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Degree Requirements Total a minimum of
A. Coursework a minimum of
1. Graduate courses a minimum of
1.1 Field of Specialization a minimum of

1.1.1 Required courses
225701 Mechanics 1
225702 Mechanics 2
225703 Thermal Physics and Modern Physics

38
26
26
23
20

credits
credits
credits
credits
credits
credits
credits
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225704 Quantum Mechanics 2 credits
225705 Electromagnetism 1 2 credits
225706 Electromagnetism 2 2 credits

225707 Experimentation and Experimental Designs in Physics 1 credit

225708 Experimentation in Physics for Teaching STEM Education

Approach 1 credit

225711 Active-Learning Approach in Physics Teaching 2 credit
225720 Physics Education Research 2 credits
225791 Seminar in Physics Teaching 1 1 credit
225792 Seminar in Physics Teaching 2 1 credit
1.1.2 Elective courses a minimum of 3 credits

A student may select any courses related to his/her thesis research from the following courses.

225723 Atomic and Molecular Physics 3 credits
225731 Electricity and Electronics for Teacher 3 credits
225743 Physics of Solids 3 credits
225747 Thermal Physics 3 credits
225748 The Earth and the Universe 3 credits

or select other graduate courses related to his/her thesis with an approval of his/her advisor and

the Graduate Program Administrative committee from courses in graduate level in Physics

(207...), Applied Physics (217...), Teaching Physics (225...) and Astronomy (226...).

1.2 Other courses 3 credits
1.2.1 Required courses 3 credits
206766 Mathematical Methods in Physics 3 credits

1.2.2 Elective courses None

2. Advanced undergraduate courses  None
B. Thesis 12 credits
225799 Master’s Thesis 12 credits

C. Non-credit courses

1. Graduate School requirement - a foreign language

2. Program requirement - None
D. Academic activities

At least 1 master’s thesis work or a part of master’s thesis work must be published or at least accepted
to publish in a national journal listed in TCI Tier 1 database with the student as the first author or at least 1
master’s thesis work or a part of master’s thesis work must be presented in international conference accepted

by the field of study.
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(Thermal Physics and Modern Physics)
NRANEASAIDUAN 2(2-0-4)
(Quantum Mechanics)
wwan Wi 1 2(2-0-4)
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8 | 9.A9.9999199908 NALTITY W, AN, uniAnededeslns, 2530 15 8 15 8 31(14)
WA, (RAnd), innAnende@eslna, 2535
.o, (WAN), innAnende@ealna, 2548
9 | wr.ms.aBweA 9manglaerd WL, (RANF), imAnende@ealna, 2541 9 |12 | 9 | 12 126(54)

W.H. (RANS), inidnsnds@eelns, 2544

o

m.9. (Faneans), unanenae@esinl, 2550




15

NNTUEDY FIUIN
Flua/dand WRITY
. . ATYANTTANET (8127) , F11U e e
1 BR-UINANA .. flaqiiu Uiuilge et
fRdudani9fnen ) o
NANGANT (RN
o | ue | o3 | ue | Twarer 5T
a1qm)
10 | wAas.Asisne Tnuaduen WU, (RANS), undnendaniing, 2543 7 10 7 10 14(4)
N, (WA, innAnende@ealni, 2545
Ph.D. (Astronomy), Univ. of Canterbury,
New Zealand, 2008
1| 9A.A9.5999904  YYeyIsad W, AN, inAnendendesina, 2529 9 10 9 10 42(21)
WA, WA, ananeduideeni, 2532
.. (RAN), inAneduideeng, 2545
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N AR
ATHANNUE AN NS
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N9LUIUIAT
WAL MHnalulad
AMNSURAZDL | AISHWLNA
11 |12 |13 |14 |21 |22 |23 |24 |31 |3.2 |3.3 41 |42 |43 |51 |52 |b3
206766 | AN NARAAIEATANTURARNS o) o o |o o o o
(Mathematical Methods in Physics)
225701 | naFEns 1 o J J o (o o o |o
(Mechanics 1)
225702 | NAFNERS 2 o . J o (o | o |o
(Mechanics 2)
225703 | AAndAdnpuLaRAndyalny . . . © (o |0 ° |
(Thermal Physics and Modern Physics)
225704 | NAPNEATAIDUAN o o o o (o o o |o
(Quantum Mechanics)
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225705 | usn@ninn 1 . . o | o | o | o . .
(Electromagnetism 1)
225706 | usman(nin 2 o . o [ o | o | o . .
(Electromagnetism 2)
225707 | NMM9NARBNLALNITEANWLLNIG o o o o o o o o o o
NARDINNARNA
(Experimentation and Experimental
Designs in Physics)
225708 | navinaasRANRaIMTUNITaaY o | o | o | o o o o o
ANHUHINNFLANANEN
(Experimentation in Physics for
Teaching STEM Education Approach)
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BiNel
(Active-Learning Approach in Physics
Teaching
225720 | 91HATENNARRNAANEA o o o o o o
(Physics Education Research)
225723 | WAndupsnzmpnuayinana . o | o | o |0 ° | o
(Atomic and Molecular Physics)
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(Electricity and Electronics for Teacher)
225743 | AAndueswaauds . o | o | o | o ° | o
(Physics of Solids)
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225747 | RAndaasAinian o o | o o | o ) o | o
(Thermal Physics)
225748 | Tanuazienan o o o o | o o o o
(The Earth and the Universe)
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(Seminar in Physics Teaching 1)
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225799 | AnenfinusiEeygnin o | o o o o o | o LA o o |o ) o o (o |0
(Master’s Thesis)
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AU uaTANEIEnINENNSANYNT ENsUs s fiunar s sl AnNTU s funa
11 Snwsanduin Wiimwa @

SnuRIALN ATTHANE s
A ﬁ@llml (excellent) 4.00
B+ AN (very good) 3.50
B A (good) 3.00
C+ Ana s (fairly good) 2.50
C wa i (fair) 2.00
D+ a0 (poor) 1.50
D ARUNIN  (very poor) 1.00
F fn (failed) 0.00
12 fnuanan1sAnendiidanduds Wivue sl
SRR ANTHANE
S LﬁuﬁWﬂT@ (satisfactory)
U Tifiuiinala (unsatisfactory)

o

1.3 ANNINOIUHENISANEIT HEN1U A uNarEass (HEn15Usufiuna innun fedl

SnuIRIRLN ATTHANE
| nadnnadaldanysnl (incomplete)
P mﬂ%ﬂumﬁmuﬁ’ﬁﬂﬁyuqm (in progress)
Vv 9aNFnNen (visiting)
W NBUNTTUINITT (withdrawn)
T Vaeyaniiwns depgluseminedniiuns  (thesis in progress)
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ATANKIN 1
ANBEUNYNNHRENTTUINIAT
2.AM4. 766 (206766) AGNNAMAAIFASTINSLUANNA 3(3-0-6)
Mathematical Methods in Physics
JAaulaiidiowunen  muanuiveauzasdsan
WYENBUAZITUUANNISENAN  N19T3ATITRTNINIADS ANNNTIBNERINS ANANEMUUANIZLAS
datloyniAnaay AeitudulaBsEan
Matrices and systems of linear equations, Vector analysis, differential equations, eigenvalue and
boundary valued problems, function of complex variables.
2.4W. 701 (225701) NRAINAS 1 2(2-0-4)
Mechanics 1
Seulafiazfiosnnon mﬂmﬁmﬁu%@umméﬂ@u
ANDEUNYNNHRENTETLINIAT
WHAAREDINAAERSHIAW 913 WATM Taiusn uasnguinisansnd nadnvasganaalusesuas
FNAR naARaUTLLLLANTR usvgudnan dommanumiand uarssuuAdandanw
Concepts of Newtonian mechanics, work, energy, momentum and conservation theorem, dynamics of
point mass in two and three dimensions, oscillatory motion, central force, Kepler’s problems and moving
coordinate systems.
2.4NW. 702 (225702) NRAIENS 2 2(2-0-4)
Mechanics 2
Soulafiasdiannan a.4W. 701 (225701)
ANBE LY NN IHENSTUINIAT
FTUVIDIDYNIA m‘zm‘?ﬁ"'@uﬁﬂmffmql,vﬁuﬂ%q ARFNERSAINTINT  waznaFaRsuaRalaiey
System of particles, rigid body motion, Lagrangian mechanics and Hamiltonian mechanics.
2.4, 703 (225703) Nandansanuarifndgalns 2(2-0-4)
Thermal Physics and Modern Physics
Soulafiazfiasinunan ATHATHANT B2 DI ND W
ANBEBLTHANYMHENSTUINIAT

ANMHIDULAZENTRAN AN DUYDINGT NNAUNNAFNARS ANTHUUNAANERT  UNURIINNIALAE
m‘il,ﬂé"ﬁlﬂuﬁ/gmﬂ @g@ﬁ%ﬁwﬂmﬂﬁﬂﬁqﬂsfmi ﬁ‘i‘mﬁmﬁmwLﬂuﬂﬁ'ul,m:mgmﬂ UWULINRBNDEADHN
narmaniaeuidacdu Aandianies

Heat and thermal properties of matter, thermodynamics laws, thermodynamic potentials, phase

diagrams and phase transition, origin of modern physics, wave and particle nature, atomic model, basic

quantum mechanics, and nuclear physics.
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2.4N. 704 (225704) NAATAASAIDUAN 2(2-0-4)
Quantum Mechanics
Soulafiezfiasinunawn 2.8N. 703 (225703)
ANBEBLTLANYIHENSZUINIAT
yuvunaransaeuitosdn adnmansansnamanianuin sruunian Tusuddos
ndeudnans uazady
Review of fundamental quantum mechanics, mathematics for quantum mechanics, one-dimensional
systems, angular momentum, central potentials, and spins.
2.9W. 705 (225705) wanAN WA 1 2(2-0-4)
Electromagnetism 1
Soulafiazdiawnnan ATHATHLANT B2 DI ND Y
ANBEUNYNNHRENTETUINIAN
st wadaResTuniamednd i aualintuass wimdnadauazauinudwaniu
NENT
Electrostatics, special techniques for calculating potentials, electric fields in matter, magnetostatics and
magnetic fields in matter.
9.8W. 706 (225706) usitnan (Wi~ 2 2(2-0-4)
Electromagnetism 2
Seulafiazfiaswnnon a.5W. 705 (225705)
ANBE LY NN IHENSTUINIAT
WaraRS AN ARuUAWANTNR nauwdssRusinEn i uaznisuszgnddunafaenusmdn i

Electrodynamics, electromagnetic waves, electromagnetic radiation and applications of electromagnetic

interaction.

2.4N. 707 (225707) AISNARBILASNIFEDNULUNTSNARDINWNAFNE  1(0-3-0)
Experimentation and Experimental Designs in Physics

Soulafiazfiasinunan ATHATHANT B2 DI ND W

ABEUTLRNE T NSEUINIAN

WANNITTALAZNITNARBIMWARN 38n19neaes Nafiunasn1sdnnisdiays N19ARBINI
ARna

Principles of measurement and experimentation in physics, experimental methods, data collection and

treatment, experiments in physics.
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2.9N. 708 (225708) ASNARBIRRNFIMSUNISHOUAHURINIRELANANET  1(0-3-0)
Experimentation in Physics for Teaching STEM Education Approach
P a o ' '
Waulafiezfinsninnan 3.4N. 707 (225707)
ANBEUNYANYIME NS UINIYT
a s Y o o I3 A v~ 4
AINARBIRRNATUGY  UAINBLAMTUNITHOUAHUHINFLAN AN AUARNS
Experimentation in advanced physics, skills for teaching STEM education with physics focus
2.4NW. 711 (225711) mMaRauRAndanuRImIenIsFauELEegn 2(2-0-4)
Active-Learning Approach In Physics Teaching
P A o ' ' < 2.
Wanlafiazfiasniunan ATNAINLNUADUYDIHNNDY
ANBEUNLANY ML NS UINIYT
BITHHFVBNAINY I ERSUAZATMUINTEDINTEUUNTIDUARNE  UNaNen195ew5Begn WAANS
ADNNTFEDUUATNIRNITNNNTEEUENANAIBIFN N1INAUYAFIIRDNNTFENUAUTANTINNT BB NANAIT
70w lfuaie bnsnednfdnddnen nangasuazmaianisasu
Nature of science and evolution in teaching and learning physics, active-learning approach in physics,
teaching materials and innovations of physics active learning, developing/inventing teaching materials and
innovations of physics active-learning, modern trends in physics education, curriculum and teaching methods
2.4N. 720 (225720) SMUATUNNATRARNTANYA 2(2-0-4)
Physics Education Research
P P ' ' < 2.
Wanlafidaskiunan ATNAIMNLNUADUYDIHNNDY
ANBEBUTHANY IS NTZUINIAT

unTies AT AndAnE neaumauiiduiudeRandfinun szfeuituaznatinae
WAERANAANE1 AT ARNAANE g inIEEY

Introuction to physics education research, theoretical framework for physics education research,
mechodology and analysis in physics education research, physics education research to classroom.
2.84N.723 (225723) Wﬁﬂﬁwmmm@mmz‘imaqa 3(3-0-6)

Atomic and Molecular Physics

Seulafifasdaunon  2.4W.704 (225704)
ANEBUTHANYIHENITUINIAT

ANFIATYT [FaNnNaraEnsAIauAN  NNTuNSIRTasARnLNAN Wi uazduns ASunfiddaazaan

|
o/

g
LL@:TNLNQN Usuinvassmaianisveass aninsalniann N3N annsalntienn nsau awnlnag
Tnd@sBidnnseing Winddnesauuaransalndifestes war awnnsalntlneiaoes
Some important results in quantum mechanics, lectromagnetic radiation and its interaction with atoms
and molecules, features of experimental methods, rotational spectroscopy, vibrational spectroscopy, electronic

spectroscopy, photoelectron and related spectroscopies and laser spectroscopy.
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9.8W.731 (225731) (WA ussBianvseiinddniung 3(2-3-4)
Electricity and Electronics for Teacher
dl dl 2 1 1 a
Waulafifiasiiunan  (if
ANBBLTHANYMHENITZUINIAT
1993 NTzIERTY 2993 MRNNTEUAAY NaTauazAesian1e i gunsnluazaas
Branmanfindugiu Anaadianvaefing
DC circuits, AC circuits electric measurement and measuring tools, basic electronic devices and circuits,
digital electronics.
28N, 743 (225743) ARnFrasaa9ude 3(3-0-6)
Physics of Solids
P A2 ] 1 [~ 2
Wanlafifiasriunan ATHAHLAUADUABINADY
ANBEUNYNNHRENTTUINIAN
wsvBamieasenderney Tasaa31anan auf Wiheeslans a1sfedanin audfinieause
aNTANUMAN annsitganda
Bonds between atom, crystal structures, electrical properties of metals, semiconductors, thermal
properties, magnetic properties, superconductivity.
28N, 747 (225747) WAnAaa9AIHEDN 3(3-0-6)
Thermal Physics
P A ' ' 1 2.
Waulafifiasniunan ATHANMHIAUADUVBINADY
ANBEUNYNNHIHENSTUINIAT

¥ o

NUNIUULHIARTAUE N auandnNsauuavngieiiguduasgomnarians ngiafinilsvasgomna

-4 o -4

mans npiafisaassgomnamans fndgomnarmans Ao iugammarmaniunlsznis

3

|
=\

wnAsignIaLaznsWAsinnna ngtiefismessgomwamand ngufead nsund nama  asadn
doedin natemaaden AnNENTRETUT1BuLAS N9U T NARUNNAFNERT

Review of basic concepts, thermal equilibrium and the zeroth law of thermodynamics, the first law of
thermodynamics, the second law of thermodynamics, thermodynamic potentials, some generdl
thermodynamic relations, phase diagrams and phase transition, the third law of thermodynamics, kinetic
theory, diffusion, introduction to statistical mechanics, heat transfer, relation to other fields, and applications of
thermodynamics.
2. W. 748 (225748) lanuazianaw 3(3-0-6)

The Earth and the Universe

Seulafidasnnon Tl

ATBBUNLRNY M NTLUINIYT
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TanuarniswAsuudas s9diniauazsstivszdd ussenniea Qﬁmmmmmmﬁﬂmmﬂ NTTNHUN
UWHARAYITNANTIPNENS NTINANTIBIRT ANl mfsqﬂﬁumiz‘uumq LENANANEN qﬂﬂiiﬁm\imﬁﬁ
FaRsuazmAulagaanae

Earth and its changing surface, lithosphere and geological time, atmosphere, climate and weather, the
development in astronomy, celestial sphere, solar system, star and stellar systems, cosmology, astronomical
instruments and space technology
.80, 791 (225791)  ANNRINITHDUNANS 1 1(1-0-2)

Seminar in Physics Teaching 1
Soulafidasinunan ATHATNANT B2 DI DU
ANBEBUTHANMYMHENSTUINIAT

naiaueuarn1seAUsslnein@nun feafunaeuneaRland waen1saeuiAng AaRedln
13513 detHiduuamsTunisauelasssnaidanisduaiaes

Presentation and discussion by students about published physics or physics teaching research leading
to their proposed research topics.
28N, 792 (225792) ANHWINITHNAWAANS 2 1(1-0-2)

Seminar in Physics Teaching 2
Soulafidasdinnan  2.4W.791 (225791)
ANBEUNYNNHIHENSTUINIAT

nsiaueuarn1seAUane Taesindnen TwiadefiAuadostiunmakuaines

Presentation and discussion by students in topics related to their research study.

2.8, 799 (225799)  AnenfinusuSaygyain 12 nidqgfin
Master’s Thesis
Soulafidasimnen  THSunsoiGrdalasvide vdeamatoumdoniunisare

v

’J?J’ﬂLLNSZTﬂ‘N‘iW\W
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AANRIN 3

NAITRNINIYTINTSVRIB19158

WA.A5. WSAY TmUNRIYE (Asst. Prof. Dr. Pornrat Wattanakasiwich) 1IN 10 1589

1. 9194398

79I 10 N

1.1 5ZAUNIRIYIR

111 NASTIFIRNA W85 AL A

1.

Kamcharean C., Wattanakasiwich P., 2016, "Revisiting the fog bottle experiment ",
European Journal of Physics, 37 (6), No. 065105.

Kamcharean C., Wattanakasiwich P., 2016, “Development and application of
Thermodynamics Diagnostic Test to survey students’ understanding in thermal physics”,
International Journal of Innovation in Science and Mathematics Education, 24 (2), pp. 14-36.
Poonyawatpornkul J., Wattanakasiwich P., 2015, "High-speed video analysis of a rolling
disc in three dimensions", European Journal of Physics, 36(6), No. 65027.

Kritsadatan N., Wattanakasiwich P., 2014, "First year students' and physics teachers'
expectations in learning physics: Case study in Thailand", International Journal of Innovation
in Science and Mathematics Education, 22(1), pp. 32-42.

Poonyawatpornkul J., Wattanakasiwich P., 2013, "High-speed video analysis of damped
harmonic motion", Physics Education, 48(6), pp. 782-789.

Wattanakasiwich P., Taleab P., Sharma M.D., Johnston I.D., 2013, "Development and
implementation of a conceptual survey in thermodynamics", International Journal of
Innovation in Science and Mathematics Education, 21(1), pp. 29-53.

Phommarach S., Wattanakasiwich P., Johnston I., 2012, "Video analysis of rolling
cylinders", Physics Education, 47(2), pp. 189-196.

11.2 e eaTufinuseunisUss i n1sssfuwnma

1.

Kritsadatan N., Wattanakasiwich P., 2014, "First year students' and physics teachers'
expectations in learning physics: Case study in Thailand", International Journal of Innovation
in Science and Mathematics Education, 22(1), pp. 32-42.

Poonyawatpornkul J., Wattanakasiwich P., 2013, "High-speed video analysis of damped
harmonic motion", Physics Education, 48(6), pp. 782-789.

Wattanakasiwich P., Taleab P., Sharma M.D., Johnston I.D., 2013, "Development and
implementation of a conceptual survey in thermodynamics", International Journal of

Innovation in Science and Mathematics Education, 21(1), pp. 29-53.

1.2 52AUYRA

1.2.1 HRRSIFIRNA W8T

1.2.2 naamiREUnAHRTuEN s Bun sz RTINS AU A
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5610938 InHaLRe (Assoc. Prof. Dr. Wim Nhuapeng) FIHIN 6 1329

1. 914398

FIUIU 6 1589

1.1 52AUUIKNZEE
1.1.1 HAITHAIRNR M T899 ALIIHIEIR

1.

Khankham P, Nhuapeng W, Thamjaree W, 2017, “Fabrication and mechanical
properties of the biocomposites between water hyacinth fiber and paper mulberry”, Key
Engineering Materials, 757 KEM, pp. 73-77

Suttichart C, Boonyawan D, Nhuapeng W, Thamjaree W, 2017, “Optimization of
diamond-like carbon thin film on copper substrate for carbon nanotubes synthesis by
ACVD technique”, Materials Science Forum, 883, pp. 65-69

Suttichart C, Boonyawan D, Nhuapeng W, Thamjaree W, 2016, “Effect of a low gas
pressure plasma treatment on copper substrate used for carbon nanotubes synthesis”,
Surface and Coatings Technology, 306, pp. 279-284

Phunwaree S, Nhuapeng W, Boonyawan D, Thamjaree W, 2016, “Effect of plasma
power on copper substrate used for synthesizing carbon nanotubes via Alcohol Catalytic
Chemical Vapor Deposition (ACVD) technique”, Chiang Mai Journal of Science, 43, pp.
339-344

Janyakunmongkol K, Nhuapeng W, Thamjaree W, 2016, “Effect of added silicon
carbide nanowires and carbon nanotubes on mechanical properties of 0-3 natural rubber
composites”, Japanese Journal of Applied Physics, 55, No. OTAE21

Intarasang W, Thamjaree W, Boonyawan D, Nhuapeng W, 2013, “Effect of coating
time on LPP treated silk fabric coated with ZnO, nanoparticles”, Chiang Mai Journal of

Science, 40, pp. 1000-1005

112 waemiifasiunaeatufintusesmnnsUssgsfrnnsssAuswneii

1.2 9EAULR
1.2.1 NASTHAIANR W81 955ALER

Aa < v & ’ o =
1.2.2 NN\TWMWWNWU‘VMQ’]NQUULG]NT‘IA‘j’]ﬂﬂ’]uﬂﬁﬁﬂ‘i:ﬁﬂ“}‘mﬂ"l‘j‘jtﬁuﬁ"lﬁl
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.09, WHWHE IMF1AUIA (Dr. Narupon Chattrapiban) FIUIN 6 L%@e
1. 97347398 19498 6 1389
1.1 FEAUUIUITR
1.1.1 nauiRuinsansssfuuIINe R
1. Suffixisuai N, Chattrapiban N, Rakreungdet W, 2014, “The effects of temperature,
injection current and optical feedback on the frequency stabilization of external cavity
diode laser”, Advanced Materials Research, 979, pp. 459-462
112 wasuAfaiunauadudniusgnunsssgsfnnsseiuugng

1. Anukool W, Chattrapiban N, Kaewuam R, 2015, “Adiabatic Interaction between
Rydberg Atom and Ground-State Atom”, in proceedings of the 10th Annual Conference
of the Thai Physics Society: Siam Physics Congress 2015 (SPC2015), May 20-22, 2015

2. Anukool W, Chattrapiban N, Phrompao J, 2015, “Split-Operator Method for Fabry-
Perot Interferometry”, in proceedings of the 10th Annual Conference of the Thai Physics
Society: Siam Physics Congress 2015 (SPC2015), May 20-22, 2015

3. Chattrapiban N, Anukool W, Philathong H, 2015, “Rashba Effect from Schwinger’s
Oscillator Model”, in proceedings of the 10th Annual Conference of the Thai Physics
Society: Siam Physics Congress 2015 (SPC2015), May 20-22, 2015

4. Chattrapiban N, Anukool W, Srakow! K, 2015, “Concentric-Ring Atom Interferometer”,
in proceedings of the 10th Annual Conference of the Thai Physics Society: Siam Physics
Congress 2015 (SPC2015), May 20-22, 2015

5. Anukool W, Chattrapiban N, Kaewuam R, 2015, “Four Level Dynamic in Rubidium-85
Magneto-Opical Trap”, in proceedings of the 10th Annual Conference of the Thai Physics
Society: Siam Physics Congress 2015 (SPC2015), May 20-22, 2015

1.2 9AULR
1.2.1 NATHBIRNR M 981952 AL

Aa < v & ’ o 2
1.2.2 NZ\]\?’WHWWNWUVW]’NNQUUL@]NT‘N‘E"IEJQ"Iuﬂ’]‘j‘U‘J‘Z“ﬁq&l’]‘ﬁ"lﬂ"li‘it@]u‘ﬁ’](ﬂ

2.95..3a/nh  WdA (Dr. Cherdsak Saelee) FIUIN 4 389
1. 97194398 FIUIN 4 04
1.1 F2AUHIUIER
1.1.1 naUFRNA AT NN R
112 wasndREiunaaeiuds ussaunssgarnssssiumunni
1. Koonawoot R., Saelee C., Thiansem S., Punyanitya S., 2016, "Effect of hydroxyapatite
bioceramic bodies on subcutaneous soft tissue reaction of laboratory rats", Key
Engineering Materials, Vol. 690, pp. 12-17.
2. Chankachang P., Chantara S., Punyanitya S., Saelee C., Thiansem S., 2016,
"Treatment of wastewater from rubber processing using hydroxyapatite and lampang
clay nanocomposite filters", Key Engineering Materials, Vol. 675-676, pp. 81-84.
3. Chankachang P., Chantara S., Punyanitya S., Saelee C., 2014, "Treatment of
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wastewater using porous ceramics of hydroxyapatite”, Advanced Materials Research,
Vol. 979, pp. 66-69

Koonawoot R., Saelee C., Thiansem S., Punyanitya S., 2014, "Influence of composition
and isothermal sintering on the properties of hydroxyapatite bioceramic bodies",
Advanced Materials Research, Vol. 979, pp. 347-350.

1.2 5EAUATR

1.2.1 HAITHAIRNA M9 R19 52 AL

1.2.2 WA eaTufniuseunisUsyinisssiua

NA.A5. BANSAE FINIT504 (Asst. Prof. Dr. Udomrat Tippawan) 1IN 17 1589

1. 9194398

97995 17 589

1.1 52AUNIRNYE

111 NASIFIRNA N899 A LN A

1.

Tippawan U., Chulapakorn T., Bootkul D., Pangkason C., Intarasiri S., 2016,
"Investigation on modification of ion implanted natural corundum by UV Vis-NIR
spectroscopy”, Surface and Coatings Technology, 306, pp. 358-363.

Chu P.K., Boonyawan D., Yu L.D., Tippawan U., Gwilliam R., Tian X.B., 2016,
"Dedicated to Russell Mark Gwilliam", Surface and Coatings Technology, 306, pp. 1-5.
Thopan P., Yu L.D., Tippawan U., 2016, "Critical low-energy Ar-ion beam conditions
to induce direct DNA double strand break", Surface and Coatings Technology, 3086, pp.
313-318.

Bootkul D., Tengchaisri T., Tippawan U., Intarasiri S., 2016, "Analysis and modification
of natural red spinel by ion beam techniques for jewelry applications"”, Surface and
Coatings Technology, 306, pp. 211-217.

Intarasiri S., Bootkul D., Tippawan U., Songsiriritthigul P., 2016, "Color improvement of
rubies by ion beam technique”, Surface and Coatings Technology, 306, pp. 205-210.
Singkarat S., Wijaikhum A., Suwannakachorn D., Tippawan U., Intarasiri S., Bootkul
D., Phanchaisri B., Techarung J., Rhodes M.W., Suwankosum R., Rattanarin S., Yu
L.D., 2015, "A simple ion implanter for material modifications in agriculture and
gemmology”, Nuclear Instruments and Methods in Physics Research, Section B: Beam
Interactions with Materials and Atoms, 365, pp. 414-418.

Bootkul D., Chaiwai C., Tippawan U., Wanthanachaisaeng B., Intarasiri S., 2015,
"Analysis and modification of blue sapphires from Rwanda by ion beam
techniques”, Nuclear Instruments and Methods in Physics Research, Section B: Beam
Interactions with Materials and Atoms, 365, pp. 288-293.

Thopan P., Suwannakachorn D., Tippawan U., Yu L.D., 2015, "Measurement of ultra-
low ion energy of decelerated ion beam using a deflecting electric field", Nuclear
Instruments and Methods in Physics Research, Section B: Beam Interactions with
Materials and Atoms, 365, pp. 394-398.

Juncomma U., Intarasiri S., Bootkul D., Tippawan U., 2014, "lon beam analysis of



10.

11.

12.

13.

14.
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