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My Experience and skill development in the field of Quantum Physics

Firstly, the Quantum Device Lab at the Department of Physics, NCHU has stateof-the-art facilities
in Quantum technology. The laboratory provides an excellent opportunity to study intriguing
physics close to the absolute zero temperature. It's an incredible experience for me to work towards
a next-generation technology which is Quantum computing. This technology uses fundamental
underlying physics concepts of Quantum mechanics that could essentially be game-changing tech
for the future. Some of the applications of this technology potentially solve or help problems in
drug discoveries, weather predictions, understanding atomic and molecular dynamics, and secure
communication etc., There are several platforms that are pushing limits on this technology but in
our lab, we focus on the superconducting circuits. This platform is currently the forerunner in the
development of Quantum computing. I had an immense privilege and pleasure to work in this field.
Moreover, it helped me to understand several Quantum Optics and Quantum mechanics phenomena
through the experiments in the laboratory. Some of my experimental results were also published
last year in an international journal and some are under review too.

Secondly, I had an excellent opportunity to run some of the projects of my own interest and it was a
dream come true moment for me experimenting physics at superconducting temperature. The
technical skills I learned during my study is very commendable.

It starts with designing a circuit in Auto-CAD or K-layout which includes superconducting qubit
electrodes and co-planar waveguide resonators. The design of the such circuit is very small in
dimension particularly an important component of the circuit called Josephson junction is just few
nm in size. The physical parameters of the components are very important so that a useful chip can
be made. The choice of them like frequency, capacitance, inductance etc., are very vital in
producing the required output of the circuit. Hence, these circuit components are designed and
simulated using the high frequency structure simulation (HFSS) before the fabrication to confirm
all the required parameters to be satisfactory. Then the fabrication of such circuits using optical and
Electron Beam lithography techniques. These techniques are very similar to the one used in
semiconductor industries. All of the components of the circuit are made in a very small chip around
5 x 5 mm in size, hence it’s very challenging to make the chips error free. At last is the
characterization of the superconducting circuits using RF microwave electronics which is one of
my main expertise. The RF signals sent in to the circuit placed at 20 millikelvin temperature inside
a dilution refrigerator and its output is measured using analyzers. I learned both the frequency
domain and time domain characterization techniques. The pulse measurement wherein the
microwave pulses are various shapes are generated and sent to the qubits to characterize the
lifetime and gate operations of them is really fascinating experiment. It took me quite a while to
master but [ have somehow managed to get that done as well. All of these skills possess a long
learning curve to pass through and I am absolutely satisfied that I am able to come across it
successfully.

Last year, I made my successful research publication in which I experimentally investigated several
interesting quantum optical phenomena of the coupled artificial atoms placed in the
superconducting environment. The same work also
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received multiple awards like ‘Best Poster award’ and ‘2nd prize in Paper writing’. The work
took me 2 years to complete but its very satisfactory after getting the desired output. Now, I am
looking forward producing another great research article that is to be published soon. Hope it get
same or better recognition too. The research life of a PhD degree is very challenging and sometimes
hard as well but the motivation and interest towards the subject push me forward on every hurdle
that’s come in front of my career.

Finally, all of this is possible because of the proper guidance and mentoring by my advisor Prof
Watson Kuo and additional support is provided by my department too. The people in the laboratory
are friendly and helpful. It’s very easy to move around with the colleagues in the department too.
The OIA and NCHU has been helpful throughout my study here at various stages. Right from the
documentation to all the necessary and important study related stuff, the office people from the
campus are so friendly and helpful in handling these. It’s been a straight forward experience almost
every time. In addition, the Taichung City is also one of the important aspects of my life in Taiwan.
The weather here is stable and moderate here which is very similar to my hometown in India.
Hence, acclimatizing to this place had been simple and easy to me. Not to mention that the
Taiwanese people in the city even outside the campus are also generally helpful and nice to
foreigners which I like it. Hence, I highly recommend students to choose NCHU for their higher
studies. Life here is absolutely great.

(WSHOVTAISTSH, @UIMLIUIEL SIemUIl6dT & 6)TevoTL LD FME60T IbUlag 10, NCHU
GaUmeorL LD STV EHIL LISGH L S Heledt aUFDEenmE &aMeoor(H6Ten: .
(WWemmuimer LLedlul SallLBIMeVEHE HH6V 2_6iTem: LIS\ [Imeor
@uImLIwWmeLl LY &8 SlUlalsD @@ Flencbhs eumUlLImL 6IpHkIGHem:gl.
G6UMevoTL LD &HLDLIULL 19 MBI 6T6eoTem: (DS S SMeVLNenm SSTOLHIL LISMS
BTSSR HeuMev H&FUIAISG 616015 G () BLOLIIGUITS SiLIaID. @) bS5
STV 60)LIMEOTSI (&6 M6evoTL_LD @) U1 &6 UI60160T 21q L1LIMmL_UITeoT
QUMW &HSSHHSHMMLI LIWTLOSSIHem:Sl, @S 6TH & TeVEHH 60
WML ML emocmMMID SSTEOHILemUTES @IHHGWD. @HHS
SSTHLEIL LISH 60T Flev LIWI6TLMTH&H6T, 60 (BHS! &600T(H LI L1L] &6,
aUmestlmev (eTem et ILIL| S 6T, 36 60):MHMILD 6MBT-HEVEGVT @) Ul&&He LI6L,
oMM LIMSISTLLITET $&H6eU60 SSHTLFL| BLIT6Ten 6UMHemn 160 2 _6Temo
FEHEHLEOHMS GTHS 36V6VF 25615 60Tem 60T, @ LILIT S5600TL &L -3l
FIHWL MR HeU6TID HFNGHIBIGHET. @) HS 6MHLD SMHBHLIMS & 6UTeor-L LD
S, 19 RIS 6T emeuFERUN6L (LNEITHEOTITIQUITS 2_6Te0Sl. @)\HH5
slemmuilev Lievoflifleu&ev eTeoTd: & e SUFlW LTSS UL em-SLDEFFIU|LD
P55 MBI, W UIIEHSH ) FFTHMETEET CLOEVLD LIV (&6)M60oTL LD
el UL e MMID (&6UMooTL LD 60):E-F Meof186M [Bl&Lh6) S6m ML
45 &S EmeTen: @) Sl 6TeTdh: @& 2 Sellugl.
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eTeoTal Flev LIFIBEFTHMET (DI 6SHET &L HS 24,600T(H R FeUbSF @ &Ll6y
Semellu L LU Leor, emBalld Flev emoH LTI 2_6T60):60T.

@\ TEOUTL_MEUS TS, 6T60TS SFMHS 3bT6USH D 60T Flev HL_L 15 60M
QUSGUSDS 616016 S R Flemobs eUMLLIL KDL SS58I, mbILD @S 26
60T M6 [HEOTEUTE GLD & ([HE0I600T T @) (HIHSHS. 6T60T& LI LILN60T [HLIMS [HIT60T
HMHMIEHSHTETL SSTLHLBIL LI Hem:eTdHeT em:l&Hea|n LIMFTL L &&5885Mme.
@8 QWL BLT-Fgq /60605 [55-B6V6L 196D Q) FF&HL,L ML

QI QIMMLUILTE HHTLBIGH MG, @H 6V GLILIT-8600T L8519 MBI SHell_

60 1T M EOTSH T 60 MMILD BB TLINED - TEOTT M6V 6)_|g_5]55ﬁ|;|_q_
STFHEOTL_L_[J&H6T 2_6T60)60T.

HHMEW &FHMIn T 6T allgalemmLUiL] Liflema:meoors&H eV em:lag
Fenolwgl, e AlLms BRTFLIFET FHHILIL eTeoTLILI(HILD &MHmieuLl L &5 eor
R (PSH W 3jBISLID Flev nm M6 L (H60B. For.MI60) TN 60T @) UIMLNUIGY
M6 ([(HEGH6IT M 1&HaD (LN&HHWILD, @) FH60TT6V 62(H LIUIeleTemn: FILI &&F Ul
(DI UJLD. BB T6)600T, &85 TET6m 6026, HITETOTL_6V [HLITEOT6m 61 ()60 60T
BSF6], FMHMIGE HSHmelwlmer SamellufmL 2 MLSS S&FUleuFH6ev 601560
(LNST MU ITEOTSI. 6T60TH6L, [5G M6 WLITET MEITH S 60 6)(H&EEHLD
SGUHSHMTITES QOHLLNGS 2 MFILGSS, SBLULTBS-609 618G (D60, 2 WY
B FHeU600T HMMLIL] 2 (HeussLILMSSISHMme (HFSS) LWeTLO S @b
FIHWL FaMIG6T allgalenMEHLILLG 2 HeusLiLIbB &S 1L[H 6 6oTem 60T,
U119 &6V emoMMILD 6TeV& L TTeoT LTID 695 B TER I ML HIL LImkigGemnmL
LweTU(OSD SSSMEU &FHM&EDD 2 (HeUTEGSSH6. @)hS

SSTHLEIL LIMBIGH6T Hem&F&H600TL &L T &5ITLEI6060) T 6L
LweTU®MSSLILGUIMSLI BLMTEVH @ (H&HGSLD.

FHNIILLSH 6T HMETHS FnMUSHEBHLD 5 x 5 Molemad emeeTens ol &He
Femnodw FILILN6L 2 (Heumd s LILIL (H 660 60T, 6T60TIH6U &6V 8V 60 M
Nmwpuflerem: 2 meumdh@Geal gl e 1856 D Feaumeumersl. ML GFIWIMS RF
60D BIT TIHEU 6L

6TeLGL_JMeotl&HemmLl LTRSS @ LILIT &600TL 81916 &8 W, L 60) 5 60T
GEOTTHFMUTGSGLD, @) & 6T6oTSH (LN&H T BIL|600TS HI6UEH 6V 60Tt MG LD.
0 LF)U(D 5'5 @gme:::::e-:::ﬂ |j'8=IT56'OT QUI;I_Q_UE]Gi) 20 Gme::::e-::ﬂGi)G\S]EEE»G'UG)S]G&I'
SeullLplmevuilev meuGsELILEGLD FMHMIGE e lILLILIBILD RF 60§ & 60 M 86T
oMM &6 Heomallui(h LiGLILImle]-eTHenmLl LIwWeTLBH &S

N LIRS, B TSH6U600T &L TenMET emn-MMID MLLD &L_T60)M 60T
GOTTHEFW & TN6LEIL LD @) T6oorMLU|LD & M M)I858 8 T600T [HL_60T.
MEHTTHEU6 LIHLILIeMEN6V LI6VH6UMI 6ULG6UMBIS6T 2 (HeUmeHaLILL (),
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SlaUMem:<l6dT GUITLPBITET 6mMMILD H&HL. H&FUWILLIT(H &M M
AUMSILOSSIUSMNHEHTEH
G &5EH&HEG sILUNLURLWD &G LL el 2 svoremnmuiley

&HE00TSH AU FFMHMETILIMTGLD. BHTFF FHemLi 6T60Tsh & Flem<1gI BHILD

N9 &S5 S, 60TV 6TLILIG BUIT SIMS WD 6nFTen -GS [BL60T. @\ HS

&) 60) 60T 61T AMETSHSID HL [5G HF6V6V [HEDoTL HMHEM-6V UM MMEUH

& & IT600T (D) 6T60) 60T, 6MBEVILD ETEOT6NTITEV MG SH6UMDEN | &HENTTHE &L HSI 61T
P BB 6TETLIGIED BT6T (DDHemlguid B SimLGlenmbeor.

&HLIHS ,600T(h), GGLILIT &H600TL_&1q MBI GLpedlev

MeU&SLILIL (H6Ten: @MetThHs SFWMME 3|60018 605 60T LI6V & 6T T &) 60 Ul meoT
G6UME0OTL LD 91119856V [Bl&LD 6860 M HIT60T HFMHME0T FHILIMS LUl16)| SHEFUIS
6TEOTE SaUMen - 1&HemImeoT Y TTLER SemellufmL SenallulL_HL6T. B
LumL LI ‘Gem=bs pUmevLl ell(pg’ emommID ‘BUILT ML LY BIS 6V 261!
uifles’  mUTeTen:: Lev ell(h&I&HemmMULD SLIMHem:Sl. [Heumevmul (LY &8
6T6OTE & 2 ,600T(N &6T L1965 5601, 60T MeL el HLOLNW SemelufmL LI HLimhem:
Nem:@& 318 em-&elD S MU TTEH @HSS. @LUBLTS., ellmyeailsy
Sl ILGWD emcmenS T Hen-bs ileysd SLGImrmws Swmifléess
SLEUSVIL 60T HMTEHH ([(HEH MBI, SSMHGSGLD B V6V Fem:HS
BIGETTID BHML&HGLD 6T6oTml HLOL S 6 B6oT. LN6T&1q LI L &5 60T 2, TTUIFF
QIMLDEMSH M6 D FaUMTEVITETS 60 MHMILD Flev 60)F U Mhiem &6y
&19.60) 60T TEOTS!, L,60TIT6L @[5S NQQUISMS BHTHR U 2_HSI560 60):MHMILD

L TERUTETS 6T60TSl HS TV QUMLDEM &G (LDEOTEOTITEL 6)([HLD 62611561 M(H
SMLUINEYILD 6T6TM DT (LN 6DT[H 60T TET) &6iTEH T 60 Gl.

@ MIH WITS, 6T60TH Y HVTFST BUFTRAFIWT eumL_&edr & beumelleor
wenmwimerr euE&TL HEH6V emommid UG TL ()& 65 60T &ITJ6en 60T s @) me
SIMETSGSILD FTSHH6OW TEUTSI, EDBSILD 6T60TSI SIENMWTEILD Fn(hHSH6V bS5 T6Y
QUPRIGILGH oS UEUSHSH 6 2 6Tem-6U &6 [HLL| 6 MHmID

2 HHMIMS @) [HER e MTFHET. LLITTL 6018 600TLq60 2_6T60):: F5

2em N UIFTSEBHL60T SrHen - 1&F HFeveUg el D emellgl. OIA e MHmiLh NCHU
AHWIME 6T60TS! 916 (LN(EUSILD LIVHeUM BlMmeven&lev 2 Sellulms
QBHSET.

2,61600T 1IN & 560160 @ [HHS! 15 MEUUITET 6m:MMILD (LNE 560 U TeoT 34,16
SSMTLTUTeT elleQUIMIGET eUmT, 06UTHSH 6V 2 6Teh: V66V [HLIFTSH6T
gD BLUMSELD, @eUmHenme MW TeTeUH eV 2 F5ellsGemImaeLd

2 6Tem 60T, @& B LSS L @6US6ITH (LMD HBITTE (LD6OTH 60T TE W
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I WILIMUTH QHHSS. Fo(h) &6V, MG 6UTE0I6V 6T60TSI 6UITLOE M & U 60T
(DEHH MW TET DFMIMTHL MBF& M HSHTLLD R60TeM S0 MELD. @) M 6Ten::

aumesflmev BlIMeLWMeTS! emomHMID o leng s, @& @bH Wmelley 2 6Ten:
6T6UTSl HEFMBHS LEMMTLI [HLIM6OT6NSl. 6T60TH6U, @) F&H Q)L &HSIL60T LILDG6US
6Te0TE: G 6m6flen MWL 606l15THALD @ HHSSI. MUTHEESH MG SenellBul
ol BHTSH 6V 2 660 MG 6UTET 608 86T HLIMSIUTSH &606el[BITL L9 60T(HE S
2 HHmMIME6LD [HELEVEUFTMS T LD @) (HE R 60 MI&H6T 6TeTLIMS

Gem =AUl BEHMeIUN6LMEV. 6TEOTHEM, 60 T6IOTEU T8 6T &BIGH6T 2 I

LG L& @65 NCHU & a6y S&F W enoMml [BT6or 6m::186 LD

L B& DTSR MBHET. @ MBS UTDSHME (PMeMIeID FlenoLILIMeETE!.

Ph Brief Introduction
t
otos (maximum of 100 words per photo)

The illustration depicts my English teacher's polite and thorough instruction on various aspects of
English conversation, grammar, and IELTS exam preparation. This opportunity is invaluable for
enhancing English proficiency at no cost. Engaging in English conversation practice facilitates

cultural exchange and idea-sharing, while targeted preparation for exams like
IELTS, TOEFL, and TOEIC ensures

Receiving Best Poster award during the

NCHU RIKEN symposium

NCHU RIKEN ShpUT& WSS eor
BLITSI R hs BLITEN LT
llpmsL SLIMmIg60
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Photo during the NCHU year-end dinner
party

NCHU <oueorh  @QuE  @uey
mHH 6T BUMH 6T(HE&SHLILL L
Lm&LILILLD

Picture of an open dilution refrigerator that

can reach the base temperature of 10 mK

GeodgFnger suLiquiler UL LD
[QE] 10 mK Sq LILmL
SeullUBlmevmul

S|OLWLD
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Selfie in front of the dilution refrigerator

Bi&HS GenoFFmsen suL1quiler
(LPET HF6LSLI

Control electronics and microwave
equipment in the laboratory

U615 5B 60 6T6V & LT T60T 18610
Gmmrcmm

MBI ITHEUG

o _LISJ600T RIS M &
SLOULGSS6]|WD
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