailvinstiadadugs 1nuvminede

o =2 ~ ' ) A wa A A o Y

.o WnfnmnaasdGey ey dnAnnnveguaulia wieden lvvesnsiud

A @ Y =R ' ° = ~ a CIR N P 9

1alszns  wiemaiasddn laseemusmuanamsdom  AmndvuiuininetlaTemald

@ A s 9 = 9 ~ A A a e So

UnAnvnlinulszasdazdndom  IdneaedSeny  emdouluiivduinalsems  Tasbifianssu

- e e A “ e e sl A e A . 4 4

Y dszmefietiasiiuda niodszmailoinstudadugs noumineds uazilomudon lvaui
o S 9 o= 4 & o = 2 P
fmuaunds Jaldswamwtuinfru@unald

Pl
o a a @

& awa i) e ' ¥ A a 3
WU !lu?ﬂgﬂﬂﬂ]@Qﬂ'ﬁi‘Uuﬂﬁﬂ‘}ﬂ!lﬂﬁﬁﬂiz!,ﬂﬂiﬁﬂjuLlﬂﬂ']i]ﬂﬂm‘ﬂﬂ’)ﬂﬂ']ﬁElﬂ']'\’iuﬂ

Y= TR
‘!S.IJ’EJ 8 mﬁwmummuuﬂﬁﬂm

@

sm'ulal a 9 & o ¥ o A & a
il ﬂiaﬂwﬂ15m1€lﬂlm1aﬂrﬂ1ﬂ1mﬂ53ﬂ1ﬁ€lla\1uw1'lﬂ51aﬂ ﬂ@thﬂ518\11uﬂjLwa‘UuﬂzﬂJﬂuLﬂu

r ¥ 4
uﬂﬁﬂ‘kﬂ W%]E)N%’Jﬂﬂﬁﬂi'luﬂﬂ"] autagnmnunTInedoivue mzumzﬁmmazﬁm

¥ =
10 @0 FSUUMIANY

- o 99 = w &
00.0 HHTIMANG8 G5z IUMIANY Hadl
a a4 A = a = & =
00.60.0 FEUUNINA AD FzUUTnINMI AN IY o UMafnw penihi o mensfinm
a ' ' o a b o
nd Tiszoznmmamsanias hidesnh e dilai uazennlinmansiinviey duiluninnsdnm
o oa @ o < = v a Y o ow = =
Titian Taedadmouds luaGeuvewsiaznszuin IMumdumamsnynlng
{ o a a {o o =
lunsdliiwdnaasaninlalsznendionszuivin  Adufludeuilaaeulunin
= a 4 & 3 a 4
NsfANYIALAY WioueNIa13wMs emsHnay Annnauy auwnsfiow Tasson nsdifnm ms
o o a & e = = a 1q YA A = T <
3msuazmsiamsnszudsmivlidedunsiinnmamstnuiiey salidemiouiniludiuni
=1 a
Vo3 Any1nd
=1 =) ~ =t r 9 3 o 4 A
so.0le szuumMsAnuaacall fszezansinunlivesnn <o dilani Tasd
r ¥
STOYIANTUAUMSANYT  52O1IIMIANY  uAYMIAUEANSANI  YeausdaznszuIuINAwWFiu
NMsANYIVEINHINYIEY
waitlaTomalvindnn 18 wiedfiidauiuanluninszuiuin lastuha
a @ ° 9t = a v A = & o = v oo A d A
Inndverammualiil “szeznsiinuviey” wddmsanudailuszesnsinnlidumuiuen Tae
9 o ) o e o T ' &
IdawazinnuinluaGeumunasinimue uazlszmaluaayil dwmsuinfnywsdazau udazdu
1 Tao hidesaneibon lnaj
' = A Ao @ ~ 9
00.0.c0 FFUUHUIINIANY (module) A szUVMMMNTRMITAMIFouMIdoul
3 o 9 = A e ~ Y o @ ° roa ~ ' I3
dhhlewsiadensfion TeefilSmamsEend Swoudlue vazdinonumiiens Weumidunaed

AANUBITZULNING

El/lolo

188



a " P A o & a4 o a o
so.lo uvmedvlFzuumitena laviaileniniaeusenilunszuiuivuazivua
= 9 d” 2 ' a I 3 a o ' a ) @ o
Pnaanunmissveaiiendnlungaznszumdsuilumizens mdmuaniena lvieniunas
Ea
NANYBITLUUNINIG ATl
00.l.0 nszUMIN 0 ldIausscne vieenlseilaw hidieenh o $2lusdonn
= a Yt v roa t a
nsfnend A Tiauiii o willena
00.lo.lo N3z N JalHaar lunisiianaaewied fiidanuneasusinueg 1
¥ ' ) ' = aq I 1w oA
Hoona1 o 41 Tusdomamsfinyng Indisumniu e wilena
solw.e nizuuIMlaldnaidnauniednmasun Wldnainlidesnh <&
o ' =1 a Yt 1 row r a
# ladonnnisine1ind THia i o wieie
so.lo.c Wsganilwuinldnadnnduah <& Frlusdonanisdnunlng Tiifiou

W51auihi o wiene

®@0.m umInndeeaimuaionly dmsunisamzdonZouuenszuiuin Lﬁf)alﬁ}
o o s Zwy i+ oA = a 2 & a Ao 4
uﬂﬁﬂ‘hl"lﬁﬁJﬁﬂLiEJuﬂi‘&i‘Ulul%1uuVl‘ﬂE)EJNiJ‘]Ji%ﬁWﬁﬂTW mumsamzmaumwmaeu"lm‘umﬂizmu

¥
Fnlalrdedh Tuas lunszunudsniy

00.¢ NFLUIUIVMIN TFenszuuInuazsianszuuIrnmi 13
00.& HaANTE1IN Uszneudlssedeveiainuaziavilszdingsuiuian

o a v o o o 9 = Y
00.5 @ytlszdnszuuin dsenouday o wan Taoavudusn (MaNTvY) UAAIDITZAL
¥
A3 ANYIVOINITLUIUIWAIL
= a e C3 =1
“e)” “Q@” “8” HAANDN NITUIUIMTEAULUNAFNY

P
a A o

“o “@” “&” “o” AN NFzUAITTEA Ty Tugs
= a @ =) da’f Y
“o” “lo” HANIDN NTLUIMIMNTATRYRNATTUAY
A ey a 9 e R Y
eo.e lunsaintameunszinuinla q IWdmawasaeun bifindnmandaiaz
~ P a q’: £ a a a’: Y o r U ~
asngbouGoulunszundsmiv ues assdanssundsinBiduszesnaiediies « 1
¥ @
UD 00 HANYAT

@

windInendeeniandngas luguimyinnms  Inenmsdwman Inensulfeurn

a

A o Y Y a = =3 g rjsl
wiomensuaunIn TaelilSyan wielsyani dudl

00.0 WWIPIWVNIHANGATIZAUTEMATeTaTTuae Usyanln Usemeiieiasiinda
3 a Y o = a & o @ o
Huge  wazilsgyguen  Imiullawilszmeansensnfinning - Geunuaimnespundngassedn

Tudiafnu WA, b&&d

00.lo In3ead1undngas

00.l0.0 Hiangaslszmatietinylinda

b/lwle

189



I @ o @ Yo o =3 @ a A A A P A = 3

Lﬂu‘lfiﬁﬂ’q@]i’sﬂ“riiﬂfﬂﬁniﬁ]ﬂ?iﬁﬂﬂ1i$ﬂﬂﬂiﬂlﬂﬂlﬂﬂiﬂi@mEJ"IJWn mnumzmmﬁiﬂu
o aq v & Y a 9 o v a A o oa o~ 9
mxamaw%ﬂ,ﬂumuﬁuwamaﬂqmﬂsmﬂ;ﬂﬂ Luumi‘wvxmummmimaum%ww%m:n‘u
s o A 9 9a ¥ A a wa vad 4 A a
‘]ﬂuTﬂﬂuﬁﬁJTJ“]ﬂLﬂW1$ LWE)Gh/i‘llﬂ’nllgﬂ’ﬂllL“]fﬂ3%1mﬁ1h1iﬂﬂgﬂﬂﬂ1uqﬂﬂﬂﬂmu Tﬂﬂlmu’)ﬂﬂﬂi’n\l

aaeandngas liteend < wieia

¥
=

windeansandelussduiigediy IdshAnndelundngasszauilganinly
A a4 & a do oo do a roa yYy ra ¥ v -
adeItu vismuminiduiuiiu TaefiouToumbena 18 liiiudesay <o vewwdngasiay
Y |
Wi
00.lo.lo HANGATUTRYN TN

@ 9 = A AN A

< o o P @ ' o
Wlund ﬂq@5ﬁﬂ’iiﬂﬂﬁ%iﬁ]ﬂﬁﬁﬂ‘kﬂizﬂﬂ‘ﬂiﬂlﬂﬂﬂiﬂi@m gULM magssal

A
'

szmadlotiastiade  wlumifanmininmsniainindwiiinnuianuausaszaug luawin

T aw A E4 = Y Aa ~
RNG Taonszuaumsisoive I anuns aynidinuaananug v 1deddisase LRuBIINLeY
1530WITANRINMINTINTN Taolinhenasueasandngas lidoonin eb wiaoie
a =y v = o =
vangaslFyanIn mkmsinyuilu v fe
I A 9 2w o & a o t 9 ' v a
ui o Whunniniumsite Taensdineiinug lidosndn ob wieie
I & 9 aw o a a Sy vy ' roa

w1 o Wuunuinuiunside Taemsiianerinus lidosnd olo wideda uay
= a @ a a 2 [ ' t a
Anvnszuudnluszauliudainom lidesnii ow viena

= & 9 = a = a o

U o Husuuiuns@nyInsz I Tasnsdnuinszuauimnluszdy
¥ a =< 'y 3 ' oa 0 Y] 9 a "y 3 ' oa
Hadefnu hideon e viena sazmaiinsduahoase lideend b wiiaone

I 4 9 = a ry ' roa
nu & Hunwuidiunsinminszunin lideond ob viiheia
3

00.lo.o HangATLIEMATisinTTURaTIg

=0 o o w Yo @ = v 1a e = a &

Whundngasdmsuddusansfinmnszduliganainiszezamnisfiomn b 1 wie

v 1a A A PR A 2 o @ aq rdh v = P a
sranlFggnInuiomeun Fldnvuniaaialudues vazilniludiunilsemdngaslFayauen
3 @ o a A @ oa A 9t o a A g 9a ¥ o
whumsianninImmsniernimnanldlanudungluaudsueme  weldiaiwg anudeingy
a wva YA g ~ T a a Ty ' ' a
awalfianuladsdau Tasiininasmaasandngas hidesni we iieha
v - : O P 1 Y ¥ = : o T
windesnandeluszduingauy  Iidhdnde lundngeassedullSayauenlu

@ o

a A w 4 a Ao @ ~ r A yYpra Y Y o
AN UAYINUY HIDTVNIFINAUWNUTNU Tﬂﬂlmfﬂli'ﬂuﬂu’mﬂﬂul,ﬂulll!,ﬂuif)ﬂﬁﬁ Go UNHANFTATNIL

RRCIh

00.lo.¢ Hangaslagaen

o o o v Yo o = v & A A A roAa ~ -~

Whundngasdmsuddusansfinnszaulsyaneinseeusn AlnansGouaun
A o = v & A~ ' 9 a o a A o a A A 9
wiodusanmsannazaulsyan Innseioum wumsWaninImnmsvsordnIndwnianug

auamaszaugaluauindgn  Taonszuiumsiioiie Ieunsayndnuasamanud vl 14

~

' aAa a A a IS
DUNUDATL UAUTITUUAZITTUIUITUNINNIFINTHIDIYITN

a

o/ wle

190



2 ]

@ = o 9 aw A o o a A
ﬁﬁﬂqﬁiﬂiﬂluﬂlunﬁﬂ !!‘U\iﬂ'l'iﬁﬂ}ﬂ!,ﬂu lo LU TﬂﬂLuuﬂTi')ﬁ]ﬂLW@W@lu?uﬂ')“]ﬂfﬂi“ﬁia
v o 0’1’ =
um%ﬂf‘mmugd o
4 P aw ~ o a a St 9 a o Py '
i e mJuummmuminEJ IﬂEJlJﬂ']iﬂ'l'lﬂﬂ'luwu‘ﬁﬂﬂfﬂﬁmﬂENﬂﬂ'niJgﬁh’ill
‘é o I=) kY d’/
PANTWASLDYR ANU
o @ Yo 3 = @ =) 9 o a a Ll T
1 6.0 ﬁTHi‘UlﬂfﬂLiﬂﬂ'liﬁﬂ‘ﬂTiZﬂﬂ‘lJiﬂluﬂJuTTﬂ ﬂzﬂ@ﬁﬂ?')ﬂﬂ?uwuﬁ\lﬂ
Younh << Wiong

o Y =

° o o = v & A A A oA
w1 o lo dsudduiamsfinusedulSyanaiusoioum Alnans
~ ~ 9 0o a a o r 3 T r a
Feoudnn szdeuininentinus lidesnii ol wilena
I A 9 aw ~ o a a S A
wn o Wueuieiunsite  Tesiimsdiinerninusndgunings e
' Y a 9 9 a A a A ~ = a ey
A AR IMEINITMIHTBINFN LazTMANYINTEUINTBUNAY Fail
o @ Yo o = @ =) 9 o a = o
I e dmiudduiimsanyszdnSygnin wzdeaiinerinug
liideanan eb wiaeha uazfnmnsznuinlussduiaudednydn lidesnii o viileha
o w Yo o = @ a o A [y
W o.lo dmiudaudansinnseduliygedusofsumninanms
= ~ Y o a a o r Y ] t a =1 a Qs % a S =) ]
Foudnn azdeumnineniinus liesnn << vilena uasfnuinszudn luszautinaadnudn i

Toun i loc WUIwHN

@ v b A
oo Yszanvdnges utiveonilu o szian fe
06.0.0 HANGATUNG (regular program) 8RN wdngasev M Iadrmienls
& A s 4 A a Hq 3 g A ~
awn InefludondnlunsGoumsasn uazeniivunszunuinnlsammalsanailuge lunmsGeou
= o o 9 2 ¥
A3 EoumAIIHINE AT on i uTud 00 14
00.m.lo NENGATUINIFIA (international program) HUEANUN HingasaInla
il lassaenszunin dutlalemaliindnun nsuasiindnmndrena lédnus wiulaels
v & A ~
aaadszmadiuae lumsGoumsaou
06.0.00 HANFATADIAY (bilingual program) HiBANNN HangATRIFAMNSINGY

A ' & o A @ ~ ' @
ﬁiaﬂ’llﬂ@n\iﬂimaﬂﬁaulsﬂuﬁf‘]ﬁﬁﬂ(luﬂ'liljﬂuﬂ1iﬁ@uiﬁﬂﬂﬂﬂqﬂ1qﬂﬂ
v

- Y =2 3 @ @ A
00.< szaziammine i llawusmsinyvewdazvdngas dail
00.d.0 wanaailszmailetiaitiuda vieodizmailoiasiudadugs 1dm
= a A = a4 P = o 9 @
n3finnd o Unsfine wiemoum wieamumumsinundmvua 13 lundngas
00.¢.lo vangasliyanIn IHmAnuing  Imsfnu oo
00.4.o Hiangaslsgyaen
9. = o ' @ = a
() fdsnliyapaiihdnude lusedmnlSyguen ldadnumled &

= =) = '
MTANY HIDNYVLINN

Aol

191



o = =) 3 @ = a
(o) fduirlsyanTndhdnndeluszduliyanen MHnadnunilnd o« 9
= =) o '
M3 AN wiefoum
= 9o Y Ada o o a A o
e0.& Mveizeznansanliin ldmmg lunsdindanuiuilumadnms wielive
a o Yo o a d’l
aaddo noldwdninaa sl

@
00.&.0 viangastlizmailotiastiuga wielszmailoiasiunadug doclinu o

Umsann
00.&.lo ndngasiliaanIn doaliniu & Imsdnn
06.&.o ¥iangasigeen
° @ o 3 a '
(o) dmivdduinliygesidfnudeluszdulSanuen deslinu <
=
NANN
° @ o 3 3 @ [
(o) dusuddsaliyon IndhdnudeluszdulSamuen dedliinu » 9
-
N3ANN

]
=) ~

o o ' o { o
6.9 ‘Nﬂﬁﬂ}ﬂ‘ﬂﬁﬂgﬂ‘iﬂ‘iﬂ]ﬁﬂmﬂ‘ﬂvlllﬁTNﬁ‘ﬂﬁ%iﬁ]m‘iﬁﬂ‘kﬂﬂwiu’i&’EJ%L’JﬁTﬁﬂTHuﬂ 013

A

a

o ) o o ! . o & g 4
uaasaui et uiamsannszaulTaan Inluvdnaasidnueg1d Wil Tidh llawdeulyms

o 2 = Ao 2 o g
dusamsfinuifmua 13 lundngasiiug
00.c0 MitavaNgas ludnvazimEuY Wy wangaslygnaiu wdngasanuswile
' o = @ a ' Yo o o a ¥ a <
spvdnaniv  wiewangasInnmsgluuudane  Tiiaduiulasimsaneninendenasaniii

nsai

9 ~
U9 olo MINNTLUYU

a @ o Yt o a r =1 Y =R P
wriMInndeialdimsaanzounszanuinlusdazniansdngm uaz Iinfnyde
Ed
Ufiiasase T
) a L
olo.o NIAINLTIUNITZVINIFUTBY
C- g o~ Qo Y o ~ Qo Y a GSA/ o
olo.0.0 Unfnm Tuszdlssmatiotiasiiana sz matisiasiudatugs uazszau
Ysgnn Wionsdidinyni Il ldsuuzi wazIddninneasarumzuuimsanuly
apAnADINLIHUMIANY
o v o 1a Yt o = aa )
olw.olo tnfnmluszdulSyguen llauznisumsnlinmguiinusindnm
Psngruenimhinauwumsanm uuzih aruguasinyuazmahqui inuiveaindnm
obbo.o mismuiounszundn  dulumsawlismavewminends win
WnAnmamezbounszunuinudiuimminndeimiue 1zdesgniiuamszifivundleamssuilon

=
NIANEN

&llolw

192



193



