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2020-2030 quantum technology market forecast

(Source: Quantum Technologies 2020 report, Yole Développement, 2020)

Quantum computing
@ Quantum sensing
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it cAGR2T% 2 030
------------- « 2025
CAGR 13%
2020 $968M $3,255M
$532M
D\YOLE
‘} Développement © 2020 | www.yole.fr - www.i-micronews.com

A9 1 uansnsanamsalyadinainvesnalulagateudiy 1wt 2020-2030 [#131: Quantum

Technologies 2020 report, Yole Développement, 2020]

Example of quantum technology supply chain

(Source: Quantum Technologies 2020 report, Yole Développement, 2020)
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Sensors and metrology /@””“‘"' m THALES @ BOSCH

Non exhaustive fist PIC: Photonic Integrated Circuit - QKD: Quantum Key Distribution - QRNG: Quantum Random Number Generator
N\YOLE
y Développement © 2020 | www.yole.fr - www.i-micronews.com

AN 2 wanssitegvealdguniuvanalulagatausy (131 Quantum Technologies 2020

report, Yole Développement, 2020]
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Maturity horizons are based on tangible value of Quantum Volume and
potential advantage applied to a business use case
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UnsAnwen 2564 2565 2566 2567 2568
aANsANEd 12121 2]1]2]1]2
WUU 1 (W N BUU n1) (nnAaUng)
SuauiinAnuiinindnasiu 3 3 3 3 3
dwautindnwitazauluvangns
T 1 EE 3 3 3
Fuli 2 3 | 3 3 3

33U 3 3 3 6 6 6
SuauiinAneiinadiazdidanisine 3 3 3 3
Un1sfnwn 2564 2565 2566 2567 2568
aAnsAnEd 121 2]1]2]1]|2]|1]2
BUU 2 (WHU N BUU N2) (01AUnA)
SruauiinAnefinninaziu 3 3 3 3 3
Swnuindnunitazaulundngns
7 3 | 3 3 3 3
H7 2 3| 3 3 3

334 3 3 3 6 6 6
dwautndneiiniadnazdudanistne 3 3 3 3

2.6 SUUTETUIURTULLNY

1. enudeyasuuszana 3 U lneduunsgasideanuindonisiauenisulszana

Ysuuszauu
BAUITU 2564 2565 (Uszunauns) 2566 (Uszuaunis)
uuseanae | quuseuae | sudszanae | sudssanae | sudssana | udssana
wHUAY Ruseld WEURAY Ruseld WEUAY Ruseld

ATFYUNTEDU 367,566,100 76,045,400 | 353,260,300 | 65,458,000 | 360,325,500 @ 68,654,000
e 11,448,600 11,046,000 11,168,000
UINTIBINITUNFIAL 1,837,300 1,656,000 1,676,000
msvidseeaun fads 530,000 530,000 530,000
SausTULAzAIINGDL
atuayuININS 2,178,000 2,023,000 2,049,000
UIMITUNIING1RY 47,369,200 31,460,700 | 48,316,600 | 28,955,000 | 49,283,000 | 28,106,000
923 414,935,300 = 123,500,000 | 401,576,900 @ 109,668,000 | 409,608,500 | 112,183,000
SouteEY 538,435,300 511,244,900 521,791,500
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2. algaememlunsuanUudie
WUU 1 (WU N BUU A1) 96,380 UM

LUV 2 (WU N UL N2) 85,040 UM
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2. Wuldpmuussmadufininends  unninedodednd Ses uurufiinisdeu
WHUAISANET NM1SE18@191387 N1ssulautinAnwilaznisiieuleunuisinuestnAned

UaUnFEN®EN

3. VaNgATHaranIsIfaeu

3.1 nangns
3.1.1 IUIUNUIYNR

WANGAST WUU 1 (EY N LU N1) 911UMN08AR SILARBAMANEAS 36 A

VANGAT WUU 2 (WK N kY 12) Suiumhein siunasavangns kivesndn 36 wiiedn

3.1.2 lnssadravdngns

3.1.2.1 1AS9839UANEAT WUU 1 (KU A WUU N1)

IUIUNUINATIUARDANG NGRS 36 BUIYAR
N, USeyginus e
231797 AnendnusuTeygin 36 wenn

U, NINTIUNIIVINTG Usenaunae
1. UnAnyiazRe i INduNNInAenTEYEIAINSANYIUNAYRIVIENGNT way
SRInssnauTinugdununIiureUYeI1915E U N
2. wamAnednuviednmilwedinednusiedldsunanouns oot alen
Iisumsnousulimeunslunsamssefuunnuaneglugiudeya sl vie

Scopus %38 Web of Science nefitn@nwndutousnegieios 1 509 wag



EuenanInednusviieduniemanuingrdnuslunisuseydvnig

LY ad g d' LY a 1 4 & [ °
sgavuurANlunseusuluaivivn egetes 1 ase Inadunisuiaue

WUUUTIENY
3. AR IENUNAMSANYIILLUUTINUNaYeIU adinInends Tngsnuanuiusau
299UTE5UNTTUNTUUANANIUTEI1AULLALIIVTINEIT U N INYR Y
YNAIANTTANY
A nszuawdvdibidundaeinazau
1. puieulvwesiadisinedy AP
2. mufeulsvesanuin
- UnAnwsosameiloulagi TUNSEUIATELNN
231791 dununuSeyglvmavenmaniuazmalulad aeusiu 1
231792 dunuSeyglvmaivenmanstazmalulad amreusii 2
231793 dunnTeyelmnainermaniuazmaluladiameusiu 3
- ¥nAnwenaidenBeunssunAuiiideniisdestu Advanced Algorithm,
Quantum Computation, Quantum Research, Quantum Game Theory, Analog
Quantum Computer, Econometrics, Big Data in Economics and Finance,
Management and Organization, Marketing Wudu lnenuanuiiugeuves
AENIIUMSTIUS e nenanus
3.1.2.2 1n9a519nANGAT LUU 2 (WHU N KUY N2)
IUUNNENATIUARDANANFAS lyitdend 36 wiene
N, NITUIUIBISIU lsitfesnn 18  wiwnn
1. assuidnlussauTuindnm laidaenin 18 wuqein
1.1 nszuiiniuanunivianiy laideani 18 wlehn
1.1.1 nszuuignvsnu 6  Wwin
231701 wialulagalroufy 3 wYnn
231791 duuuUSgalimaine aans 1 e

wazwaluladalousiu 1

231792 dunuUSgelnnaineiaans 1 wiheie
wazwaluladaoudu 2

231793 duuunUSgalumaine aans 1 e
uazmalulagmiousiu 3

1.1.2 NS5UITMADN laitlaenin 12 videin
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TnelEenINATEUIUIBNMANTE NI0NTEUIUIBTETAUTUTInAN YUY Tuluus

AR ANUFURUSAULIUANVII NS TNUSLAS AU U D UVDIAENTTUNS

fiUsnuAnerinug
207703 naFansAIouAL 1 3 wiwin
207704 NaE@nSAIURAL 2 3 wUEne
231711 Wand ezmeu LuanatagyiAuaans 3 vdlein

dgmsumalulagaroudu
231712 Wanduazunannasudmsunis 3 penn
NAABINTIIINADIATBUAN
231789 M98la0NdIIMOINYIAERSUAY 3 wYnn
walulagniausy
RUNBLNAR : NTLUIUIVIUAVIVURNIE UUEDE NSTUIIBlusEautadinfne
auvTIneransiavimaluladaeausiu (231..) waza1wivia@nd (207...)
1.2 NSEUIIUBNAIVITUANY (915)
 nAmnenadenBsunsyunidnisiilemifentestu Advanced Algorithm,
Quantum Computation, Quantum Research, Quantum Game Theory, Analog
Quantum Computer, Econometrics, Big Data in Economics and Finance,
Management and Organization, Marketing sy Tngeurmnuiiuveures
AENTIUMSTIUS NN Tinug
2. ﬂszuauimﬁzﬁuﬂ'%@mm'%‘%uqﬂ
nsdifidnAnwvinauiiuginuissgnisiisududmiunisdne Tadnw
%G’Taqawmﬁwf%aumzmu‘iﬁmizé’uﬂ%zymwm%%uqa AIUAULTAUTDUTB

ABNTTUNITUIUITUANENT

Useysyriinus

231799 AnetinusuTyaln 18 Wuwhn

AsTUUITIN biNunUe ARz E
1. puaulvvesiudininende AIR1UTENA

=~ a P
2. anuaulvvesaunIun gl -

AaNTIUNI9IVINIS Usenaunie

U =2 4 ¥
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2. NANINSINUS VS 0dUNT IR N TINUS A9 lASUNSIHEWNS YSpag 9talASU

nsneusulAmeunslusansszRuuuAnegluguteya ISI v5e Scopus #38
Web of Science %38 weunsiiuunanuatuidu (Full paper) lulenasWeuns

a . [y ad & = [y a =
n15U5841391715 (Proceedings) seavuuvdnduneeusuvesaviviined
PnAnwndudowsn 9871919y 1 1599 KA WEUIKNANUANYITNUSUS 0d1UNTTW 4
HauInednuslunisuszgaignsszauunwrnduiissusuluavivedi

Yoy 1 AsslpedunsiausuuuIIens

3.1.2.1 Type 1 (Plan A Type Al)

Degree Requirements 36 credits
A. Thesis
231797 Master’s Thesis 36 credits

B. Academic Activities

1.

A student has to attend seminar every semester during the normal
program period and other upskill activities approved by his/her advisor.

At least 1 master’s thesis work or a part of master’s thesis work must be
published or at least accepted to be published in an international journal
listed in ISI or Scopus or Web of Science database with the student as the
first author, and at least 1 master’s thesis work or a part of master’s thesis
work must be presented as oral presentation in an international
conference accepted by the field of study.

A student has to report thesis progress to the Graduate School every
semester with the approval of the Chairman of the Faculty’s Graduate

Study Committee.

C. Non-credit Courses

Graduate School requirement: a foreign language
Program requirement:
- Student must register and pass the following seminar courses
231791 M.S. Seminar in Quantum Science and Technology 1
231792 M.S. Seminar in Quantum Science and Technology 2
231793 M.S. Seminar in Quantum Science and Technology 3
- Student may select courses with the subject related to Advanced

Algorithm, Quantum Computation, Quantum Research, Quantum Game
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Theory, Analog Quantum Computer, Econometrics, Big Data in Economics

and Finance, Management and Organization, Marketing, and so on, with the

approval of the thesis advisory committee.

3.1.2.2 Type 2 (Plan A Type A2)

Degree Requirements 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

231701 Quantum Technology

231791 M.S. Seminar in Quantum Science
and Technology 1

231792 M.S. Seminar in Quantum Science
and Technology 2

231793 M.S. Seminar in Quantum Science
and Technology 3

1.1.2 Elective courses a minimum of

18
18
18

12

credits
credits
credits
credits
credits
credits

credit

credit

credit

credits

A student may select any graduate courses from the following list or

courses in the field related to thesis research with approval from the

thesis advisory committee.

207703 Quantum Mechanics 1

207704 Quantum Mechanics 2

231711 Atomic, Molecular and Optical
Physics for Quantum Technology

231712 Physics and Platforms for Quantum
Simulation Experiments

231789 Selected Topics in Quantum Science
and Technology

credits

credits

credits

credits

credits

Note : Courses in the field of specialization are courses at graduate

level in Quantum Science and Technology (231...) and Physics (207...)
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1.2 Other courses (if any)

Student may select courses with the subject related to
Advanced Algorithm, Quantum Computation, Quantum Research,
Quantum Game Theory, Analog Quantum Computer, Econometrics, Big
Data in Economics and Finance, Management and Organization,
Marketing, and so on, with the approval of the thesis advisory

committee.

2. Advanced Undergraduate Courses
In case the student lacks some basic knowledge which is necessary for
education, the student must enroll some advanced undergraduate courses(s)

under the recommendation of program administrative committee.

Thesis
231799 Master’s Thesis 18 credits

Non-credit Courses
1. Graduate School requirement: - a foreign language -
2. Program requirement - None -

Academic Activities

1. A student has to attend seminar every semester during the normal
program period and other upskill activities approved by his/her advisor.

2. At least 1 master’s thesis work or a part of master’s thesis work must be
published or at least accepted to be published in an international journal
listed in ISI or Scopus or Web of Science database, or as a full paper in the

international conference proceedings accepted by the field of study, with

the student as the first author, and at least 1 master’s thesis work or a part
of master’s thesis work must be presented as oral presentation in an

international conference accepted by the field of study.

3.1.3 ASSUIUIT

(1) NUINIBIVIAY u8nn

231701 wAlulagnraumy 3(3-0-6)

(Quantum Technology)

231791 duuundIyglymsineimansuazinalulagaiousiu 1 1(1-0-2)

(M.S. Seminar in Quantum Science and Technology 1)



231792 dununUyglnaineimansiazvaluladaioudy 2 1(1-0-2)
(M.S. Seminar in Quantum Science and Technology 2)
231793 duuunUsygilymainemansuazimalulagaiousii 3 1(1-0-2)

(M.S. Seminar in Quantum Science and Technology 3)

(2) BNV AN LUAIVIIYANE

207703 naA1@RIAIBUAL 1 3(3-0-6)
(Quantum Mechanics 1)

207704 NAAIENTAIBDUAL 2 3(3-0-6)
(Quantum Mechanics 2)

231711 Wa@nd ezeay lanauasvirumansamsumalulagaioudy 3(3-0-6)
(Atomic, Molecular and Optical Physics for Quantum
Technology)

231712 Wanduazunannosudimsun1imnasinIsinaniaIaudy 3(3-0-6)
(Physics and Platforms for Quantum Simulation Experiments)

231789 yhdoldenassmaivemaniuazimaluladniousi 3(3-0-6)

(Selected Topics in Quantum Science and Technology)

(3) RUINIVUADNUBNENVIIV AN
- Taigl -
(4) nuaU3ggytinusg
231797 Ane1dnusUsgen 36 wene
(Master’s Thesis)
231799 AneiwusUsgen 18 uuIein

(Master’s Thesis)

(5) nundviildiuninginazay
dmTurangmsuuy 1 (WY A WUy n1)
- YnAnADIRmEUgULaY N UATE U TIEULLN
231791 duuSaalvnainemansuazialulagmeusu 1
231792 dunnUgye lmmainenmansuazvalulad mouny 2

231793 dunuSeyaivinainenmansuazwalulad meousiu 3
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WUIELNG AINMNNYVDIAYTRANTLUIUIU
- 9

SANTEUNAM A UAdUsFEY 6 van saseluil

LAY 3 AILSN LAMGDY AMY LATAIMIY/ANUNITINNTLUILITIUUAINA

2. l@UANTY  Lansdy ATEUILITISEAUTMTIRANY)
3. @wianau  uanshie aaavyluanviv
23170x unuaavyIvdsduitugy
23171x — 23178x Dunuaanyivnanizeiy
23179x Junuaavvdunwiasnentinus
4. IVANINY LAASRS BUNTUVRIMIIANY VBTN
3.1.4 LLﬂﬂ\?LLN‘Uﬂ'ﬁﬁﬂ‘U'\
3.1.4.1 wuu 1 (LW A WUU N1)
Ui 1
ﬂ']ﬂﬂ’]iﬁﬂw’]ﬁ 1 'WIJ'JEJﬁG] ﬂ']ﬂﬂ'lﬁﬁﬂ‘l?!’lﬁ 2 Wﬂ'}ﬂﬁ(ﬂ
awmzfouiiolduinsveamiinede - 231797 | AnendnusUsagiin
Register for university services Master’s Thesis
aouruoulunwiensUszma - 231792 | dununUSgglnnadinenmans
Pass foreign language examination wazmaluladniousu 2
requirement M.S. Seminar in Quantum
Science and Technology 2
LEueUelATIT U eyeyinus -
Present thesis proposal
231791 | dununUSyglvmaingemansiag -
wialulagaeaudu 1
M.S. Seminar in Quantum Science
and Technology 1
374 - 39U
Ui 2
aMamMsAnedi 1 wuaein aAMsAnE 2 wiqein
231797 | InenfnusUseyaln 12 231797 | AnendnusUsyain
Master’s Thesis Master’s Thesis
231793 | dunuUigyglnmaivenmansuas - WNFINNTENLUN
wialulagmeoudu 3 Attend seminar
M.S. Seminar in Quantum Science
and Technology 3
aouUsganus
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Thesis defense

39U 12 39U 12
suilgfinnaeanangns 36 wigin
3.1.4.2 wuU 2 (WWU N WUU N2)
Uit 1
aMamMsAned 1 wiqefin aAMsAne 2 wiqefin
aeuruiteulunwisUszne -
Pass foreign language
examination requirement
231701 | walulagaioudu 3 231792 | @S lnnainendans 1
Quantum Technology uazwaluladaeoudy 2
M.S. Seminar in Quantum
Science and Technology 2
231791 | dununUSgglvmaingieansiag 1 XXX NITUIITADN 3
wmalulagnioudy 1 Elective courses
M.S. Seminar in Quantum Science
and Technology 1
0000 | NITUIWITADN 3 xooox | NTEUATIEDN 3
Elective courses Elective courses
0000 | NITUINITADN 3
Elective courses
371 10 et 7
Uit 2
aMAmMsAned 1 wiqefin aAMsAne 2 wiqefin
231793 | dununUSyglvmaingieansiag 1 231799 | AnerdnusuTeygin 9
wialulagaioudu 3 Master’s Thesis
M.S. Seminar in Quantum Science
and Technology 3
231799 | InenfinwusuTeyaln 9 aoulsgaanus -
Master’s Thesis Thesis defense
@uptelaseseUSaniinus - L5 UANTAULUN
Present thesis proposal Attend seminar
571 10 37 9

FMigAnnaeAaNgns Liifaenan 36 wiawnn

3.1.5 ANBUNYANWZNTZUIUIYY (NN lNeLazn1u1dIngy)

seylilunieanwan




3.2 9 AunlazAnn

a

bl
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VDIV
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=p.

Yo-uwana

AMAINSANY (d191), 8010

Undnsanishnen

AN1ILIUEDUY

Plue/dUni

Uaguu

A A o
atdanangns

FIUIUNAUY
AYINIIIN
@Fuaudesly
szez 51

a149)

n3 U,

HALAT. 99MUUN BUna*

ANYINGAERNS

- Ph.D. (Physics), Cambridge

University, UK, 2002

- M.Sc. (Physics), The University

of Minnesota, USA, 1999
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AARNUIN

1. A19SUNYANEAZASZUIUIYN

207703 NaAEASADUAY 1 3(3-0-6)
Quantum Mechanics 1
Roulviidassinunou: 13id
LLmﬁmﬁugmmamamam%mau@fu warmansAIRuAN Tuudu gy n195IuluwuRNgayy
NOBANITIUNIU FIANTUNITANUNUILUY ADATIAIDUAY Lag N15IR
Fundamental concepts of quantum mechanics, quantum dynamics, angular
momentum, addition of angular momentum, perturbation theory, density operators,

quantum statistics and measurement

207704 NAAEASAIDUAY 2 3(3-0-6)
Quantum Mechanics 2
Roulvfidasinunaw: 1.9, 703 (207703)
nguinssuniuiitufune nsdssgnddmiunisuided avumslunamansaoudy
NQBNIINIUIT LA NAAIERTAIDUANENRNEAIN
Time-dependent perturbation theory, applications to radiation, symmetry in quantum

mechanics, scattering theory, and relativistic quantum mechanics

231701 wialulagalauny 3(3-0-6)
Quantum Technology

Roulvfidasinunaw: 1ud

amnameluladaeudu namansameuiudessu Adauarngililunamansaoud
NINHINTLTIAIDUFAY LATOVIYNITATUIUAIDUAN NI1TT1ADIAIDUAL UINTININTIAIDUANLAY
Fuaseausy nsdeasidnious

Overview of quantum technology, introduction to quantum mechanics, qubit and
rules in quantum mechanics, quantum resources, quantum computing network, quantum

simulation, quantum metrology and quantum sensors, quantum communication

231711 Wand azmau luana wasviAuaansdmsumalulagalouny 3(3-0-6)
Atomic, Molecular and Optical Physics for Quantum Technology

Wauluiidesiuniaw: 1.mA. 701 (231701) WiemuANUILTRUTDIEHOY



65

SYUUGRYYINTA: %ungigwmﬂLLazﬂ’ﬁ?Jmmﬁﬂchzgm'm syUvlas LAz TlavoUaLYT N1T
U%’Ummﬁuamzw%’w%aﬁamwwmm?i Lﬂ%‘laﬂaﬂﬂﬁﬁllL%’]%N’]ULL@%?%‘UUﬂ’]i"U‘IJEiQL%QLLﬂjLﬁgﬂ N3
yufunazn1syudilduamie wiswnanandoiunus uinfiguaazannas fudnudngn
wnanWesNozneudy SEUUATIIIU: Aagndunanaznisin @eniueraon ndesganssAluia
ATBURY auIuLEAR-sEULTaTaDeIn wnsTausdliuniesney WuwesTaauiu indessiany
meuduriamesiiooy wessiassmeousuriinlutou

Vacuum system: vacuum pump and vacuum sealing, laser system and type of lasers,
frequency tuning and stabilization system, Zeeman slower and magnetic transport system,
cold collision and light assisted collision, spatial light modulator, optical lattice and optical
tweezer, magnetic trap, cold atom platform, detection system: observable and
measurement, atom conveyer belt, quantum gas microscope, Mott insulator - superfluidity
system, atom gravimeter, field sensors, fermionic quantum simulator, bosonic quantum

simulator

231712 WanduazunanWasudmIunIsMAaBINISI1aBIABUAY 3(3-0-6)
Physics and Platforms for Quantum Simulation Experiments
ReulvAidasriunou: 2.3A. 701 (231701) viemuamnuiureuvesiaey
unignisinassmousiunaznsnaassitisates ssuumoudiunen szuulilaind szuy
pzmeuluanuzidunans iwulaaauﬁg]ﬂﬁ'ﬂeﬁq iwuqu‘ejﬂmﬂﬂmwu—ﬁm SYUUNAIHID9E0
STUUNONDADE
Introduction to quantum simulation and related experiments, quantum dot system,
photonics system, neutral atom system, trapped ion system, nitrogen-vacancy center system,

superconducting circuit system, topological system

231789 wdaldanassminendansuasinaluladniaunu 3(3-0-6)
Selected Topics in Quantum Science and Technology
Rouluidawsiuniow: auauWiuteuTeILaay
a [ v ¥ oaa a 4 a o a PN LY
NsUsTEneneInuidenidenassmaIne maniazmalulagmeusunuiaulalulagiu

Lectures on selected topics of current interest in quantum science and technology

231791 dunuUSygrlnmaineraansuazinalulagaiaunu 1 1(1-0-2)
M.S. Seminar in Quantum Science and Technology 1

d' d' ;72 1 1 a
woulvndosnunay: il



66

[V

AMsULENaKarN15AUT18lAsUNANEY NEINUNUITEAUINeIFaRSwazAlUladAaUsY

Tutaguu wielddunumdlunisiauelasessidenisduainide
Presentation and discussion by students about current research in quantum science

and technology leading to their proposed research topics

231792 funuTyimmaInenaasiasmalulagniausu 2 1(1-0-2)
M.S. Seminar in Quantum Science and Technology 2
Roulafidasinunaw: 1.va. 791 (231791)
msinavakaznseduse Tnedndne luktefiiertestunisduaiiee

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

231793 dunuUsyyinniainedansuasmalulagaioudu 3 1(1-0-2)
M.S. Seminar in Quantum Science and Technology 3
Roulafidewinuiow: 1.va. 792 (231792)
nsdauslarn1seius1e lnelnfnw TumUen15AuAIIdulagANNAINTIY0IN1TN
Inenus
Presentation and discussion by students in topics of their research study and thesis

progress

231797 ANYTNUSUI Yy n 36 NN
Master’s Thesis

woulvdawitunaw: ldsueaydfndelasesauwdy vieamsideunieudunisiausveoylfnite

1A59979

231799 gnlinusUSeygaln 18 wiuaenn
Master’s Thesis

waulvundasrunau: lasusudfiiitelasasia nieameidsunsouiunisiausvesydinade

1A59979



2.

U v
[ [

ANHILAIAIANENTTUNITINNANGAS

MR-

Andeuvninenaefeslng

-

i Mc0 Joedba

o ) ' @ a o a
599 udsAIAMENSIUNSaMEngasInenmansuinUndio

v inenaansuasmalulagnlauay

feamurInemans fanuyssasezveudidinnenisunisimangnsinermans
wntdin avininemaniuazmaluladaeud ielinisnseunslunisinimdngasdiuly
ArANsEUTesuaiiusyaniaw enfegiunaniunnuluuing ¢ wara1ns acie) Wi
wsrs1vUydRuminendudeddnl nabeds warlasmuusihvenauivudinineds Jwoudsss
ANENITUNNTINVENGAST il

®. TBINANTINGY AT.04Y Tosemas UsgsunsIung

b. Manssd (Reshinm) as.dswend s NITUNTHN T
o MansIRsd asusvana wahndiau  NITUNMIEMTIRNA
€ IIMANTINTEYYSNY AUNIEIIU NIIUNIENTIANE
& T8INaNTIANSE A.AN Jeafauglnea nsums

D, 0IAIANTIANTEG ATATINITION unzyns N3N

. TOIMIEANTINE A3.5EAN WYRSITU  NITUNT

& HUIBAAanTINeg As.aus anawasugy  NIINNS

®.  HYBMAnTINTY AU aYna NITUNTS

@o. JHILAIANTINSE As.AAS Fuud NITUNTT

@o. {HMans19158 a3.d9031 Jyan WIYAINAYE  NIINNS

elb. 819158 A3.0590 neiaigy N3TUNT

@m. 819138 AT.UNUS dnnfivia NITUNTUALAYVIYNT

Y e v a4 o ‘oA v odr oA v g o e =

vl Wrngnssunsnumetedinaniinifisufiasanldmudiudeiunsandoauaz
wmsguvangms sadisidiunsiwdngasiainauesminedenmduneulasliuduaianielu
srEEIan o U b 1o

& w T o Sunen WA beom

- .

(509M18n5719158 A5 Uoewed Houming)
HYee8n15ud
UftRnsunueSmsuAumInendeidodln

67



68

3. WHAIUNIEIVINTGVDID19158

f Y Aa

1) 91913894 5URAYRUNENEAT/213158UsEIMENgAS

Y

NAIUNNGIBINNSVR9819158 U 2017 — 2021

HY28AEA319158 A3, 291UUN BYNa (H-index: 3)

1.

91U

1.1.ANuN lu2158157M19381015

STAUUIUIVIA

1)

Panthinuan K., Pilapong C., Anukool W., Sakulsermsuk S., 2020, “Design of three-
axis square Helmholtz coils for compact atomic magnetometer,” The 4th
International Conference on Photonics Solutions (ICPS2019), SPIE Digital Library,
113310P, doi: 10.1117/12.2552928.

Kittiya A., Watcharangkool A., Wannawichian S., Anukool W., 2020, “Diffuse
interstellar bands from the spectrum of autoionising helium,” The 4th
International Conference on Photonics Solutions (ICPS2019), SPIE Digital Library,
Proc. SPIE 11331, 113310N, doi: 10.1117/12.2550805.

Ittipratheep N., Udomsom S., Mankong U., Chamsuk P., Bouthwong A., Anukool
W., Umezawa T., Matsumoto A., 2020, "3D printed assembly and software
development for silicon photonics sensor device measurement," Proc. SPIE 11331,
Fourth International Conference on Photonics Solutions (ICPS2019), 113310E, doi:
10.1117/12.2553021.

Photia T., Temnuch W., Srisuphaphon S., Tanasanchai N., Anukool W., Wongrach
K., Manit P., Chiangga S., Deachapunya S., 2019, “High-precision grating period
measurement”, Applied Optics, 58(2), pp. 270-273.

Srakaew K. Phrompao J., Anukool W., 2019, “Experimental apparatus and
methods for synthesizing 1D single-atom array,” Journal of Physics: Conference
Series (JPCS), IOP Conference Series 10, 1380, pp. 012059.

Sanghiran Lee V., Nimmanpipug P., Anukool W.,; Jeong H., Zain S. Md, Khian Hooi
C, 2019, “Quasiparticle energies of ground state and excited state of metal
clusters using all-electron mixed basis of plane waves (PWs) and atomic orbitals
(AOs),” The 4th International Conference on Photonics Solutions (ICPS), SPIE
Digital Library, pp. 32-35.
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7) Anukool W., Lim J., Song Y. and Ahn W., 2018, "Quantum Computing Systems: A
Brief Overview", Journal of the Korean Physical Society, 73, pp. 841-845.
3TAUYIN

Taidl

1.2.dnsuanadnulunyszyuivingg

FTAUUIUIYIGA

1) Anukool, W., 2021, “Quantum Engineering Initiative at RCQT, Chiang Mai
University”, UM Computational Science and Engineering (CSE) Symposium, 19 Feb
2021, Online Conference, pp. 1-4.

STAUYIR

1) Anukool W., 2019, “Quantum science, engineering, and technology towards
Physics Beyond 2030,” Siam Physics Congress SPC2019: Physics beyond disruption
society, June 7, 2019, Hansa JB Hotel, Hatyai, Songkhla, Thailand, pp. 24-28.

1.3.57891un15338aduauy sl

gl

919158 3. U590 ne3sy (H-index: 9)
1. Ui

1.1.ANuNIU1581571939I05

FLAUUIUIYVIA

1) Thaicharoen N., Moore R. K., Anderson A. D., Powel C. R., Peterson E., and Raithel
G., 2019, Electromagnetically-induced transparency, absorption, and microwave
field sensing in a Rb vapor cell with a three-color all-infrared laser system, Phys.
Rev. A 100, 063427.

2) Thaicharoen N., Miller S., and Raithel G., 2018, Expansion behavior and pair
correlations in continuously excited Rydberg systems, Phys. Rev. A 98, 023402.

SEAUYIA

Bty

1.2. dnauanadrulunuseyudvinig

STAUUIUIUIA

Laidl
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STAUYIR

Taidl

1.3.57891Un15338atuauy 0l

Taidl

2. aN3UNS

1) Anderson D. A, Raithel G., Holloway C., Gordon J., Schwarzkopf A., Miller S. A,

Thaicharoen N., Atom-based electromagnetic radiation electric-field and power sensor

US Patent: US9970973B2, granted May 15, 2018

European patent: filed April 18, 2018
International patent: WO2016205330A1, filed June 15, 2016

399ANENTI0158 AT, 5IWI555U uAzyAs (H-index: 3)

1. U9

1.1.fNuN lu2158157M19381015

STAUUIUIYA

1)

Juneam, N., and Kantabutra, S., 2017, “Fast and Efficient Parallel Coarsest
Refinement”, Fundamenta Informaticae 150(2), pp. 211-220.

Juneam, N., and Kantabutra, S., 2017, “On the Parallel Complexity of Minimum
Sum of Diameters Clustering”, Journal of Internet Technology 18(4), pp. 899-905.
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