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論文内容の要旨

　Chapter　l　is　the　I雄oduc責on　about　synthesis　of　graphene　by　che面cal　vap　or

deposition（CVD），　solid　phase　reac廿on　approaches　and　its　applica60ns．　Motivation　of

work　has　also　discussed血th輌s　chapter

　Chapter　2　is　the至iterature　survey．　Classification　of　frontier　carbonaceous　matedals

and　graphene　synthesis　meth◎ds　are　presented、



Chapter　5　describes　a　new

Ag－NPs　of癒e　size　20－100㎜were　directly　ob重ained　in　the　CVI）－grown　graphene

surface　by　dissolvirig　the　base　Ag　fbil　of　as－synthesized　graphene　m　a磁luted　HNO3

solution．　The　Ag　nanopaτticles　decorated　graphene　was　transfbrred　on　an　n－Si　substrate

to　fabricate　　　Schottky．　J　unctlon．　Significant　photoresponse　has　obtained　with

illumi顕ion　of　3．65．1　and　2．1mW／cm20f　near－IR（1◎00㎜），　visible（550㎜）｛md

ne孤一UV（350㎜）light，　respecavely、　The　Ag－NPs　decorated　gaphene－Si　Sch◎抗ky

Junct輌on　showed　photoresponse　of　122，98　and　78mAW　1　at　550，350　and　1000　nm，

resρectively．　The　strong　photoresponce　ls　attributed　to　light　lnteractlon　with　the

Plasmo㎡c　Ag－NPs　and　e伍cient　Schottky　j㎜ct量on　fOrmation．　hl　the　demo恨rated



論文審査結果の要旨

　　Graphene　is　one　of　the　most　promising　candidates　fbr　renewable　energy　device　applications，　due　to

the　extraordmary　electτonic，、　mechallical，　optical　and　chemical　properties．　However，　there　are　stilr

several　obstacles　to　be　solved，　including　the　low　light　absorption　and　photoresponsivity▲n　monolayer

graphene　and　transfbr　process　of　graphelle　onto　the　device・　In　this　dissertatio11，　novel　apProaches　f～）r

the　synthesis　ofhigh　quality　graphelle　fbr　the　llext　generation　photodetector　applications　are　dea玩wi肱

　　Chapter　l　is　the　Imroduction　about　curr藺t　energy　trends　and　the　integration　of　graphene　with　next

generation斑ergy　device　applications．　Motivation　of　the　work　is　also　discussed　in　this　chapte£

　　Chapter　2　presents也e　classification　of丘ontier　carbonaceous　materials．

　　Chapter　3　descr輌bes　experime耐al　set－up　including　chel：nical　vapor（leposition（CVD）system　and

solid　phase　reaction　system，　together　with　the　characterization　facilities．

　　Chaμer　4　deals　with　the　synthesis　of　continuous　graphene　film　on　noncatalytic　Ag　fbil　by　the　CVD

process　using　solid　camphor　as　a　carboll　precurs◎r　The　syl〕thesis　is　achieved　fbr　the　nrst　time．　The

Raman　spectrosc◎py　and　trallsmissioll　electron　microscopy（TEM）studies　revealed　few－layer　graphene

Ibrmation　on　Ag　surface．　Tamishing　of　the　Ag　surface　in　presence　of　sulfbr　vapor　was　investigated

with　and　without　coating　the　graphene　fil肌　It　was　shown　fbr　the負rst　time　that　the　bare　Ag　surface

immediately　react　with　sulfhr　vapor　to　ttlrn　black，　wMe　graphene－coated　Ag　surface　restrairled　reacting

with　the　sulf泣vapor　a艮1d　thereby　preserving　the　Ag　surf乞1ce．

　　Chapter　5　describes　a　new　simple　one－step　approach　to　obt3in　graphene　decorated　with　Ag

茎ユanopa仕icles（Ag－NPs）20』100㎜in　size　alld　thei加egration飴τSchottkyjunction血brication．　The

Ag－NPs　decora重ed　graPhene－Si　Schottky　junction　showed　photorespollse　of　122，98　alld　78mAW－1　at

550，350and　100011m，　respectively．　The　strong　phoぬrespollce　is　attributed句llght　illteraction　with　the

plasmollic　Ag－NPs　and　ef日cient　Schottky　ju茎ユction　fbrmation・In　the　demonstrated　device・plasmonic

Ag－NPs　can　e泊ance　light　absorption　and　thereby　enabling　detection　of　tlle　fa加est　i1〕cidellt　light　fbr　a

broad－wavelength　range．

Ch・pt・・6d・m・・st㈱・th・・uccess劔・y・th・・i・・fg・aph銀e　nlm　by…lid　phaS・・e・cti・・apP…ch

using　the　triblock　co－polymer　Plurollic　F　127　as　carbon　source．　The　number　of　layers　can　be　controlled

readily　by　optimizing　the　thic㎞ess　of　the　polymeT負lm，　almealing　duratioll　and　the　amoullt　of　H2　gas．

Thus，　the　mgnolayer　graphene　were　obtained　directly　on　the　SiO2／Si　substrate　by　graphitizing　the

tri－block　co－polymer　in　presence　of　the　Ni　and　NiO　catalytic　and　carboll　diff已sio1〕ba1Tier　layer，　fbr　the

first　time．

　　Chapter　7　s㎜marizes　the　above　described　results　to　establish　the　conclusion．

　　These　new　findings　were　published　in　3　high－impact　factor　j　o㎜1als（3　first　author　papers）including

RSC　Advance，　and　this　is　enough　worth　fbr　PhD　thesis．
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	論文要旨

