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852 3 TEERAGIE] TIE. Me.Si AHEO RS 1k & EXUHEFI O NBIC OV TR TS, Mg,Si LI,
RF =73 harzy &Y v 7IRIC ;of@ﬁén BRSOl b O 7o OIZBUERERE | BB ) 01Fh, 3
WEH—4y NEIORERE, BFESES. ¥—7 v FE L THHALIZ Mg T 4 A7 ERE L ST Fv 7 EmnbRE
D Mg & Si OmfE EERFTILIZZ L2 BTN D, (ERLL 72 O N & LC, AT XRF (326 X #RHT) .
FEEAEE I XRD (XAREHE) IZEVHEL TS, ILICESKSMEE LT, BREEE, B—_y 7155, v
UV7IRE, ¥ V7 BHEOCHMbLEMLZZ & 2B TW5,

%3 MBI L~ Mg.Si BAERNEORENL ) TiX, mANTROBRFFEEZIT 2 BT, MR B~
D MgoSi EDNERIG D MEt 21T > T D, Mg T 4 A7 FIZSi F o 72 LT F—4 v M 8EALT 9 BRIC
@ﬁ®5—5yF@%ﬁ%%ﬁﬂﬁ%@fﬁﬁﬁﬁﬁﬁéﬁofwéo%ﬁﬁ%\@mwiﬁ%%T$W®M§i
EatG2 Z ENTE, ¥—4 v @ Si/(SitMg) LN, MgoSi OFTHENEINT 2 2 & ZH 5 0IC
W5, ZAuE, ER I Mg ZERENCHHE L7250 Tl Mg 13 MeoSi IZH_ZARRIEREmNZ LD, Mﬁli%ﬁ
f%ém WD Mg 1T LD EERFET 572D, MgSi BN TX 5770 Thb L ELLTVWA,
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X, Si/(CatMg+Si) 2% 0.5-0.6 OHFPH T/ XU —7 7 7/ X — O KRENHER S, 0.6-0. 7 TEENENTLHZ L
DRI N TV D, CaMg-Si ~DMBIERIZ X » T, Fthm L& EEMORENER TEDZ LEEHALMNMILT
W5,

BTE RG] Cld, AFECHONMEERIEL, 5% OHE - BEIZOWTIHRTW5S,

8% FSCEEIE, T 2000 =L JE3C 300 5B 4 1T ORI 50y, b L<IETEL 800 554 LR L T<Za vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  ASTE R, LRIV —FURTN (T2R2) IZTA o Z — Ry MARSIET O T, AR ATRERHIPH O N TR L TIIZE,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository ~Website (T2R2).




(FHRR )

Doctoral Program

wm X EE

THESIS SUMMARY

Hoea—2A A PR HREFNL EESoEY) « 1t ( T2 )
Depértment of, Graduate major in 7‘%’ }F/l' a— A Academic Degree Requested Doctor of
Y . e Y ) -
TR - FoAf AR (R < FHEE 1
Student” s Name Academic Supervisor(main)

{=By=3 = = .

fRgzE @) - N

Academic Supervisor(sub)

L (JE3C 300 FERRFE)
Thesis Summary (approx.300 English Words )

This thesis entitled “A study on preparation of Mg:Si-based films and their thermoelectric properties” is written in Japanese
and composed of 7 chapters

First of all, in chapterl, the background of research is described. the character, requirement of conversion efficiency and
explanation of previous research are provided as introduction.

In chapter 2, preparation method and considered parameter for preparation of Mg>Si based film were described, in addition,
characterization methods for electrical properties of prepared films were also described.

In chapter 3, preparation method for Mg>Si single phase films on insulator was established. By taking advantage of higher
vaporization pressure of Mg than the one of Si, Mg:Si single phase film could be obtained under Mg-excess and high
temperature condition. Furthermore, the process mechanism was also suggested.

In chapter 4, oriented Mg»Si epitaxial films were obtained by adjusting preparation condition and considering the substrates.
(110)-oriented epitaxial Mg2Si films were obtained on (100)SiC substrate, (100)SiC epitaxial film and (111)SiC epitaxial
film, (100)SrTiOs substrate and (110)SrTiO3 substrate. Furthermore, (111)-oriented Mg2Si epitaxial films were obtained on
(001)AL20s3 substrates. The arrangement between Mg Si lattice and substrates or underlayers were investigated by in-plane,
pole figure image with X-ray diffraction and TEM analysis.

In chapter 5, electrical properties such as electrical conductivity, Seebeck coefficients, carrier density and carrier mobility of
(111)-oriented Mg2Si epitaxial films were characterized and compared with one-axis oriented films and reported bulks.

In chapter 6, composition was expanded from Mg-Si binary system to the Ca-Mg-Si ternary system because enhancement
of thermoelectric properties was expected in Ca-Mg-Si system by considering the result of chapter 4 and previous research
about Ca-Si system. In ternary system, CaMgSi single phase and amorphous phase were obtained with wide composition
range and their thermoelectric properties were characterized.

Finally, chapter 7 gives conclusions of the results and future works.
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