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Ba: | R i Bt (@)
FEYS-He:  BARES
FoO—F. B SRSRE
BE 'ﬁ?—ﬁ‘]iﬁl:ﬁﬂ?’é:t(%IE?‘V—’I?—I:‘GT(%EQ@@?R@E)
BT R ~REERRICBEET AL

BRSNS HIE

e RS BEROWE, BREEOVES . TEAOEAOHE

e T 0
Bl

LERABZOYESR - T2ADILHADOHZ

BADOKZEISEICHRIESNTEY, —R, MEZOIZLEOERN DAL TNSESITRELE I!!“
T L AR OTUVIILEEREFYERCTZ2OBABFRERYDDOHY., £, HatER
IS B2, Tz BSERBICRAOBHRAEONELSIITLHHTETNET . COLSIT. BRI
HENODC TR OYBRZITEATEDN, BEATVET,

2HERSHBAEDHE (BIREMBREZTODED25A)

1TRFTAVIRIMERSHE QU AIMN) —UE) [ESFERORB S HAE (REER) SLTRShET . FIX
(E.FEH 3 v/ M) —TUEFBEAMR TR AL, TEHARMRELTERSNET . TOEEXIT15ED
FRBELLFETH, EBXEHFEER(ORT) LY, WANAELLET . ERXOFRBDIESRTHELRODLE
TARELBLDOHMNDY—IVEERFHT T TNRDEEZERLNET, 1. FLUBRICL>TERID—T VAR
BROD—TIVELERDOH LB LDEZER (TN BHRAEDEDASIER) DREEHET  FLUERE
SEFEXEOEREFHGIZETHOTIHMBIENTELRLA, ZEATVET,

ROETT REZ AR - R

- BEA—D)
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mE:BEITESSFEMER AETER EBEFIIL—T

HREAIL:
g

|) —< X FRZE [ D 2 e =
KA: A+t KEB .~ KIMURA Taro E-mail : t—kimura@tsuruoka—nct.acjp ‘
WE: RS o LGRS |
FRES He: AEgER |
F—I—F: ‘ SIFRZEM, IRBREDSD ZARIR, IB/NERSY BHRIK, LB OHAH
o - -
BT R HFOEMEMITDONT

)= U FRZEEREICH 1152 R AT ER D S AR (3512, SRBRER Y S HR1K) DR M EMEE DR
)= RFRZERIZE T 51BN D SHADREEDHAE

AR —BCHB T EH5EHEE D BHRIK, austere ED ZRAEDHEE

AV BB T 22ER/MEBH ZHAECOVTOHRR

2 RITEKE
2RFTP—FR
ROUATREAR AR O - H 2R -
2 ¥ BE (A—H—)




iR BRI EEEFEMER AETFR EBREFIIL—T

HREAIL:
BREBOED1T—KIE
K4: HMR X ~ TASAKA Fuminori E-mail: tasaka@tsuruoka—nct.ac.jp
4. | EHR P &t (%)
MREE-WE: | BAHEESR
F—D—F: HIREE, BRRTE IR, REH
] o
SR BT - HEFELM, BHICRER

PRFHEDRANSOERENT Oy OB E

ARECOFRIHENT, RRIEET 2CORREARDILE, ANARFRELTLS.
FHpIHET 2CORBDERIEL, GOBLpE A BEZOERLHEBHBABDRROHT
HBONBIENFEENTEY, SLOBENTOHATHONTES .

i, BEARHBHOONEKRTHZERECOTOVIE, QD ERILE LONET 2T 0v0E, BHTSHT
—IEEOERNE LN LERY LN TE . B, CORERNRROBROERENSH T HILERELL
ERHEELTNS. B, LROMGT 3709/ S TRITHERETHILVSFRNEET ZHNULETFRORE
BDBE), — =S TEOERFEOIRLFERETHS. 0T, BRAEOREROLTN THERE
DEFEDIRFFEILE B EN T U Bperfect isometryPisotypy NEFTET HEDFEAE HED BIRELTHELTLVS.
LREBRE REANSBIERTILOAMEETLZOBKESZEIETHEDT, ChITERBOFEIZH
WCpBAEABICHE B L THIET - LOBMMERT LD —HIEHS.

{RUCTT RE AR i - R -

HFR-BE D)
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FiE: BRIERSEMPR AETIYH ABEFI/L—T

WSV
FILFUBIZONT
K4 B} 2 1152~ NONOMURA Kazuaki | E-mail: nonomura@tsuruoka—nct.ac.jp
e | SR ZPhr HLTEES)
RE=-BS: | BA%FESR
F—DJ—F: R, ERHRIRMR, serial IR, RHER. SEHFEE
Eﬁﬁ*ﬁ%ﬁ < p ity M EEERhES S 7
PR BRI ERMGRZORED, SERFLECAMER

O?%ﬂ?il:%%t’4’61‘5%&?(:8!‘}6-&%%&@%&%@Eﬁiﬁb?iﬁl:%?’é&—f%ﬁ’é’
OFMPENCELIREBICED T TORABRIRRICE T OERMTIBORELALICESF
TOLEEGS—XEHT 5,

OFRELUSerial RO—MRILTHHRERICEKNHY, TOBEEZFMALTEIORZIR
BESerial ROFHABECHREOHE—WUIERAZEEL, TDY—X&2HT S,
OBERFLEBENHYADL—XEHT %,

{RUCTTRERR - R

HFF-REG—DH)
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FiR: BRIEEEFEMPR AEIYN EREEFI/L—T

HRE2AIL:

AT T IVEEEEAD Galois FEFADIAZE
K&: = 2 . MIURA Takashi E—mail : t-miura@tsuruoka—nct.ac jp ‘
Ba:  EZR R BL(ES)
FRES-We: | AREES |
F—O—F.  REMERH STE®R 0 LER
Befiriaek AT T IVEEBEEAD Galois BEDIEADETE

REATEERAT: L ABOBHIEDHE

ATFFWEHAD Galois (EADHRLEEBEHOBELL

= &ALATL
il

BRRRBAEDAT 7 IVEEAD Galois DA% L ABOEHHKEZAVTRRT 2HAEEITST I. ' J |
W5, FEMERBIKEL K EZDHBRR CM 7—RILHEKREKET B, Galois E Gal (K/FIEK DA TT7IL =]
¥ CIK) [CBRAIZHERT 5. CIIKD Gal(K/PINEEL TOHEEE—2BH(H S0 & L B DOEFKIE
ERLTEHMICHAN, BYROFEMEITS AT I EEBEICHRETO TS,

BB —2BE DK EZFLT Stickelberger TARDLSIZEHZSN D,

0= ) 3(0,0)0™" € QIGal(K/F)]

o€EG

K [ZEFEND 1 DRFROLGTEHE 4 KETDHE, Ann(u K)Bk(F ZI[GalK/PIDA T T ILIZEDIEATLNTEY
(Deligne—Ribet). 2T Ann( it (K)) 8k [& CI(K) ITHERT BT EMNTES, —H T, CIK) D Z[Gal(K/FIMBEELL TOMHE
#RITHAREELLT Fitting 1 T7ILEFEENDED MBS, Cl (K) DEREKF
Z[Gal(K/F)|™ - Z[Gal(K/F)]" - CI(K) - 0
IZXE9 %n X miTHDn x n/MTFIKERICE>TER SN S Z[GallK/F)IDATF7ILE Cl (K) D Z[Gal(K/F)]ED
Fitting 47 7 JLEREW Fitt(CI(K)) &2 T, Fitt(CI(K)NZ Ann( 1 (K)BxEDBERIZ DLW TLU T D LSHHEEToTLNS,
1. Fit(CI(K)Z Ann(u (K)) 0, ZFIWVVTEM T 2% :F-Q DB EICIFERFAREOLERAEIZLLT 2 KH%E
BROTCORMERTEICHRRTETNS F A —ROBRERBAROZRICLHANLGEHE T T 0kEAVTE
F&N D Stickelbergr 477 )LOx%EFALVT, Fitt(CI(K)) = OxELV3FEREB TS, CORBEDELS— 1L
[ZDOVTHRZEIT>TLS,
2. BE 2 HA~ND—RIEDOWHE: L CHRALARE. FE—RORBAE . KEF LOZE p RO LORKFT
TET—AIL pro—p IR EIRIRT BB LIToTLNS,
3. Mazur-Tate FHEDBLE B BRERD Selmer B (DIxt) D Fitting 4 T 7 )L E Mazur-Tate TTOBEZREANDE
LWDOYXARICEWTEH LR EBLOMEEITITET Mazur-Tate FEDPFDOHBRZILOHEICERYEA TINS,

RIETTREL BRI - R

AR (A—H)
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mE: BEIEESSFEMER AETEH EBEFIIL—T

WRAMIL:
F—LntheET —2ERICEDIEREER

K&: AR = ~ HONMA Koji E-mail : khonma@tsuruoka—nct.ac.jp

e HE S RR—YEPEEL

FRES- s |

F—O—F: | STE—TUMR—IL, RE—UAL I, AK—Vi RS

] F—LDKY )=F =y TERGE . SESOEEREICEHIEFHET
1R TR RAR—YTF—ELY | HEERAR—YT—E Y EF ALz AT ALY R—k
© | "EMS(Electrical Muscle Stimulation~ EXMHARIH~) #szmE=RALE R U/N\E)T—3Y

ICTHEE AAK—YEBOMNRBIE

OF—LIZBIFZTL—Y—BERD/ITA—IVRKRESH L. EDDHT—E2ERTILT YT,
EFA—2aVFYIIENTIRERREMAREEO TS,

OEBFEIREICR(TEF—L-BADBEZELHENEYH . EELLAVAT—EBESTD
=HDTTA—FIZOVTOHEEED TS,

OfefEtET—E V<L 2HEE. FABOHEBNRE. BEFHOUNEUHRZIIOVTOE
B -HIREEDHTND,

OICT #EFRAAR—YERRIZL DS 5 DO NANKELNILOESHMBIS DOV THELTWLS,

KEZHREHE-EBHE C-FREES 19K02492

e mer " o -

SUE—DT— Lo T—¥—BRDITH—IVRERT /A=Y FILRIATHR
AR=YF—EVY ICT #AERICLBRAR—YRE
RUTRRA - BB |

AF-REG—DH)
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FiE: BEAIEEFEMPR AEIFN EREEFI/L—T

BMEEARIL:
AR—YNEHERREBEFHRICEZDFZEDIREL
K4: | 48 JFK ~MATSUHASHI Shota | E-mail: matuhashi@tsuruoka—nct.ac jp ‘
e | EHE == REFEL
FRER-He: | [EEE, BATEEHBS |
F—TJ—F: NIVRT T, N ERI, AR—YS—L5H, RANEEEHEE

- hEEHAERRELEINERIITBOEEFS)
HATERE - IRREBEICHTH S THEM G NS R LT ik O E

R AT RE - RR—YIRBICH T R BRI
MRIEA BB T BB EFE DR D FRIZM

EEE 2 t—vmns sl e R E ORANEIEO B REBILENA DN RME EFHE
1. AR—VEBEE L - R B0 R LD B F D8I SR SR EE
TR EEEEL - RAR—YICBAHET4 TR IILEE, ARARLIZAITT
—a—RAE—VERDIC S REEREELC, ARGREOREROHRE, RIEE | I
ST 5. MAT, WEKEREOHETHALEEL, RAE—y ORLEEC St | 0 W
EHED, BEREADS ALK ERSOBECLELARBELRELTLS | L

il

2. B THEABICHFBIRATEBRE~NT - T HROBEEBELT. RABELERLAL [.'J |
RAVTAT T INA ZADEIFH | e
BRSO E M LTS EBAICERL, S0 2 DDANESITLo THRBEHMER RS TS

F /34 R (Face-input Pointing Device, L\ FPD) ZBiF3 ZHIZ, FPD (XRAHERICRE L-FEit&
BRI HEBLEMNES 1— L THESN, BROREIECHIRE DERLEREDERETS
LD THoI=, LAL, ESBBE TSV THEHOBAERBARRSN, BHEATFORENESR
ERBEITHT DRIEETol, BRERLLT, SBLHKS, BRE, FHELENRFOIND,
ZOt=0, BEDRERELRBEMKEARBED R T LOBEEEMEIC 52 2L EEMBT 50121, BRER
FEEBLEVATLDEMMEICE YT 2EEEToTLS,

Fig. 1 #1E> 27 L4M8

.

Fie2 4 EAVSHHC 5175 WAERERIL  Fie3 AT b 5 B DN
3. VT IT NI vFERVNERAR—YESRORMPEFHT T ORFEICEIF T 12— —DiEFE
ZERRICEIEPET AT LICET 215
A—FOFEBEMERET HIEC, BPEFHICET IERIRTETIOCA—FRT TV — 3 RUEIH
THXEZETOTLS,

Fig.4 1h OWEIICI T HHEMIMER] WR Cvele  pio 5 W/R Cvele 12 k2% MBI HIIRAS 8 %4 & DIFSE T B O# R

R AT REA BRI - 125 -

BT BEA—D—)
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FiE: BEIEEEFFMER AETPH ABHFI)L—T

Frs L. BT w &7 DY X5 X (comprehensibility)
: Z DR ER EFA A2

KE4: | [E 54 .~ ABE Hideki E-mail : habe@tsuruoka—nct.ac jp ‘
WME: | ERE B Bt GEES) |
FRZES s 2EXZLEYR 2ESEREREFS

F—TJ—F: HERET, HHYAOT E(comprehensibility), 5= SENFEES
BT EEARRXET VLB CHABREERNSTO—DO0H

= . cERICEDCKEEERENR

REAT RS -

FEERTOTER - FHRICE OO

sl bl B AR ETILICEIRETEEETILORBE

CEEEAMRICEAAERENRENENR T, BEOSEEE OEENEL T
T SEBEIHAEAZILELARTONTNS, 2 EEQRSEN O EELLE
R UVFEEABREEEARRXETIVICE>THHL. 2EAN_XLOERIZIRYBA TS,

(1]

R FEYREFERNSTODIEEETFATIHENGAAZZERLEEZ SN, ThEAD
L IS ERFBANEERELETILVBESRA SN TN A, ZHZLMODRABNIEEAITBEREDILD
M2 ITOBZRBEVDIFANELESIETHDON ? JIEVST-RAGERMNSXMABTZLTHDE NETHH. F
BRAMSTO—FRIRIZ, HAVFEAHICHEOIMYLTSEER) EFRTIOM, 2) EQLIBETILEE
E9HE HEERBERETELFAMNARBENSS . CO2DDMEICOVWTHEICH =21

1208 IFEDEBFEICEE 7N —bRE—F VI TRAMERZITTHLL FERESPSS, AMOSTREF 247 88
DI ZLTSEMAHET DL, 1) BEIERNSTO—ICEE L. AN TO—MEZEEICEEEZRIFLTNS, 2) 8t
FRNSTO—ZNLCEEEICEET D, CENHIBAL. REFBICBTAMRKETLIELTHRELTLS GELLZ
Abe, H. (in press) S8, —&FAbe, H. (2020) ITHERET—4HY),

[AAJF521 B3 % AP 70 30 ]

Abe, H. (2015). Effects of form-focused instruction on the acquisition of weak forms by Japanese EFL learners.
BB RS

Abe, H. (2011). Effects of form-focused instruction on the acquisition of weak forms by Japanese learners of
English. Proceeding of the 17th International Congress of the Phonetic Sciences (ICPhS), 184-187.

Abe, H. (2020). Effects of individual differences on the development of L2 comprehensibility: A cross- sectional study
at a technical college. [4:[H & iEHE F=mE 5 39 5

Abe, H. (under review). The structural effects of pronunciation learning strategies and motivation on L2

comprehensibility. Studies in Second Language Learning and Teaching

TRUEATREZRR (i - 5 -

HFF-BEA—DH)
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iR BETIEEEFEMER AETFH EREFI/L—T

HEZARIL:

_H— M _'—'—E AN

BN, EEF, +EHiEDAXIR
K&: EBH ZY¥ .~ KANNO Tomoshiro | E-mail: tomoshi@tsuruoka—nct.ac jp ‘
WE: | AKE gl LX) |
IREE-Ha: ‘ BAIILMBER, BXUEER, BAREXEER, + iR XER
F—O—F:  AFURXE, Sav-Tbhy, $IaTN—hUT, 1 7THEORE, B
Hifiriask

SR AT L EE - HMRAE (BATESH) OFR

SaLELbLERDET BRXEHE
EKEDFADIV IV ERIDET HEEFHE
SILMVREXERICBEVWTEZLGFALMEMTONTEY . BOATVIRFANEZENELD,
BDRKRE Paradise Lost TIE, —BE. E—BEOMIRREBA-Ea—IY=X LM, THLES
TOEELMEIR, TLTHEANERTOLRAOPTHEHIN TN D, EILLVFBUACRE. &
BREDHHFTELDNTLYMBHIRLTEY . AR OXEABR SHEMEERAEOAT. Th
5DEXERITTRIZEATID,

HEaTIL-N—hITEZDRDOHRE

17O EE TBUAH . REHIR I OB THAHLRFIC, HERBOLBRENFKELHR
TEHof=e NPT R RIEVSFITHEEL. HE<DEENOHRICEH o AMTHS EE
ISHETHLEORRE N—ITE ZORDOANPDEEPIOHRHRCENTRETH D, S14
1, WOEL=FE—EMORIZED T

-BERLEBEXFOHE

17THEHIEUROREXZEROZEN. BADRELE. BAXZIZEDRIGH THEESATVAINESBHELT
W5, BIZIFEBREF. 18HIEEXFOHREBL T, XILHHEANEHTHIAENERELTXFERLT
W5, BHFERARDERIL (=F1L) DENE. RFER BB -5 RH CEEBRM) FBOHEANLHLE. ARDEYA
[SONWTHERLz, EROEUE. FROZBEDORBEEDIT. RXFEABARXRIIE TS, F2at-TAToT4
TA—DEBIZDOVTHEREEDH TN,

ROCTT REZ AR - R

- BEA—D)
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iR BEIEEEFEMER AETHR ABZEFIIL—T

BE2IL:
=gy = 2= >
HEEHFADLZEMEDHAR
K&:  HEZBE—ES ~ TANABE Eiichiro E-mail: tanabe@tsuruoka—nct.ac.jp
e | EHE P BHEFEL
FRE=-Hs: BARZEFR, RETEAEFR. 2ESEEEREFR
F—D—K: LR, BEEKR. JL—LEKRR. BHSGE, EiEE
St o \ o
TR EKABNBEEEDOMEETT S5 L TOFRIFAAEETT,

R B MR OB EBRBTOWE

EAMICEREEMERT DAL REERTBACALLNEEN DD,
(1) a.  John wiped the table. — John wiped the fingerprints from the table.
b. John mopped the floor. — John mopped the spots from the floor.
KNOERAERRE. BRANMLRAETH D, RAEIERBEBZERL. BRFEEIEBALRED
BHIETIIEV,, KRARIEFE ROKLSHEHIHLER T 5,
(2) a. John banged the catcher mitt. — John banged the dust out of the catcher mitt.
b. John shook his shoes. — John shook the sand out of his shoes.
EHNOERINERGE. GADHGERETHIR . BLUIRAETIEERENEZFLERBBZRT A,
wipe %2 mop DHIERLTH D, LM L. wipe. mop [&. E>THNIEMMDREER DM TIT SIKIGEEERT A
bang, shake [ZCD&ILGEMEERLTULVEN , KFARI(E, BAFEDERZIRAZDORKRICRBESE ST, ik
AiETHAEEB BB XL TENIHBTHIELEHAD,
ARARIE. THDEFMIBENTT. ZINSHDEDZEMYBRIEVSIEBKRA, LB XEHILMICHBET DL
ITEBEL. ROISGBRIL—LERET .

LT

@) a. BEXRHEDERIL—L b. HERAEDERIL—L
= '\/—\\,——————> - O—%

(BHR/ AR RIR/ MR E DEBNIH DM PIRERMNIBEN T O, WA XBENTOEFT. AEHBEY. £5
—ADERANEHBBHEZTNETNERT, BETEANICIIRLEZLTNSDO T, AR EEIRAZOEKRNL 1S
REPRICIRZ TLS, ARRFIE. BRIICTAT7/LENTNSS5E(C L5, TAT7SMLSnTWSS 5F
ABMEICEREINDLRET WL BEARETIIISHE. RAETEIBE YA BHMEICRERINDIEAHRAT
ED, T HFIZEDRFVELTRARLEREZBEYICRLTODD T, KRRAERRMRET HERBHEXEIEN
ITERBAT BN TED, CORIE. SARRELG RN RONDNETORITHARLIREZENTHD,
BEETE. LML, SOLEERIL—LRBERH—RIEDRRICEEFH>TND, ChELYBRENDH DL DI
FTHEDIZIE, SILEERIL— LN AFDORHMPTRIESEH > TLINEBZ A DRELHHESD,

R TR ER I - R

|

fFR-BE (A=)
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FiE: BEIESSEMPR AETHH ABEFI/L—T

HREALIL:
= 2= — oo
HKEEHEICRHT SR
Kf: 4% EF .~ TANSHO Naoko E-mail : tansho@tsuruoka—nct—ac jp
B4 | B% 2 24 (g - L)
FMEFES-HR: | JALT
F——F: BEY ¥EF
BfftEsk - INERTOHEEREITDONT
- i +  ESP (English for Specific Purpose )3 #f(ZDUL\T
RUFTERS: | gaommmRee
HEAE:
Rl
U To%ERER] w

FERSEROBEICKY NERTORBEHENRERELEDZFET .

TINERBEE DD DIMEIL ITNERSEE NS DEFHE IN2020F TR EEEELYFET

SNFETIHEEFRITHoLEDON, FHESH ST HEBICKEEDHIET HAH . HEHM.
BEORR. TERICERLETIHBICLRAGHESRELEGVET M EREE L RENTHRAR
BAZETERLIT O RRICHBEMSISEERZICAY LIFRIENRERIDBEET AT BAE/NERD
BERBRFEISTICHAESREET SR TEBEZEIBADREICOVTHREEDTLET,

(1]

[ESP]

BEDHEH. BNGEER-HEEBLFCEL ALY, BEBEODTEEFEICKLIILELT—ava5E 40
RIS TCVES , TATIVIAU T2  BROEFBLEVSFHHEO MRXZDN)F2TLESEICLES
S B IS SRR OFENELERICT O— NIV FELTGERTES-ONEEND—DTH A HE
NIEFALZON. BADBEDENMOEREETRTHEYET . FEDE>TWAIEHEADAA—T 1& ERICHE
MoERINDEEBEZOEZBNEDN\VREZEZGHNS BAZBIZTH)F1T7LOREOHMAILTEEZEZTHY
9,

[i@ERz D]

2021 EF) VEVIIZAITEBRTDORAN YL THAEILRAEMEOBREHFDHTEYET .
BERATEI0FBTHOTHRRAM YU BEZIERIED TEY . BEHROFEND)E—FTORR—YRZREEDT
STHYET ., SHREIZEN. ENTOLEBRRRICEHLYLZWLWERNET,

RIETTREL BRI - 2R

AR (S—H)
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iR : BREIXSEEMPKR AETPH EB8EFI/IL—T

BEE2A ML
K4 2N
A DEEE
K4  {##E =8 170 Takuro E-mail: takuro@tsuruoka—nct.ac.jp
A .  EHR =R Bt (E&EE)

FRER - e
F—J—F: fHRatERE. EMSHL. AR

- MO L S
BifirAam EME L UMEDORE
IREATEREAT - | - KBME OO

- BIEAS SR ORI

YRIFODBERELINHE

I RERRATE B R TIE, FHEFTMASVYIIT R ZANTHES I LELTWLS, ZLT,
WITEET 2V T FINLRELE-EROBRRRRE. SRORRS/HEL TE. LAL.
BROBEEICET 2HMEN—RIMICHRBE SN TVWIEFBERECELY, MECKREITOER
ARENED, ZOFBICEIREDBREMADELLZ LTS, I, YT FHDHEEE
DEBE, WHEKRTHL-OIMEFSBEROFEE, HELOXELFEBETHD. BIERIM
DESICE Y BN TORES, HFEEMHEOY D TILORHNBRITE o F-FM S, FHTH
BENTWBVYIITRINLEANLET -2 2RO THRRAFER. ThEHHTLIET. &
RESIRHEEERET S2FEEHT,

RS ER N -MELEE

WHERE, N FRH LG CRBEHANEMRICFASEINRIENELRERLLGYEE
KEBICEYVEETE-ODTIY b I7+—LELTHHFESATWS, C5 LI-ERAVEEED
<1, RERZOEERE PEMUIFLRAICEIYZFESNIEIMOATNS, £IT, 7
J LBITOAZRO—LRH., 127y FEGEEMIEREL EOLRRITERALTY
BAERE) OBREEHBNTHET. MEEERNERILL. EXRNATLE2EET,

REETTRE BRI - s :

EILHS T - BSEEAMER (A1) >/ 3R)
EEASRE R CFWLSAER)

BF-REA—H)
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FEH\ AL

iR BEIESEFEMER AETEH #Ha—X

HRE2AIL:
=K = . 73 s
#H A xE b I RE D LR %

K&: ‘ " % . TAKEMURA Manabu | E-mail: ‘ takemura@tsuruoka—nct.ac jp ‘
WE: %3 B T |
s e | EEAHEZE HAADHEEE BAFAL—LIL X UY—FE
FRE= s 2 BEHLS
F—J—F: e mECEE, B RFE. BBt E

= JOYSIVTEBOEE
Eﬁgiﬁﬁﬁ A REL B ET

A=Y=V EA—T I/ RO

e REER SRS R T LD

ARARTERSH A EHE BB OREICITBEHBEAERAVDIEN R THAH, KIRRHE
DRBEBERDILIIRHTHS, TD-OHBREEZGEDELBEEZMADE Y ERHTILT
DALDESUREEERTHIEN B,

AR DAFFSEFEQREERHEOKREICITEGHITILITYXLERNTVSA, HHIEHIZE>T
[FEATAIRERE R DETIEESTULVEW  ZD-HET A A RER DK EDRRIZIZAIR1E T H &I
FYRERERALSMILT, BROA BB AML T HEREICSSRITARBETORESE
HREERE T HEEBAMELTND,

T RELER i - R

R BT (A—H—)




FiE: BEIXSFEMFR BETFH #Ha—X

BREAMIL:
L) z =r— 7o
HARTRET R )LA—D FI AT B89 S
K4: A¥& 5t .~ MOTOHASHI Hajime | E-mail: motohashi@tsuruoka—nct.ac.jp
a: i P E(T%)
RFE-E:  AAERFES BARNIRILY -2, AREFIFES
F—I—F: INBURER, v oaKA
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IRHt AT EERR T : *HMI(Human Machine Interface)
IREBEERE=4") >4 (Environmental Information Monitoring)

ET%W@: BEMAICHITHRETEE, o] IS SRFHERE=FVJICBATEH%R

ITS(Intelligent Transport Systems)| 28 (T2 FEENMA(BEE RV \UF)LEEE)
BV DREBEEIIE. oT L DRFIFRE=2 T ITBET HHRE T
T3,

BEWAD TR IEEIE RS9 S
BRITBEAD REN DB HEEHERT 5L TH D, BRIIEL T,
VT WA LIND SRR BN BBIARIDRFIERIE R Y
5 EEBLAOTREE 52 20— A D HMI(Human Machine Interface)
BEDHD . BEIN BT 5L EEELUE BT AMRIELUTDLSITH-T

(AN

O NURILESESE VS FfapisEt (2 1) M1 ERIBRHEY AT L

O BEREMFE-IEE B MR FERFLIREAR)

O Segway DfEIRIEEHEIZBE T HHATE (FEESATHA S BIFTRTE HEIZD) [R— o
mEERsELLY B HB

loT | BIRIEHRE = 512 7 | B S BH .{7" ’
BT REMA DHERGIRREHRAINRL . 1— 1T BRI R FER IR - |
W BILTH D REFERE=2L T BT DHARTUTO LA TL ﬁ . -
2o EHRBIE E

O £ AZEH (Unmanned Aerial Vehicle)Z L V-IRIEEERE=S) Y (H] 2) " ?
TGS BERTUAS RSO EBRBEE, BloRRwE, B2 VAV ISFSRERRESS
$h0Y, ZLT, BEERIEE 1L R—AITRoT<B, 2L T, AREkI=E

G

BFTBLAA DI TARE Y — \NEET B, A
RSB DREIERIUE. BEORHRUNEL AN DLV THRE
O KOSEN gy —RT— 3> MBAF(E 3)
"Rl CHY . REHICEYREMI SRR ERIET R T —AT— 23 e
S OBFETOTNS, =

R R R EAD T S— B
O 1O EBZERI RS EERETF I AT A DB
BINHHH1— OEBZERIEREL. TOBHEMRESN TS

STREGTO KK IERE L V- ZAEFRHIEER WGBT, Work/Rest Cycle)% NN
i 2, X3 _IfOS/;;;ES"}I'U'_ZT_‘/EIJ&
T Aith

R TREG AR I - A

BFR-BEA—H)

& A\ Z2# (Phantom 3 Advance)

KOSEN R = —RF—3av
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FiE: BRAIEESEFEMER AEIEH FHRI—X

NHG7UINAH—

grasin-loT B IZEET 2R

K4 P=1i] 4 TAKAHASHI Sou ‘ E-mail : takahashi—s@tsuruoka—nct.ac.jp ‘
WE: | AKE Er? {8t (T%)

RFE-s: | TAYPEZS EXR¥R

F——F: ‘ t 24, loT (Internet of Things) , IoT A& R

Befiiam 0T AMBRICAIT-HERERT NI AOHRICETHHE

RETATRESN *Visual Programing ZEIZL7z IoT ## ORAFIZEE T 5#%E
0T A BEUISHIH S RE LT/ ROBSIET 3%

[ 1. Visual Programing&EICUIcloTHRIZOMAR |

2075 TRBERN AERBNEERTE SRIMNEE
- -BRTITHNS. U TeBNELERE AL RR—20r2D775LE BT Bi
1) &ifile 2> Ex—20HAH E1RBIORRR
2)" 2075 7B O RL
32> Ea— 2 HBIUICENT EHOBAE
Visual Programming

<PRLEZ2D773L05MHR >

DT TRE

1%—SA -Visual Programming&l3
= RRBICIBELYS |\ 200 SLEE
. TARALERGENRRIGIMFT 2077537
ERQTRIBE #l)Scratch. MOONBIock, Google Blockly%E:
2BEHRICER
RIS BE B \OOINEEICHITE
== —— S
KA L] » ILTIZLESASE 207557 il
0755 D krses
1
2. IOTAHHEL.[BH'I'EEEEIOTTK'fZQEﬁ ]
x .
= B e 8300 et Dt e tartom
i - KIB=FE L
TR T/{{ZJ;!!
4 tom 300 LU E
ﬂ =
'f TAHOHER g B
W 2020% o5 200% DR . UNCTYE—hFRIhy Ttk PCLMBRaspberry P&
ITAH OF R 5t }!ﬂtﬁ» 213 R?a's‘;’;';: Jero -E%i&twf . “RFIELTE—4
. - e LTS\ erry Pi Zero, 2B It Y AEO S,
OTHEHH OB AT/ R T wh Sweaa dn e se—sEE
Y PRYFAVE
o
HEELORFORROLEIS  NFETLES M& o — .
&Y, NPEHESDIEHLL SRR YRR E i LA
ATFUELYT E—
B)  SuKERCTT MADER ERmAg Ly :
5] \r’ ’7/'}"/?"5 % ¢

fREtTT AR ER - 43R -

AR BE(A—D)
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iR BEIXSFHEMFR BIEIPH FHRa—X

HE2ARIL:

EFI2 U E1—32 THHENGLBESHIT

K4&: ‘ F1E B ~ TEZUKA Masayuki E—mail: tezuka.m@tsuruoka—nct.ac jp ‘
WE PR ErE r L) |
MRZES s | EFEREE¥ER ‘
F—T—F: EEIEM, SEFARRER S

. BEERMCBSITEIREEETILOTRNAR
TR REOFEEAVN IS KT OR S IETH LA
R AT RES T : - S EERE S DG AR ER

PP i E RS ORRTE

HEDFERIEHNEA . BAANFEROCERIBIRLENA U 2- RV AN -BETOYEYShET,
REWFRULERIRT5OICE. ThoDEREMEBISRESST BIETIRMABETT,
BEIIEEDAREREELZEBFUIMNMIOISLENESICT B EFAREIZT HEMITY .

BE.BLAVLNTOSARBESICRSABSAHYET, L2AN. EFIVEL—4%H
L\5E RSA BEEMNERBTHAONET , KEBELEFIVE1—4NERLIZAKRKOHETIE
RSABSNDREMERIIT HENTEER A,

ZIT.EFAVE 21— AN TERLERRIZHR D OICEFIAVE 1 —2THRETENELL
i EFESOARICHMYMBATHNET,

NHOG7TUINAH—

{ROEATREATRR IR - 125 -

BT BE(A—D—)
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iR BEIXEFEMER AIEIZEH FHRa—X

SN IO7S% -

BR2AMIL:
BRI EHEE IR 515t
K& EE = . WATANABE Seiji ‘ E-mail: ‘ watanabe@tsuruoka—nct.ac jp
WM& | B ErTE EEL))
FRES S EFWHEELS BREHES
F—0—F:  EREH SSESLE
Bt - EEATERE S A
REFTRERAT: | - AEEERSHIEICAIT AL

FERAMEHET SFETHAIFTREMEICAL-TRMEREEDRET

WL BT
La¥l

[T

. : Microphone

:Sounds.uurce 9= c0571 (t_DC) %747D7k>[:§|]§—9'_6
o EH{E2 OHME TDOA
t & t - TDOA (Time Delay of Arrival)

MHoFEDIRARET A

¢ : Speed of sound

~SK
M2
HEMABELRR
EEDHERED
eEsER

RN D DER

x : Sound source

@ :vicrprone ERMELHET A0 3 DOI(V/OTAEERDL3TREL,
FRARMBEESNF 2 DOERORANSTRMEZEIVHT.

FRAEHED-HDIRER

RECATREA R R - R

DS-2100 Multi Channel Data Station (/|NE7;812§)
TEMIFTU I Oscope2 UNEFRIZR)
LA-5560 fEHERE &t (/NEFAIER)

R BE(A—D)
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iR BEIXSEFEMFR AETEH FHa—X

HREAFIL:
ARESEHRAENERULT NAANDIE
K4: SRE iEBH . SHISHIDO Michiaki | E-mail: m-shishido@tsuruoka—nct.ac jp
_,, C WE(TE), T G
WE: | A2 T senmemam

MRS WS WHEEHLTR, BEATALESHRRE

F—I—F: BCL, N BtV Y, B, US9E—ar, NLARSTT, QOL, BR

B tam - i 3B & 3R
REATRERN: - RRLARHAI(BRTIS—H, BR, )

#HEMESELY, PFEERIEICEELTSINEZTDOQOL(LEFNE) ML OHNEE D BTN
RHSNTLVS. BCI(Brain Computer Interface) & DHZE L Z L TEAIC Hﬂfﬂiﬂfh\éﬁ“

—HDOMEEADGAUNIKAELTHAELANIILTLAGLS, BAIZEOREANEL—RTE
HiTETHS ST RENRFSINLEHNHFTHS.

—7A, BRUEREBFRAL RS EBREN, BEEFITEVTRIFHRMNRIZLY, 50
FLHET 2RFMIEEEEMICERKEAERL T HEENL ELEMERZU->TLS HAHEREL,
BROENGEASBFNTREEELSEIRALLLY HRITEODTAMN RIFRLTERT S
CEDHELBVEETHHENZS.

RHARIE, BREEHRELERESERBELTNIAILDOKEIREETS. TLT, £KIES%
BWREEONAELTERT . HAVIEANRTY—IC@EIFFEAH GRRERY T4, =YV,
FREABER, BEREETOM) OMROERLLTENT.

R R - R \

N 1O73% -

2¥5- B (A—h—)
BB 5t EEG-1200 (A AR E) BERAFEE - BR7IS—EE=4—(=70)
ShARY S5 T4 -ETG-4000 ( B 32 BLERR) SRYTZRE DAY (BT L)

FILMT—T )L UA-501-S1 (A —S— )

b 35 B %E 28 - 7 )L T 7—4% FM717(FUTEC)

AK%>, BsEHET-Triple sense (MORITEX)
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FiE: BB ITEXSHFFMFR AETEH FHa—X

BME2ALRIL:
EENFOREICHTHIIEMTIO—F
K4: ‘ # [E# . MORI Takahiro ‘ E-mail : t—mori@tsuruoka—nct.acjp ‘
WE: | B ELTE e |
MBS e BABE MAAN=sRER, ARBHES

F—0—F:  SAFANHR, ML, ERER
Hifirae “BEME O DRI

REtATEERT: | ERERISHT ST I AVNTAIGE

EfSBORBIHT 3 T3H7IO—F

5 e

<A ERV-ERERICHT S EBBES T AORSE> =
EFOERZE bARETOEMNDATI-H S EELBIETEEIZT 5% B RIS,
FA—T5— =L SR AN -ERERITH T 3 BHBEL R T AOBRERMLTUOET.

e

<EMERRBEEEICHN TS E 0= RTFM>
E R IERIERAE (OA) DREAN=X LRHAD =0, OA RIE-ETIHSTROTIAAVMOEREDOELLE, Bl
X#RER, CT BEU MRIAENS ZRAB LV ZRTFEETOTLET.

<ERREROBMVT HRERETICE 5N PR RETME>
ERFHBO N FHFEETFMET 72010, RTFLVUEEHEAREEAL BHEHREOEVT HFEEERT
ISBITHNFHFHETMLEL. COFEECALT, TOMOMHONFHRHERFLET.

SN IO7S% -

1 BERHATL 2 BOZRITT 54 A2 M 3 RIFU VU BEERABREOBIEE

R REER i - B8R

A BT (A—H)
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FE: BRIXSEEMER AEIFH FHRa—X

wxscn B 2 CIRBEHRZE R ALEHAIRTTO
R LB OUICTRIEDREL

K4&: ‘ WA FE / YANAGIMOTO Kensaku ‘ E—mail: ken@tsuruoka—nct.ac.jp

WME: | HENE EXTE FRE0)

FRER-Hs: BAEEZER. AXTEYR AXBESHHI¥S

*F—7—F: BEIC AR REAIE . FETME. sEEER T I

-BEEISALR. FER AT SRR

REFTRERN: | imse & 8 B E LB LR,

EEIS A AT 5T
1. BRICKDMBOLHFE~OLA
INUBRR D 7 U E AN TRES A VIZH T 2RBIEHERIL. ABOEEICE DN -E
HEREIZKYT>TWLS, LAL. CHIFBZEEEL, BAZLEL 2O TRBKRGHIENELLY,
AWEIL, BSHARY FILIERE ALD) ZAWVE-SE2WWIE+5 SN LB EFZOAMEIC
KUY NEBF I 7 U ORELMABELIEILELRIZ I 7 o r—I VT EBRIEEDI YT
FURBRBIIDOVWTAFEORIEZT >z, [E1]

2. ERREZBMELIERRENVFY TRy DBISE

ADEBHERETITS> NV FY VT EZELEZRONZORY FOFRREETS, ChITE Y, flX
FNRE—F—0NEER T 7 D HEQOREEEOEBLICRITSILEZABELTNS &
iz, BHEMESMEOHRICE Y ERELSREBHAARICG S, (K2]

3. EEETHHBEMCLDITITAITREN——EBEEDHSRE

BREEHAOEEERMAMEESNS—AT,. BABRIEERSN D AEEFEZFALLEBRIEBN LD
BNER, ABERED STV ERYREBH/EMBEL LB O TND, COL S BEAMN D, BEENETHIEIE
fEAVRRREOIL—N—BEERAK LTV S,

4. ERROTFZLZAVBREEMOHEAERE N OB
ANZBECADL WMERKBOE LAV EEXAEAORRETE TV, COBAL LT, ERFED
ATAFOTVLSYXI_DRBELERET D ETHAYMNEE TEL VI RAERRZTE o TS,

B BRI VAERVN-2H K2/ R SR 7 OiREER

TR TR AR - 145 -

HF-BEA—H)

N 1O73% -
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4« 66
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B 73
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FiE: BREIEXSEFFMER AETEH EF-4£Y23—X

BREAIL:
DNA THRE\EN I HEEYDIRE - BE-REK
K4&: M iF . MINAMI Atsushi E-mail : minami@tsuruoka—nct.ac jp
Ba: R S : Bt (EE)
MEZS -5 | AAZRNER. BXEYFER. BAEEES
F—0—F: IA—F VY. TESIRTA IR SFERBE . ENEES
. - ATFEMFRRBEGRFIO—=0TLBE)
Eggzmﬁ - RFEEFE (D FI—H—OFHFE)

- EYIEFRISH (BREE. EANEEE. JU\VERR)

e JO—FILEN. TES TR TAIRADR FEREEHE
AEBLRIEOEINEREROEBRZLIEMOERICEDISITZEZEL-LTHIEF AT LI

. BEOHEMERMMIRE. EOLSICREBISEEHAWNIIELELTNSDH., ZOEHERAINIE

TEDESIZEILTE-ONERTEIENBETHS,

(M oa—FIVEMDOERRIEZ

0—FILEMIE S B DOBEE EDEIR (SAYR) Bt TELE TENA>TUEDDEEMZER (D
TRYM)AEREIN TS, 70—F LIEBIEHELWAER TR THY . HITBHARED/O—F)LiE
MEFE=. REGTHY. RIEOLEEBZEZIRVTERLLEZLNATNS, LMLEDS, DRy
TOEEASHN>TNS 70— LEBIEDEN, FASHLALHRERORKICEWTERZTHS. /0
—FIVBR, ¥ T a9 Ardisia japonicaD EREFHEL TLVD, CNETOMETIX. RtK—4 o4
—EFRALEY / LEHREL LIS, BEREANICDELGIA /O TIAMI—h—ZHFE LIz, ChZEAL
T. 1003818~ 1000mARETO RV TERITL TS,

(2)HEPOIE SR TAIBEIZLDBRBEADIRRE LB,

TIEDIHRTAUREL. DNABEBRIDELEHELG. REGRREOEL (FBEZOHR)EHT BEMET
HY . A OBEEMIZE—LHS, ZREM-BERNICA Y —ZREICERL TS/ 0—FILEYICE1TS, REBIBGE
BISITBITBIESIRTAIADREIEZHALMNILIZNEEZ TV,

()7 —F VEMDBEEHEEEMNTDNAAFIETOI7AI LT EDRSE

BE—Cz R VMMIBT e EDER (SAVL) OFRBEE L ORFEREALSNITEHEIFEIofz, FalE. TE
CIRTAIADDFIANZALDVEDTHD. /L DNA DAFILIENIO—2ATHLOTHLERELHY . SAYHE
THHIRESIETRNANDIEEZFRALT. BEDI/O—FILIEYDER DR BIEEZHTET 5. DNA AF/ILELTOT7
AT RERFLTLS,

fRUETREZAR - 145 -

AFF-REG—DH)

H—< LY A 45—2(Takara, Applied Biosystem)

JH—4 A h*A—%—(BD)

1) 7 JLBA Ls PCR % & (Takara)

5 —= DNA & —4 >4 —(Applied Biosystem)
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=i

SA

i BRI EXSEFFMER AETEH 24P —X

HELAMIL:
4 PR 50
MEYMERDIEREFH
K4: | F#E EH§ .~ SAITO Natsumi E-mail: natsumi@tsuruoka—nct.ac.jp
A | ERE B4 E (FEH)
mREE-HE: AAEZELFER BARKREFZR BAEFS, XD FEYFER, BEXMRS
F——F: MEMRS, EDESREMEY, RRE, MEE
REMEYO S -EE
B At -;:"“‘E’]?’f:;’ \VE T, BREE, X RT AR
BT B PHFEBUNVERIT, BRRE, TRTAUREN)
D TFEYFRTF % (DNA #E47)

ST EEOMENERERRL . BLBA~OFAERET

B EYABRECEANELEEICESS S HREI OHR
BIREIX, TRICEFITEET 5/\UTIV7 T HAEMEOEECTIEOMERR. EMEERE
BEIZEET 5. REANLKIREZ D BT HRAMAR. ARRIREOFREORFECIRVET.
EYOEBRECEES HHRE
24yarayFLybE RO IRERERE O 5 B BB %
REMEGEDHERMETEET HRRE

B WAYFEEERALEERORSRE
MAEMIRBEICEYRRBNATIREFAAREREDANERIRY DN TED BEFFARITEOTND
NATIRERBMEYERV TR, MENHIRHKERIH T HEMFARICIRYED , SELEERIMT®
MIFEMORREICEY, EROBEFRICERT SRBEENIFTES,
BEMHEBETHLLMEOHLIBRERHT S

{RUCTTREER - R

AT-BEA—H)
INAF D) —2 R F (Panasonic) BIRMEE DS B (TOMY)
AV S E & (SHIMADU) GIAREEYEEMEE (Olympus)
BRI RMEEE (TOMY) CO MU Fan—5—
INAF A2 F 21 _R—2—(TAITEC fth) ATIR R (TOMY)
H—= LY 45— (ABI) B RBR A (TAITEC)
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TR BEIXSEEMER AEITFEH %Y

mrsqin: FEMEA A AR FVIRREF,
EEYME LR ETMICEAI R

K4&: ‘ faIER ZEHE .~ ABE Tatsuo ‘ E—mail: abet@tsuruoka—nct.ac.jp ‘
WE: | B Er TR EE L) |
FRZER - ‘ KREFE ALFIFER SETAC, AU MFER ARRFHFESR
F—U—F:  ERFR KBS BESE IUU0, KERE (FUKHRE
IS aROREA LG, RO, I o

1R BERTREBT - ;

SRS OKERE GRK-BK)  BIERRE. ARRE. TIRERAR)

PET L S LU A9 CERER) . LB R SIS T AHR

OF A= a(Daphnia magna) Z L=t 2 E L ETMICEET 0%,
OKEREICRETIME WEM - LFM - EMENTHTE) .
OFEMAA VT BKICLDEAEREBIRDHE,
OBRFHEREMBRIZKDIBHTIVLEDOHE,
OKIREICET SR (LR - BRERF -BRTROMAII)
OMBANIZEDBEPENZEAN -REMFMIE DIV KERE,

ICP #8355 % 2 ¥ kil SPS3500 WTWk 2 iR 280FS AA

mn
\

ze=1v

PR—— ##A32a (Daphnia magna)

RTTREER R - B8R

L BE(A—D)
ICP A H 3 HTEE SPS3500(BIL/NATY) SPSS Statistics 27 (IBM)
BRFRASHERE 280FS AA(TPLUR) EFLPEHETOS S L Gaussian W03 (Gaussian #t)
A4 9ATM)5T74— ICS-1500 (FA4A RV R) EIRRSIEME M165 FC(54H)
LHMRFL TOC-L (B2 1EFT) 1J7 L34 Ls PCR & AT L StepOnePlus (—ET4viv—)
SN AR KA EE UV-2600i (52 B4ERT)
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e

g BEIESFFEMER AETEH 24P —X

Fzs: SEREHMEYDIIRERICHITE50 L

MERIRIZHE T HREIDAER
KE#&: AR EF . KUBO Kyoko | E-mail: kkubo@tsuruoka—nct.ac.jp ‘
R4 | B3 S Dr. rer. nat. ‘
FRER-R: BAMAEYEESR, BAEKES ‘
F—7—F: MEY. BRI MEER. RE. A5
Bl BFEWEOFRERAVMENORE, AE. ER
IR BERTRE BT : HAEMO B - EEICB T B

RIEDPOMENDIFEALE IRHBEBINTELT . FERENKRMDELDIENYTT,

JKEXAENI HBEE | FEGREFOMEANCOVTHEEZT>TLET,

o  NFAEMRFE(HUO—=US . CARD-FISH %74 &) #ALV=
BRETOBEOHMENORE. RE. €2

o AEWICIIMHEBRDLMAA DR
o  FRMEMORR-EE
o REBMAVOARILEDAHEADENA

BEODHART—<

A0 R FRHEYPICE T ORMIMRICKRSBHMED DR LEE
ERRETIRFVIEEET DMENO S HIEE
KELECERT DA ER - BMEICEHIMENOBREEES

R AT RE BRI - R -

]

B - BE (A=)

H—=ILH 19 5— (Eppendorf)

NAT)FAE—1avt—TY (TAITEC)

AELED S B (B3L)

2 ERNRESEIRME (TAITEC)

ENARANAER (BF)

BHKELERE (A1)
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iR BEIESFEMFR BAETER L2 £P2—X

gran: JELITSUNILERIZEKD
a0 F-EBERESME ORISR

KA: K FEE . MORINAGA Takashi | E-mail: morinaga@tsuruoka—nct.ac jp ‘

W& | B S LT |

mEFER-BE: BHFER. HMEFESR BAMRS |

F—TJ—F: EBOTIEE R ERESMH

BiriEst LSS FORBHEAREMEERLLT. EET N\ RAERKREREDHAREAREITST

REATRERAMT: | VET . B ORI KA S0 FOIMREEIELAIRETY

YELTSUHNEEICESES T - RS AHHONY

OBRIBIELISCHLEREZ(RFBHSCHILES RMERBBESLE) LGN FOREES
(B/7—E ARICHLTEREHORELAFRETT)

OBRIGFBENEMREN SO REBHEE LT SN ESIELY | YEERGE LY L ES N, BLVEETO
EATFOREEH R I—IT &) HRIEETT

OxyOvF—F —DAEI ST /HHFE T, TRELEM- RO MR FRE~ DB FOREEHETo T
EX2

OBAF7 L DIV I—IHEED K B 2R E ToTLEYS

TNREI v~ 87T 7 14— (GPC) MEBESHTERE (TGA/DTA)

SR TTAE IR - B8 \

— S H

L A C 2 )
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FiE: BEIEXSEFFMER AETEH -4 —X

— S H

WAL

v 0
F/5m-F/ZERICE T HHEYIME DO AZBA LIS A
K#: LEiE FX  KAMIJO Toshio E-mail : kamijo@tsuruoka—nct.ac.jp
e | R N Bt (E%)
FERE S  BXSEEs BAL$E BANSROC—%4 AAXEEEYS, BAMRS
F——FK: F/R—SRME, VEEE, FSAROD— (ER-EE-B) O LA
Hﬁﬁ*ﬂ%ﬁ Eﬁhsﬁ% Pﬁnnﬁﬁ% EJ‘*‘EF]J:( ﬁ?éﬁ)‘jjf&ﬁ&)ﬁ T_gﬁy UDTFI\’fX
ST R - BB MRREOMES, BAKRIE, ER-EFERR) ICKIRRBERALE A

’ - B IEM B LD EE DB

EEEEN i FO SR e b OB S L R

HFiF 6369826 [BIEEEIRSEIRILAE)

R AT RERR i - 1R -

2 BEA—D)
EH AR KA EE UVI800 (SHIMADZU) BHZEREEE VTS-350M/ERH (ULVAC)
EEREFIEME JSM-6390 (JEOL) FERILTAHARA—T KH-1300 (Hirox)
JRFE A EEMEE Agilent Technologies Series 5100 AFM/SPM ZRALKREE/MMALSHREEE 3FLEX (Micrometrics)
[RFR N IEMEE AFM52008S (Hitachi) YINTSAIIyFU Y %E SEDE-GE (Meiwafosis)
FEMAIEH TYPE: 14FW, 38FW (HEIDON) EREH R EE R EFIEMIFEISM-7100F)+EDS(JED-2300)
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FiE: BETESFEMER AEIFER LF-£%a—R

mrsqL: Tamib FRIE ML D
M EMHMEAMHOERERA

KEf&: | B #E  ITO Shigeharu

E-mail : s—ito@tsuruoka—nct.ac jp

Ba: | B

P

E (T

FEY2-HE: | BAESIVIRBER.MRS-J, BALES

F—T—F: BEAMH. RERHEE. A EM, #EREIE, SOFC, PEFC, UF U LA+ Eith
~EIIVIRDER. BB 5 E OB (B Fv775)t -Vay)

BTt B AL 2RO VD IR PT 35 1 3R (3B 3ab—av)
RETRERE: | SRESSYIRHBORELSAOROOME
PR E DRI TANE — T/ 3 R (BT BT (5 )

et SRR B E LT BT HANF —BET SR OGAEREA LTI AHHFE

Key word

- R

- RWa

- BAA> LR A S DREER

fRUCATREA AR - R

A REA—H)

R—LILBEBRES

BRLFRERE

SOFC &Hfitz/L HILINIZBYR
ERHHERIEEEAER RFoLavRayR
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