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A5 1% Physically-defined few-electron silicon quantum dots for electron spin qubits (4)£#
HIRZ— BRI K 2D BEF V) arE&F Ry FOBXKFELEF AV EFE Y F~DEH
(BT DHH9E) LELELI BENDLRD,

# 1 % Introduction” (Fim) Tldk, AMFEOE R E BRI OWTARD, fEkDa v
—Z TCIEIARRREVETREENDNIF SN IEFa L Ea—F IOV THP L, ZRETOET
By MBI HZEDORIUC DN TR~ D, FFIZv Y arBEBf Ry MNOEBEFAECZFIH LT
RPES A E 2 —FEBUZMITALETHLEM AT L, JeATFZEIC T D EERBEIC O
TRl 2, KMIEOHMIZZEETE Yy FOEBIKICAL TH DWHRI N Y —VIERIC L D v
Varg&+ Ry MEEORBEBIOE ALYV EFEy NEBICAT 5EMEE kT 52 L T
HY, BWEZERT D7D OEMTHONTHIT 5,

% 2 % "Theory for quantum dots and charge sensors” (& K b & &k HIZBET 58
i) TiE, AR THRY KD &+ Fy MhoEF#EER LOERE ORI O W TR~ S,
BARMICIIEEOBER S LB EROBFE- VX —, BEf@AL7—nrT7myr— R H
—E\ Ny hBLXOZEHESGE T Ny MBI 2E s Em, Bt o, RF-HET
FZ7 o2& (SET) OFRFIZOWTRIRT 5,

% 3 ¥ ” Experimental Techniques” (FEEREAT) Tidk, AR TER L7734 ZfEiEL L O
T ZER T v 22O TR~ 5, BEAERICIIMERR R Z — BRI &> TIERI S L7z &1
Ry TS Z20OME L. TOERT 0 & 22OV TEREM 28 ORI ER 4 5,

% 4 % ” Realization of charge sensing measurements and observation of few-electron
silicon single and double quantum dots” (FffE v ZRIEDOFEH L, H—-BIO "&EHETF
v MZBT VB HEREOBIN) T SET it > Y iEEOER LBt v vy ZHIED
FHL, B THEEHWEE B IO TEESE T Ny MBI 20 HE - HARED
BUANZONWTERRD, ZRHITETFALYCETE Y MEBUIMITSLAORETH Y, 5 BELUHED
KERIZB W THRHEOHA & 72 5,

% 5 7 "Key capacitive parameters for designing single-electron transistor charge sensors”

(SET FEfft v 2 &it T 2720 DO FEREFE /T A—4) Tk, SET &Eiwft o OFRENT A
— 2 DERBB LOHGROFHIIZ OV TR, &1y MIEIZEIT D SN Ham EESE57200
SET &t o OREHEH OMSLIZ DWW TR~ D, SET &t Y OEREEL/NS< 5L, &1
By M EDORERBAEDHAD LT LEI N, RRHZE VA ORBERM EL, fROICETE Y
MAPERFD SN Heasm B4 5 2 & 2T,




% 6 T ”Control of the tunnel coupling between coupled quantum dots” (f§& &7 N> M
R RAES ORIE) TIE, REFHEEREZAWVZE A& E Yy hORBUINETH D5
HES Ny M M RVRFE T 2 EB L2 EZRICOW TR RS, BB F — BRI K 5 v
JariEf Ry MEETIE R U RAFEEDET Ry bRZ =0 OIZRICRE KFT 2508, by
T — NEEEERTDHI LI O M REEEOEREITo> T D,

% 7 ¥ ”Back-action-induced excitation of electrons in a silicon quantum dot with a
single-electron transistor charge sensor” (SET &Efwjz DN\ 777 a0tk nrv)ar
B Ry NNOEFRNE) TIi&, SET &MLV YOy 777 v a il b8 Ry NNETO
FHRREOBA & . EREROHERT 1 v T 1 v 7L BRI IC oW CRI T B, E - BHAVS
SV CRFE Y MUEZIT) ZLICXO RNy T 7 v a O EEMADL ZLRTEDH L
k%,

% 8 T ”Pulse measurements of Pauli spin blockade in few-electron silicon double quantum
dots” (DHEFT IV av&F Ny MTBIT LYY AT uyr— ROV A[E) Tk, 4
HEFV) ary “THEGERT Ry MCBIT 57 IV AEENECL 2 A T r y r— FEEOB
HizonWTili~2, 7Ly b& b 7Ly MREMOTZ VX —EZ AEL Y, £ v
DEWENE 7Ly bbby FEFE Y P OfEEMRRZ RS > T D, AIIEIZAS
WABEE VBT A BT E Yy MO Z v gy NUIEIZET - HEERER L 72D,

% 9 ®”Conclusions” (i) TIEAGRMLDOE & D &FEMICOVTIRRD,

LEZZES DT, AWETIE, AT VEFEy FofRbz ALYV av&F Ry b7
NA ZREEORARZATV, B P ORELDHEFES Ny FOBKR, EEEEF Ny b
fl ~ UG ORI T U AT m y r— ROV ZRGE &y o T2 B R FRE O =R K
Dllce FTLEFAEEFEY FOMBETHLEME YD SN LNy 77 729 O
FIRDIRREIT o T, AT, U 2T AL RTBT 2EFAE ET By ORI L4
E~DEZHS LD TH D,

8% - WSCE B, 1L 2000 F2 & 5830 300 §E 4 1 ERT ORI 50y, b L<IEE3C 800 54 1 EfHRH L TS 20,
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The thesis entitled "Physically-defined few-electron silicon quantum dots for electron spin qubits” consists
of 9 chapters.

Chapter 1 "Introduction™: Background and research objectives of this study are described.
Physically-defined silicon quantum dots have a great advantage for integration of quantum bits (qubits) and
our objective is the development of experimental techniques to apply this structure to the electron spin
qubit architectures.

Chapter 2 "Theory for quantum dots and charge sensors": Theories used for analyzing experimental results
in this study, such as the theory for transport of electrons through quantum dots and charge sensitivity of
charge sensors, are described.

Chapter 3 "Experimental Techniques": Physically-defined silicon quantum dot structures and the device
fabrication process are introduced in detail.

Chapter 4 "Realization of charge sensing measurements and observation of few-electron silicon single and
double quantum dots": Experimental results of the charge sensing measurements and observation of
few-electron regime in silicon single and double quantum dots are presented.

Chapter 5 "Key capacitive parameters for designing single-electron transistor charge sensors":
Measurements and calculation of the capacitive parameters of the charge sensor are presented in order to
obtaining the ideal design of the charge sensor to reduce the signal-to-noise ratio in the charge sensing.
Chapter 6 "Control of the tunnel coupling between coupled quantum dots": Here it is shown that tunnel
couplings between quantum dots could be controlled by tuning the gate voltages.

Chapter 7 "Back-action-induced excitation of electrons in a silicon quantum dot with a single-electron
transistor charge sensor": Back-action measurements and fitting calculations of the measurement results are
presented in order to investigate and obtain the reduction methods of the back-action.

Chapter 8 "Pulse measurements of Pauli spin blockade in few-electron silicon double quantum dots":
Pulsed measurements of the Pauli spin blockade in few-electron occupancy of a silicon double quantum dot
are presented.

Chapter 9 "Conclusions™: Summaries and conclusions of this study are described.
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