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High-throughput determination of thioglycolic acid lignin
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LD, U7 I FHINLET H AR ART TiE, a—<Hh b v 7 OREHREZOO LS (14 H42)
DA FATEONTWD, ZOXITHALFERIC, HL<HOKREEM L, BEATEM OB &N REEL
TWEETHDI VI FAFTTHDIN, IS RIOBL) A HEBENMETDHE T 7 74 T2, B/
BINCAEE RIELE WD 2 ODRFENHLND, FRHZHLEHTO ML AENERT L —FH T, U7
TATR2LORNTIEIARENER TH-o7e, P THREBSIIEMAIBRAREEZORNEZ L LHDOTH
STEEEZLNTVSY, BLbHEWHERT IS HILOLDOTHY | AT IHREHED S bR LENSL
WON T LD D TH D, V7 T4 FREBREOBE 1L Ei1X, ¥ U X MENILE LR 72D
HOMREICS L EMMER L CWeEEZONTEY, 7 74 FRE L OBEEEIRIE I LT
2o

U7 IA T OFEREOBEM E L THHASNIZAROFEBEDO RN T, EOBM EEZ 5N TV =D
FIEwYTholtbsn, MV avbhve, YITHEHINEEESRLTWS, —F T, BEED
R E L CHEBET _REAMIZT AN THY 2L, FU A MEOGREMEL WSS, £EE
L7cif, 2SR S D8, 7 SIXEEN TR L SN TEBES T\, —F, FEfmieEE o RVAKIC
OWNWTIE, BAROKTS THREE S TOTWWKE ] ERBTIN, 77747 ThH a0 X
ITH ] ERBISNWBEISNEZEI>THSY, £, (KRICHOVWTH, BATHRE DR Ok
DITOND ZENENoT=N, U7 TA4AFTITBNTH 12—2 AT enkne aniz?, %
7o, #HA & TROEITHRNERIET A2, o, BECHLEEEZITORVWRAETHL LD L TH
58, BEBOBFICBO T, \EAREFHSNho70, ZHIEAROHHEN G S, 2215
KNTZED . AMOMMAMENMELS 72D LEZ LR TWENLTHDLE VD),
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AFIETIE, V7 TA T CHOEERMEICHIELY A BREORBEOFELIT72, ZHITED,
B ) HEEORNE - AR - BEEIN NN OEBENTZHMNETEIRTH D Z L0V
L7, M), B ) A HSEMEOBEM THEH SN TWAIAMIZT I, 17~y hve, =V
MEPSTZZ 0D, BEHASELRFEOBEIMEH SN TWA LD E BRIZTEZ LN TEN,
FHFPFMBHERICLY, TEIBEMEAIN TV EREF LD THLNE 25T,

Ho ) A HEREIZHOWTE, ZOREEMNRBE - BHOREICONT, NI vritanryFzraz
NENOPBNY TUVRICEVBIES N TE Y, ZOMER, LR LZEB0, AR EILERTE
BOEE, R OB T bbb T 4 TANOBEED 2 BOMEHEH LD THY , —HEHE=
ULV TFELTCNZLDOTH DL Z EBRHEREINZY, LR, RERHARELE 2L
TW5, KFAENPSIE, YD LFEL TWDEEELR LN, BEOBICHOBESOM B S
T2 INDMAE - ALFERICBWTH, ZXTRUBENMEHIN TS Z DAL E T2, &
TOWMMPREIBTHI-Z 0, BE - BHORBEZBEOEWNICL > TEY Z LIZR#ETH-
e, A% FRUNEEMNET 222X o T BR - HOBEHROMIIZ S SR D B2 b5,

INET, VI T4 TOREBEZOBHREIZHOWT, Bagp o B @E &= & 013k ErEd ik
RV, — 5, ARBFFETIZE Y A BRI TEN R B OEHMHEE TIEH 5 b oDE JFOMANRE
BV, VI TA T OHEZBEMBIC, Flefla s encEieEBELON5,

ARFFRIZE D | I OFEHSIHER SN2, —IC, 8T O CTRRIRIE L7z &E&EWIic oV,
BIFEZ D 2 LIIFEFICREE 2 Z L 3%, HARD L O ICEEMICEB T DEMERAMaRk LT [E
IZBWTH, BRIC K 2FBNIREERSG G320, BlIE, #HHEMTHHLAX - B /X LW\ o il
Tk, BELEMLICLY, KL Tho THBHEOHWRREEL 2256055, TOXIRERTDH,
ARl U7 T A FIZEBT A IEMIIRIER S DM OREEZ B FINAT o122 &1k, S%0OU 7 747
2B DL - WIS D 272 53, AR SUEOMIKIZ AL DIED . RS B FRmO A b D T
W ZET, BEOYTEN S EA~DORBE~VERD EEZ NS,

HEE

KIFFE BT T HIHT0 , BREHERZ XU D, 2R THW 12 W= nizdtifFE KA ANZ T -
&%7_)—&@1:0)%%18'{%@ Lfttxyj)%@@%¢%¢| LJ:U_i'a—O

e )

1) £% : http://www. bunka. go. jp/ima/press_release/pdf/jubunkenzou_shitei 121019. pdf

2) KEAEK, [HI—m v SORGEEEMPAOLBITE— ], HEESF, 1988.

) NFxT FFTF, IRIEVIITATFTOREBRE V7 T4 FT ANORITHT HHBIEREHTTY,
Sauvage : Graduate students’ bulletin, Graduate School of International Media, Communication and
Tourism Studies, Hokkaido University, 7, 11-18, 2011.

) nNgxy FFTF, U774 FERNeTeFHiOE Y A ZRi (1657) O EORE i ANEDF
PR OBLEICB T 5848, HARETRFIERHCE, 668, 1989, 2011.

5) OHbESe, R, EBHE=, 228 A, PSS, TEEERH ORI ) TAVA 12 K 2 0BT R ) 2
N, MEHEAL, 1-60, 20086,

6) Blifh, THI—m v XOF U A FEAREARSEE 2D 1], AARRBEES RS FIGERIIML, 953-954,
1990.

7) BRI, TR —wy SOREHREE -0 2], AARREESREINRFLE, 1205-1206, 1992.

8) L= TNV —F, I UV T A FARERSEOEMAIIIE) L J. School Sci. Eng.Kinki
Univ, 40, 63-72, 2004.
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High throughput and accuracy microscale protocol of alkaline
nitrobenzene oxidation method

Masaomi Yamamural’z, Takefumi Hattori' , Shiro Suzuki', Toshiaki Umezawa'>"*

M=
V7 = DB FEERRE ST TARIETHA= NN B U b S fRIEZ R B L MBS MR D 51T % 7]
BElCT B 7nRr— L Faka— L a2 B%s LI,

1. [XC&IZ

V7 =T RIICKRELBODT N—TF  Flebb I TAT I (G VT =0 VX ()7 = p-bR
X7 =)L (H) V7 =253 bivh, #7AEY) (BHEERD 131GV 7 =2 #FhEd (RZERD) 1XGEB L
OSV7 =2 AXBHEIIGE LIS 7 = Z L TAEDOHY 7 = THERSIVTWA, S/G I FEIZ L
STHRPSTEY, & S/G LLOEWITI T 7 AT EICBWCIOBEICHY 7 = Ab&h b, LT=3-> T,
V7 = DFEFERERL, V7 =0 BRSO AT H WS AL BER A] K72 B UMD — D> TH S,

INETVT =0 O FHERERDOIHIT= X B B D REN A VDI TE T, IT4E, V7=
A RO LEMNERITH RSN TNOD, ZRHDOMFE TIXENENOBEE T OFRBLHE BRIV T,
BIKTYH 20 A OMBAZARD AT BME THHRE | ZRHRIRDANA A —T S WIS E T2 > TND,
LU, BEkD = _o B U b 5 fRE . B il B O #hi5EERT (9:00~17:00) PN TIE(L TX DM A E 4~
O R L IEH N AN —T I IMEL, FT2, BRSOV T IV ERMLETHAHT-0 ., D ELELI2 WL
A KW Y T NAGERIEE VD Z LT EECTH D,

ZZ T, BB IR D IO 7R B L AR D /3T FIRRIC T 272012, GBI OB D T A7
B —AELTEY, ZHUSED A= IR ORI105ET ER L, SOICEKFEBIL S DENIEL
L CTHWAZEICEOEREE O E BN ATREL 2o T, Fio, RIV/uRr—) L =ha B Uiy kT, it
HOFK, BEROWAD | TAAR =P T NF 2—T BIOF v 7 O HICEDTEW O D 7 OF|SH A
LTW5, A Tld, BT CRaLENR o3 7P uha— L2 GBI L TAER TS,

T2013 4% 8 29 HEHE

'T611-0011 FHATT I L TR FAFEFIEIT ARAREIERE (L i 70 % 5 27
* E-mail: zenstyle@rish.kyoto-u.ac.jp

3 E-mail: tumezawa@rish.kyoto-u.ac.jp

CRURS R AR R R = b

SBUERT : B RFERFERE Y VoA« 7= - T2 R - o =2 AR5
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RERTTE

Bk S

HEEREURE 2 5 X5 mm FREEISHIKT 5,

I ESEERNC 1 BRRNISE R 7 TS5,

TissueLyser (Qiagen) BHMMRAZRIZEEL (0.6 g) EAT UV ARTF — VLGN — /L% AfL, 25Hz
T 1.5 o (2 [|LE 3 ) BT s,

BONTZRREZ A ) —/L (60°C, 5 43 X 20 [\]) , ~FH> (i, 5 [\]), K (60°C, 5 %
X 5 [\)) ONEIHHL, it oKL 2 O FFHETRT 5,

BONTZ AR & A EEFE I (CWR, Cell Wall Residue) &L, S70A7— b =k B UfR{b )y
FRIEICHET D,

K1 :3I70Ar—L7na bka— L THWSEER L OSER

(A) 1.5ml 77 v U BiELT 2 —7, (B) BEZ Y v 7, (C) KGR DOEDH L), (D) KISE#MDE X )7, (B)
A—h7 V=7, (F)Ilml 7AW 7/ aFa—7 (G) i

2.2 2HART—)L - Z ARV EUEIEDEE
(FRROTIEE 35,920 FRT7 I F o N—NTEE 5, FREH, )

1.
2.

EBRETICCWRE 1 BRNIEE 28R 7 TR s 5,

2N NaOH (250 uL) 23 A-72 1.5 ml 77 g LT a—7 E
(Flonchemical Co.; 1.5 mL PFAY- 7V 7717 [M1-A) (T B —

CWR (5-10 mg) % AML%, @n
X517 2N NaOH (250 pl) b=ha~ 8y (30 ul) 2L, 1

BEWEZEDOLILANT I AT D,
Fa—T DEBFIRNEIC, HEZVF (Cat. No. ZU-17B,

KOKUYO Co., Ltd.; [X1-B) THZe ([¥1-C), 777 | e—h—
ZOF 2—T %A@ TS (K1-D), . —
7

A —hrZ1L—7" (Metal Reactor TEM-D1000M, Taiatsu Techno Co.,

Ltd.; K1-E) NIt —h—%—>Ah, Kx—ERE AN (¥ )
2 2: F—rIL—TNOEET

F =" L =T NDOE—h—D EIZHEITEEN % (X2) , 4 —
ML —7%EEAL, BB IOINET S (170°C, 0.7-0.8 MPa, 1 KFfH])
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8. A—NL—TOEREAZIZUIt, EENOREN 80°C LLF, B oWIEILRHETHRGHSE
Do

9. A =ML —TNLRIGEMRERVHL, K ETSOWmAIL-#%, B EE M TAE X5,

10. WHEMEAEDIR AR % 10 uL (4 uL [OC’Hs]Vanillin, 4 pL [OCH; X 2]Syringaldehyde, 2 pL [ring-"Cj]
p-Hydroxybenzaldehyde, 4510 mg/mL)® ¢ % SSIRICIRNL, 10 BPRIARALT 7 AL, 5 EisLigTA
V% By N

11. EiEQ50puL) % 1.5 ml RUVFue'L 8 (PP) Fa—7 121,

12. FEfgE=F/1 (200 uL) Zh1x., 10 FREIALT VI 2AT 5,

13, H Bt DA TR (LA LOKIE I BEL . A E X T,

14, TR 12~13 #3512 3 [T,

15. KEDOHZFH LY PP Fa—71ZBL, 6N HCl THEHE|IZ pH2~3 IZHDHED,

16. EEEE=TF /1 (200 pL) ZH04%., 10 BREIR LTI AT 5,

17. 5 ki D2 IO TR E LK BT BEL . AHEE AT LV PPTF = — 7 I B2,

18. LHE 16~17 Z&HIZ 2 [E#EDIKT,

19. EEDEERDONaSOENMZ, 10 BEAR/LT 7 AL, IRWTE L M CAE L AT 45,

20. AHEBO—EL (5—20pL) Z 1 mL AT7AI7uF 2—7 (K1-F) BT,

21, O (K1-G) & AW TR BEA TR 535,

22, EBIT 1 MR, BZER T CHLE TS, |

23. GC-MS Z#ricfitd2,

2.3 HAE

. N,O-Bis(trimethylsilyl)acetamide (8 pL) Z/Z, TMS k9% (60°C, 45 min) .
2. HEEODETAEL XY T 5,

3. TMSILFEY) (0.8 uL)® % GC-MS (ZA> Y= a1 5,

2ANMEES S UEH

HAIa~7T7 4—HF 0% Shimadzu Hicap CBP10-M25-025 (N£% 022 mm X RS 20m X [EE
0.25 um) MW, ATV xr i a i R—bOIREX 240°C | A2 X —T =—ADIREIL 250°C IZRET D,
SIIMTRED BT LD FIRLEMEE, 02 min £ TIX 40°C THEFFL . 2D %45y 40°C T 230°C £THIAS
., LIBEIT 230°C OiREZ 5 min MERFLGHT D, T XV T HRIANITLEZH N ATV APz /g
VTCATRD, FX VT HAOHZ LAY OJEIE 35 kPa, 7 AT 0.7 mL/min, #HEE X 38 cm,FD, 22
(% 50 mL/minlZfREL TV,

2.5 AT

AR I S HANC - TUEET 5, T 7 a0 F 2 — 73 =AU EEFICR T THh o3
o UHFFERETIIT 70 v Fa—T 2R KTEmITMR IR ULERT I8, Fa—TOER R ELEHR
ODEVWEESITEDITANTHZ L bbb, TAAR—Y T LOF v T R OFa—T 13 F vorft&e=—1
WITEEDTHETD,

2.6 =

TR D TIET AT RO REE L TH WS, AT oha— BN TYaA X F AT v uf XA
T87 £ MM, U T YA IANL YA ALy F VI A a7y, IF TSP EOREWFEIZ O
THINETITHWEIT> TN,
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IR — DR KRN D IR OE S ERETT 5,

¢RI LA ITIER ICEE THAHD R EIOY 7 = ORI L - TRA TS ER A LA D
FEEE, £SOV THDEER A LETHD,

CNEEAEL LT 5-T—RAR=U 2 WA ZEL T RETH DN, AR A A N ERIEYEL L CHWRA L
T DEREENE D, Fi2, 5-F— R A=Y 2 HWDERIL, BAAFEOEIE T PP Fa—7 DbVIcHT
2B yaF 2 — T EE 5,

¢ ORMERR N WA IX, X AT 7T LR T E TR,

"B EOITTHEAIT. BHREHL, SUBTNE AT v o 7B ANTIRBE TR (-20°C) {717
T5,

S L COA TSR DPERE K N T a T k> TRARDT-OHE B R BN LETH S,

51 Rk

1)  Yamamura, M., Hattori, T., Suzuki, S., Shibata, D., Umezawa, T., Microscale alkaline nitrobenzene

oxidation method for high—throughput determination of lignin aromatic components. Plant Biotechnol
27, 305-310, 2010.
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High-throughput microscale protocol of thioacidolysis method

Masaomi Yamamural’z, Keiko Tsuchida', Takefumi Hattori', Shiro Suzuki', Toshiaki
Umezawa'>*

3
V7 =0 ORHEEIETHD B-0-4 MEED I FIED 1O THLF AT VNIV AELZLRL, HELHR
KO ZATREL T 2/ n A — T aba— L aBs LT,

1. [XC&IZ

W) — R HIIRBE D FEF K Sy D— 2> THDHV T = 1%, MaEE LR L ORI A2 D I EFEL TRY,
HIBRBE DB BRI E LUK MEZ 5L CWD, LU, 2B 7 =0 ORI Sv 7k, el o EAk.
PRAFREE FEIC BT DR B L7 81T L QB EMIC@I<, 2z, HANCHE > To AR E 255720
I V7 = A BRI TR IS TD, ZIVL DB Tl j(is:d;ﬁuDuﬁ%néﬂ?ﬁ&zﬁ%
DEHESND D, (ERDV T = 3 HriEIE I LB EE T) (AL —T ) MR T2 | ZRAIED A AL —
TN NTE DML NI E 25> TND, V7 = ARSI CEEREE CHLHD B-0-4 HERHLHN, K
RS SR D oy R AL % 5 2 DT FIERSHY . 2O TR DV =0 DIFELIRE TXHENI HT
HIEThHD, FFEO FIENAOILTODEN, TR THB 2 fREFIAL CIV7 = 2R~ — (b3 55058k
D—DTHDETZT U RIVAENRRLHEBEICHWOIL TV, IT4E, Robinson HIZLVA/L—T w3 107%
FRULEFAT IR REO T nba— LaBIREY Shizs, o TRICITEZS S B ORI FE-> T
HEBR BN, 22T, Hx IITF AT IRITAEORICHIH TRAK B L-/nAr— v 7 aha— L%
L2, A7 abz— ud, Robinson HDF Hha— W PLid 5 A —F v A LIRS, IS4
DICRZAENTITH L) EHSELHZEITRII LT, RO EAIX, ELAELIVRW S B2 ek (1]
2 X, WEEREAE D R) FEO a3 25 LT IERICEE THD, £o, A7 mba—id, REOHIK, B
WBOWD, TAAR =P T NF 2—T BLOF v 7 OFERHICEABEV PO 72 E ORI EH AL TWD, A&
TIE, BT CRELEN 2o diile 7 aha— L 2GR L TAR TS,

"2013 4F 8 H 29 H Az PR

'T611-0011 FHIATIHL7 [ FUE R FAAFBFIEAT ARAMAHRAE L T = 50 57
2 E-mail: zenstyle@rish.kyoto-u.ac.jp
3 E-mail: tumezawa@rish.kyoto-u.ac.jp

SO K2 A7 SRR R = o |
SBUERT : B AERER Y S - T T R - H o T R B
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RERAT A

2.1 B ER

HEERRER &2 5X5 mm FREEICHIRT 5,

I E AT IR RS B 28R 7 iS5,

TissueLyser (Qiagen) B AZIEEL (0.6 g) AT UL ARTF — VLG R — L% AL, 25Hz
T 1.5 4 (2 EBLE 3 M) BT o,

BONT KRR 2 AX ) —/L (60°C, 5 4y X 20 [H]) ( ~FH> (=i, 5 =), K (60°C, 5 4
X 5 [B]) ONEIZHHL, % OREE 2O FEHRE RIS,

BONT KRR Z M EEFE R (CWR, Cell Wall Residue) &L, S70A— )L F 4T RUTRIEIC
32,

X1:37n2r—)L7aba— UV bae Bk OSEE
(A)1ml HZARAT IV, (B) lml HTAI/0F2—7, (C) iz LRk

22 2H0RT—IL-FAFFTLRUIRE
(LLFOTRE 3—17 1ZRTF 7 Fvo XR—NTIEE TS, FEEM,)

1.
2.

FEERATIC CWR % 1 BIIEEZER 7 CTiilpsws,

CWR (5—10 mg)® # A7V 2—F ¥ 7 (&1 mIAT ATV [Tl AT 4—3AT ) (No.3);
X1-A] IZAND,

FATIRIVARIE (1,4-OAF Y 22T A —)v: =T MR FE Y T L —T LR =87.5:
10:2.5, v/v) WA =475 23 LT —h—C 3%,

BN ASTHTANRAT AT AT VRV ARIE (0.9 ml) ENFZEHELL TR (5-10 pL, 10
mg/mL)’ 2%, HEHDD,

EOESyET 70T —FTlohy— L, IRV Tv 72T 5,

b—hTaylE T, HTARALT VEIET S (100°C, 4 KifH) .

HIANAT NEKET 5 EmHAIT S,

FOSHEDHH 200 )L % 1.5ml A7 reL 8l (PP) Fa—7° 1281,

IN NaHCO, (100 pL) Z#HL, 10 BEHRALT Y7 AL, IRWTE Eim O TAE 2747,

IN HCIZHINL , )G D pH % 3~4 ([Zhibtd,

. YT F =7/ (250 ub) EEIL, 10 AT Y7 2T D,

B3 DR AW TR LKB T BEL . AHEJE DA ZHTLY 1.5 ml PP F=2—7° ([ZEINT D,
T 11~12 23512 2 [T,

EIN U7 AR fafn ik (100 L) &Nz, 10 BPREIR AT w7 AL IR CHL s O T e
EKIEE 5y BET %

BREBDOHAH L 1.5mL PP Fa—7 12T,

HWEOMERD NaS0O, 2Nz, 10 HERLT I AL IRWTE Lim M TAE L X1,
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17. H#EDO—H (520 pL) % 1 mL HIAI/uF2—7 (¥1-B) ITBT,
18, DM (M1-C) AWV CREEA TR ET D, ©

19. EBIZ 1 B, BZeR 7 CHE TS, |

20. GC-MS Z#ricfid-2%,

2.3 DWAE

1. N,O -Bis(trimethylsilyl)acetamide (8 pL) Zh1x, TMS {t9% (60°C. 45 min) ,
2. B EELDHETAE XY T5,

3. TMS {LE® (0.8 uL) & GC-MS (ZAv V=l a7 5,

2.4 DMEEE S UEH

WA a~<h777 4—77 0% Shimadzu Hicap CBP10-M25-025 (W& 022 mm X £ 20m X R
0.25 um) ZHW, APV xral R —hOIRE L 240°C | AL X —T =—ADIREIT 250°C (TR ET D,
SYFTHED 717 AOFIRSAEIT, 02 min FTIX 40°C THERFL, D% 40°C T 230°C ETHIAS
., DABEI 230°C DiREZE 26 min HERFLEET D, XV T HAIANITLEZH, ATV AT ey
22 Tl FXVTHADHZ AANY OEIL 35 kPa, A7 AL 0.7 mL/min, SROEEIL 38 cm /1, 42
Wit 50 mL/minlZ 5% EL TV,

2.5 HEAFF

BHAHTOEEIL RT 7 FF ¥ o N—NTH 9, FAT VRIS ARIO TR 6 L7 T A 32 A
B O 1= F AT VRIS ARI T A VT EED D, Z DA INK TR K R N7 AE %
BRI TH<, KO FIZERAEZ TOIUTRT 7 o " —b L, K TR, BeAlC SRR, FE
FTELED, BEEAHZ TRV AESDICR IR T MY A2 %, ERAWEZ 725 FRE R,
FURAR—FET LT 0T B OF 2—T 3 F v o/ EE =— LI E LD TR TS,

2.6 HE=E

TR D TIIAT IR OT IS T 2B e L TR, AT aha—n a2 Ty 742, vhar
7 IF MDDV EORFEIC SOV TH N ETIT O A T T,

N DAEMRRE DOV 7 = DR (FRIZY 7 =0 ) IS Ko TRE R S O BT Y N A3 B
BT 20 ERHD,

CLUaF AR PP Fa—T5EMT5Z812E0, HFIERED EHT5,

IRV T =G BOMWRE ORI, HEPLDED DR EENTIAT v 7T HILERBED T,

¢ B RFERE D7V B X XA T 7T LR T ETRET S,

"% BOWTT25A1E, BEBEML, VDT NE ANTEF ¥ o 2 E R ANTRBETH B (-20°C) 117
T2,

¢ TSR DM RER L O T T4 a Nt Lo TR AT D ERF DL ETHS,

51 RSk

1) Robinson, A. R., Mansfield, S. D., Rapid analysis of poplar lignin monomer composition by a
streamlined thioacidolysis procedure and near—-infrared reflectance-based prediction modeling.
Plant J 58, 706-714, 2009.

2)  Yamamura, M., Hattori, T., Suzuki, S., Shibata, D., Umezawa, T., Microscale thioacidolysis method

for the rapid analysis of B—-0-4 substructures in lignin. Plant Biotechnol 29, 419-423, 2012.
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R 24 FEARFARTEDOP THER S WIBELTHI. BLHX
HEFARRORRIC & 2 PHE & & MRS ERSNHX

K
il

1)

Takuya Ichihara, 2012 IEEE MTT-S International Microwave Workshop Series on Innovative
Wireless Power Transmission: Technologies, Systems, and Applications (IMWS-IWPT2012)
Best Paper Award (Silver), for Takuya Ichihara, Tomohiko Mitani, and Naoki Shinohara, “Study
on Intermittent Microwave Power Transmission to a ZigBee Device”, 2012.5.10-11

Yuta Kubo, IEEE MTT-S Kansai Chapter Best Young Presentation Award, Yuta Kubo : [IEEE MTT-S
Kansai Chapter Best Young Presentation Award, for “Development of a kW Class Microwave
Wireless Power Supply System to a Vehicle Roof”, 2012.10.13

RONNESE, B EREEYE ~ A 7 nlEiifis FAEMREHREERE, for RAV)IEMRE, =
BREZ, BIRES, RAVER, WISASE, BT, AR, “RE A A4~ AP CAiLE
DD DG~ A 7 v RS LEE DR ER, 2012.10.19

DARE XK, 1EEE AP-S Kansai Chapter 7R A &% —E, for “BLlIZxf T 5~ A 7 v IEHRAGE
AT LD DEET T F OF%E”, 2012.12.15

IREFET, BEIE@RAT ¢ 7 2R BOEEAI R A AR RN - 551, 2013.1.31

OKEHZE, AL 27 hr=J A INEVY /UL F LR -T2/ /ud— T TR
B E, 2013.1

2) #FHE

BIRES (BE, %), “THABIEE koK U —X)”, ISBN978-4-274-21233-8, 4 — L
#t, 2012

BIRER, KMEE, <7V —r « 2x VX% < HRFHIN & s - FIHEREGHREZF
Bl =, TAHBEOFHESE - Bith2 OWRET) - SR AFEAERR S 3 &) dUKET, 1
B0, ARKSJE R, 536 ARE Z &0 A - HIE - mBLO PSS 5 9 B, AR
SRR ES, 2012, pp.275-298

IR B, BRI REIC L D= RN — =T ¢ 7 H]li”, Electric Jornal B/t 2012 —
HNF N RRAT 4 o S R AR — AR AT S 3 0, Y
¥ —7 /1, 2012, pp.26-30

Naoki Shinohara, “The wireless power transmission ; inductive coupling, radio wave, and resonance
coupling”, Wiley Interdisciplinary Reviews : Energy and Emvironment, John Wiley & Sons, Ltd.,
Published Online Sep 12 2012, DOI: 10.1002/wene.43
http://wires.wiley.com/WileyCDA/WiresArticle/wisld-WENE43.html

BITES, F3tm7 0y U —, R, ACEskm, Rl B amn s R 7y 77, 5
RSl R, 2012
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IR (WEZER), BRI E & EE sk, TRERE N N7 v 7| BE SRk

., % 4 B NTS, 2012, pp.43-52

MEREE, “EI3FE 2 i VA YLV ARBEOBRIRERR”, [A~— b7 ¢ OEMEREX
* W%‘ EIFUE, S&T AR, 2012, pp.141-152

ﬁ% %**

[fgan Fe ]

WERES, “FHEREAZMA Lo f VX —~OBRE BB OEM” |, 48, Vol.62, No.4,
2012.4, pp.177-184

IRESL, “ZigBee v NU—27 L~A 70U A Y L AREBEL AT LOTHIH]” BRI
B T5A4E 8 EMC, n0.290, 2012.5. pp.85-92
EIRELE, “FHRBCIRENT & EIEE O (FrEFH)”, 7/ I =724, vol.19, no.84,
2012.5, pp.1-3

MEIRER, “FHRBGFEENT SPS &~ A 7 gkl | ICHYE TG, vol.8l, no.7, 2012.7,
Pp.582-584, (+2 2 EEFAR)

EIRER, B ik OBLR & B, B ARG L5430, vol47, no.9, 2012.9, pp.19-23

BIREE:, “~A 7 vz AW BRE MR EOHIER (FFE T A ¥ L AKBEHIN)”, OHM,
2013.2, pp.50-52

3) “firam SCEs

K. Kashimura, S. Suzuki, M. Hayashi, T. Mitani, K. Nagata and N. Shinohara:
“Surface-Plasmon-Like Modes of Graphite Powder Compact in Microwave Heating”, Journal of
Applied Physics, Vol.112, No.3, pp.034905, 2012

Keiichiro Kashimura, Motoyasu Sato, Masahiro Hotta, Dinesh Kumar Agrawal, Kazuhiro Nagata,
Miyuki Hayashi, Tomohiko Mitani and Naoki Shinohara, “Iron Making from Fe30O4 and
Graphite using Microwave Energy at 915MHz”, Materials Science & Engineering A (Elsevier),
pp-977-979, 2012

Junji Miyakoshi, Tomonori Sakurai, Eijiro Narita, and Naoki Shinohara, “Intermediate frequency
magnetic field at 23 kHz does not modify gene expression in human fetus-derived astroglia cells”,
Bioelectromagnetics, Vol.33,No.8, pp. 662-669, 2012

Keiichiro Kashimura, Jun Fukushima, Tomohiko Mitani, Motoyasu Sato and Naoki Shinohara,
“Metal Ti-Cr Alloy Powders Nitriding under Atmospheric Pressure by Microwave Heating”,
Journal of Alloys and Compounds, n0.550, pp.239-244, 2013

K. Kashimura, N. Hasegawa, S. Suzuki, M. Hayashi, T. Mitani, K. Nagata and N. Shinohara:
“Effects of Relative Density on Microwave Heating of Various Carbon Powder Compacts—
Microwave-Metallic Multi-particle Coupling using Spatially Separated Magnetic Fields *,
Journal of Applied Physics, Vol.113, pp. 024902, 2013
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4) Bt

RANERE, KRENA A~ AV 77 A4 F ) —% Bia Lo~ A 7 0 [ REEEE OWFERH %,
FUER RSB LA JE Rk i A LA s B E 5w S, 2013

W2 B, “24GHz 17 L 7 7 T OBAFEE L OMMIC {LIZBIF 2815987, R FERERE LY
WHFER R TR E LR, 2013

DR, “Hiil] EE~D~ A 7 m i EEAETE S X7 LB T HEET T T O, 1
RFRFBE LR E R L B R 3, 2013

FIEFA, “Study on a Magnetron-based Microwave Power Transmission System for a Mars
Observation Airplane”, FESKFRFPE Lo Rl S T BBUE 36 3, 2013

REME—, TEIEMREIRSWIROBEDZ O8O BRI G 2 2 B0, &
LN SYNES T M S W RN SRR S R ﬁﬁ%@ﬁ%iﬁ

RS, THVE O S EE N K& ONE D O SR AR 7% J0a: 3 AT (A
TRERFRFRE LAAFERHE ol (s THHEH, 1ﬁmﬁfwi

5) it

HEPME, “TFTH KB BT O T O/ E AXET 7 T OME, REKFE T
EERET LYR s, 2013

RS, <V 7 = REERENER U ~ — AR O 72 8 O JRHHIR BRI AT R e O%EE, A KF

LA E R E T LR i L, 2013

FEKE, “KEFRITIREEA~ D~ A 7 o HERE G HIEE S A7 DB 2 5 m
DWFFE”, HHE KRS LR E R E - LR P, 2013

A8 thk, 7 e2Lv—77 7o/ | BT3P EKE S LR, PRk 24
ERERS

FAE BIR, D RLEA R—1LT 7O BRRKF LFERE T LR, Ak

24 FFRERER

KH Y, =77 7 FHGESREREIEOKE) BERT LPMERE T LR,
RR 24 AR AR 3R

oK thitst, T~A 7oy R7 4 V2 OkGEr BRKF LPMERET LR, Pk 24
R S

[, TR 25 3 7 U — MR OB EIRARNT | B TAHER
TF LR Tk 24 SRR
RN Sz, TRASECI! B LIRRON I £ S MRIIKEL) 6 TR AT
B FHUEIE TR, PR 24 4EEERERR X

6) FFEK

(Invited) Naoki Shinohara, “Antenna Technologies for Wireless Power Transmission — Short to
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Long Distance —, Antenna Technology Workshop 2012, Korea, 2012.4.20, Proceedings
pp.145-166

(Keynote) Naoki Shinohara, “Recent SPS Projects in Japan”, 1% International Conference on
Telecommunications and Remote Sensing (ICTRS), Blugaria, 2012.8-29-30, Proceedings
pp.19-23

(Invite) Tomohiko Mitani, Takuya Ichihara, Nozomu Suzuki, and Naoki Shinohara, “Feasibility
Study on Micorwave Power Transmission to a ZigBee Device for Wireless Sensor Network”
1* International Conference on Telecommunications and Remote Sensing (ICTRS), Blugaria,
2012.8-29-30, Proceedings pp.29-34

(Tutorial Workshop) Naoki Shinohara, “Coexistence of Wireless Power Transmission and Wireless
Communication”, International Symposium on Antenna and Propagation (ISAP) 2012,
2012.9.29

(A5 BIREE, “U A ¥ L ABKBEBEOBLE & Ak, BRI S EE S KE,
CD-ROM S1-1.pdf, 2012.9.24

(BFF) BERER, “B - HHl(E R B E R AR R 7E S & R O R EE B 2 O
BUR”, 5 15 [EIFHKBIE S AT LASPS)V ARV U A, HAL K, EHE pp. ,
2012.9.25-26

(Reill) MRIFE S, 11 B 5 ﬁfﬁ% {RIERFRRATZE 2 & S o> MR 05 B B 2 22 D
UK, EriFHREEFEE 1 MR E )R B JE S, 2012.11.8-9, 5 E#
WPT2012-25(2012-11) pp.27-32

Naoki Shinohara, “Recent Innovative Wireless Power Transmission in Japan”, Workshop/Exhibition
on Wireless Power Transfer (WPT2012), Seoul, 2012.4.4, Proceedings pp.113-131

Yuta Kubo, Naoki Shinohara, and Tomohiko Mitani, “Development of a kW Class Microwave
Wireless Power Supply System to a Vehicle Roof”, 2012 IEEE MTT-S International Microwave
Workshop Series on Innovative Wireless Power Transmission: Technologies, Systems, and
Applications (IMWS-IWPT2012), Kyoto, 2012.5.10-11, Proceedings pp.205-208

Takaki Ishikawa and Naoki Shinohara, “Study on Microwave Power Beam Correction Method with
Deployment System for Panel Structure SPS”, 2012 IEEE MTT-S International Microwave
Workshop Series on Innovative Wireless Power Transmission: Technologies, Systems, and
Applications (IMWS-IWPT2012), Kyoto, 2012.5.10-11, Proceedings pp.25-28

Akihito Nagahama, Tomohiko Mitani, Naoki Shinohara, Keita Fukuda, Kei Hiraoka, and Koichi
Yonemoto, “Auto Tracking and Power Control Experiments of a Magnetron-based Phased
Array Power Transmitting System for a Mars Observation Airplane”, 2012 IEEE MTT-S
International Microwave Workshop Series on Innovative Wireless Power Transmission:
Technologies, Systems, and Applications (IMWS-IWPT2012), Kyoto, 2012.5.10-11,
Proceedings pp.29-32
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Kohei Mizuno, Junji Miyakoshi, and Naoki Shinohara, “Coil Design and Dosimetric Analysis of a
Wireless Energy Transmission Exposure System for in Vitro Study”, 2012 IEEE MTT-S
International Microwave Workshop Series on Innovative Wireless Power Transmission:
Technologies, Systems, and Applications (IMWS-IWPT2012), Kyoto, 2012.5.10-11,
Proceedings pp.79-82

Ken Hatano, Naoki Shinohara, Tomohiko Mitani, Tomohiro Seki, and Munenari Kawashima,

“Development of Improved 24GHz-Band Class-F Load Rectennas”, 2012 IEEE MTT-S
International Microwave Workshop Series on Innovative Wireless Power Transmission:
Technologies, Systems, and Applications (IMWS-IWPT2012), Kyoto, 2012.5.10-11,
Proceedings pp.163-166

Takuya Ichihara, Tomohiko Mitani, and Naoki Shinohara, “Study on Intermittent Microwave Power
Transmission to a ZigBee Device”, 2012 IEEE MTT-S International Microwave Workshop
Series on Innovative Wireless Power Transmission: Technologies, Systems, and Applications
(IMWS-IWPT2012), Kyoto, 2012.5.10-11, Proceedings pp.209-212

K. Maki, M. Takahashi, K. Miyashiro, K. Takana, S. Sasaki, K. Kawahara, Y. Kamata, and K.
Komurasaki, "Microwave Characteristics of a Wireless Power Transmission Panel Toward the
Orbital Experiment of a Solar Power Satellite," IEEE IMWS-IWPT 2012, Kyoto, FRI-F-06
(2012)

K. Tanaka, K. Maki, M. Takahashi, T. Ishii, and S. Sasaki, "Development of Bread Board Model for
Microwave Power Transmission Experiment from Space to Ground Using Small Scientific
Satellite," IEEE IMWS-IWPT 2012, Kyoto, FRI-F-22 (2012)

T.Yagi, H.Shiomi and Y.Okamura, 'Phase Control Experiment of the PLL Oscillator for a Phased
Array Antenna,' IWPT2012 FRI-F-15, May 2012.

Mayumi Matsunaga and Toshiaki Matsunaga, “A Dual-Polarization Single-Layered Antenna for
GPS and ISM Bands,” Proceedings of the 2012 IEEE International Symposium on Antennas
and Propagation and CNC/USNC/URSI National Radio Science Meeting (IEEE
AP-S/USNC-URSI) (Chicago, IL, USA), IEEE Xplore , July. 7 - 14, 2012.

N. Shinohara, N. Yoshikawa, S. Horikoshi, T. Mitani, T. Kishima K. Kashimura and M. Sato,
“Applications of Microwave Powers for the Rubble Processing to the Great East Japan
Earthquake - Test System for “Rendering Asbestos Harmless in the Crashed Slate”, 2™ Global
Congress on Microwave Energy Applications (GCMEA), Long Beach, 2012.7.23-27

Tomohiko Mitani, Masakazu Daidai, Katsuyuki Yano, Naoki Hasegawa, Naoki Shinohara,
Masafumi Oyadomari, Hisayuki Sego, Yoko Katsura, and Takashi Watanabe, “Study and
Development of Continuous Woody Biomass Pretreatment Systems by MW Irradiation”, 2
Global Congress on Microwave Energy Applications (GCMEA), Long Beach, 2012.7.23-27

Takaki Ishikawa and Naoki Shinohara, “Study on Position Estimation of Antenna Panels for
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Panel-Structure Solar Power Satellite / Station with Pilot Signal”, 2012 International
Conference on Electromagnetics in Advanced Applications (ICEAA’12), SouthAfrica,
2012.9.3-6, pp.474-477
Takashi Watanabe, Tomohiko Mitani, Naoki Shinohara, Keigo Mikame, Yasunori Ohashi, Koichi
Yoshioka, Yosuke Kurosaki, Masato Katahira, Masakazu Daidai, Hibiki Matsushita, Kenzo
Koike and Hideshi Yanase, “Wood biorefinery by microwave processing and ethanologenic
bacteria”, Lignobiotech II, Fukuoka, 2012.10.14
Naoki Shinohara, “Recent Wireless Power Transmission via Microwave and Millimeter-wave in
Japan”, 4o European Microwave Conference 2012, Amsterdam, 2012.10.29-11.2, Proceedings
pp-1347-1350 (CD-ROM MC121839.pdf)
Mayumi Matsunaga and Toshiaki Matsunaga, “A Multi-Polarization Multi-Band Cross Spiral
Antenna for Mobile Communication Devices,” Proceedings of the 2012 International
Symposium on Antennas and Propagation (ISAP) (Nagoya, Japan), pp.299 - 302 , Oct. 29 —
Nov. 2, 2012.
T.Yagi, H.Shiomi, Y.Okamura, "Phase variable PLL oscillator using imperfect integral loop filter,"
2012 Asia-Pacific Microwave Conference Proceedings (APMC),pp.1229-1231, 4-7 Dec. 2012
doi: 10.1109/APMC.2012.6421878
Naoki Shinohara, “Wireless Power Transmission Progress for Electric Vehicle in Japan™, 2013 IEEE
Radio & Wireless Symposium (RWS), Austin, 2013.1.20-23, Proceedings pp.109-111
Ken Hatano, Naoki Shinohara, Tomohiro Seki, and Munenori Kawashima, “Development of MMIC
Rectenna at 24GHz”, 2013 IEEE Radio & Wireless Symposium (RWS), Austin, 2013.1.20-23,
Proceedings pp.199-201
RS, AN, «7 = — X N7 L— 2 E R BRI E AMETLAB”, &1 fF#ul(57
EFH - AT LY b o =2 ABFIEL(SANE BF), 2012.4.126-27, {524 SANE2012-10
(2012-04) pp.53-58

FAEESEZ, AT, BIREE, “HVHERIRS DS Q g, &1
YA =7 1 K&, 2012.9-11-14, C-2-65
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WEOBFFE?, 5515 [FFH KRB S AT L(SPS)Y R Y 7 A, ALK, 2012.9.25-26,

MEIEZ, AIET, BIFHER, <2 X ¥ ARFHKGHRES AT LOT-OOM EAZET
VT OREEENGE, F 15 BIFEH KEBEE T AT LASPS) VAR T T A, HIEKRE,
2012.9.25-26, i#THE

AR HREEIE. BB BR, Ea oREE, I RS, EAVREE . NEAH, “SPS/VR
BRI 2EE EEBREZBE L7 Ly RAR— RETAOBR”, FHISEIFH KGR E
VURTT A 6, BT (2012)

SARRE, RRIEME, BRES, BRI, THEE], B, MR, <RSI L5
JRAR B RG I IR A #s DR EE”, B 6 Bl H RERE = R /L ¥ —I5 H 74, 2012.10.4-5,
ppS4-55

BRI, =AKZ, BEER, 2B, WA, T, k], “RKEANA 4~ A
FEALRTAEIC 31T 2 5 M~ A 7 v RSTIEE ORREHBIE”, 2 6 [0l B AR BRI = kL%
—J& 42, 2012.10.4-5, pp.52-53

AKIRETE, e RYAER, S0, @ffE 2, BIREE, “~A 7 nio 3L — Rk o
JEH T AT AORRGE, 5 6 5] H ARERLE = /L —I8 %43, 2012.10.4-5, pp.50-51

BRI, =82, BRERERK, RMIEM, WURASE, G, MR, “RENA 4~ A
PEALRTALEE D 72D D G~ A 7 v AT E ORGE, B HRaETR~ A1 7 n
F9E4s, 2012.10.18-19, 154, vol. 112, no. 251, MW2012-107, pp. 147-152

W, BIFER, SAKE,“HEL T Lz DCEIREE OB, 15 s 5
D~ A7 m AR 2, 2012.10.18-19, &5, vol. 112, no. 251, MW2012-108, pp.
153-156

TR, =B E, BIRES, “ZigBee Wik ~DMK~A 7 v i IMRIED T D% B
BEORR” , EFHEHBEBETSE 14 BHEREHREIES, 2012.11.8-9, 5 FHH®
WPT2012-29(2012-11) pp.53-58

HINE, “UA YL REEOHEBH” | Microwave Workshop & Exhibition 2012,
Workshop01-03, 2012.11

s, PG B RS, EfERFEl. EAREE. FMOIESL, xR, “SPS/MVE
FIEEREEBEAT T FICRB T LT T T EFESIORR.  EEREREYS
14l MR EE RIS JE 2. PEIX (2012)

Woile— BB, m A I |1 R R 2 RHE IR BT, “KEREHEOXREFEHRM 7 Ly PR
— RETNDO~A 7 R, 556 RIF B A Hfrd & if <. 3C1L, B
(2012)

WA et TR W, B8 EE, fix R RS, KM B, “S8GHz#H L2777 LA
VAT AOEFEL,” FFHEMWPT2012-31, pp. 1-5,  Dec. 2012.

JREME ", MKEmMSE, AR, "MEhEE a5 27 U — MEFFHO CIPIEIC L5
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BARHEFRAT, " WAGNE A T ¢ 7 PR R EATF e (REAKE), pp. 45 - 48, 2013 4= 1 A
30 A

FER Fnsl, FAKFIEY, MAKELHZE, WH—, "B 7 AiEOEWIZ L5 @EEMNE LU
JED DOFEWACHE," MRS A T 1 7 F R OB R S (REARK), pp. 41 - 44,2013 4
1A30H

Mok—BR, @il fFEl R s, Hmrh ZEE e ok L IR RS, RIS A (SPS)
DT Ly RiR— RET BT DA TS X 2 EFEMREO M B, HE13EFHERE Y
YIRY T AL P2-174, FERLET (2013)

EfEREE], R B B —BR. RS, e OREE, IR, EREE. NEEAN,
"KIBREREDO T Ly RR— RET VBRI ARSI L D% BIERE~DEED
FEAM" H244FE = )L X — 2 LR P 7 A (2013)

R, Hochls, Wk, LARRE, “FaER, BFEEE “~A1 7 alEihEsr V5
Ny TV L AMERE Y ORIV —# S ATV a— Y 7 OFER B EREE
Fai A K4S, March2013

HFIeAITe, IR, TSR, (UAREE, SRR, BREE, “MX~Aa 7 nEaER o
R LAN 7 L— A O35, B HHiEE PG K, March 2013.

2012 FFEPERK R CF 2 IR T 4 — ROBRZ (BRI
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1. HRFARRE S CEBOHRE

ANE IR (Wood Composite Hall) (&, 1994 £ 2 HIZ58AK L 72 R gEpbf 2 A
METHZERETOREREYM THD (FRE1), 1R, ANEREN /) 23 O MERE AT
MFRBREEE . RE MR BRI O T, LB, 53487 - MHTIEE M 2 ST
%o 3PEICIE, 140 A FEFENUA ATREZGRIH 2 Jr O, 30 AIRE DRI TS D RHEENH D,
fHerfisg & L CEREE BEE] (FE2) oz, LA KROEREEZ 7 =135
KE%QH%%%(5§3)#¥W2w*#6ﬁt_Mbot

1 BEOEBRR|CERE ST D E72 D 5% & TEERRPLIELL F i@ v
1) 1000 kN BRI —ART 7 F o x—& —lpth (FE4)  MBREEKHETS S 2.5 m,
& 0.8 m, BATZX 0.8 m FREEE CTHM ATRE, LA S FEEE G O FRAY - BIRUME D K LN
JIFEIR 57 FEBR AR i 0D SRRl 1 TR | SRR R SRR DI ST D
2) 500 kN iHIS )17 L — LK) EBREEE (BES)  sB AR KL &S 2.8 m,
FE&X 4.5 m BERIOEEEZEMNTHIE 6 m £TAMEE), BATE 1 m, PC HIEIEERE & KK
A br—7 500mm OFFHIIEEMED B LUINNHAAA NV v v X &2z T\ 5, HEE, K
BRI T — X > ZOMEEM D EROFEK Gy MAERICHEAS AT
X BOLE T o EE (ESCA) (BH6) : btoxk®Kim (65 nm) oA, 4=
v F T EITH ZE RS RO b ARETH D, BIED L = A EIT, NERREM
BtoRE AT ICtH ST s,
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DA 2EE (AL THE2) PRk 18 4 11 HIZ5ek Uiz A ARFEMTE A filiii
LRSI, @Mz —O9EDd, KR 77 2O ARFMIZT TSR HE L2 =—

JIRERBRET TH S, P 2 4 FEOTRRFELIL 1 4F T, K112
VL 2 4 FE OIS IRENEE . TS HE O —Fi 2R,

£ VR 2 4RI SRS R AR
AR — BFFE A 2 4 4 L RIRF 722 50 B U - Wik
s i 4, /TR 2
RE R E DI EER LR B~ | R IEE (3) 50k KBS
ZAWMZOL s REEHFIERE - U /M 85
o AWM-02 CLT(Cross laminated timber)Z AW 7=« | 4 58 (4) Bk AR F H H ko
SRS DB S ARSI E /A AR
A X REELE L ORI E A =5 | 9 A (6) SR AT BOHE A [ S i 4
2AWM-03 | FEEIBHOREIEARHT &5 72 R DRIl GER L e T AL
BE/m BR
anon | PR ORI CBIT 0% | B (2) AR RH A BER i £
S AT/ AR AR
BN B E O R AT S PR TEA T2 (4) BRI A B L
24WM=05 W/ B
anios | EER F~OAHBABORNERD | BEZ (3) sl R TR FHoRF e
R L7 O T B B R M BB/ 2K
NEBLERY) DA o RS L O D | AR T8 (3) MU S AT BOE N AL
2UWM-07 | 4 B4EIRD 745 WATH AT IE s AR e A S K
FERERS - A/ (B
TR P AL 4 B\ 35\ DI T O | B S (4) Mo A sr AT B E A e
2AWM-08 | & EATAT I B+ 2 RF5e WITH AT ARARRRZE A S K
PEIRBRYE - WFE /2% FRER
THAF—DANEROT DO EBEE | 5 BEg (1) HOr s T BaE A
QAWM-09 | P28 — 4B B A MR B 5 W ST RS AT IERERE  ZRARET 78 A 0
MPERBRY - B8/ B
KET— AL 7L — R E G A I | EEF Bk (2) F 36 W I R R o B
2AWM-10 | 7= D BEZ DR LI PRI 7 L — DK AN | FIE4S B & T K5 - ARG BB . 3%
PIES | fifi/ 2% ES
oAty | 2 TRIIBER ~ o R A BT | 111975 3 (2) Bk IR AL KA DN
FR 2% TN R R R Ak 0D B 9 TSR - W2 /A
oawne | A FEATEEES B AR G IR0 | F EIE (5) Koy K L AL B e
BEHEORE TR T — R /A TR
o ts | PO RN T A I B | # E (2) RACRFERE L
DIFAFIT DIt TRRESLE R BB/ A AR
oani1a | RMELT B SRR & VT AR | /1VEA S (6) SRS A7 A A B 9 -
it 77 B 0 B % b2 /A

2. XRFAAEDORE

1) FRETE 5 24WM-08 [HRif B A LB BE A ER IS 38 1T D FETEMT ) 0 & B i B3 58 (R -
B HEEE . AU ESTARPERBRYS) T, B 20— AMREREZ MR I/ Em ST 5 F
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B LT, MNEOBRT = > N & AW SREEF A G A Fi L7 (BE 1), S e 2/
O b R Db - SOMRBRIRS 60 (R, AFEF 120 R R L, I L OFIaTH OB TEREL, 72
5 ONTHEIRED 3 23FT T« WHFRBRIA D4 20 % SRHIEFALER Uiz, EFEL 6 A
BHAA, ALEEH TR 20 S, 4 38 2 LA - IOMERBR RS 4 RO OFRE % fiR (5 2)
% IEAREMR Y B UINERBRIC Bt LT BRI T ¢ AT HIARRE S X - Tl L 72,
O BRBRIRIT 16 BB ISR R EICB W T, BAHRBRIAOMICEBEENBNTN, v r
T4 YO HIARESITBW L, AEATE ) -2, —J, OHMERBERICE O TE, 4 BRE
%, BRAMTE, Er7 4 COfTHIALRS L b AEEENRSN., SRBREORERWELE R T ¢
YOI BIALBRE EOMICAOHBENEL (K 1), FRFMIOFMIC 7 ¢ T BHIABTE
ENHHMTHDZ ENyhoT,

E=—nua—/7 ()b
ATT v 7 LTHEHE

y =-0.099x + 5.3362
r=-0.643**

Rk =yv k ‘ ‘ ‘ ‘ ‘ ‘

GRS GE QEEEOE eoromsertem
X 1 ffEE T 0 T HIA
TEE S OIS

2T 5 24WM-07 TRE BLERY) DA 7 L ZZHME IS L OV D@ R BE IR D T3 4047 ) (/%
AR T ALHEE SLAREERER ) Tl REBMLEW) OA AL Sl SOV D@ @ SE R D Fr
PEDHRA AL L . REBLHEM LG B IO D A (Cs+)EAD KU T & B sh 1k
OYE, SR DOILR A E DRI T OME 21T o7,

TEFRAMLK 53T B

Cs $54AK D SEM 14 Cs sy Atk ag

1~ R MBI Cs S5 SEM 8 & 85K 0, Cs 434 ikEE
(SEM-EDX (2 & 1 Cs $AD uHFHARF KON Cs Atk iE & AT L7z, )

A REAEFEECBIT 20 ORER BNV MBULIEY & Cs+EDRIETIE, &
(ZANRF L NELL DD TRENT e TNAAVETIL, TV BB, IV DA F
SEHNEEREEMNEL, CstL L FPINCHE BT DB DN, SRV HMEBVLERY O Cs 5K D
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Cs A I K 15%E7e0, 7 AVIERY) CIIK 25%& 78T, TV IVEIZEY T 7 R BRBR
AF U R B BRI B OB RN Cs WAERFF RO KIZFH 5 LI-EB 2 b7z Y, SEM-EDX 124
D4 JBSER DOBHIRE & o ONTE T DT Tl 51K C, O, Cs DIFENTRENDEEDIT,
Cs DEEFED DA > T T DR MBS Uz, 2T, Cs $5RAY, Cs+&, BVLEY) D
AF U BEBNEERERE L OFE ALV R LT 2 b2 R b DB 2 b Y,

(51 HSCHER 1) AR T, MR T 55 10K E RIL 72 “REELIY) Db 7SS L0 B A
F U X DEERDOIERL” 19-20(2012).]

YRk 24 AR SE AR FHAFFRIE B O H CHER S V72 25 3E5m 3L D Y A M &R LU IZR T,
24WM-01 (fRFR R ERE, SUE KT INiE H—: v 277 X AN Z R U7 HEREME K 5
Bk
24WM-03 (R Z: FH I —, B LA HMPER) (AR R /NG X ARHUELE = 59 fRRE T it
B BAMEEE V- A EHE LT — R J ) F 2— 7 OREEMRAT
24WM-05 (X3 Ab) 12 . BRI ZHFERE: A=V T aA T — SV A ERER LD
Bi0.5Sb1.5Te3 ZVEEA BI O v U7 SR EEHIE . (LB T4 R AD =T mA L ZIEIZ IO ERL
7= Bi0.5Sb1.5Te3 ¥y K DRERE Rtk
24WM-12 ({83 BIESC, RO KRT) @ BERE S S AR IR LTI AM A LD
B B LRI\ B 9~ DRI 8 - 3 A R R S R 35 B OB 7 B O T 22 5 1] O A St 28
(HRASNTZI5E O TR FEMERE-

3. HEFAKR
ANEM B SEBRBE E 7 4R OF HRILOHER

IR TR 18 4E | AR 194F | ERR 20 4F | PRk 21 4F | PR 22 4F | PR 28 4F | PRk 24 4E
i3 E E E Ji:3 E Ji:3
AR
R 20 20 22 15 16 17 14(2) *
3t [ F1]
et 97 105 111 74 81 69 66

() PRNERF I E A (R RS

sox FFEREEH 6 L OWISER 18 DIE~ AN

4. EMEZESOBREUVREIRRE (24 £E)
A (ZFB R, ROKRISH), H RIESC (R4KT),

e

B CuRER). I O

K BIEHE Bk 21T GREGRH, MATER] RO EIFE (LK RISH), L5 3C(RK
AT, B ER(S (AEARERE), REFIEZ(OXKR RISH), fex KEE BKEAREMT) . i
i (KT, Pk 24 FEOHMEARIL, ETA—NVEREICE > TTo 7,

5. $¥itEE
¥riz7e L,
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YK 24 S ESLEF AP ZEEBI O P TR S WP RORRICE 5
FTE I L OENRRSCGB IR R S ik

EESTHNEE Y

24WM-03 (X3 : K —, BEW TEAFEHEMFK) K. Oshida, M. Murata, K. Fujiwara,
T. Itaya, T. Yanagisawa, K. Kimura, T. Nakazawa, Y.A. Kim, M. Endo, B.-H. Kim, K.S. Yang :
Structural analysis of nano structured carbon by transmission electron microscopy and image

processing, Applied Surface Science, (in Press)

[ Dfth : F& NERRER]

24WM-01 (fRF : KEIEE, KT BHK, KBES, MEFL: e FudizF
Il m— R ERIRL TR R SR OB 5 39 Bl RFMBFARES 8 AL 2012,
24WM-02 (1R : iy Bk, EHIRBEAMFIAEM 2 —) B8 3 & RIS, /D
s, 15 E— : CLT (Cross laminated timber) 7°5 @ LSB @ 5| & i MfE, H
ARG 2 UG, pp.303-304, 2012.

24WM-03 (fU&E : HR—, KRB LESSFHMFK) K. Oshida, M. Murata, K. Fujiwara,
T. Itaya, K. Osawa, M.Nishiiri, Y. Yajima, T. Yanagisawa, K. Kimura, T. Nakazawa, K. Y.
Jung, K. C. Park, M. Endo : Structural Analysis of Carbon Nanotubes for Energy Storage by
Three Dimensional and High Resolution Transmission Electron microscopy,The Annual World
Conference on Carbon (CARBON2012), Krakow, Poland, 758,(2012.6)

24WM-03 (R : il —, R LESFHEMFR) WARR, BRASE, MER—,
FHMZ, BEME B2, UNE M, ANR—, BETE : =X —7 1 24
N—R T ) F a—7 OFEPAMEE & BHG A2 TSR, 25 39 [BIRFEM B
DS BHHE, PI0S, p.58 (2012.11)

24WM-04 (A3 : BIATER, RERFRMOKEES & 2 —) BlaTsEf, & #ES. H
s, ERIEA BB 8 Fikl Lo RIUR LS Aot m s, 25 63 [l HAK
MPaRe RRAZ—FFE, 3 A, 2013.

24WM-05 (U3 : du)litz, BiRKT) KEZREL. IHWHE T4, dB)I#Z - MA 12X
D {ERL L 72 Bi0.5Sb1.5Te3 DEGERMEIC KT TIRGBIAIOKE, A ARBMGS - A AS
B E DY E S SREEE 55 [ - & Jm 5 54 [ SRIFEHINE, 201248 H 9~10 H,
FEURST: ToER (R )

24WM-07 (fR3K : AR Tah. AEAREERR) ARITAL. MEE : 55 1 0 MIARE RIS “AR
BV DAL SRS B L OB A A RIS X A EADIERL” . 19-20(2012).
24WM-08 ({3 : BPHBR(S. dEMEERY) A& #hER. BFEH(E. & 6, FHIEZ,
IR SEE RGN 2 i L 7R TG 0 — - AMTPEREREM . A AR A
SEAT AR AR RS ST, pp.609-610. 2012.
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24WM-08 (X% : BFHEEE, JLAEERD) & B8, BFHEE. & WH. " EHL
FHIEEZ, /Masef  GREEFLEEZ i L7 AR CH#ESH O — e AWEE £02
AR = b Z WA 5 63 MIAM PR KRBT R E F %, CD-ROM, 2013.3
24WM-10 (fX 5 R 43 B 42+ K %2) Takuro Mori, Atsuo Takino, Wataru Kambe, Kohei
Komatsu : Lateral Performance of Wooden Portal Frame Combined With Shear Wall using
Plywood, proceedings of WCTE 2012, Auckland, NZ, 2012.7
24WM-12 ({%# : I EIESC, Ky K%) TANAKA Kei, KAWANO Kotaro, NOGUCHI Yuji,
MORI Takuro and INOUE Masafumi : Proposal of Calculation Method for Pull-out Strength
of Glued-in rod Connector Embedded in Perpendicular to the Grain in Glulam, proceedings of
WCTE 2012, Auckland, NZ, 2012.7
24WM-12 (1R : JF RIESC, ROyKREE) %&£ Bot, OHRftk, Bd =20 & RS, JF
BIEST - BREeM L SR 2 OF ] L To AR RS IE DO TREEFEBIEAE (CBE D58 (20
12) MR ICHRHEE A 7 A SN2 5G OMEMERE. B ARG A UM SCE AT ZEH
. % 52 5. pp.697-700, 2013.
24WM-12 ({3 : JF LIESC, RApR5:) ZEEPFIE, B ogks]l, #7 E, mh ==
A OWRES, H IR MREEELA DT IR LT GIR $2G ORI HHEEE (20 3)
SR AR NEIHM N G- 2 2 58 A ARG P2 PR AR E I, pp.567-568,
2012.
24WM-13 (U - #R= J, SORCERRLIRSS) M =20 % BB, OO, M= I,
A OWRES, HRIESC : MEHEEAZ T AR L7z GIR #2635 O FIAm ) B EEIZ OV T
(£ 3) ZRMEREDN RE WA OBIRM /), A ARRE AR ISR RmE . 5
52 5. pp.705-708, 2013.
24WM-13 (R - #hE I8, HORBERLRSR) By D e, 22 BEAT. AR5 I | ==
A WRER, H RIEST  MHEELAR DT IS HR A LTz GIR $ G ORI HHEEE (20 1)
AN BT a VARBRIC K DI R W TEHEE R OR R B AR
sl RS G, pp.563-564, 2012.
24WM-13 (R P 8, BORBRRLRS:) Mt S5 2% BET. BpOEw, #hF
A& WRER, H IR HEEAR T iR LT GIR #2G i O FIRIM HHEEE (20 2)
ART T v a VRBRIC K DR 2 O TS HEETAORRGE, B AR RF
st AR T, pp.565-566, 2012.
24WM-14 (3R /MR 5URAAFHIE) /IMAE =] B 188581, 7 B & — . Wen-Shao Chang,
IMASESE: - NS LSB-SARIR 2 B HTB #ifi O = FLEEERHE G 15 4 HV 72 2 % CLT &iftkig
M IBEDBASE, 5 63 [0l H ARAAM ER KR HREFHE, CD-ROM, 20133
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FEESEEMATR/AE - FMBEL I 2L—Y3 v T0—ILE

ZEERFXARMAZEMZER
ZER BF B (RBXFEEEHER

1. HEFAEERES S CEBOHE

PRk 17 48 6 H 2 b RlElC e E L ER kR & LT o 2B L 7o st B A A7 B ik
FepTE L AL B (LU DOL L ig) LTS « B I 21— a7 0 —b
R (LR LSF &W%) (3, “FhR 20 SEEDHUE SHL, Fpk 24 FFEEIE, [EFRILFERIH 11
ZEte 14 PEONHFERE 2 BRI L 72,

DOL [IAM K OARE R E 2 INET 2 M a T L, MBI O LM LRER, £ Lk
M, HUERAERESR - REA~OREWIZIEX, a7 VI AZ BRI EEZHRT D20
DEY G T DENME— OB AL AT O TH 5. B EW L LT AMIEFIH,
O, REGEEREDWMAEME L nT IR T2 X7 A AR EORMERE RN E E
ND, TERTE D o ARMCH AR B O LW S ACIR U ERTAR RIS « Bhigeik O B3 (2 B
LT, REFET Tl < ARINFTERER. BRI & O ILRIBIIE 2 A I 2T L T X 7z,

—J7 LSF 1%, IR G B iRk BRI RiREANICRES N7 n~Y L=k T T,
Y~ TR EOREMDD 55 28,000 5 A — MO ARERMCHY | BAREZRES
L2MOM T a7 UAEEBECTER L, 2k CTREIC 30 Filr < (I2b iz » TRM - KEH
BEOMEREFHAMEER . A IRAEZES D B AhaklER, (REREE A M ACHT PR AE OB SO T o e 7
U OERERAE, KEERBEFHAEZICE L CTENIADORY:, AR & O RMEZE L o3t
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[FIAFFEANEFE N Rl S T & 72,

G BBy I 21—y ar 74— K (LSF)
EXoEE Y2, LSF AQ., A# - KEME OB E
SRER, v e T U ORI EIZ BT 5 [E BRI R ST

2. HEMAAEOKE

LIFZ, ARFENRERFIRFEOME L LT, AMEEFH IR S - [E BRI FAFE T
D TR EERIEY % FE - T 2 FEFEHAR— NEOEDBLIRGERFG ) (FF7EFR
FoRMRT EHRORD, BROSEHOKGGRE CTH S TRE) - BRI 7o —FIZ XL
HyuaT U OWEL - SREREIOM] ] WFRREE  KoKRFE KEE ) (BT 20858k
RMZE L 2N O OFIRERICOW TR T 5, £io, HEFIAMIEORE & L THRL 24
IR SN E LR, Fimmg, |mEE - G - EREER VPR HREELRT,

(1) RAUAREREVERH LT IEERAR— FEOEMS LR EFTM

ARAFGEIL, AR EEREEZ AN CEERRN— NEZER L, Z04EmPH ikt %
DOL [EES LR AMIEIC L - CiHliT 5 Z L2 B E LTV 5D, AFEIL, 7S F v 7L
e 2 DT L EHER (MDF) ZA{F L. 2 OAEMAHRGEIC SV TGRS L7,
BEEARE L CIE - EPFRIE & &0 B +HEKS - EPFEHE D 2 FfEZ H v, 31
v T VEEMER AT (OB) 5 W EESA (CB) 12 3/@EAQESI4mmOMDFZ {/E# L
720 HIZSEEIX0.8 g/lemd, BVESMFIX160°C x 1047 x 4.5 MPaT®H 5, 1Ef L 7~MDF
ZJIS K1571-20101Z#EHL L 7= =R NIt o v 7 U PERERBR &8 X OV AL e RERBR Lok L 72,
4 FE¥E O MDF T _XCO@EWte a7 U e R L, FE &R RILE 5 7 & PF #E
EHWZH DO TR 2%, @y &S & PFBIIEZHWZ 6 DT 1L.5%RE & e o7z,
—J7, WL L THWEZAXIMRABREK (20x20x4mm (L)) T 16%0HE &b %
MBI STz, ZORORIROIETRIL, &1 & PFBIEZ W2 b O TK 20%., @57
FE+HESF8 PF g2 Wb DO TIRIE 100% L 7oz, HERIOENIL T
TV DR RICRKE AR ENGRO LIZBE & Ui, RO T8 PF BHEOFIEN
EFoNb, B, BHEDOF I L HEERWDRBA~OREIIBE IR o T, TEFTE
RERRBRIIBUEFER T CTH D, /1 T 7IVEERRHME & PF #HIE 2 W TR L 7= MDF (% B2
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0.8 glem3) IZEmWIH 2T UMEREZ R L, 2% OZHTH~OICHBHIREEND,
)RS - BEMT7 IO—FICkBH2 07 ) ORELF - ZEEEOMER
AZEDO BRE, a7 U BRAMEERET DEROIRE) - TEYE 5 OUUE - /i & iRE) -
BEE T DOARM ~OMINE X 2BRIEWOELORELIT) ZLITEDH L/ v - 72
ANVTIEORFETH LD, SEADOKREREIL, 5l&kEIRE) - FBIE 5 DT LUARM ~
T 2550 - & BEIEEICET 2FE R, SHllan=—C L2 EREROAEL
BT DRET &2 T o7c, EOREER. LTFIRTH LWEIRAE S 7z,
OUWrE Z M rnEbE THE LA FTOARM (A M) ICAY—D ZWimT — 7 Tk
. EExH AL, KxHliloM%Z Bé#fe LT, DOL XV REL A= aT U iH
REBIZAL THHRICERSEL, 2HEBEREE, SHEBREZLELDO AME B
DEREEDFEIE Frave, FBaed AME BHMOBEEDOOEEIMHE Fun ave & 5 H
Lice A, A= OMIREDOIREAINEE L~V (Lass) & Frumavg DREIZITAD
FHEADFR O BT,
Ofxzvu7 ) apg=—MTOERBIIKNTIIEDENEZHRFNT LD F5EAR
MUz ngsf: (To) EInEFToan=—B ZHWHEND Fuae DK D
INSWFER E T o 75 (T4) ITX 5%EH%Z, DOLOjllar=— (ar=—C) &/
WTAT o7z, ZOFER, Carn=—0 TO : Fumavg & T4 : Faum ave D 7T X LRI D
RV EtREEZ WL Z A, an=—BRKENFEEDRD LN, L7L, T4-C
BT D Faave& FagDAEICK LIIEDH D tEZ MWL A, T4B LR Y
7@%’\ IROHLNT ., A =—/TEE ’ﬂﬁ”é}imﬁ)ﬁ:fﬁén‘t%k o,
3) ﬂ%iami FWRXAEFICRRIN-A/X., WES - BN - EEEFRUESR
x®UR b
B
PRk 24 IR ROSE RSB ARt (L RiHRER) - BEREADE ToE R - APRHAIRR T
P 2GR - RED BT - A v KRRV T RBEMY) Protium javanicum Burm. fZE&H
TolEMESTEY ~ ) B ERT HIbEOH v T U iEE
FEECERE SN /X
M. Adfa, Y. Hattori, T. Yoshimura, and M. Koketsu: Antitermite activity of

7-alkoxycoumarins and related analogs against Coptotermes formosanus Shiraki.
Int. Biodet. Biodeg., 74, 129-135 (2012).

M. Adfa, Y. Hattori, M. Ninomiya, Y. Funahashi, T. Yoshimura and M. Koketsu:
Chemical constituents of Indonesian plant Protium javanicum Burm. f. and their
antifeedant activities against Coptotermes formosanus Shiraki. Nat. Prod. Res., 27
(3), 270-273 (2013).

Yanase Y, Fuji1 Y, Okumura S and Yoshimura T: Detection of metabolic gas emitted by

termites using semiconductor gas sensors. For. Prod. J. (2013) (in press).
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Yanase Y, Miura M, Fujii Y, Okumura S and Yoshimura T: Evaluation of the
concentrations of hydrogen and methane emitted by termite using a semiconductor
gas sensor. J. Wood Sci., DOI: 10.1007/s10086-013-1325-7 (2013) (in press).

FREFES, iz, Wi, WIEFZERAR, BFHEME. ARMGEL. RZE. MASEE - A%
(6% 52 0 T2 ARM 0 #h T R ONERGIREE Rt & = 0S5 LEHM. A8 62(4) (2013) (in press).

PERE S - BN AL A~ AT T AF v 7 OB AM T3, 67(11), 545-548 (2012).

HEE-EH - EB5ESE

EORALR, RERML : R - 5
. 37(1). 20-25 (2013).

A B TR 2 A SEFEERAEm) - TR RSLEMOKER & Bl i v 7 —RApE
WFFEATFAT

MRS, L, Plde. MR, S5 W/l BV S 503 e/ FREHEBA L
PR M DOMANE. BAARMZFEETE - WESERSE 24 RIOFERREFE, 92-93. 5
R (2012) .

TRZEE ISR EE, AP FA R EZR KU K 2 BREEITHE U WA IRAFEARIC BT 5 W
TR 24 AR R SRR B o 2 — PSR R SRS E (2013)  (FITRITE) .

{PREESC  MBVERUBLART M OMREE T b & 7 ¢ T — & Lo FE WPC. 2 42 [EIR
O THFZES Y v R Y 7 LR E, 25-30(2012).

BHEBBEA . Kb - T T 2F v JEEM DA =2 a7 U aEnI1E R Befr )

FEER

P22 REE, EKES, £ 8. B £ PEL, MMaser, HFEEX: At
AT T — L EEGHORMEMRENRE (20 1) a7 VRFOLE, AARGEGEYS
TR ARG, 619-620(2012).

JKES . THFZRES, A& 4RES. BT B, PEEZ, e R AR B, s
HEIES : AP 2 T Tk — L6 #EHORFRENRE (Z0 2) Bk 291t
D AAREPRFREFREBEMET, 621-622(2012).

FLIESC, M 20 i BEERER. & RES. BmEfEL. MATE B R &R
di. TFHERE - VA2 2 T T EESER OFRFIRETERE, 25 19 [ A AR TR
MISCEB R, 43-44(2012).

LE

HEFZFM Ly v 7 U OBRIEVERIE o rTRerE. 5RE
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3. HRFMARKER

R 17 18 19 20 21 22 23 24
AR
12 16 17 16(2)
LSF 21 (4) 16(3) 14(2) 14(2)
DOL 13 13 7 12(2)
J[EFI A
Hpie 53 79 30 31 109 75 70 71
LSF FN43 | FNB0 | FN20 | FIN 18
A 66 | F 45 #4450 | 224 53
DOL 45 51 46 50

* O PNECFIRERBSLERIRESR e DFERERE B LOWER 1E DIE~AEK

4. EMZESOBEBRRUREIRR (ERK24 £E)

(DENZEE : HF WIGEER, TWRAEFID, Il GURAEFDD . ERBEBCGIRA
ER0), TRt —CROKRBERS) . R JEGRMREWIZERT. ML 0 R), EFHR TR
BIRRMEIE o & =) BKEFIETE Gl T2 ), & OB Scia S A Jeins 4
MUFZEAED - MRPERERSS) . HRAE R GI KT

QEBEZEE (T K234 ¥—) : Brian T. Forschler (3 2 — Y7 k%), Chow-Yang Lee(~ L
— T EERY)

(3)FE I Z: B BRI
VRl 25 42 H 20 B (R 24 S5 1 RIEER)

e AR 25 AR RE AR O B A
HEEEOB AL, TORLZRICHFEEHZEME L. ZESMRERICHFELZEIZED
FFAM 2 AR CERIR L7,

5. ¥icEE

()DOL/LSF TIT O FEAR & Ih < #HS T AT 5 7o 8 WFER R i A & 2 5 218 [A]
AAFRE Y VRV N E LR 2542 A 19 BICE L, PR Tl EEE 4 R L7,
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Sanjay Kumar MEHTA (Toshitaka Tsuda) : A study on the variation of the tropical
tropopause by using high precision satellite data

The trends and various interannual variability components in the tropical tropopause layer (TTL)
over the tropics (15°S-15°N) were examined by employing upper air data from GPS radio occultation
(RO), radiosonde (IGRA, RICH, and HadAT?2), and ERA-Interim during the period 2001-2010. The
detection capability of the GPS RO, though with limited data coverage, has been shown in previous
studies. The temperature anomalies from unadjusted radiosonde (IGRA), adjusted radiosonde (RICH
and HaAT2), and ERA-Interim show favorable comparison with the GPS RO except at 100 hPa in the
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ERA-Interim data. A detailed analysis of the warming observed in the TTL from 2001 to 2010 using
both standard linear and multiple regressions is carried out. The temperature trends estimated using
standard linear regression analysis (with only constant and linear trend terms) reveals a strong
warming of about 0.5-1.5 K/decade in the TTL (about 16-19 km) with maximum warming at about 18
km in each dataset during 2001-2010. Further, multiple regression analysis is performed while
including various interannual components, such as quasi-biennial oscillation (QBO), El Nifio southern
oscillation (ENSO), and stratospheric aerosol optical depth (AOD). We performed two types of
multiple regression analysis that do not consider and that consider seasonal modulation of the
interannual components. The distinct warming in the TTL is partially but not completely removed on
removing the QBO and ENSO components. However, on removing the AOD along with the QBO, the
ENSO removes the distinct warming in the TTL. Therefore, this study shows that the strong distinct
warming in the TTL is partly associated with minor volcanic eruptions during the first decade of the
21* century. Positive and significant AOD responses to the temperatures of about 0.1-0.2 K are

observed in the TTL region, explaining about 5% to 15% of the total variance during 2001-2010.
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