#H - BRHEORRATE

o
H Fu

|
I~
=
N
@)
mhy
L
o))
JII







0OdO O PWN=

. ERCEER - AXERRERE
. BEZE - ZEEHRH
. EEE - EEHREH

. =FE - EERRE

. g

. IZE

: EEI%EﬁjLﬂ

EERFHER

OO OPWN =
|
T S S G T G






BIRRPHECPE - AP HRR

1. EZXFE - BZXFHREHE

B - ICFEMRB O BE W & f - - 1 — 2
SOHTEEHE Z & OKEEDHE e e e e e e 1—3
SHTEE T WFRIEE OB - o e e . 1—3
SHTHEE D WO o oo e e e . 1—5
g@ﬁig@qﬂjﬂéﬁ ............ 1 —7

71717



BIRKFPEXFE - ERFHER

I EXEM - EXFHRMOARB M & FHH

1 EXF#

TR R FIE SO - ECFEM AR, BERREEEEZEE A, TAME bR %) &
T2 ORE) ORERFERI»OREMNRZFZMMFIROI S L LT, FFRoOE & ikt =—
RIZH T D ZM e 2 et L, SRR BEOMBIEREZ BT LicksT, AL
= O BRICERT 5.,

2 WREOFRAHE

AZEER c BFZERNIZ. LT D 38 &2k LEEEZRBE L TS,

(1) BRI BT 9T O HE
KHEBOBANIEOEILE E b2, AX - 2R 2E2@mE - Ak &&= FE
e, MR - Mo KFE HICHES & LR BN AR T e 2 NI R
HestE L. IR OO EX S,

(2) Se Rk - A D & B Wk 7E D K1
AlYE DE DRSO REBRE L, B e Yo7 MFIEZMEMRNIC T E
L., gt 22—t L CHbkT2Z&T, AL ZHET S,

(3) Mok & o HE T X B d[E 5L o HE
HRICH D RFEELT, HrEEBELOMWESN - WEICET 252 #HET 2 &
EHiT, HIICET A8 L WEBEN R ZRINEKOAEZ BE L. BEANEMRE~D
BOORIE S %A & o MR B MR &2 AR DI TV Mk E R o R R IR A T AT D

3 EoPHE~0EM

MIED 2B E 2 TER LR RZERNMCIES BET L2 ICXY, BER#
FRRACFGTLLLEHIC, MMERESOERICEKT 2, LS CmT TIE, FEL
TEFFEpR R 2 HIOEE IS L > TE T T 5 &, it L OB MEICEIRT 5,

4 HBOEHLEHE

AR - BFZERHE. TAMESUEOR S & THEORY ] OZKLHEM ST 20+
DFNME—DANXHERRFM - RZEBETH Y, WEICBT 2 AL - 2R 2O R R &
LTERELRRZHMAER TV D, I, ZMEHKT D THREBUORFER) & TAXH
Bl 02RO TICRELCHBEEEFY AT LABESCHOKULHEIEFEOFRIEHE ZIZ LY
ELT, WHAOEIG - X% - BEFLZMETL2HEBEN LN LIIAZEE - IFERHEME O %
BThsd, FradoMMMEGHR L L Tix, ZROOHEBMAICE D THRT U7 Bk
ot 2 —1 o, MIAIRRIC B3 5 I SE o HEE & HUBHE 2 O TE L~ O HERZ B /Y
(RN L7 THUAIRR I IEE > % — ) ~D AR KBS EH AWM LR ~ DB O S B % & %
FoHrZEenTED,

[(BETSERE L EDOHIF]

TR - MAMOH DR HEE LAE BB S L D Z E 2 BEL. B4
DFFEHEFELOBEELKD LN O ELERSEMERRZEFET LI LT, ERNSIOE
SHBRELCEHROMMFICIEA D, T BERE, EXER, BER RSO » 613, H
BB T H2AX - 2B Zof RS LTHFS TS,

71727



BIRRKFEXFE - EZXFHER SRR I

I H#WIEB I EDKEDF R

SWEEI HRIFHORKR
(DA EDDMH

Br MRFHOEHERE

(BT R 2R

AREWIT, THRABRZER & TAXER) o2%R L, ZOTIZBEREBERBIFE, TN
AV b, w3V AU, WEBREVAT A, ISHEBOR, AMBZ, BAT V7 0k, K
KD 8FHEAFEL ., 7 119 NAOBEEN SRR EM ST OMBIZEFREL TWDH, W5
a—F 4 x—F =%, LEMEOHESLZT D HFRITEIBEE2ITH L L bIC, KL
BEHETIZOICHERBHSOSEERHOSAR - B ESEOXEZIT> T\ D, HFIEOER
FEtl FmtEEEE 2, FHMERERBICLDMEIEICB VT, AP TIX, MAITE
RO FRELEELAR TS L, BIRoMHAEZ T RLTWS, ELFEHFETIZ, AX - S
BEicBA oD D5, FF - 5 - R¥EORLZ B2 CAIEMN RIGE 21T 5 HF %,
Se VR IR B LS RS SO N DR A EARICKE L TV D,

ULEDOMREXED FICIER e MAIEE 2R L TW5D, BFREREORE TiX. Frk 16
ERELRE, HE R DEEBEFENMMEMICHD (B [1]) . TOFR T, G,
Rk 19 FFEFEICIE 100 fRICHIIN L. A FEAT & O 2l MEZE B H G SCIE R ST D 35% % 5 o
LHEoilholm, MXDOELITHEFR L THY ., T OMmTEOEMIT, # AMFZEDIEMEL
DN TWDEZ EDRMREERZD,

SRS . ENRES ~os iy ot L1 A BRIBE T 3 T & (BLAL @ i )
S BN IN % . LR O BT a8 T I R D T
b % HEEHAT R 16, 17 IS Ho# 2 3 3 5
10 RLFTHooIcHLTH | FE % % 9 10 | 20 | 486
18 A EIZIX 20 . [ 19 4F I & # 11 13 23 51
46 E ML CTH Y, IERIENKN H A Bl 15 24 20 26
bhTwnwd, &5, EE®:ETO fi 3 I Ay e 64 57 68 74
WF 7838 KA KR 16 4 BE D 13 {2 & & 79 81 88 100
A 19 FE I 18 iz imL TWw b EHEE%a 13 11 14 18
B [E S O A MR 0 B B o 4 H AEYA 12 10 | 12 | 25
BRI BE L E R D D L T s 0 |9 |8 |18
o, RO EBESHEE T ;; R A A 11 16 15 37
Do & 3 46 46 | 49 98
Z 9 LT WFFE RS O IE F T2 FEAE 1%
RFMERM BT OMOINEE  wpy (2] FrpmaeBmem (i F. TH)
EDOEEHBIZOR B> TWBE, B2 R H16 H17 H18 H19
%%%@E’Jﬁ%@/ééﬁﬁﬁfﬂfc%\/aqzﬁi 1 % 25 17 19 24
;Zfi;i;;;ifﬁf;f%%ié;igfilgiiié RS B 33,500 | 24,300 | 29,250 | 40, 580
AR L, Tk 19 FEICRRRIE | HH e (e 5 10 12
BRI L, BALEIE TR 16 = 00| 3,190 | 9,800 36,164
R (33,500 TM) L 121 f% | o M | FEA 2 4 4 2
D 40,580 FH LTS (k O % | & 2001 3,190 9,800 1,034
[2]) . %EB 1AM ONGEe | X & | 7 7 8 5
DEACBNTE . TR 17T Ery | WK | 2 8,225 | 7,159 | 9,877 | 6,050
M. SBEROHRE bIC EREIC | g oz (1P 34 33 41 43
5 (EE [3]) . &E | 44,527 | 42,354 | 44,402 | 84, 737

71737




BIRRFEXFE - EZXFHER SRR I

— . MREREREOL O 1 2O TH L HtES ~OREETICE., TR b#
B in NF 1 (NFETEoHFEFEZE, Pk 19FE) E23H5, Max T, B FAEIBED
BREKOIZDICEHRESFELITHI>IZESC., (W) BRI & —, MSITEBIEANE
SERPEREEIUE NS AE X —EORNWIENDOFEERZE S ~OS WL, VK 19 FE 21X 87
Wazbd, £, REH - HWEROHEENFLLERTHBELEZFES - VR T T A -
IS ABEET., FRI9EEICITAARTRS RELFE% 182 ¥ D, F
AEEICHLHE - ZH, FRUORMECENZEOFH CHMBNICEML TV (BE
[4]1) .

e [3] B 1 A5V I EE &8 4540 M O B0t 4R A1k

800 0.40
700 — 0.35
B 600 — 0.30 _
A A
u 500 0.25
f= 1=
Y 400 0.20 ¥ == 4@
= 7
——
F R
: 300 0.15
% #
200 0.10
100 — I 0.05
0 0.00
16EE 1T£E 185 E 195E
| 394. 04 371.53 386.10 716. 33
—— % 0.30 0.29 0.36 0.37
grk [4] =2~ HEM (BAGE : 1)
£ H17 H18 H19
2| P S e 3 4 7
Bk 3 /\T%/K\ """"""""""""""""""""
= (PR . & B ) R | A 4o | %0 ..
i o Wi 30 30 31
O REEEORE - Ay 21 31 26

(2)MEEDODKERVZDH BER
Ok#e) WS DKEICH D
CHIBrEE ) Mo —TFT 4 33— X — I X DX\, MMROERTGEHHFMEEEE 2 2%
MERERBICEI2ENNRXEOT, IBALUKE, HEOFESH XN ML, FE
D®RFEHHLEZL 2o THEY, BAHFIEOHEL EXFRHFEOERILEZERL TWVD, i,
B AR aiBh & OB FHNHE SO BERN b BRAIFC, Mgt~ R &
TLHLREE Lo THDTEBY, ZFE~OHEMELE VLD LR S TWNDS,

UEoZ Enn, FRIESHORIIT, MRS NDIKEICH D EHBT 5,

71747



BIRRRFEXFE - EZXFHER SER L

SWMEBIT HERROKER
(BRI EDTH

BR BMEAARORKER

(BLRITAR DR L)

AKEEER - WEFERE T, FROEARTGE &M T, (1)AX - 2B Z2/E -
et SR RENE, (2)EADOLS - EZ T D2HEHAR LV L 5 Mk R 2
ELcEB bz Bfs Lziise, (3) 7B - EEbz BR S EMATED H D5,
(4)#ilicd 2 R e L CHGESE R o L[ JE 2 R L 72,

(I)AX - #2RZE2ME - RebI LR OHLE

Rk 19 EEICTIIT SR TEH5 ko7 a—RNRY P —v gy « [ZTuo—RLdsck
FA5GEREEEORy b U—2] - [Zu—RUP—va it srae—nrl o 31
OEBR RS EIL, BET - BURT - BT - AT - S8BT 525MoF L T25%
BRWASESCHI CHEEMICHEIN TEXASHEORMEZ FEMIZELE L LR
WORETH D, £/, HIRAIRIEE L ¥ —CREBEL TV EAEFEEIICITZE RS
BHoOHBEENRSML, ZOMEKEIT THIKXILOT 72 F 27 V7 0] (CERk 17 ) &
THMEO»-b%25 25 (CFik184) & LTHIEL L,

(2)MEOEB{LZEHE LIZRE

Mo OWFEE L EE L, FINFROEBALZHEEL THWDIHEHFME LT, ANLRLY KT
OEHHBZESLCHBEZOMEE L L BICA—RAFT U TOANLRLY RETEOEELER
R RBCITBEROE SO OH LI ASTHBE 22X T2 2 LN TE D, T DK
Bk, FIWMEORES L L TR LE, (M2t LT 5% TES - LMENE T
W, vy BRI E R TAIE R L L CE Y IAELROT R A MR E W
IR DA A L L T2,

EBEIC OB 2RO ESL, 740V ECOEREBROBRIZHDDDLT AT v
TAT A G ULEEEET V7 HgE, 20 A XV 20ERKEAS EHESOBFKREEZE
WL EBGEBAR IR, BNE & WO EEO BB O N 2 O AETFRICE S 2 Y THHa#
EEH U b NSRS, ERECEBMLTWVWDS, FTEICB T 2MEO M GHEREL &
LICHR LS L oBBRMEEZER LM EREIIPE CHR I, [ & 8kE RN
OHEERNCE S HESRMEEO —HEOMIERFIT [HREFE] (FTEESR %R S0
E B ARSI 20 UL EXFIGRBH SN, TEOFSICET 2R EL HT U7
SRR O S TH DRI GE S F R (RE) THRSh, EARSEFE L
Sl (2LHHEESYWEREFYE) (FK 19 £F) 22H Lz, £7-. IRTEOR
EBRETEEMELEEHOBNFOERESHT 2T oo EMESHRIT, tt2F0FICE
FTAHHEBAREROFESTHLHAARGESYRS (1924 4FRNL, 2B 3,600 N) ¥i70 [H=
2] OEFT TREAMABEHEOEREL R T T b0t BIC W THERL
b0 LOFMAERSS EE BT, PEASEER - PREERFEREOEE Y +— 7 A
(ZMBH 500 N) ICHRBINDEVIEEIEDS LT T,

Iz, MIEOMARKEZED L 2 <, (i) 2O <5 3bREE O A4k
EAREICIAE L BB SCEM R, PSS~ A a I CEFoORNRLERD, F9
B TAHAREBECERE] (HARkKEBEXHS, 2B% 2,200 A) 2HLTWD, [t
B EEEARICBTDHELS EFEKE - A L WO MBIV T O RRF L
2D R, S RFE RO EEEIFEE Continuity&Change (1985 4EAITI. v 7 U v
RKEHRESTT) B hbo T, HABECTHEINE [HaBEdEs] (5
INFE ¥ 3,000 A) THRER I, BIMIEEWME T Dr. A. Shuurman X (7 % - U —74
=V VURE) NS TZNFETIEEAERMTHAT-HADBRFHEAENL H L I —
7oy NN AR o T2 & DRl & ST,

71757



BIRRFEXFE - ZXFHER SERL

() ZEL - HB L2 REB IR EHAKOLIHAEDOEHN
FROEMERE T, BEOMESTFICB T RO E DD WHE =720
RHEHBOERZBET bONRZ W, fl2X, HTAEEERERLEOE A EETHICE
AR EEXEORELHEM T @EBRZ S NS LR LRI, 57 72 (2 E R 3 S F
ZEWVOMREKZO VAW TWD, o, ZHFHME IR, HEFROE - Sk EE
DEEZHOMNMNCL, AE Lo THLTEOWB L ZOE R L L COEZRHEOIFEEZH
TR UM ERRER S S, [FEAE ] (BELEER) <k i ErERR e s+
LR ICBAMEREEFME N, AFRIE, BE T EERTFOHIELZBME L T
(BLgk - 538 - $Bp) B2 BRI T2 AICMAIERS Y . Z o885 S, P
BC17 AFRFEEIIE R E - W)IE A T S B R IE T, BN U B e L L [F A A
DH#EEEZEO, R 18 FLVNUIIEANTORTHFERBEFEZHBL WD, 72,
H A8k 8 W b= 8fi KR CERR 17 #) oAl LTRBIATEY ., HEW -2
EMIICEHSNDIWEBRRETHD, ZOMREZIDLICHEBIE DD, Rk 19 FEI2X
REYOLEBAERO LWL BN ET 2 TR VT HREESUE e v ¥ — ) Z5&L
L7,

(4 ) H 358 #5 8 o 3k [F BF 48

BB ZBORESIC OB 28 LT, MY AT AHE AL TOFEF ORIEHIT
Ao LEIBY., HEHEOBESCE ML FHHREMEBRTSEOEDY 25 C2REFED
R EZTHZENTE D, FFIZ, BRBEBERFOREIT, A RERA LI L THm
FHHEPOHERE B B2 BAEREZER LEBRERNFE~OFH -2 EEZH VA O
T& 5, 36th World Congress of International Institute of Sociology (dbI . &=
FHx 3,500 N) CHEEEBEFEFES (1990 £, 2 E% 1,500 N) ZoEE - 2E%RIC
BiFsit4aRorask, FHiE3M (HEF2, HE 1. &3 1,000 =) oA &
EHIT, XEBEABENA GP ICHRIRENE THFNOI~B~~ AR DN D5 EEH
Bl OFDLDA L AN—L L THBERELZ B U - ESCHER S 21T- 72,

T, BFREELEONE - NOESL - bzt G b T2 BH% - Bl iy . g
SFREHEOHRERELERL VD, ToHh T, WEEKICET D ILRMIEIX, BH%E - &
B WREAFEAS LKA T, WUEE K Z iR S ARE D BB SR, ERER
F#EFFEEAN] (2007 27 H) < [HEBLHEY A 2] (2007 26 H) T, @K - &AL
OEBSEEITHLWVIER T D LSz, iz, AL 14~16 4 IIE R 78 & 4
B4 (11,800 FH) ZME L CWDIEM, R 16~ 18 4F B2 13 50k K AF 70 B 38 S R 2
(5,000 FF) | A 17 FE 3R ZM S REE (800 TH) & X8 % 5% 1F THERHY
ARt R BB L TWD, AT, FRk 16 FELIE, AR AU T A - BKGEESE %5
L, MBER~FIEREZBEBOICEELTCRBY ., TO2ME TG ABEKBERE 2 S
tefElA 100 A&z, iEELL0BELEREE>TD (BE [5]) .

gk [5] WEHEB BB O R R L - FFEES - EEGEESINE B OB

®ORE H16 H17 H18 H19
AN RO A — 200 A 200 A 200 A
MoeES - NSRS 100 A 100 A 100 A 4 [B1F 500 A

BE e 2t 3 [\ 165 A 3 [\ 180 A 5[] §F 300 A 3 [ F 600 A

CHA i ) o (e A AT 4 i)

(2) 7 HIEB DKERVE O H i E B

Ok#E) BIfFs 2 KEICDH D

CHIBrEE i) PO EBAEIC SN 5 KRR e L b, AX - 2B ZFomse - ke
ez B LR IER R Z ERICEM L TV D, BURES 2 5 0O 7o el A

71767



BRAFPEXFE - EXFHER 2WMEBL. EORLE

DHFFELHEE L TR Y | Bz AT s 2 B3 2 0 280 SCEL @ & R o0 [ R L R A2 b

BB L CTW5d, FFiC ﬁn&%®%ﬁ PO EALEAT T AT TE R B A
ié@ﬁ%ﬁ%wﬁﬁ%xffkw\ KEX°MBHEZOHFITIEATND D EERD,
bk Z &b PR ORI, BIfFS D KECH D EHET 5,

I B R LEEDHS

DFEF1 THAERZFHOEMILICEIIERNARDREE) (SHFEBI)
(o b o= L3 5 B
AL - WSRO WG O M T H D E AR DO EL & R OIEME/IZ L o T,
HEOFEEBN R 16~18FE L2 ~3FThHo7end, Yk 19 FEIZIX5 M4 &8z,
HERINIFEALEZED DML H . Rk 16, 17 £ O 80 N Rk 19 21X 100
HEEERRMBOEATE TS, FEOLEFK L, FAk 16, 17 FEICIE 10 2T T
Hol-N, TR IIEEICIT 6 LmmMmLTns (B8 [1] (P1-3)),

Q=Ff2 IMMBEENE/RROME] (HHEBI)
(Bomm End -7 & W4 % )

MIEa—F 4 F—FZ—CE D EEL, MEOEKGTHS TN EZHEZX-FHERE
RBICLD2ERMNRIEOT, BPHREMB S OES CTIX, FEk 16 FF L& gL T,
Tk 19 FEE IS IE, EEEFETL2L/FICHEMLTWD, £, F4e - LFEMFE - 25
W% & O EME S LR TIX, TRk 16 45 & e LT, Fak 19 FF 12X, = Ak
TL1.26F%, ZTALFETLIFBITEMLTWS (EE [2] (P1-3)),

@FEHI INFehrhEEREEMEORE] (HHEEHI)
(Bl End -7 & W4 % EHH)
et do 2 s R AR 28 T DU [EE B AR 28 ) 13, 2ERA0 2 o B B AR EE 2> S Y [E & 1 &
HELELRMIETHY, BREHEREMBIEDIT), BERERKPHERBXERE. AR
LW SUALIR LY 0 4R 2 % O TRk IC st A BB T 5 L L biT, RO RE %
FEMEYIZIT > CTW 5D, Rk 16 4EJE | ilW//T/?A%%%(%m%&mmA)L\
HAEFEERL TCWVWDIEARETOAMI VAR T L - FRBES., BRENAH# CRHEI N
6%%%@%?@\?ﬁl6$§%%\ﬁ@umk®%ﬁ§%%%%%%ﬁ@yﬁﬁﬁ
DML TWD (B [5]1 (P1-5)), FFICBAAGEE DS IN#H K iﬁfziﬁéﬂu{tﬁlﬁ
(ER% 18 BT 16 4EE D 1.82 2, 19 A E 21T 3.64 i) . #Hifikiz %ZSZKﬁﬁjuf\o>
BMLODENEFE-> TS,

71777



SO

tl\

% % ot

3;

HEFW - HEFHREE
FHE - BB FMZER ORIE H RS & R
THH L OKBEDHW o o« o e e e e e
EHH T FRIEE ORI« o o o o o e e
EHIO BFEREORIL o o o o o o o o
DI FEEOHEIEE o ¢ o o o v o e e e e e e

_2_1_

2—2
2 —3
2 —3
2—7
2 —38



I HEFM - HEFHRAMOAEB B & FHH
1 EXF#

BIRRKFHEFH - BEFHERIL, FREEE., ERERFFATRICBERTFTEEL
BE 2, THEERMEMAMEO S 22 B L AIE NENRIFRR S 72 2 HET
[ B 2 B S & L ¢, MillithS & W moBEE O, #fillr 5% R%>>, £0
R EMEICE T D) v THHBEE] CHT2MIEEROERICED, ZFRAE K
WL HEOHE - Lo AGE L RIBICEHBMRT D22 L2 MEOREARST# LT 5,

2 HMROAMHK

AR - WEFERNT . BBHIEE. AT, FRISE. BEXE, BAERE. BERE.
FREKE, FREABTICBT L2HEFNA L UFTHIEICHET 2GR - ZEa 2078 2 #E
T2, FICHBFT 2D 045 AORUWICE A Fril XEHEFICHT 2B Gme - EEA 2458,
BRSO LW BEORE R EHFERE L EAE LHRICEDY M,

bho¥ T, i fbOREZ L X, AR— « fFE, Zl b7 &Mk o £ EYEH O35
BIZHFETH5H%, SHICEELPEOFINOBBICEM L., 5 - MEBOENREED
ML LA DM R AN R 2 S 5,

3 ZEROVHE~DER

KEEHR - WFZERHE. FBE O EET ZE C ToNEOEMORERICHMBAICHEHKT S,
Flo, BERRBICBI2BERZBROTEEZH S @FHERBE L W OMK LB E 2 T, 2R
BEZERZ2G MBS L OO 2E\EN LEMRES2ED 5 2 L&k - T, Hilk
Hilkz X 5,

4 HBOFRHLEE

REZER - MR O BEEIT, BHFEEMRER - BREFTR - BRHEMR (R, #HER =
e 2AR=2F) - X EBEEROSHLHEM O THRICEFELTVD, £, WEH
BREBREE VI —ICBVWTHIREEHZIT>TWLIHEHAD VD, 29 LIZHIEMRERDOF >
R - MR 2050 LT, RO 2B 2 2 LFEIFEL R SR RPN IE O BB IS ©
%o
RLFITITHHERE, NP, PR, B XEERAMBEL TEY ., 29 LEMESK
B DALy 7 EBEICHEE L, PN ROBERR - RENLERLEEZND,

[(BETHSERE L EDOHIF]

AR - BEFERE. FREZBZ LD, FRALGPLERFRNIOAFTERE S L OATBHE R
FREOHREREEE., SHICAS —KITR2G, BEBG OB 2MEL IR L, 7l
WRICHBFORRICHLG T 2w - ZEMN RN EZ2HEST LS ZL2mIBBINTEY,
TS A DR R EELH T ZLIIED S,

_2_2_



o

BIRKSHELH - KEFHRH HHEE I

SWIEEZ EDKED B

SWEBEI HRIBORKR
(DA EDDH

Br BRAFHOEHERR

(Bl T ER 2R TL)
1 BFREE O E &l

ENMEURE, ZFHEO) ==Yy 7OTF, AMEE2BRT L2003 & £03HE

EEET > CE L PIAE, FRIBEEIIEMELZAR LT OEMMELZESEREL
T, WIEIEE Z A HEE T 27200 REaFH L., 6121, BHEMREEM&FE D
NG EERICH T THFEERER EOXELIT > TWVD, FRI9FENLIT, MEER
BT OMEa—T 43 —F =N, THLOLDOEBHEZ R LERS>TIT-> TN D,

2

MREFSHDOREIRR

(HAREBBYE @ BAELBROFEK I6~19FEOKFEIZB T D, FH - BIR - @

Bro, FEICIOI2ETOE#HZTOL2bOD, KREHOFRIL, Zo4FEM TR
BELIZHOERZHELTWD IR and (BE [1]D. BHE 1 ANELD OEFLD
L EEF-HI-MXOERHT 2200 BBLRARGFLRERKL > T DL (ERBI2]D.,

ZE [ 1] PRk 16~19FEFEDEE « FIR - 0

" o e
e |0 FF BR  [x @asy) [ax EmaL) | WA
W# JUE Aot | ok At | M% | 56% | Bar | Wk [k | Aar [ |5k A
H16 91 5 35 40 0 1 1 16 23 39 53 70 123 69 93 162
H17 96 5 36 41 0 1 1 20 22 42 71 70 141 91 92 183
H18 96 5 42 47 1 2 3 20 17 37 64 75 139 84 92 176
H19 93 4 29 33 0 2 1 25 23 48 46 48 90 71 71 138
S| 94,0 4.835.5(40.3| 0.3 1.5 1.5 20.3| 21.3| 41.5| 58.5] 65.8]| 123.3|78.8(87.0|164.8

gE (2] #HE1T ALY OFEMFE - BIR - @m0 CFR 16~19 4 5)

H O | i F | & FF

e 0.05 0.38 0.43
R 0.00 0.02 0.02
2 A EEH D 0.22 0.23 0. 44
EH R L 0. 62 0.70 1.31

= 7t 0.89 1.32 2.20

A O, ZWEBHERFESREEOEHHHICBNTE, FEHE-FR-wXEHET
FoBBOhBRELEHOERKEZELTVWSD (BB [3)) . Eubir, HBlme
VURTANMIBELTEELAEMERICHD . FRI9FEEIT, FRI6EEOZNETN
23RN 2.5 Lo T WD, HEB1AYTZVOEMIEH L O ESRELE LD L&
ZOEFIIFH2HRECTCHY, BBUORRBRFRERE K- TWD (BE [4]),

Gk [3] R 16~19 F O XIS - A 2iE R

- Ii] = 15 B) E B R EANFER R G TR YR Y A
TR | Ees | By | R | B | kR | B | B | kE | AR |EE | EBR | A | EHE | EBR | 47
H16 91 3 22 25 5 13 18 36 53 89 2 15 17 0 10 10
H17 96 1 19 20 4 15 19 48 61 109 2 15 17 0 18 18
H18 96 0 20 20 4 15 19 41 63 104 0 21 21 1 23 24
H19 93 1 30 31 3 10 13 44 67 111 0 40 40 2 23 25
Yy 1 94.0 | 1.3 122.8|24.0| 4.0 13.3|17.3|42.3|61.0[103.3| 1.0|22.8|23.8| 0.8]18.5[19.3

_2_3_




TR (4] #HEBE 1AL OEREWNTED - F20EERI CERL 16~19 £ )

ESRES EHAN & Ft
= R 15 &) 0.01 0.24 0.26
PN HA 0.04 0. 45 0. 49
3 [7] 0.14 0.65 0.79
R B G T 0.01 0.24 0.25
URT AR 0.01 0.20 0.20
& &t 0.22 1.78 1.99
QAREESDES/KR
[ #2201 58 22 4l Bh 2 ] R[5 ] TR 12~19 4R ORVFERTSE 2 B 4 I RO% OV R
TRk 18 FEMN D FEHE X
BRLT MM EZE SR " o0
RNEDOHERKREBE Th D0 2 — # /Fm
T AR =PRI E s T 10 800
S G T LA | E A
B I TV D, s dffhh(ékéf .
REmaB T ommn | £ Y -
B OHGERITE LML T 'O .i__// 430
B, EVDITER 19 FED 40 '_‘_\4/ 400
ORI R ICHE L T ” v

65.0%ICE L7 (&8 [5]), w0
/f}\’ﬂﬁﬁﬁ 4 fﬁﬁeﬁ L (i/\'ﬂﬁ ?\,ﬁ e :ml:m m:am mm;mm:m m;:mmm;mmms:m m;:m

ST S wer o) | D T e e S

DEEY, HFERPLFLTW R

L0EbH A0, RIEFE, BRIRGE L BIZIEANEBR TH A TR Y . BRI T 21%

. BRIRGFETIT 49% ML TWD (BB, ZIZTEIRFITITHB D Lk oz &

. UFHHEL) .

Eh [ 6] ik ALATR 4 4 O F 740 72 2 4 B 6 P EE R - BRI S - TRINE B

&0
1o 140000

a0

H

ol

IR E

NN

[ZFEHFIE - T 2]

ZREMTTEIE . TEANALAT 4 F RIS TRIESH I L, 5B 4 4 T 16 1, 34, 946
THICELEZ (BB [7]D, TORARELTIE, BRERERFEOZH - IGRITA P71 VK
. HERBEBZE e 7T AR, HIERERT VA o LA RFEHRMAE, AR
KOAR =V IRBUGHERE L P Em L ESEEFEEO LN L RICET DHER LR
ZF b, REH - MREBBPET2RHE2EN LI Z2%5ET 52 & T, Mt

_2_4_



BHEkL TWad,

ML D AME KR ONE BT, EAEET 46 £, 33,580 T Th o7 b DN, E AL
#izix 82 ., 34,190 THE o7z, FMtED BMIX, HEHE., HilXEHE. #H
HE, TESICEITLILOREZKICHIEY K2 - PR OMBEMNE - HEEE»L
HEMEHS TS,

gk [ 7] B AEAT# 4 F M oz Fe s AMEE - 2O e

18 KI5 00 ]

14
KA

12

0y

AR (P

= & 8 (7
5
g

[ 3 A1 4 72 ]

HEEEDOZ NEGLIERFIEIC OV TIE, Z AR EANMEETO 2 #0535 AMb#
D AT 2 BOSES 200 TS 6,325 FMHIc#WEM L (88 [8)). EA{L#E
DH-FFENRIT., FERSLHEERREOME LML L EEL TEBLEZLDOL, A
BREENTITvaOBERBEORIICETIMELRENFT N DL, KFEHW -
MEFICERBENTIZ ) U EEICLTIDO L) REFENFEAEIT) 2 L T, HILIA <
WHACHBITL2HEOED M LIZHEBKL TWD,

gEb [ 8] B A(LAT# 4 F M o L FBFZEZ A5 - 2564

= 0 ¥140,000

¥1:30000

(M)

¥120000

(FF

¥110000

¥100000

ERHH®
IR &

SN N N R TN

¥70000

3 WMEOFRECHEFREFLOARHAEORKER
b g PR &3, RIS ARMES ZRMET DR ERVEHEBEREZRF > T, LFE

e HIT-> C&E o, ZHICMA T, FRk 14 kb & oE#EW W E % § A < LR %R
EHOTOE ROV, FAUOTNABERZE SRS & RAx L@ I EMFREZE x| HFEAF
oIu =l FeiftToTWwWd (B [9))., 2oz, BETIZER [10] oL b K
B E ., RO SR, B 8L KRR EIT o TV DHEEIXTEKD 55%, FKRE%E
T4 = RELTHIEAITo TWVWAIHEIZ61% & mEHAEBL ., LRENFEEL KLV (B
B [11D,

_2_5_



BIRKSHELH - KEFHRH  HHEE I

EE (9] OB FLZAERFLOHEEH HNICL LS EFBEAFAME T v =7 b

RUTEBEZRRLOEBERN (FRI4E5AKRK) ITLEICHRAHRRTIOS I+
PRk 14 4 THEP 72570 ) OBFRICHE T 2 BN JE— BB KB & o2 o
— (R WmaHE EES & o L FEFE)
PRk 16 F£~18 . ABKRKOHABEREMRICHK D IERIIE (BILHEEXEL 2 — L Dd[HE

)

SAHATHREZEESLOEER N (TR ISEFE4AHE) L IKCHRAHFETOS Y F

Rk 15 4R N2 ERETDI DY F 27 500 %

FER 16~ 17 4F ENRFEVERETI D) 2T 20OELADOA HFEDANE

Rk 18~19 4 & MENRFORERET DN ) 2T L20HELBEDAE
ZREEHEARBESLOEEG D (TR 18E6 AR ICLEICHERAHREITOSIH b+

Rk 19 4~ HBMEBOBEIN LD DOEEFEE EHI L OB RN 2 #HE J5R I

RS TR

ZoRE [10] SFERR 16~19 4B IZ 228 - Mk O REREE] & LR IEE 217 - I H B

_ TR Mg AE T ¢ — L

IR L
B R o A% [ 25. 5% 20. 2%
B R 7 4% B BL A D AR S 30. 9% 35. 1%
Hi I D 58 1 B & 34. 0% 37. 2%
ERROVWFNNITESY 55. 3% 60. 6%

Hl:Fl20F 6 HICEBLEZBAENGOT 7 —F (EIZEE 94 N) ITX5,
FET, BATHIHEREMEERBECHRLE S O,

2 THIE O RERERISE ) L, MO T BB, Mo R - FEEIIK - B AL
HRIIV-TEDZ w37,

Gk [11] FERk 16~19 FEIZfTbh =%/ - Milk o5 BT & o 3 [FHF 2845 0 2K
H |5

_ FR - Mtk A T o — L
R | F&Lkﬁ%
Bt J& o 4% = 134 115
Bt B 2 A% B DL Ak D AR A 134 115
Hidm D 7 % BE 45 105 130
& &t 373 360

El1:88 [7)] EA—0OT7 47— Mk b,
F2:fHIXORKTHY, BHOBENFE - OHEICHFL TWDHHAICIX
EHEHLTCFHLELTWNS

(2)7HIEB DKER T Z O H M EH
Ok#E) HIfffSsn 2 KEICH D
CHIfrEi ) FHEH, WX, FRER, SWESH L EORNOEE 28 RITITH, ZELL
KIEDOH M ZR L TV D, MRERREERRLER~CETT DRHGHEESC Y R Y
ARECONWTOERE, BFEZTOEPBEE ML TWD, TR 18 F 0 S 17
ZESNP L LR > U ERES I THMU R Z B 27 L. B AMELIEE,
Bt BB &6 2 B IC@E g, To/MR. BB e o iR
FrmEoTHEY, RFRAESLEREBEOEMIZ OBV EEZE XD, £, ZFEH
FRLFBED, EAMERICEERMOEZRLTEY, % - FEBOREERE LI
MREREDPHERICE TSN, SATEEOFEANCHLHOMNNWIELEEZXDL, SHIC, MO
FRE SR & O LR E BIERICIT o TRV, Hl O FKRBLE O 20E B R %
DHFFIZIE X TV D,
b Z &b, HHREBORILIT, HIFSh O KEICHD LT D,

_2_6_



SWMEBI HEXKROKER
(DA EDDH

R MEARORKER

(Bl ST FR 2R B0

KEFES « HFZERTIZ, PO HMMICHn - T (B X EHEEFTICET IR, ([HED#
MEOMRHRICET %), THIROtS - LD RBIZEHELG T 5% O3 >ORtH D
I 2 T, BHE R, AL - 2%, BRBFEZRO TIEL W IE 5 56 51 72 21k oF
%) ERFEIHT,

1 FIAIXBEEICEHTIARLRDOBA

ARZHE - FZER Tk, B XBEHBFTICEHL TCEBEIDICHE T2 I AN—FT 258 %
R L CWbd, KA CTlix, Rey-Ostterieth BHNERAEIZ L » TREREIROR DL
MEREEA D=L ZHALNIC L —EOMERE L, ICHMETIZ., 2EIO N LTHNEF
EHIEAHOEEHEIGE MR EOIER., TANPAROEIRRELEOER., BREEESEDSF
BXBEV AT LOEERE, I XEABORKRIIHES T H2M AL EZLLIToT, ZT1hb
OMRIF, TEFRBEAALLBEREEFREFZEHRE AT A IPEFEREGFFSE 2
—~wrvala=r—var HEZETLIRE, FETHLEWVIEME &,

IO OMERBEITIEBUICHRICETLTEY, B XEHET TEKREH S TH &
RHIEHET XA NOERSS, 2EYO  BAEICE T A EEBEEOREREEBL T, HZL/E
DR X EHELZ) —RFLT&E, #llcBWWTH, MILTHBEEZES LEHEL, THOD
e RS ORKOILFRM R EZEA LT 5708, IO FERITE T D 5l X5 #
BOHEIZHFE LTS, ZTNOLOREEENL, 2EVO 1 FEHIRKRFEFRETH D B X
BHEa—T 4 x— X —HE] 2HF L. ZORMIZER 18 FE CHE 24 TEEH 0 EmWn
HEEKREE e 77 4] TRIRES T,

2 BEOHEMEBEORRICETIFROERLFRBELOGRESR

BEBEROTEZH ) @EFEHERME TH AWM TIE, ZRAFTICHT DIELVHIFIEE
ToTWws, i, BEHFORBMBA I 2 LOHB R, KEHNOT —~F2HLEHE
BOFEAFEZICBT M LWREEORERE, ZAENELBEFHECETLISEIER
M « BREMREZERICIT-o>TWVWD, &b, HEMCBTIRELZE D Z@m L
MEFEHEOFEEM] 1T, EHFFEABFTMEO EEIFETHWDY LT o, @ualilz 7z,
INDLOHFRERIT, HIKOHFTERER & O 2@ Lol #7112 &5 < Sk LR b
F7m Y=/ bae@E LT, #HIROFPREOREICET L (B8 [8] (P2-5)), Friz. I
BERE LT A RMME SR L e U e g 2 XY | FEEAY TRBR Y e e [F AF5E D
e LTWREAREPEREL T o, fliE, MESHERE & LR E 2T > ZhFEH O
FEEICHET L REMN e EBRER EOETRE THEAIMICER L, TAEOBF LD KK
REEBRIZRERE L,

3 MEOEHMRELTHE - XIEORRICFEESTIHIHMR

AT - WA, IR H 2 HFICE T 2R & LT, Mo AESE b o
BRBIZFEGTD2EERMELZITV., TOREZHILITETL TWVD,

Bl 20X, FHF T ORI EICE T ARSI E F Lo TH O ) & v E S
WM | O 2 HOEMETIHMIND /2 8 IR I LR 25 RICIT-> 72,
Vb, M AT o T OEEBEAEEREL CTIITLE TX20D HMofld] Tik, K
S PSRBT AN - R R EENMROMIEE O APEM OB OREZE 2 T
L7ZbDT, BIgOMMLOXEREL LT~ RAaITHLHFESET,

EW B COIERRAMEESHZ1T-o TV, hella T8I X, 2 OMAIR 72 -AIER
BRFEMENn, FTETELSEAAZE LIEZ, AR—USBHTIX, KO8N FEhaEIcET 5
MIREITI LD E LEEEBEREBHEEZITo TEBY ., TOREEEIC, THIEEFHO XK —

_2_7_




BIEXLLELE - AELHRE HHESL. BOMLE

V777 ERRLE, TOEMNRKRFENOBEHMIR AR =27 7 713, 2EMKLHTT K
DHEMTREON IR ZIEN LIHBEBRE LTHRESHh, RKERRKBEZHGT,

4 EHNLBHBEEOEBERZASELEVEEICHLEZXAWMNABEMAEOHE

ARFE - FERE LT LR OO H 256 ICIN A, L2 P d RmEL TE
D, TORRITIFMORBICHEMWICERT 22 TCHRICAERT L2 ELEBIZ, KF - K
FREABFTIZHLIEN»L TS,

HEZOITIE, MEENME»SHEHEOEBMER RN, HERIZBWT
ARNY =327 (RABFEHR) OBBERRY EFbohizn+22L, BRMERZDOD DN
THRENZ W, LV DT, EMERAE~DOT7 4 =NV U= %270l IV v I~y ia
Jo— Nl X, BMEREOREFA O R=MRAELFEMEh, BAZEFLS S
SRBEEZE LT,

AL - HERHICBWTIE., SEFICBT 2R/ ERES / BEIFRHEOERE, £%E
EDODBIL. A T A=A DOKBYOBAR, B v a7 VT4 P2 X—0OANFIZHET S
FER L, SEIERBEWTIHERREE, P EILL, EFFICBVWTHME =T,
EVDLITHET A HEE OB &GRS (2MEEEFE) X, TAARFESESHR), [H
ECw), TR RES 0BT CTHMR E L TIER SN,

HRBFZRSBTIX, WA ZAORMBES ., B A ZFHE, R 72 fE k& o, +
R T O~ T ~HET o A7 8L ERERTORMEM RIS 217, Physical Review
Letters (A /%7 N7 7 7 X —17.0) Z#DHE L T, EEMIZFEM O & WRK SCFI0 MRS 12
ZOMEREN B SN,

(2)PHMEBEDKERUVZDH EER
(k#e) HEESNDKEIZH D
CHIWrEE ) BAEOMEMSZEMR L TV DN ZEHABICET 2MELZ IO & LT,
HENBELEHBEHIEICET 2228 mn0 - ZFERAOMEZED., HERA»LEHWD
FfMiEHETCND, T, BROBELZE SN B FRE &K 2P EE LY | IE
I IEIEEZIT Y & & bic, MIBBRICIR S LD ESL, AR A R—y 27
TICkoTh, S L ZOXILORBIZEGELTWVWS, B2, HESR., A -t
2%, BARBZROMWIEVEIKICE > CTRELEEBEHAEZIToTWNDH, Z6 DS
BRI, FIRE NCHBORBICHRDICHE S TH2bOTHY, ZFRALHKEHEFBERED
MM +DIc -2 TWnW5,
PLEDZ et RREORIIT., I NIKEICHS LHT 5,

O L E DS

DFEHF 1 THRHELE - TERFHOBEL., HEHREESOEMN (SHEBAI)
(Bom EXnH o772 & H W4 5 00H)

EAMELLRTIE AFZE D Fh & B2 E O FES T EARANICEHB RSN TR,
AL, RFOFHEFEHICESE, FHEOY —¥—v v 7OT ., BRI R M
EOHRGFELEZBMENT, RELZEBT IO EFSEREXBE2IToTE, #l2I1E,
PRRISEE N IT, FHEZ2ZER LT HIFINMAEZTESZREL. AR RAEBEESD
TOOHGEXEITB ZMENICITo TR0, BIETFNMRAEEZESOHEME TH D%
=T 4R =X =B, ZTOEHEFLER S TIT> TS,

IO OEMORER, EAMEE O 4 FERITEAERTO 4 FERIC T, B R
BiE&DOHRERNI2%EEY . IR RICE W TIZ21% ML, &0 bit., ¥EALEIC
EHEXEBEHORELH Y, EEOKRIVHEFLBRIRIND IOz LT, #
REFEIT9% LML (B8 [6] (P2-4)) |

ZOX DT, WRHEEERH OBE TR EHAEEMBSOEAICB O THERKREE L
FTW B,

_2_8_



BEXLRELE - HELHRH HOMLE

@Q=pf 2 THEHBICRHRILEMEFBOFRLELE, NRELESORENEN] (SHIEB
I. I)
(Bom ERnH o772 & H W4 2 )

ARFHES - WFZER CIE MR ICIR & L d D028 235 3 ISiT V. BFZE AR & B A 1
FERICEBILLTWD, 202 &0k, FER1I9FE O R RIGEFE D R I6FEE D 2. 35, v v
R A PR 5F ML TWDZEiIcbBHATHS (BB [3] (P2-3)) .

COMEOIER I NFFMEIN . Z T ANDIABEENIENMEBICEBE LI, LD bDIT,
ZREMF N AE I 2. IS W TIXIEAMERT OS5, 3%, &FIZ B W TIXS8. A6F & N
L. A% AFER OIS, 495 5 HcELZ (B8 [ 7] (P2-5)) . Z oL,
ZIRBTOHIBEENOAREZL - AR OO H D ERENFMEI, £< OEE
ST LI RO THD, £, HICHRAZZET L0 TR, LA
R L HRMTEEZITV, B EEZZTAND ZE LW (B [8] (P2-5)) .

IRLEBRAETALE, KFEEHOMBICHR S LN dl il S, S 808 4 o Kig 72 &
BEMCEOMSWEZEE 2D,

_2_9_



BIEAFESE - EXRHIRR

EEHE - ERRUTER O IE R & R . - - 3 — 2
SHTIEE 2L OKRBED B - o o o e e . 34
SHTEE T MFERIEEhORDL - o o e e 3— 4
WA N AR ORDL - o e e e 3—7
O EFEORIEE ¢ o o e e e e e e e e 3-8

_3_1_



BRRXFESFR - EFRARE

I EFM - -EFRHREAMOAEB M & HH

1 HEXEZ
TR RFPERE - EZRRHFER (LT, TARBFZER ] S Wvwo ) ik, TEREFEEL L FEV,
BERICELTTIESR] 2EARHASLLT, ER - EREOITFOHE - T2 EERT 5,

2 WMEOE®M

AWFIERNT, OB AL TEFRFERBA] HB3IFIIKDOEIITED TWND,

EFPHEIIZBNTIE, PFREBFE, BERRFPRFREFAROCERERFEEZEE 2,
RROERBERICESET, MIICB T AES - EESH O - BEMR L L TEE ZH
WOD EFERERSE EAMBTERRER T L ORE 5 E T ONE R VPR A X
BIEIFE N ZEITTE DMAEEFES, BT & & E O R F 2 - BIREZ
BT HEEHIC, HMRICMITTHRETIEFEZHREL, SBOEY - EROBEIZER
THIEEEHMET D,

FETHIIZBW T, PRABE., ERRFRFREFAIROERRFEELEE 2|
MRBOERBRICKESET, FEFHATE., FEFHAEZTROEGEBRARKEGELTOTRE X
HELDLIHFEFNRREHELL, BEFORERHKE - MEKE L L CoZ&E & fimx R
3T EEEMET D,

3 BMIROFMAIE
(1) FE A & W PR AT J8 #0L f8k f] o0 3k [ F 28 S0 fth 0 22 98 43 BF & O BT 9 i 92 2 HEE L . il x @
MEHFRTOT B Y =27 PMIR~OBITEZK S & &b, BFAIIIE 2 B A IC X
L, WMRICHORB SRR LRPFIE~LERT S,
(2) Prfit « BEHR - fE k2 el 559 2 ol ny 20 BB AR A I B D L de,

4 ERMICRYBECHERE

(DFEBRBMY., NHMELFPEOREGHEIK, REY., 7/ 2RFREOEEGHERE O
BICESSEFZHRELOZE - WREZEBET N7 AL —2a v —F 2 FH K
T 5,

Q)EMin 2 o X7 ER Y AT A EFHALT, e s A EZHIEEHET D,

B)EBERTTCEEODLI2RER Y, FREAFEEXLOEES, ITB & EE L 2E S0
AL, o, LFEYHEHREEZRSH COHFENMESCEES Y TICHB T 2 F#
N#ETa 77 ABL T THEE W kR - TR &, B b 5 s iF 58 2
HEST 5,

5 FRPHAE~0EM
(DBFZERR R EZR/BT D &L bic, Ay, EREAR, BRTFZOEKITED,
MG TE B 72 Bk &2 B R 9 5,
Q)MIEEBETHONTZEO mEMITEAN, v 27 22 LFEMEOHEEICTEMNT 5.
G WFFER R ICE S S M A~OmEEROEMHKICI VTR E XTI,

6 HBOEHELER

AR, HEMBEmICEY, BEICESZELS HZEBMAH (EFHEFDH. #H
ERZSEIC 11 AFTE) 2#%EL, TAUNOHKEE X, FREEVOZHE (BEMEE ET,)
IV RERho 74— ENTHI EEAREIC L, FRK 18 FEE O RFFrkMIc L v it
KdoboToHKE EFEHEK], THFH#FHK] ©02-5& L, T, EFROFERIT1
DK — L., LU THEBN BN RMEE LT,

Flo, EFEHMBERE., EFRMARKMBHRAEERENILE S X —0h7bT, &%
Z—Thd HBERZEMHEIELr ¥ — ), TEBHREGRZTEZMEL X — KO K

_3_2_



BRRXFESF - EFRARE

FRERZNIE 7 —] OFRHEA L@ LI OEE O TIiZ, ESF0EORIKIGH
FERR R HEE L TV D,

7 KWERREOEE

P LR E BT i, ISR T 22 BEOMSHBETH D L &b, AR T D
BOMPEBMIROG TERETHLLOOEERMx & LT, EfEZMIILL TWD, P
O MEEERALBEE X —] X, BENTHHELD R VWHNHREFR N L —=0 72—k
LT, RO P L —= 0 FROE LR TEOR R E 7> T WD,

o, Tty — X HEEE % —) 2FEBETH L L0, [BABRFEHENL
RFPBE LT, WTOEREREEEEL, - WEMKO RER#EET L [BNA T 2k
a7 h] CBEL T, DAFEMBOBRICED TWD,

(BT O5EBREELTOHAF]

A 22 O B IR S R R B R R I B W T R ELEEBEREL LT 2L E7-,
TR M — DR ERRER e LT, Mo = — XIS 2 - mEREREZHEMT 20
HEIILTWD,

EEH - EFRMABOMB EBEEYT 2RI FE A

BIE RS
b7 | AR 3 S AR S R R S AR S
fth 2 &5 - fth B 3T R EZH - EFZRHARE
4 | ExEx
= R 4 Be 7 10 &R P

97 R i 10 & P9
VRARTLNAFOD—HM
4 a6 IR 15 1R AR AT 80 P

BFEFHEH
REBEHERR L 4 —/
AR T T BAEERFER LY S —
MELYE— —Y
E = & it =B 9% Be
EREMRAARL S —
BB s —
fts

REREMEIELYF—

AmEBERDEH - RBREMARMEE
MR ST - WA RIREAXER
AYBERTOE - REKERTES

_3_3_



BRAFEPD - EFRURE 2WER I

I HHIEEIEDKEDHIE

SWEEI HRIFHORKR
(DA LD

Br BMRFHOEHERER

(Bl T ER 2R TL)

AWFZERIT, BEFRMEREO T WEa—7T o x—2—] #&E (HE5AN) L,
ATk 0 B RICHR Y ML AFFERREIC > W T KRB e o & — Ll L THFZE & HE
ELTWD, Ea—7 4 2 —=F =%, BAFNIREE & OEEO 72D P EEEIEKO#E
KO, HEEHEOT 7 v a7 v T REDKEZITI L L BIT, KRB JEE O MK
ANEIT>TND,

TRk 17 FEICHTERREEREICLY TEERMERRESRXE ] & TEERIE
BERBE] 2AIRL., BEhFEICH LT ENMEIREEZREG Lz, BEIZES
MAEFMEE L NERE LT, BFOMEELELE (BB (1D,

BR [ 1] FRl 19 FFEERR A RERELRMAERRES M CE O HE & MRS

KEFEH HTrEBHIENE S KREERR (Diabetes Care)
BFHE SRR BRI N R 8 7 2 N LBh# (Journal of Hepatology)
[ Aib® - T EBEFESE OB ILEF (Journal of Biological

“wEt [ 2] BAEBEWIEE ¥ — O W58 E P9 K

VR 184 12 AT, ZTHET BEEEMEL Y4 —
MR AL TiT» CTE T HAERE
A 2T (kB SR il <0 3 i @

. . BEER S EREMEAFKIM
WA 2 L b L7 FE R 2 R O G | ol p— -
it =] s = 7 VAN
B 0 45 B4 0 B SRR ) % 5 — L BTIISILCEYIT VS
R AT & D 2hREY 22 o JE AR ,ﬂ]ﬁ?jnt& | BEEAy FT— L EES |
AL CEERFERICH XA | ——
HEGR e v H — | BE L MERrY FD—Y9BELEH

Tre AU X —IXHAEER - M
JABEHEDO R T AL —2a v I —F2HET 20O, 3 OOEBEH ST NG R D0
U FE MR EE AR BRI A IRISH T2 THAERICHETM) 2> (B
(2D, ¥R 19~21 FEDOCEHB FEA BB ERE OMBEIZE Y | BIKISHD
DOMPFAR N ARER MR Yoy 72— 2HAEFRICHTMICERE L., BE
THTETHD, DARERKEOLD OMAREER EMBEHROFIRE L SO, KFEICBT S
TRTOEMBFEMEOWMSELE L TOREEZK > TV D,

wE [3] 3 - EFIHE - Rl - FHFEE

<EFRE > <l >

Wi | miTeE |msp | o W64 | Hi7 e |msdpe | o T
D& Ft D& Ft
Ji 2 406 390 394 1,190 Ji 2 10 20 20 50
i {51 4R 115 108 91 314 RS 0 3 1 4
e 216 275 267 758 e a3 0 14 10 24
B 131 122 91 344 e 2 9 8 19

Z o il 110 78 95 283 (Hi g 2955 S0 A &)

_3_4_



BRAZFEPD - EFRUARH

WFZEIE B OIE 3 S X, EBAMICIIET X0 ERXK T, £, P2~0HFEMEZ G0
LHIGENL., AR OFERICBITAREHTEEND (BB [3). [4)]), FEEoh
T D R O & WD R E
ENOMEDOERS R THEHEOEBIZONWT S, XHA%E (AARFLNIERS 25
te,) « EAFBMEORZMEEME L RFENICESL TR, EHT D L8 E (K
BB HTRE &ie,) OHE 1 NS0 0.5 4L LOR 2R EMEZESL T D (B

B 151,

BN LTWS (B8 [6]),

HE (4] FRERK

X, BAEE 410 U EEARL TS (B [3]D. o

A ERLE L TOXREMEE TIE, SHPFHNESELHERICKIL2E2OES

gt [ 5] B wk g8 2 4 B & o HuS Rt

STIER I

< [EFHIL > (HAL 1) (AL . FH. #4)
4 B 3 4F i Fii 1) SCHEB R A JE A 55 i)
= | H164EE | HIT4EFE | H18 4 " il _ - _
X 4y D & F A B 4 A 4% 4 % 4%
— % 526 733 559 | 1,818 H16 4 # | 378, 564 118 115, 967 28
[ | 4 1) 3 6 H17 4 B | 276, 690 100 117,947 31
o 50 89 96 235 il
PN | A H18 4F ¢ | 242, 080 105 107,775 30
DAy 49 45 23 117 H19 4E B | 223, 600 110 127,550 23
— 169 148 110 427 — 1,120,9
& F 433 | 469, 239 112
[ | 5 5 2 0 ) 0 . ’e e 34
O | 18 £ il B (PR30 - = RS R K O B IR B D A 51)
Z D it 3 4 1 8
< HiEFHL>
FE 3 4 [H
H16 4F BE | H17 4F BE | H18 4F B¢
% 4 A A P e
4] 0 14 10 24
E 2 2 9 8 19
(Hy s . =2 9fr 3R SC B &%)
grk [ 6] =iehfge, HEMFIE, FFMH 4 0 RS RR (BN - FH. )
Fii 1) i
- — % RANE & 955 B A fik J75 PR fi# 35 NER
B 4 wx | emE |#x| e 1 %% e | x| 48 | #x
H16 4 B 56, 531 30 1950 2| 19,453 | 3,547 2,100 20 | 161, 332 96
H17 4 fg 63, 466 26 | 11,300 2| 19,908 | 3,682 2,415 23| 134, 162 109
H18 4 fig 82,139 33| 15,550 5| 21,591 | 3,876 1, 890 18 | 156,071 93
H19 4 fif 63,951 19| 17,000 6| 19,609 | 3,635 1, 050 10 | 193,377 170
& Gt 266, 087 108 | 45,800 15| 80,561 | 14, 740 7, 455 71 | 644,942 468
T 1) 3t [7] fF 72 F bt 4
P & %8 14 $% 4 %A 14 $4
H16 4 J 24,750 9 575, 440 784
H17 4 BE 41,012 12 609, 255 790
H18 4 fiE 31, 318 15 606, 391 865
H19 4 B 32,249 15 668, 508 808
& EF 129, 329 51 2,459,594 3,247
(B - BRI R R O RIBERE O A5

_3_5_




W JE Rl R D i RS T
RS T, HEEEESIEO WA P

WU A HHLICHR L. COBEEUICRE L e EIE I
R AR L% o kAMEIC Y Fa b R 1 ! 0
B4 TRERLTEY . TR TR AT LR 12 13 0
TETH D, BEEESC LS EEEE oK |8 EE 13 17 !
PETERFER L o A EORETH 0, Fkp [ MOFEE A 19 !
DIEMOEDITRES N~y Fr—fg (FF LT & 10 4 :

HAEETH D ANMH

BRAFEPD - EFRUARH

STIER I

e [7] $rORARREL (EmE a3 Te)

AT w7 ) X, FRISFEEDERRT /7 47 - R F v —FKERFREIE TN (B
[7])] CRFFOBRSERNE RT ),
FIEREE Cix, ERZ0H T2 212X, BIRFRTHo b EFRIZELS o & &
NEboEBZxoh s ERELER X, REHEE CIX. FFRENTFEIR EEE % B
KT HWMBET  RIATALKBEEL LTHEASEBRIND LI T VD TSAS v AT
LafES L BECIIERICHRISNTWD, ITHERZ Wi B3E SEICE T 2 8F%8 Tk,
I BUBE RIS 2 R /N L Z OFIED QOL O EICHHTH D 2 & & 2 EICHEKT CFEL

7=,

Tu T AEZPHFEOHEDIZD . FEL 16 £ 9 FICaFMB ek e LT IEE7 e

TARZLT AT I—) ZREL, KEPHELCEMR Y N7 G2 e LT,

T LAIERRREAT OB AR TR ATV, BEF BEE~OERMAEM > TS, FITH, ¥
ZIVT7U9 7 FUoMETIE, R EY —FL TV,
F EFRHIRITIERBY OS2 EOXBIEH N 2T IERY Lm0 L b,
RARFEIEE X EE X — b EBICEE LR L2 HE L TWD, EREMFZOISHTH
BB TWE~ T ADRK %L
hb

D~ U ADM - A BRSO AF AR A fEST L
CHAT DT TR, MBMEINZF A L TEEZ

ZniZ L

ORI T RIE 2 EAEmICHD (FR [8]),

EH (8] MARFEMAEX R X —ICHT LT —4

(2) 7 HIEB DKER UV Z O H i E B

(K #8)

Brrsn 2 KECH D
CH W 22 )

AN
R EMERF - BRIFL TV D,

0 ) ® \ -
o " DREHEFELE L L & —OERBY

NG e e é%ﬁ; Ho i~ FE S ABEH R CEAE : A)

— = - Ot fE T HE (Tg) ~ U A DIEFERK
H15 4 & 11, 986 1,452, 708 0 (ﬁ/ﬁl ) ILE)
MIG R | 11,2511 1,692,898 21 @~ AN - BT UK (R 7 S 1
H17 EJE 12, 490 1,933,010 3 (@ﬁf_ . 1'5{3)
HIS ER | 15,881 ] 1,979, 125 B L (s B 0E K2R AR IR 78 X 4
H19ﬁ5}§ 17,105 2,203, 798 17 ﬁ/&—ﬁz%ié:/ﬁéj\ﬁ?fﬁi&)

WFFE DG mEIZHE > T, AL OARLEIFHER, MEHOEFICTEHL T
MEfE L7 ki 2 BT d, PRk 17 FEICHB MO U217\ PR EAR & HF

HEAMIBEBORRZ2EMT 22T, ANEROHT - M5 - RO - 2R E
MoTWd, £/, AERMEEEREIE T, FILICHAEAERINIEE ¥ —2RET
HEEBIT, BAMTIEDOES GHELE L. 7' a7 FEFHIE I 8RR 72 4T 58 5 8) 2 R B
LTWd,

b Z bbb, WRRIEEOERKIIT, WS KECHD EHWT 5,

_3_6_



BRRFEFL - EFRHMER SHEBL

SWMEBIT HEXKROKER
(DBERCEDTMH

BR BMEARORKE

(Bl AR 2R )

AR TIE, FELTEZLEFEEFIIBITIDIMEEIT-CD, TOHP T, KL
PR BF 22 40 8k B 0 36 [RIAJF 8 S0t 0 AT 40 BF & O SR BFZE 2 HEHE L . 2 0 4 R CIR RIS
J LESREE ), THAEER ), [ANFZE), THIRAFZEO 58 [CEAMIZERY A, KO
EBVERE BT,

(7 7 HEFHE)

O BUBE PRS2 M SNP Z[RIE L, Z O, M RE., HHERIE L OBEZFEN L7,
miL . ERBLLFFEE . TV A~ —F, EEEE R SIZBEE T 5 R B SNP b [F
ELTWD, EF AT RICEITHE CREROIMEERSOE BB FZAE2FE L.
Flo, RHEHYV VT ORBNER FEA T a7y AV ER LN L, BETHE~
DALY, L=y s TUVAET UV RO A VIRGBIESEARBELIZE T D E R
SEFH L7, 2D ORI, BB FINHEEE American Journal of Human Genetics
(2006) (CHgifk Sh, editor DEBRFHE THRAM SN bON, AARBRABRERESSFNE %
ZEL, ¥, PR I9FEE /) ALT 42 - VT EFLEEZET LR EOFME ST,

(P %)

i« FHEOME M O MR AEERLXOCMEEAICET RN REE G, MEESH
BEHE OB EIED B - 1B WERIE ~DORBICEB L-, £, MBNS ZF NVIEESR O
Fric kX 20 O b A AE IC B3 2 — O F e R X, BAERS~OISHN AR L 22 -
oo B NEMBMBEZHF-ZROBEAE~ Y AIBMT I LI T, vV AKANTEZE
SERbe PHEMBESILSESLZ L Z2A4EE L “B ME” ~ U ADHIEKEEDL %A T
WmF i SN, ZHDDOEMRED S B EEAFEIHMESE Journalof immunology (2006)
CHBHEENTEZLDICH L TCHATATERN G ISND R EOFMEZ T -,

(23 ABIF5E)

HAGEIK - -« MIIEN v 7 F VR EEBICB W TR, BN 7 P~ 2 EEE2ED HT
TFEPNARIFEEN G FEZHRNCHERE L, DABREEKTIE, WL ~/—= B h—
TERWE T 7 F ol DAORERMKRFIBFEO FRaMtEEZmR L, S S EEE
DR TIE, AT A RALVELYLET XY —ICEHEH LIEBEFHBRICEDABIREOH I
7o HR IS >, HGF I K D RISIRE OREHIE 2L Lo, DADERKM R HRIZS - 72 6F 5%
ELTIE, BEOS T AN=ALOMPIZEDIPRBREL, 2B - IBRICEE2MALZ 5
AWM e/, T DOHFFEARIT. EBRAEMHETE BLOOD (2005) ([ZH#ich D &L
BT R EZAT o CHRARSAIZIIT TV D b O 2 o 1% BLOOD (2006) |2 & #k = 41,
International Symposium on Cancer Metastasis and the Lymphovascular System CK[EH)
WCEBWTREIEAZET 57 O MmE 57,

(2 35k F 52 D 53 87 )

BEEME T, BRERANS TAOMKERO 2k — ML EHBL, ZAEICET 5
ABRY w7 R —AOREFRBETOY A7 777 4 —ICHMT HREEEEBT,
ELICKI I HANEZBHLEEAETBHESERNaF— MFEOIB L LT AFEEEN S X
FETHERBEBBIEA D= DCONTORREERE LT,

Elo. PREDE O LMD Ky R, mlE O F R R, Rk o 2R R LI
TORAME AT, PR 1T EERARFRF LR FEME L ZEHT D72 L FHEOH
FRFHIBEEIC L 0 S O0REll 2 B 72130, IO LEEICB T 2 milmE OX®TiEE LT
ERIETHD,

_3_7_



BRRXFESR - EFRARE SWEBEI. EORLE

(2)PHMEEOKERVTZDHIKER
OK#E) HMFFINDKEIZH D
CoHlrEEd)  HEAICEDD M fEE CITEGAICAF R R 25 Tl 0 EEICHEAMmO &
WEMHEGE~DOB#EH e Il THRREZARL, RFORBIZE->TMELH D, FE
ERESCHAMIEOILBEMRICESEZ, IBEICHMIT TOENSD AW OhRrIhizZ &
ME, FFZ AL —va A —FIZATTOHELREEL TS,

UEDZ et HEMREORIIZT, M KECTHD EHBT 5,

M Eo)RLE®DHE

DEF1 IHRFHOMBUEN (HHFEE 1)
Bom EXH o7 &l 2R
TRk 17 FEHE L 0 BB O R E 2 RE A L AR AU S I T 5 L
L0, HE (EABEEEL) ~OT 75— BB RO L BATHEL Aot Fi.
o —F 1 k=5 —HEOEACL D, BEFERAI R HEOT T a7 v
RENBEEOBEETET S L LI, BRI AR A A A L. A 2 B G
WO R LTS, TRk 16 EEEDIE A BRI OE R RCOAK, FARR. B
BRTe 2 M B) 4 ] OSMEE & 0 JEAAE S 13, 1IBIZ S O KA MERF LC B2, ENA O
LT B B R - AL TR 1605 18 EOBICH 2 HITHMLTH
0 (kb [4)). ¥2ENrLHASNIREEEEC LF TV,

QEM2 NMBPEIOFAMETZTHTEI—0OWMEFTHORAL] (OUHWEBEHI - I)
(Bom EXndH o7 LW 2 EH)

TRk 1589 HICEFEMMMERME LTRELE [ BRE e T ABRZT AT I— 1
BWT, AEREBLEEMEY > X7 EARIEEZHNC, RARBEHFIEXEE X — L
DEHEDOTIL, EHRZFOEREEFZ~OICHZHET Ve 7 A EE2REHHETX -,
ZTORPEELT, 7 o, BIETEBEMITOTZOO X 7 EAK., SARS 7 4 L A |
AV TN T 4N AREDRFEERS X7 EOER T E . EAMELLEE 17 {4 o @ 3
M 7Fa s AL, BE, A I —ZBMBL THFEREELEAEL TWVD,
ERR IO FEICR T AT I —FBOHEENEAEX EXFR L CERTLH T VT I F
VEMBRRIIBWT, EAL&AY UH AN S 3.8EM (4 44FH) ORFEEhk
A E . FRAENEEMNICL &M,

_3_8_



_4_1_



I RFH - -REFAEHOMRBENEFEH

1 B

BORAEIEW - BEMAR (LT, TRBMI &\ 5.) I, SR AE BRI A
WSS, BARHEE TRBRASHSE~TIRT 572010 W RO R - R HH
%6 B R B 00 G HERUTE FR B DR 96 55 1O BT 5 BF %8 CIERE. 5. KAE. BORS) 2 #
BEOICHIET D) L LT D,

2 HMEOHFAIE

(D) THIk D m O] & U TEERFPFERNGR D [Hk - BRET - Ea) 2z, TRE -
B 2 EE LT oMEZERANICHEST S L LI, FRBRRZESARL, &
FOROFMORER - EHRICEKT S,

(2) S Ak, MAIMED & 5 I8 2 3 L. AliE ) S5 e bF JE 40 0% pR & MLk B9 12 SR T
2 6

)T D E B b &2 HEE S 5

(4) I (2 & 2 AN LR & LT Ak &G m o B i O, Il 5 % 0D,
ZOMRREZMBICETT D, TOHIT, EXERBRERKOITEHE & o 7B
REREICL THROEMALZKD, MIOEE L EZORRICAMT 5,

(6) WF7E & il 2 3 fff L . BEF RSN E 2O BHICIE D 5,

() WFFE & 1E AL T 272 is, N R OHF B 2 kb3 5,

(M@, MEOBMEZED LS & & bic, HREMAZHEE L, PFEEBOEMEl 2 X
2 6

3 HMEowH-&®e

(Dpk 17T R THFEHEERGR ) & THFEXiR=E (M1, ZFE#AKR3)) ZREL,
MR ISR HEE ST D 2 LIk, MMRLAATER I V=T, Tuy=7 RS
N=TROFOLLHEBMANONETRE 2 R T 5,

Q) FRRFRFRER ALY ¥ — MTRENTE L 7 — R URAE R FHE R
s — (BHRAT—vay) CEEICHEEL CHEFRSZHEST S,

(B) Wk 11 FFICHI TR BT K L 0 T4 ek TREPERRY) 22T Ah (CFK 14 F%
), EELLTORALERBICEZ > TWHIREGEMEMRLOHERE A DY
T, HLVREREMEXRO AT AR LR E LEMEBBTLMHET S,

[(BET HEEEZDOHE]

BEIc BT D THudk - BREE - A - BB WU AEALTAMERBICKES X, ¥
W R E T, BEROEREIREOMMIC -2 5% M B A RRSED - &, HEMN
BRE T, HKELROCEBMTEEERCBREEEER NP0 =— X 22 55
R ZITD - &, HBKA R m T, M AR R TR O BT D 7 2 B H
RHEFEAEET AL AMBE SR TV,

_4_2_



BRAFEZ - EEHER SWIEBRI

I H#HIEBBEIEOKEDH M
SWIEEHI WMEFTESOIRKRRT

(1YBEZEDRH
BHn MEITBOERIKRER
(B AR DR )

1) BFROEHH R gr [ 1] EELHRIEOHR
BEEE S (108 4, BIE T Bk v (R 530 22 1)
H— L BENEEBE EET) X, PR 450
EERT DD, MAXIZ I V—F (FF 400 |- ®HIXEHX
WORFRILE 7V — T 8 B\ L4 R & 350 1~ MENHAX
ORI TNV —T) THIERIEE 21T > T 300
b\éo 250 1

SR 17 4R BEICEIE IR (RF e e 40 2Y) 200 7
B ICH R, AR EERE ]
T5HELE BT BRI FEE IR —T w0 |
S = —F B E LT, B4 o | . . . .
EE%%EH#@??T‘/JT\/7O%??5 733 E\ EF% 5£Aﬂ:_ﬁ"ﬁ 2004 2005 2006 2007
HedE - ST IR 2 B L 72,

W22 O SZfig R P A DV T, R AL S
B LS cLox g [1] ~ g [2])] FEELHCHOME (BREEHH)
[7]) o9, ek, 77790 IEAME 180
BT ©OF — &1L, 2002 4E & & 2001 4E & D 160 1—  WHIXHX
T»—&%ﬁi@bf:%@fﬁ)éo 1;2:: mETHRY
O X (FEE2EL) OWFIEER 100

LEERLBIHOHEB LG ]ICRT, 2
2006 4 & 2007 £ O CHREIL. 2 h w0
TIIENERTO 15 fF, 1.3ETHY . & 20 -
B1ASEZY TIEFY 3.4 e TW 0 - . . . .
D, %ﬁ 5i§&ﬁ% L’C?f))‘?);%%iéﬂéif‘ﬂi sEAAEET 2004 2005 2006 2007
FE1LEELS2NDZE . SHICHFEME &
LCHRELIFREELERZ L2 EE
T35 &, 2004 ELBEOEANMEBICIT o7z BRI3] FEEGIBOHED ()
BF92 DR 725, 2006 4EBEELLFE O f U8 0 60
iﬁf[ﬁ“@?ﬁ%ﬂlﬁﬂf%kkéiéo . PR IDE e

BESCERSCICE L T, I AER . BHEIC n YR
B4 2 . 2006 4 K TN 2007 4F BT, 40 R
EANMEATO 1.THETHY BB 1 AH72D
TIEHEHTHE TEMIC2.4ME - T 30 1
W5, 20 A

FNSCH TR LTk, £ 120 fRFLE
B L TW5, 10 1
BT, RO S Ao T MR

. . i e EYE . Ny - H ' T T T
Be o« A - gl - &P - BB 2 EEET SOUEE] 2004 2005 2006 2007

HHFGE A ESWICHEE L TWDH, D E M
DH BT HEBE, BE[2] ~
[6] i2x7,

_4_3_



REXEH A%, ERRKFETEE2YT
NEREBZHIER L ¥ —2F LT 2
%ﬁ%@\%@ﬁh%%L . 2002 4EJE
W21 A COE 7' v 7T NICERIRE N T=TH
FERBER IS ) O ZERENE N D
X EmSUREUE, 2006 4EFE L 2007 4EBE
IXRFICBHE e N 2 7”8 L, 95 3Cim STz L
T, 3MEREICHILTWD,

Ao EALRE, BEEFICH L
T, ENeHE ktbixbf\ 2007 4
IR T 1.8 5. X am X T 25L&
S TWAH,

BB o ik (Frlic B AR) I3 528 0
. LR IR N ERREHETH DN,
EAEB., EXHmCOEMNEETH Y
2006 4E L 2007 £ EIXIE ALRTO 2 5572
FEIZHEML TW 5D,

BIASE - U 2005 4EE 10, L
M AEEELTHNAEENLTHNDSHOD
D, 2007 FEIZEANERETERIAKETH -
776

BB R, Ao RE)C X
DHEEEND LI ERBE LS T,k
MEBICE T L TWENR, ZD%E
ELTWD,

ZoOXoiT, mHINRLERAE T D
EL BRI B AR X G SCR B N
M (&4 BT 2007 4FE 0 B AL AT
ERAKHE) I2H D, E O, ¥
oMk sb0TH 5,

Q@OF & TOMTIE DRI

FETONHEBEREOHBEER [ 7]
WZRT, BERBEIL, IEALET & L TH
MEICH Y, F=FEICK DR ELIZ. 2006
L 2007 FEE TIXIE AMBRETE LR L
T, L.6fgLZeo T3, HAFEIZL D3
Fix, FH 400 Ll E & AERT & H g
LC2HFBEHEML NS,

R E

70

BRRXFRTPH - RFARY SWERI

[4] FHELWMXEOHER (Ml 5)

60 +

= ISR
s I

50
40
30
20
10

0

R a

90

80 4

—  mRIER
T wEXGH I

EANIEET 2004 2005 2006

70
60
50
40
30
20
10

0

R

120

E

EANIERT 2004 2005 2006

2007

[5] EFHFLMmXEOHRE (BHESE)

1

2007

61 FELWMIXBOMER (RESE)

100

80 A

ill'i

60
40
20

0

700

600 A

| | *EE%% I

500
400
300
200
100

0

_4_4_

AR

]

EANAERT 2004 2005 2006

2007

(7] KTOAHBEREDOHER

TEEARER

E

,f)\ﬂ:nu 2004 2005 2006

2007



2) ZEEZEDREOKR

BR8]l ICFHEDZEFEOLERNED
WL R, SEFEHIL BN R X
EANEET D 2 B0 E L7 o T b (BIRE R
1),

3) IRELDER/KNK

DA & 5 AR

SRR & (=R a9t A B & + S REAF SR
+ L FAFE + FA A+ A4 (21 fiEf COE
(2002 - ~2006 4) K2 v — 3L COE
(2007 £~) ORFHIFKMTHE ) DA
Rz gR [9] o3, HEizowvTix,
2007 AP L=, 2 NFE L A5 28
mLTcwnwzd, —AYS7=0IicHETH L. 380
HAREERD (BIEEER2) .

i) Bt & 4B &

TR [10] (SR 74 28 2 4l Bh & o0 5 25,
B, BIRE, = AL -7, IEAL
A CICE B E NSOV T, RIERE
LTV 525 B 2 K OV R0 32 13 48 n & 9
WZH 5,

i) ZFEMFIEZ AR

gRHl I ZFEM R ANRBL % 7R3, 2003
LR INE R TH D . 2007 4T 2003
EED 2EU EO&HLE > TWD,

i ) 3% [A B 92 AR I
gk [12] L FHFgE = AR UL %2 R~ 3, 2005
FEEICZ A ESEPRRICRY  ZEiT K
XWVHL OO, 2003 FEEEANLET O FEHRE L L |
B AL & 2006 4E FE & 2007 4E £ O 9 fE & 4
L MEHTR2HE, EETRARBER > T
Do
_4_5_

“wrk [ 8]

1

>
Ok, N WA U O N ® O O

180

SEAERT 2004 2005 2006 2007

R L9]  SEE &z AIRD

160
140

120
100

60

—— 5
——RE(FHMA)

40

20

[ ————

#grt [10]

120

2002 2003 2004 2005 2006 2007

Pk BF 98 2 A B 42 52 AR DL

100

R _a

80 +

60 +

40

L e
——RREY -~ &8(FHMA)
——RRE%)  -REY

~—————t— |

20

0

\/ K
———

gt [11]

%o [12]

40

35 4
30 4

25
20
15
10
5
0

2002 2003 2004 2005 2006 2007

S REME 52 52 IR P

—

- R --28(FHM)
== 1FiRE (%) -u-EEH
S~ —
h\‘/‘/

—_—

2002 2003 2004 2005 2006 2007

He 7] IF 52 52 AR L

—— %
=53 (EAMA)

RS

2002

2003 2004 2005 2006 2007



iv) FAAEZ AR

R 13l icFHFMH ez AR ZRT,
EAERT% TS & I 0m
Himicdh s, FFIFIFEZEL TV
2o

@ B4 s E 4 AR

BENHE REHEEET) PR
FELTEASLEBRGFNEESORE L
gkl [14) 2R, 2007 4EEE X, 2003 4F
FED2/UEERS TS,

@ FF -4 7l B2 52 AR

2002 O HOLRIEEE LV FER 6
THOHFMNEZ T AN TEHEMNEE [E8REE
ERF) BRERL, AELLTOMRALH
FNTHL Z o T 2 BR B 5 Yo [0 R i Tk oD R
EAEbET, ILWEERESBEEXD VX
TARELEAELE LT, A AT UHEP
REARNVE CFEOHERYE ORI & Xt
KB O WFIEEE 36 . BEFEW O BRI B it o
WFIEBR 3 2 HEdE L T D,

F 72, 2004 FFE D 2006 FJE £ T A M
I TERBE M bE) ZRE LI,

4) FFFF

BRI IR o HBE B K OS5 % =T,
EMNMELLRTEE N IR E O 72T — % O ik
TERWVWMAR, 2006 FFXENETO 3HFL L
DOREEZTHFEN H Y . 2007 4 I I &2 G
L7,

5) thx~DHMBR

80
70

60

50
40
30
20
10

40

T et

+ —m—-23E(FHM)

L ———

2002 2003 2004 2005 2006 2007

‘b [14]

WA G s IR

35
30

T ==
- == (FAMA)

™S

4

/\

e

N\

25
20

Ne———

Y

15

10

"’,l

2002 2003

“rt (16

2004

2005 2006

] FF

2007

2004
G

2005
G

2006
5

2007
i

Hi R 2

6

6

19

15 %

0]

0

TR L O H S R (B 7 H I e L) WS U C L R ER I /T I T Al AR (R
WEEYHE) AREL CHEMBOICERYVEA, LTOREE BT, OFk 20 4F 4 712
ZIRKFHE T KENITEE ¥ —%2FEBEBLE (BEE»rLL2HTHE 6L ZERE) . @QFYF
MEFEREICELY  EPHEIEEAICEEL TEHNTAZE LR 157 —~v~FEE (&
w2 T HM) ZAo L., TORERESLHME L, QN L O REFR T —~ % X7
V== 7L, " FMaVWROEEIL, Y L7 EOBsrNTESDOESIZ DR

BN e[RRI & S LTz,

£l MmWKAEIZ B D B FE O BB B 2 L& 1

LT DO

-
T IREEemiiirer 7 —) Z2&EL, HEHEZEBL TV D,

_4_6_

I, TSR R & L



(2)YRPWMIEBEDKERUVZDFEER
Ok#E) HFSNDKE DD
CHIBr e ) PRk 17 FEE ISR E (et Y) 2 oI efi S, e E=R
DERER EIRHEED T2 DIRKI A 2 ZEAIIZITY &L biZ, MR —FT 43— X
— WL DOR MR ERFEEDO T T v v aT v 72T HR Y, IBELESE2 X
L, TOME, EXHXH., BETONHEEERLOCZSESEE RO, %
E LA EEOESR S, RO TR ERZRFRIEHOREE G-, *
72, My HIEEE b ERT 2R E L2 s XET 52T, TP KEWN
T Z— OFBEBIZEBIEDL R L, MEIEHEE~ORMEZE L T, Hoo 25 R~
DEBMbELZL TS,
bz ens, MFREBSO®RMIT, MESh s KECHD & HET 5,

SWEEI HWREBREORKRR
(BRI EDTH

BR BMEKROKER

(Bl T ER DR TL)

REFTIE, BRE - LMy - IR - BR - A2 EEE T 2E@~ISH - EFHoEM %
ELZ ez A, WEAEWOBOMEZREBAL TS, BIEFEL LT, 22D
DVWIRTENFENS, BZ - AGRENFEEITOZRLRT e —F 2L i), i
MR EZRNRT HDFMEFIEN - Sz DOTZHEOSEFICDE> TS, LT, 24
ENDOFHICOVWTHEEZET 5,

RESH CIX, RECOELIMAERICE ST, £ X0 v U BEROFEITITHL
i 2/ CE T, "ADNAVTH I IRT AU FVEHOF A A X U BEROMZEIX, 21 #
4 COE OREEFH LD —DThH V., Fr— )L COERIRICOA N> BHEHRTTHH D,
FOREICE D, AETAC(Society of Environmental Toxicology and Chemistry) Founders
Avard HBEEZZEH L, £, [BBEREOMELIERICIT-oTEBYH ., COL,EEEZ ANTH
WCHIE T 2 2 L ic L 0 MERIBRRIE N A RIZ 5 2 D220 L0 KI5 % O % AR FEAM I
BWTEHEBRRZR DO DHIEOME LR ERD L, HICKEIL, RAREFZSWmLE %X
ZHE L, MERBEICEL X, a7y 707 b OERBOHRESWART O X
7 Gy R R ORI e B3 EEEAICREM O & W R RS Ic B S v,

iz i

EANB T MOCET 000 0BMICET 550 E CRBIESHIREZITF-> T3,
IF (A2 N7 7278 —) Ol (30.028) O ik, HEREICEHDSEF LK
2, $B# S 47 Science (5722 ) ORMEAMi-7T-, KFRIXT., =XV X —%2EHHT
BRI EORERY) 7 OEEEZIILD THLIZ LS O T, B 2678 2 4 B & o FF
EEAFSE T A= X (BEFR) | . TIRA 274 A EBEL T,
WEQRENOWIEE & OLFRFILOKRRETH D, TOfM, BADOIEMEY'E O HBEEE .
BN BEOAEBBEROMA, vFXEHVEEBESHONLEARNVE VR EDOHIEN,
EREMICEEO ® L il lcBifl sz,

WIS H ik, BRRORE, FFICH T IO NEE 2 d b & U7 USR5
RREREMBEDORIZRZMFICHONTONZER & W25 TV . % H 13 2008 K H
ARERFFRFWELZHE LI,

BERABFECIE, NLEAF T A FMCHET 2 @O ERNEGWHMZHTWD, £ OIS
. AARKEHSE, AL TR SERLEOZTHICO RN/ D E L BT, EEEND
BRLEEBRKEO TNITEAI7A4 P 7+—7 4 Bllfich, BEHMA BB I HEERERMAS

_4_7_




BRAFRFH - RPUER SWEBL. E0RLE

~OREE YR A A LT,

BEROSH I, (LFEMT 7 OEBKE., TEOHEEREL HREHOMMKR., “F
B> REOARBET LV, BB b~ PORERIEEREOHEDNESFEMEI N TND,
BICRAOLDOLEHD 2203, T 2007 FERXRBEREZESF2E, FR 19FEH
AEMREBT2WXE, AAEDREFNG PPN E]IZ2SEH L, £, BM4E%
FFCTHROVMHENR TS [BF] OKERTHS ExLx< (Af) JICEHLT, &
FELTILERAICE D A, KEABEICH R I8FEE L 19FED 2 FITbizo> THEN
SNBHELEHIZ, NHK T L EZRES0MFUED AT 4 7TICEY EF oz,

(2)DHMEBDOKERUVZDHIKER

k%) HIfFES N2 KEIZH D

CEIWTBE ) B EAMICE D i 28 (BREE - Am - #ilk - B - &) +XTo

TEHIZEBWT, SSHLOVWIEISITHYTI@mLEBRLTEBD, TOHIH =700 —N0%

S2HEHICHEOMHWVWTWD, REFR, RERESMEE T LIKHAFTREDODHEDOK

R, #FINER 4SS - BF - TEWEROomMAFIZBWTHE WM Z % T TW5b,
Loz b, MPEMREORNIZ, MIfFSsKEICHD EHKT 5,

m EoORLE®DH

Q=M1 THREEKRFHOBRBICLIIHROFRLLENAL] (SHEBI. I)

(E o LA b -7 &k 2 i)

BEZEHERE A R R R . MREHEE R, MRJE SR = (FRBIR 34, BEHR 14) %
HEL T =T 4 X =L LDORFEHRBBHEROT T v v a7 v 7%, O -
SCHR IR 2 B L 72

ZTORR. M FEITIEAMEATO 1.4 5, AEERDT 12 FICWML, FFic, EXITX
HARND . EMEANICH R TREICHEM (. 6~1.76/F) Lz (8 [1].07]1) . 7=,
FREAZBEEL, BT~ 2 BcmmLz (B8 [8]1) .

QB2 THEHMEKFNOBHBICLINBESOESRKRIORL] (SHEBEEI)

(Bl ENd - 7= & f W4 % )

Bk U7 R OFEfHIC LD A ECOESEEN EREmICH D, Bl 21X,
BPwrse B i & O AR L ORI E I, 2003 FEN S EHRMEmCH S (&8 [10] ) .
SEHIZ, o =—X 22z T, MilE Ao Yy - T AMERREEE (RFEER)
DRKE Tyl VBRI LRE, FRHATESICONTHREMPIZISE L, EBHEE
M EREFHCHD (B [9]) .

@EHI M HHLCOE, YO—NILCOEIZEDIHRNDEMIL] (SHIEBI)
(Eom bEnd o= Lk 25 B
BETHEORA L RNR—RN) ==Ll BEEHA L N—H b o TERS L2 BRI
DAL (21 ekl COE M REER FUSMA] . 72— 3L COE b F¥ME O BREFR ¥
HEMEIS ] ) WLV, BETHEESE COMm TN, EAMERNIZ R T 2 58
b, EERICERAE3IMFICwEmMLE, (BB [2])

_4_8_



BIRRKFEPE

5. B 2% §
PO AR &Rl e o 0 e e e e 5—2
SWHEE L OKMEDH B - o - o o . 53
SDHTIEBE T AFICIEEIOARPL - o o e e 5—3
SONTEB T WFZERRROMRBL o e e e 5—8
O FEEOHMET o e e e e e e e e e 5 —10

_5_1_



I EZHMOMEEMNEHEH

1 EXF#

TR AR, PHEE (RE2OEARNZ2EE) o 2 E 2., KBS - AR
BB 2RMEMP L, BZEOHAE - BN EBOS - 2ERICTFET LD
2. BHREo KA L b THORBICEMRT A Z L 2FEME T 5,

2 WEOFRAME

()%, WEL%E, b2, EWE, MBI 205 >0EBnHoRRBREZHET L & B2,
REAZMEEL, BAREFEMLZ 2l TS CSSDLWRZo 707 0 7 24810
W7o, BIMAFEREL NP EEICE T S MHilk - REE - 4£m) 22855
W 295 B & #HEdE T 5,

)FROHFEEZHI AMOBEREFHDHORBZENE L THENNILEZ XET D
EEBIC P EOR LA LD Z L 2 HAR UEBEMNZR M 2 4 T 5 0t a5
EXET D,

BWICHITHIEIERLANAVLTONER NLEREZE L T FEOREE & =25
DEOMREEEBIICK DS,

OTLT%E, BFEHEOFNOMEE OIS - B
QEWI O TEREET & O TE ) - B
@EEEDRM L OIS - HE

() M O ZIE & LT, BHS - RS - VRV U A - AMEER EEBMEL. B

REETHAOHICHIBEE~ELL, KL<tHERICRETIZLIIED D,

3 ERPHUE~DEB
(D RFEDAT DM PE A FTamSC - 5 - AR E - PINESF2E LT, AT -
EIE L, XMEORBIZE#RT 5,
QFE -HELZoME, SEERTEHEL2E L T, TAEOZM O I REICHEBIC TR
T 5,

4 HBORHBLESR

(DAZEIT, 5 LB IFICHIST 257, MEZ LT, EVFAROMEKFZ 0 5 FFH
THRR L TRV  RERHE T2 ER ORHEYE R 7 H R L BREKER ZELICPTE
TOHMLHAB L HANRRESCEENIIEZHET S 2 & 2 BRI 2R IR ZE
Jifix & L TRELEMEL Y —OHEHE (MERIEATBOHAE) TEE LT
Wo, Elo, AWM EEBELBERICO LML X — LEE - L, Ry E a2
Wrd 2\ EREZERICHEEL TWD, 20 DREMDIFERRIT, ZHEITE
DANTND,

(2) WHIE D Z MR 2 720 (S B AT IE A B & X0 T o Ml O A RIS RS B & B AY IS
ZIAND L LB E NS O I 3w R BE S5 S R A D A O i oD i R P iR &
MBI HH LTS, ZBEOMEEH XEELANE LMz EL TWD,

[(BETHERE LT DORAFF]

AL, TR 2O 2R & TAHOXMEORRE ] ICHFLET L2 2AMELTE
D, THIZEMSOZRBERESCEROBMFAFTLH L, ERAOHIEEF L OEHELNY
RPN EED, HBRICHINERLARF TRz AELL, ZOMFIZZILR D,
Flo, BRBROBERLERMN, MBERIT, AFEHz THIROMoORS) & LTEDL X,
HE~OBRBEARMRZHMMAFLTWD, ZOMMHFICILAD0IC, #HE%S2E CEHRLY
CHISCAE DO FERICHBK T 2 & & bic, #BERLEE LI FDEORFE~O A O,
FENESR Lo L 7o Bt OB 7 & B B R O HERE 2 1T HURICB 2B A2 BT,

_5_2_



BRRXFEP 2WER I

I S#EECEDKEHE

SWEEI HRIFOREKR
(DA EDDH

Bl WFJE TS B oo 5 i IR L

(Bl 2 £R 2R

HPEMzEE S8BT, MMERNZERT 2D, MAZLE 7 V-7 TliREES %
ToTW5h, 20064E (2, ZHEMARIMERBEEZE S 2RE L. B8 OB R &6l 2 5
L, BB THCHMEZECHIE - HFEFOHACHMEZEMBL TWD, £, FFE
o, RN ERE S RE L, MG EE N O m O HEHE 22 & o 2T 8 HE IS
MInH IR EER - ERHL VD, ZOXEREREZREIME=—T o x—Z—bHnThk
D, BEOMEFGHOIESL, AEZLVRRIELZOOHME - HEF LT T 5,

1. AREEEME

FFETE B DOIE 5 ST AT ETRMN M AR L Om L TRIATZSL, B [1] 1%
ENHORILBETHD, E0HOBEAEMIBIT L EHHmLHEZTNETNOHE S TH
HEL 1IFEMO1EHB OV THIT, 5 0.69, WEL 1.73, b5 2.23, £EW 1. 35,
HIERFLF 2.85 TH Y, EHWHICEBNT, IAKREZERICHGE WD, HEEELRT ZOM
DOFEL L CHEEREESE @GR [2), [4))03b 5, HF#HE . FH L THE 24U L.
DB EZIT-THBY, HESFOREBICEML TS, R [1]e, [2] ¢, XU [4]
Mo, INODOWFENEBEEEZF-TWnWEZ e, ZLT, BB [2] b 25, W OO
2N LS H TELSTFMENTNWELEZERnbs, B [ 3] IZMEFEHOHR %R L
TEBY ., BERBIENEAMEE®R L 2007 FE T LISEICHML TWS,
FBIRRFENEEE T THi - BREE - ) CHLLIEEESIX, Aty ¥ — Lot
FHFEICB T, (L%, A%, ERBZoEB 0FIcBWTERICHESIRLTWD, &
BEl1) e, de 1%, WFZEWH ) - #H#EEAELTEBY, BB [3] »OoBFERCHEML TS Z
ENRNPMND,

gE (1] AT SRR (B a, T0I2b, e 2 — FROMEME. E WO M
JEHERE . EA OB L O LEFR XL TN THLRNET b, ¢, d, e TRT, RAQRL5MEN KL
WESEZ LSO EHLDOT, NEORFDPREZEALIHALH D)

e 2004 B 2005 4F B 2006 4 2007 4E
ﬁ? AT ZEREREE: & RStk AT ZEREREE: & RStk PAAFFER RS & oo stk PR 7ER RIS & oLtk
oy 9 0 5| 11 0 8 1| 3| 3| 16 0 3| 8
) 16 21 8| 6| 14 5 29 41 18| 13| 52 3| 36| 42
] 33| 15| 0| 11| 3| 37| 12| O 17| 11| 41| 16| 3| 19| 8| 32| 11| 1| 11| 1
Al 15| 0 2| 4| 3| 14| 2| o 5| 1| 23| 6| 1| 9| 5| 29| 9| 2| 15| 8
M| 37|30 0[19| 6| 41|30| 0| 14| 12| 52| 46| 0] 18| 24| 64| 37| 9| 35| 15
110 | 45| 4| 44| 23| 117 | 44| 5| 45| 29| 153| 70| 9| 67| 53| 193 | 57| 15| 100 | 72

B HCE, B W (L (L. EMTE. M KR

_5_3_



gr (2] pEsEfrs (B

£330

REFHEFAR

Ha, NET, WA b, FRS#E L OES TORERME )

STIER I

B 2004 4FJE 2005 4FJE 2006 4FJE 2007 4FJE
i " ZHE " 2B " MoK " ZBE
/ \ TPEN — — - TVEN: — . TVEN; - — — . TVEN; -
yaj R | EREER OV ey | EBREHEOVE R | ERSR O sty | EBRESHROY
.| oa w o prooesn | a AR \pcomprn | a w o reorsn | a HSREO sprcosen
E]’ b C c B c ¥ e
Eig 27 6 10 33 6 8 43 5 4 19 3 3
) 20 2 2 33 1 2 54| 10 10 45 4 9
k. 87 10 17 90 10 12 01| 17 23 74 9 27
s 42 2 8 41 2 8 46 1 4 46 2 12
Hh 178 4 38 157 22 35 167 | 16 53 105 15 25
354 | 24 75 354 41 65 411 | 49 94 289 33 76
X8 . W B b bR, A At Hh HiEREL 2
e [3] AmFifrxincd () CREHEREHR (F) OFEEGBOAR
Mboks 77, @i (1], [2] THEELTRLEF—22£T,
200
Eaﬁ%%ﬁV o
150 400
/ " B A—EDREHR 300
B 2RihEIEHLEDOHERHE Sp———
100 ENHRSEE D ERHR . ggggiv
EAFRABI L SRR 200 B Co SR
50 =N = =8 =
100
L 5 = B NEE EE B
2004 2005 2006 2007 2004 2005 2006 2007
Bk [4] EEEART (SRR A ORI ER - WEMNEER (KA KKZ -
FIRBE SRR B E 2 S T) O AN )
oy 2004 4 2005 4F i 2006 4F i 2007 4F i
é:’\i T’ HESMEBRIE (MM OO | MR (M Ooiite | MRS (M ooite | MEIREE [ SoiBiE
BLOWHHGE BLOVHEIER BLOVHEGEE BLOWHHFER
¥ 7 5 4 6 7 5 3 6
) 4 0 11 0 10 3 7 2
it 8 7 2 3 7 1
A 4 2 0 0 5 1
Hh 8 16 4 3 7 10 6
31 30 24 11 36 18 32 16
kB B W R (b AbF A AW, H iEREL R

_5_4_



BRRXFEP 2WER I

2. MIRESER

B st &l B K OV O fth O Bt F AN E & OB RDLIZOW T, A5 o iT e
e BB & DSOS _XThL RN b O, T OO SN ERE 4%,
2L EHBLTWS, BEDPHERIZORSTHY | £0H THRMULAD D (BB 5], [6]).
AEEEOEBEHIT, F0HICLVIEO2X2THH 00, BEFY 10~15 FHfEF L T
BO EEEOYEHU EXAREEL L CHSFNNBHEE &2 E S LTS (BRIT7],

£lo, BEEXEEZGTLENOMUFEHERE L ONTEH - EEZMEEE L L TIT> TV DI
n, BREERNOEEL ONEHIBMEES L XL TIT-o TR D, HilkE OB KO T

) 2 EM LT OMRIEB 2 ERIITo TS,

HE (5] BB m & oA L e (EERE, MERE)

e i 2004 4 JE 2005 4 2006 4 i 2007 - JE
% 58 4% Ejr(zﬁf I’Ah‘;('ij:éi 4% Ejr(zﬁf Ha‘JB('&i&i 4% Etﬁ% Ha‘JB('&i&i 4% Ejr(zﬁf \Hltﬁ%
Py 10 12, 300 0 11 13, 800 0 10 10, 800 0 9 11, 500 2,610
) 9 21, 500 0 14, 500 0 8 16, 500 1,710 6 16, 000 4, 380
1t 10 26, 600 0 31, 400 0 10 26, 700 0 8 10, 800 3,240
A 3,500 0 1 600 0 12, 800 0 7 13, 200 3,030
Hh 112,100 | 22,470 7 | 135,600 | 24,000 120,780 | 21,420 9 | 103,100 19, 350
41 | 176,000 | 22,470] 37 | 195,900 |24, 000 41 | 187,580 | 23, 130 39 | 154,600 | 32,610

TS CNUREE NN R N N R TR

GE [ 6] 2k OprIEME % & o ILF - 52 FENFIE O E MR B TN A 4 0 KL
(i) 438 S UMtk 22 8% B 55 & oD S [ BF 52 oD S 4K 0L

g 2004 4 & 2005 4 fif 2006 4F 2007 4 i
TR | MR | SR | M | &FECERD) | i | BT | R | @FECEM)

7] 0 0 1 1,000 1,000 2 1, 500
1k 4 7,905 6 11, 858 4, 900 5 5, 440
s 2 1, 400 2 1,001 2,821 6 4, 354
H 2 1, 500 1 1, 000 3, 900 3 2, 650

8 10, 805 10 14, 859 12 12, 621 16 13,944

EPA)= | (3) (1,505) | (3) (2,001) | ) (1,607) | (@) (1, 940)
k B BN O 26 K O FERE RS & D IL[EIMFFED Ttk (M%)

B, T E R 280 TH D,

B8R W B b AkSEL B A M HIERE
(il )/ FE K OV FE 4% B 5 0> © O 52 FEMF 28 O FE it 4k I

ke 2004 4 B 2005 4F 2006 4F & 2007 4
SRR | BBCTRD) | R | SRR | R | AR | k| D)

Eg 0 0 0 0 0 0 1 340

7| 0 0 1 2, 000 0 0 2 5,513

1t 1 871 4 5,475 4 26, 507 5 16, 655*

s 2 13,999 2 9, 597 3 18, 155 3 14, 808

H 1 5, 000 0 0 1 2, 000 1 1, 500

4 19, 870 7 17,072 8 46, 662 12 38, 816

EPD* | (D (6,999) | (2) (7,117) | (2 (2,167) | (0) (0)

% JST R HY D & X NITWFE DL L BT,
IR N O ZE S OMATF TS BEZE 2> & O FEFFE O SZ Rk (W%
BB W B, Ak ARk A AT H o HEREBE
(i) A2 K OMtATF JE 4% BE 55 7 © D Bt 4 D 2 AR

_5_5_



BRKFEPL

P 2004 4 & 2005 4F 2006 4 & 2007 4 &
S| R | BFECTHD) | R | T | Mk | T | A | ARG
2y 1 200 0 0 1 1, 000 0 0
Y 2 510 0 0 0 0 0 0
it 10 7, 152 12 11, 634 11 5,118 11 6, 150
o 8 6, 490 2 3, 000 2, 300 4, 030
Hh 4,900 13 9, 788 6,915 1, 900
25 19,252 | 27 24,422 | 21 15, 333 19 12, 080
()= | (10) (5,050) | (7) (5,510) | (1) (300) | (@) (1, 000)
k BEAE BN O K O FEREBASE 7 & D Tt D2 AR (WED)
B BeoE. W B Ak Ak R AT L HiERE R
(iv) =DM OMBI4 D ARBL (NEDO pE 2 £ i AF 50 Bh ik F £ B9 4R)
S g 2004 4E 2005 4F JF 2006 4F F 2007 4E JZ
B |SECTR) | R | | MR | R | Mk | %)
7| 0 0 0 0 1 15, 800 1 4, 200
1t 0 0 3,199 1 4, 000 0 0
0 0 1 3,199 2 19, 800 1 4, 200

W WES . b b

SHIER I

g [ 7] AESOZAE (F) LHAMEEEARE LTIEL TV L2EEBEDEIG (F) O#ER

SR B0 NEL (TH)

100,000
I
2004
2005
2006

2007

200,000 300,000

RFE & LTONBE @2 BT L CWO D EB OIS

0%

20%  40% 60%  80%

100%

= R ‘ ‘

= LRIRFFEE mi
ZREh s w2k

= e 3L

=z 0fh,

EHEERE L TWAHEELH L0 T, 14,
24, 3HLIEESFEL TV D,

_5_6_



BRRXFEP 2WER I

3. ZRLMHEE~DEM

FIREANTIL, #ESNTES -V R A2 HE 10 BIBREREMEEL B (BR8],
il O HLE E L CHRE L TW D, E7o. M EME O B - BUSRE (BR [9 D).
ZAiE - HREEOFEEY (BE [10) o, HFREREOHZ~ONH - BT EIT-> TV
Do, &R [11] X, &8 [8] LA5bET, BMPEHOFR~OHEBMNPITOATND Z &%
ALTWD, &8 [12] . 2% 0 B EZRLTEY, o0 O N EE%A(C
HEBMLTWDZLEERLTWS,

=7, A
=\

BR8] S - RS - VU ARV U A RS (WET, BRERANTORMESRE )
2004 4 2005 4 FE 2006 4 2007 4 £
bR e WEBRRNTO | 8 J5 WEBRRRNTO | Sk NEIRRINTD | o F PBIFIRN TD
B4 PtV RS P4
15 8 14 12 22 13 11 4

gEk (9] BFFERCRIC K 2 A EEME O HRE - B4

2004 4E & | 2005 4F £ | 2006 4F | 2007 4F [
R | BT | R | BdS | R | A | R | U
3 0 5 0 | 13 0 9 1
wek [10] #iiiE - BREFEOFEEL
2004 4 FEE | 2005 4 FE | 2006 4F | 2007 4F
6 5 7 13
e (1] &, FARFOLRAEB LOMSREZBOESAK
2004 4EJEE | 2005 4EFEE | 2006 4EFEE | 2007 4F
¥, FAERFOEER o4 o0 o2 ol
MRS 4 & B 3 4 3 3
gt [12] =R %
2004 4F J& | 2005 4F £ | 2006 4F £ | 2007 4F &
8 6 2 7

(2) 7 HIEB DKERVE O H i EH

OK#E) Hiffsh 2 KECDH D
CEIWr et ) BRI ERR R 2 AR SRR L E L TERICAEXRL, EHARHNTHEFREICH

BHEXZIT>TWVD, BPFHABITREEROEHBRILL RAFTH- T, BRSO
B2 A O b FEREBE & DO BFTE EEE LT EE & L N2 E D THEEICIT> T D,
S 5T, WA RLESN D OFFR - WAEMEROZALEATH Y | HEFETEE) & B
MICHEEL TWVWD, ZERBRNTOMRBS  MREESILEHNICEMRL TEY | ko
il & LTHHREL TV 5,

ko Z &b, MHEREORZMRI T, MFSh D KECH L LHET L,

_5_7_



BRAXFEP 2WERL

SWMEBIT HERROKER
(DR EDTMH

Bl SRR ORI

(Bl 2 £R DR L)

K TIEE ., MEF, b, EW% #HIERBZOS SO EBR B ORERELAET L
bz THi - BRI - Ay ) 2FBEETHMREFEBZHEL TVD, SHIC, RENLTF
oM ER IR SRS AP ZE I DL R 24T > TW D, Z 0 4 0 TR TFd (), THIUERTR
WL A - REME] RO EEBICEANICRY M, ROL S 2EEE LT TH
2o

FHELOBEE TIZ., FHORBAEMEG LMK EDE O LK ERE L ORBFEZIH D
EEEM 2K ez F axsx7adcr b ICBH L, TIE28EESELY H W T
RTC—FEZN 100 EAFU LOFHOEEZMIT L., FHO 3RICHEEWE 5Am O
R OB oFERITHKII Lz, ZOHFFEMARIT 2007 412 Nature 55 [E FEEE The
Astrophysical Journal Supplement Series IZ## v, #ol A4 IIFNFh 16, 24 1
( %k ISI #t:Science Citation Index Expanded, 20084E3 H 5 A/E) THV ., S TE: W5 B 5 »
Bohl, SO FHXBOBMICEY FEKEOEREET 7 vy 7 — NV EHAL L,
Z OMFER R, EFEFE The Astrophysical Journal IC#H# S 5721 TikZe <, NHK @
E=z—2, FIHEAREIIRY LA M RBELLEL T,

HBREMOEE CIL, BAETERECOLEDORM M ER EEZHEBREKOE — R L
DEMEYIab—Ta /XN, HEREHEE LT T2 & & blc, HREEBEED
ANLHEAFXYELR TeAXAY] OGKERBICICKII L, 2100 ONF2ERER T E RS
Earth and Planetary Science Letters 72 P lCf# I . WF2EFEE 1L 2007 SRl 7 AR L
MM EY 7oAV INEEZSET DD EEENICE VWM ZZ T2, £/, E 20 TR E
fFiED~ >y MVERE T O E K EE ORKE N EICH R T TRY) L7z iF 28 5k 2R 13
2008 4 2 AHIZ Nature sEICH#Hicn s L bic, FHETC==2—R L LTEHEHBEINT,
Sz, THIERETIZB T2~ T A —2DRIREWAMEICIE AT 2 T~w o bLriE
BlEPICB T 2KOFIEAREMEZ R L7 O 15,2004 422 [E BE3E Physics of the
Earth and Planetary Interiors |Z## X1, #al HEBIZF N Fn 556, 16 (% [F L)
ThHO., 200 TITZABETAH NS Y EZEEHETED Most Cited Authors 2004-2007
Award % B L7z, ZHOOMENR, ik 20 4£8 7 o — )L COE TR FE8R & #HH I X
LHEREHME FIE ) oo B 2D,

A c BREAZOHEB I, IEHEMREA MLV RAZINET 2N 7 FALmEO R Y b
J— 7 ZBWVWTHLHKRE ZR1-ZI5MHEDY VIR 2B A L, IEWHBREICL DA
FRASREDIR TN Z RV BEERFOEECER T2 2 L2 ML, 2 b ORI,
A X7 N7 77 % —(F)®E WEEEES Plant Journal (IF6.6) > Molecular Microbiology
(IF s.6)iIcffia iz, £, HEHEO X "I H%, ARNTOHELHBEESbIZY v
NIZEMEERZRFELEEET, BRFME»» OSBRI T2 HikEHSL LTz,
O — 38 O F I R BT [E BEFE Electrophoresis [ZH#E S 4L, Z OWFZEREFH 1T H KB X IKE)
FTEOEBELREMEAZEH L, 7o, BRERE T TCO®B®MO Kk —EZoO#E{LD M I
B9 A HF 221X [E BE 38 Proceeding of the Royal Society BiZH&E I h . WJIEAE O 4 B
BREICHET 28I P9 5E Ecological Research I I, HAARREZEH/ LE 2%
L7,

oM, EEHFENLCHEONTZHROFEHILORET 2T ol 2 RT, WK 7 7' XIT
IVIED T+ AEEMEOEMREERE N AKX OIERICHKTI L., ZOMEIOEN - EREN
IWHBETEBEINTWS, 26 DOFIERE I, 2007 12 EBEE Applied Physics Letters
W chs b, BARFEFEZETHRI SN, £72. VU I RZ LKA O
LA ORI X PEEF IR A B BEAE OB R FE O R M E CES 2R M E 57,

_5_8_



BRKFHEPL

TANTONIERRITBE AL HEE AT - MEEHOSER ] HE55ICHEL, v=T7F
A P TAKRLTWD, ZO4FEMOPFIEMRIL 573 (KRB EL 80 4) OEF & DA
L e LTHREIN, TORIMBHTEBEN RN GRmLTHD (GF [13]D), 7z, %
HOEMERLDO I B, TO 31BLES O, 45%ZE N O MO HFZE#EE & oL FIC L 55
RERTHY (GF (1D, BRSO OBTEREBT & O, HEERS S B THY | EHEH
T, AR b7 7272 —=F)O@EWFEHFE TOMRERREDOANKREIT o7z (EE [14]),

STIER I

gE [13] . % L OEF O X 5K
L g oy By YT 5 FR i S K
By By 44
Yy B 5 KI5, MET, 77 A~<F7 111
== Ly, #EalkFhy 143
W) T Y T E 81
HhBR B o Hh Bk 2% 2 R 194

el [14) BT EEBZEO SN2 g, 7 N7 7 7 Z—(IF)

47 B BN TR ERE O GeE'e FATEE O IF SEHES ()
SN EED 1F
B # 1—2 2 0.56 (Mathematics)
RILF 25 Lk 1 4.19
6— 10 2 (Astronomy & Astrophysics)
W) B 3—5 2 1.92 (Physics, applied)
Hit Bk B 25 LI b 1 1.95
3—5 2 (Geochemistry&Geophysics)
== 4—6 2 2.59 (Chemistry, Physical)
2.38 (Chemistry, Analytical)
W) 5—17 2 2.63 (Biology)

*Journal Citation Reports (2006 4F) DT —XIZL%
*Aggregate Impact Factor (Journal Citation Reports, 2006 (ZJ55)

(2)NWMIEBEEDOKERUVZ D EER
Ok#E) I K%EE LA D
CHIBFEE ) AR TEHHEARZOS SORXBSHORELZBET & & bic, MHiEk - B8
B A 2 EEETAMEESZERBIE T, ik, THERED 20 L
FZefEIk b EAMICHEL TWD, ZROOMFEREIZ. 17 VT 7 7 X —DFWN
EEEE~0 B, Moo tEoRki, Y2EHEOZH, ErEfl o, #if, 1
. EHIZBWTE R ERH 720 L W4 2, Frio, FHE b ERGEES o i
ZEMEIRIC B VT, HER TRENZIIEE2IToTEY ., 2L OMEET 21 IS ED
LWE2D7a 5 4 7 ORBENBEIND,
UEoZ et WFEMREORWIT, MRS NDKHEZ ERIS LB 5,

_5_9_



BRAFEPI HOMLE

I B R LEEDHE

O=FHf1 TAREFHOR L] (SHEE D)

(Bom EXdH o 7= W4 25 8648)

2006 FEFEICH B AN MEMEESEZHFEL, ZEOA CFMAH 205 L, £%8
d., B ZEAZ RICHFEEOHCFMAZE E X, FEMDICHE, BEEOHELHE
T5H, ZOFFMAEEL, MALLTOWRIEE O BAZZE., JEf 2 £kt 3 2 K6l % iz
L7, BOFHMOEANFEICLD , KRFEHOMEOIGEED M L L, 2004 FHEITHK 110 fi ©
B o - B FAT T HFZEFH SCAY, 2007 AEFEIC 190 iR & BN L 7=, Kk & 72 L L T o MR AF 5
LEMERIZH Y . FRICENAOMBEE & oL FENFIE TIE, 2004 £ 67T TH-T=H D
A3, 2007 A FEIZ 168 4 & REEIWZH N L 7=,

Utz ns, BERFMERHOBERELED T, HFEiEshAmE Lz &l 5,

QFhl2 T F—LLEEMARITHOMEL] (FHEEH I, )

(Bom EndH o 7= W4 2 8648)

HIER R O FE A HEHE T 572 012, 2001 FFEICHIER R PR O B 2 ER & 72 0 HER TR
A F 7 At ¥ — 2@ L, HIGHE 8 72 e b 09 AF 98 O HE i o 72 9 12 BF 7R BR
BOBHEEOXEEIT- TCVIL HEHLLIMELSTFOE L X —(LEMRBRREOIEIZTLY .,
FtErZ—%fbhe L TARETICBWVTHIERRFRIFEE 21T > TV D, HEREESEH T
. 2O AFEROW R ENESSIHERCE L TEREIND, Nature ss il s s 72 &
FOEbEmL ., OO EIEHNFEMEN 70 RV FE] 21300 e LE-EHBEMRE
DZENC DR 5T, Eio, FERR IR B & FA AT ZE (2003~2007 4EHE) (R 45 E
TEIR (2004 FEE~) B DOANERE &G A L, HEREWICE T 2098 % [EBRAY IS HESE L, HiEk
BEF 40 8 D 2007 4F 5 SCHA 2004 AT L T LT3 /5 & e B R EMF R R 2 1572,

UEoZ enb, BORmWMHEIZHEL TWD EHET 5,

-5-10—



6. T ==
TEHOMTEEB) & RFE e o o e e e e e 6 — 2
SHTEB & OKBEDHE « « « o o . 6 — 3
SINTHEE T WFRIEBORPL -« o 0 - - 6 — 3
SHTEA I BFZERCR DARDL 0 e e e . 6 —7
O FEEDHE « « o o o o 0 0 e e e . 6 — 9

_6_1_



I ITZHOMEBMEHEH

1 EBEXH&H
TRKFTLZEIT, ZERRNFEELROCTYHEEICET 2 THiik, B, £, 2FEL
TOHMEDORKFOALICER Y e Iic, BAFHEZKROLICED TS,
(DFMWEHRT D28 0HICB T 2MAMNAREBICESS AN REEZES L L HIT,
B R USROS VERZXKY . X0 &V AKEOR O REE H
K
Q)M L O EEZED, TFROMOHE E L CTHEOEFITIE 2, BF 785K R o4
E~DRETLER D,
B)EBHRKEDOIFZEEZITH) 2L 2B L TLYENDEICBIT DHEEM - MM AMOE
x5,

2 WMEOHRAK

(DHEEOWEMED DR EIEN L, R X —C b @ L. MMk, RE., £a) oF
DOTHMREMFREORFEELZXD L b, EELSHREZHEE LN OGN TR E
IR HHRICRET D,

) LR R E X — R CEFHEELHEST 2L I, BHEMNFRICOIMD HA,
TEHBRmICEIRT 5,

()M ICH L, THEMARSEN AR S LB L, #lids o P
TS E L TCoOREE R,

3 ZRVPHUE~DEBH

(%E, mESE2BEL CHEREEILS AL, YEIHOFRMORE - #EHRICEHE
ﬁﬁj—éo

)BT NTZZHE L TCLEER™RAT 2H0MEOHE~ORTEZRDY , 4
TEORBIZEMRT D,

M

I

%

k=11

4 HBORHELIESG

TRk 18 24 A, LV RELEMERGZ & D70 KFHREMEIT V., KFEFEE T
HARIC T RO 3HL (LERBE LYEHER, WEAM LFPHEL, EFHRLYHER %
BT, THEHHAETITFROIHERIOLEEICHE L, TLEHOBBRT 56 %R (kT
TR, BERETFLTR., BEEX TER. BB TER. ISHETER., BRI ER) o
HE - AW DK 2N LT,

T OV T2 R (L%%) OHKBEHIEH IHME LT, MEREH YA I 7 2
et % —, WERERZEMEE 2 —, BERFIEE ¥ —, BHRAEMB S T
Mt =R OREBERAT AT E—=NHY ., R —DHEB T ELHEE
EDRFMEDO R LT FHHMBAET., RKFERBBFICLEDLD | MFERROHEHE ~DEILEIT
STWD (BHREE1),

[(BETHHERE L TDOHLF]

MRk ZHR T 2 BB OEMDEICERT 2FMOE. 2R H DV ITHEEF KL
MHIERCRZABR L, Th b 2lihe LEZANRMHAEZLRZERD D2 2 LI2LD, R L
LTo&EZRT, . MERREZAEIICECTLZLICXY ., EERSEHELH
OB L Z ORI BTSN TN D,

_6_2_



I H#WEB I & DKEDH B

SWERI HMRITHORKR
(BRI EDTH

BRARFIEE

SHTIER I

BR BMRFPIOXERER

(SR B kM)
1. IEETBHERE

THEICHRT 5 HEOTREDEGE L LT, G [ 1] R =m0, 55 - 5

EVETN
RJL TvEN

EOMHEE, HERESH® F2 M OCENEROHEZ RS GIRER 2 12132 DONR),

Rk 16~18 L F T, TN HHFFRIT 2 D ERISHE I 23 & b i, W58 O &AL 25 X
bR T&E7, ZOM, ZEOBRRE - L% ICHE I NFERBITLY | K 19 FEOHB KT

ENMEBE RO 1R E o 7c, 202 &S E MM RERE & AFZE R R (12

B Y
L

W 19 FEEOFEMMEEIEROBPICE ST BB, — ANB Y O I

1.3~1.5 L Z D4 FEMFIIET—TCEDOKEEFE > TWD, £, FE - i -

MR & D VN I AT

RO 2BERM b HE — NSV BHFEY 0.6 &R0, ¥, K% - F5E
AT, X% TOMFMREIT R 16 FEIZH~] Fk 19 F 8 TIEEE2 5 OKENPK 2

EmLrTcnwsd (g2,

ge (1]  LEEaEmsnnsEhsss
- . SR 164 SR TARRE RIS R 19
g?; B A | R | i | S aen | i | SRR Ay | SR | BBy
Tl 220 1.4 | 194 1.3 | 224 1.5 | 181 1.3
@j dgah , AESAASHAY
gl B - MRLREEY T8 g | 05|11 07| 8 | 06| 60 | o 04
| Epsais - 2 | 164 11| 187 1.2 | 221 1.5 | 164 1.2
[EIPNFER 497 3.2 | 594 3.9 | 624 4.2 | 551 3.9
EEF 2] HEWZERESERE BARE .
O - =0
100 B oK - WHoEFT - ERT
O¥s
80 |
60 f---------[ |-, -
i
e
4 - - - - - -
20 |-l - t--——--f - -
0
SR IOAEE PRI TS SRR ISR AE SRl 194
2. MEBLES
HEONTEEEE~DODEHBRIIELS o TWVWENR, &bI12., BEHEEMBE&IZHONT
T, Mt —T 4 2 —HF —ZH LIS EROR EEREEOT T v a7 v B2V, £
WEomEEXD EE BT, WFEBKRAe., LR IEOANTFZIZHOWVW TS, BB R EE 4

_6_3_




BIRRFTEAR

AHER 1

BRI E O TWND, —FH T, &FH72 0785 S o8 A X 50508 X312z
T, LFEMBIZBWTHFR I8 FEN D PR EREIC L D083 H E 2% T T, 5
B EHFE LT, MM oL EL T

DEOHER, MLEICEOD &L BIT,

5 (&k[3]

B2 578 20 4 B 4 00 M8 150K 4T > W T -
Z DIEFEH T TR 16 4EHE O 82% 70 B PR 19 4 BT 1T 102% FRARE b 33% 5> 5 37% 2 [

)o

gE (4] —1.[4] —2iEw-¥F L5

N

ELTHEY | FEFEBNE O b8 2 RGBT B 1B AE R RIS B~ PRk 19 5 T

K 23%HE Lo T2,

BEH3] B A E R (T 55R) (HAZ:H)
% 4 TR 16t | TR1TaE | kst ﬁﬁw%ﬁfi%?%ﬁi%%g
£ 8 8 7 14
425275 B D B g f ? 34
4 %A 22,544,000 |13, 353,000 22,820,000 |23, 152,500
2wy s | MK 7 6 A
Bhak & % 4,999, 548 | 7,208, 000
EEb [4] — 1 BeppeEmBa s (I55R)
SERRIGAERE | SERRITAERE | SERRISHEE | PRkI9FRE
e B % 122 131 132 136
# g ¥ 148 145 141 133
s 2R (%) 82 90 94 102
B OwR M 40 40 42 50
R E (%) 33 31 32 37
EEk [4] — 2 FlRarge g &85 R
X o TERRI6HEE | SEERITEERE | ERRISEERE | SERR194EFE
% 1 3 5 5
BBt (i)
4 KA 7, 500, 000 19, 100, 000 22,700, 000 17, 400, 000
% 3 3 1 2
Brgsedy GLEEIgE (A) ) is %
& KA 26, 500, 000 25,400, 000 7, 700, 000 11, 400, 000
% 8 9 9 10
Bty GLEErsE (B) ) i ?
& A 40, 600, 000 36, 600, 000 49, 450, 000 54, 810, 000
- % 15 16 18 19
B (B (0 ) &
& 17, 500, 000 23, 000, 000 18, 800, 000 26, 230, 000
- e 4 1 0 1 1
B BRI (1)) [
& 2, 500, 000 0 16, 400, 000 4, 800, 000
. e % 9 9 6 6
BBt (BT B) )
4 KA 14, 000, 000 10, 900, 000 9, 200, 000 8, 500, 000
. s 4 3 3 3 7
BTl (93ER) il
& 3, 700, 000 4, 300, 000 5, 100, 000 13, 900, 000
- e % 2 1 3 3
BERITERe (REmIBF I Bty [
& E 1, 500, 000 600, 000 3, 500, 000 2,900, 000
BLAR 4 %A 113, 800, 000| 119, 900, 000| 132, 850, 000 139, 940, 000

_6_4_




BRAFTPE

F7-. BN EEM SN DA E & TIE, BT, B AG TR e 2 — L
WE L2~ T VT U7 F BT MBI T, WBAOMEMBELEERT (707U
JF VBT 2 M BNBL BT, EA&AVUE AN OBK AT D
ICE - - BRI ARSI et 3 Ml A/ R— g VAINR A X EFE LS OZ LS.
¥, AR E LRI, FHt4%E, SN ESORMEEIT., Rk 19 4 B I B 03
Sl ZlbH, RRTRoLbOD, HE - ASTVICHBET L LN 1 HFONTESE
EHELTHWD (B I5D.

AHER 1

TRk 18 AFEE % BIIC S FBFSE. ZAEMIE & BRI TH D L ALF - BEREET R R T 23 .
BT - WWBR 10 1F, F - REKR 7 1R, EIREILR 6 1F . #I S % 7 LA E AR B BT
T RVBEN S A 5, TOMOMEL R, TEREMRT 5T RTOERICB T

R FEE 21T > TV 5,

Gt [5] NG e. T4, SRthfgt. JLETAEE
X ga SERCIGAEREE | SERRITAREE | SPRKISAERE | SERKI9HEEE
- % 93 76 73 62
T4
4> %Al 84,499,640 87,775,000 60,830,892 54,671,990
I % 17 15 24 21
E) Ay
-n 4> KE| 174,649,350 51,823,200 48,894,000/ 54, 660, 555
. (G 0 0 1 0
SRttt E %
e & 0 0 970, 600 0
%% 40 52 45 45
4 %A 50,248,000 65,095,000 60,586,950/ 63,299, 730
% 0 4 7 2
Z ot %
4 A 0| 27,845,000/ 20,850,600 47, 000, 000
H &FF 150 147 150 130
SFE ARt 309, 396,990| 232,538,200 191,433,042 219, 632, 275

3. BROEE~0ER

KPR o —HEBHDNTERDN TR E - TR L-%S, IS,
DEITFEM TH~80RRE Lo T WD (B [6]), £72, K E O ~DE L
o1 >THDHEFOHBEERIT., EAMEEED 19 5 FRk 18, 19 FE 135 40% 8 & 7
D, FNOO—EIXTEEEFE LTEESL TS &R [7] ),

Flo, B, B, THEOEEXEBR., BK, WEFCLDPDLIBREROZE Y% TLYEH
ML > 72, BRIREREZIT>TW0b, TN OHESEERICHR D I, B4 150
U EEosTRBY, ZLOZEESICHEDLY, HIIRICBIT 2 EE L CORE ZE R
LTws (&8 [8D.

_6_5_



BIEKFTHE
gk [6] #HEWRIEEIESE Fo%0M B - AT D
Wt E - %
100 | ety N ey ¢ )
e sy
80 f---m e
60
s
"
40
20 - b-——--+4 |1 }---- -

SERRIGAESE SPRRITAESE VRIS “PRLI9F L

gt [7]  FeRrHEe %

35

RGO SR TAREE SRS Rk 194

gkl

180
160

140 |
120 |
100 |
#ogo |
60 |
40 |
2 |

0

8]

PR I6AEFE PRI TARE PR ISAEE SP Rk 1 94F i

_6_6_

SIEE 1



BRAFIPH SMEB L. SHEED

THHAMB LTV AFEIEBBE L LT [TEYy—F 4 b TTHHHE - G
B BBB, Mk E OB T, PR ITEEDP S RAOHET —< RN LI YT Ly
b TS T EEWEEO N ROHET —~OBMBEER UL THERME] 2 TR 18
GEHE KD M BAT L. BRI S LI AR ETED B & LI, R¥E O RFAR
~OBMEED TS (EE 9],

e [9]  WHEIRShERT  HEIEiE B BEE R

SRR 164F FE SRRITAERE | SERRISEEE | SERR19FEE
TR Y —J b
B SCHB R 22 17 25 16
T ERFSE « 36
B E Ak 111 118
MR N 7
Ly MEE A 133 125 124

(2)PHMEEDODKERUVZDH EER

(k#E) HFFFINDKEICHD

CHIMr PR ) ARG R O D HFEPEIC > =22 iEE 21T . F OfE R, 2RI
FAICBWTELSIHMEN, FER 19EEDOFRSTORBBGHBBEIL., FR 16 EEZEDR 2
ML TnWb, £z, BIZRFREMBI SOV TH, IGER, BRIREK, HIRE&HED
WAL H N, R 19 FEEICIE, R 16 FEDOKREE LR > TN 5,

FERERFE LS HAMFEICB W T, FERESICE SR RO AL ZBBAICIT V., H
FIZHBEMICHLEEZ LT 22 L THESESSOMHMFICZILZADEEbIT, FRBRRD
ME~OBTICHLED, HiICB T2 LE L TCOREHEZRZL TS,

UEoZ &b, HRIEBSORIIE, MIRHINLIKEICHD L HBT 5,

SWMEBIT HEXKROKER
(DBEAZEDDH

BR BMEKROKER

(BRI R DR

ARZLI T, ZFE 2Bl T 280 ICB T 2MAIM R RBBICE S RN R %2 85
Ly, TIHBHFIE) o TINHFZE] ICEDE T, ZOWVTHICHD Z &7 <, THIEW
e B L, £Ea2 L Tund, FEAREE. ZE2AMEEr» s 0EE2RET D
REBWVIIMEZ T TEY . ZTEAKICOWTH, FERK 16 FET T, 17T FEIT 6 M,
I8 AEIX 1L, 19FEIX 10 EHMEREZHEFL TWVD, £, THUHOMEMREE.
HE2ICEMNL, e EE - EEREBRICERD MHir s &bz, FREROHEE~DETD AT
b FFFFH RS SR 16 0 19 B | TRk 18, 19 FEITIL, A 40% ML T 5,
FERWEERITIKROELY TH D,

(EBEHr5E)

FEMEPFIETIE, REDHBE LT Z X7 HERICHO TH 27 = L3 25l ik 2 Fil
THEMW R EMIR Y )7 B A RIEE W7 mRNA - U AR Y — & - tRNA - FIER K 1 D 8 4y
THEAERERICET 2081, KBEMEE L TaVWilEMmEz2 05 b, FANT A
RER DN A FFEEHMAB~OICH TS ZFHOHICBWTEEINAL TS, S5, &
Mfaz o X7 EEREEFIRH LG~ T Y 73T 5 IEY 7 F BB RER &
X FOFIN R ERIZ T TR, E B LoXFEMELZED, ZNL6D0—HIZEHILD L
KIEFEEME~OBRFEMTDOATND, 2L —HEOEMRIL, ARELENA A A X
AN —HEBEEZET 2R EOREWVIEME T 7,

T, BE - JENITIRTET D5 ALY OALFIRMR « LR BT 5 A T o
32X, T AU BEDHFLE (American Rock Mechanics Association) 72>6 @ 2006 N. G. W.

_6_7_



BRRXFIFH 2WERL

Cook Award &, HEH D 1% #E S5 %2 (International Society for Rock Mechanics) X %
Manuel Rocha Medal 2007 ® 2 SO EZZE Liz, HMBOWKKILHREIZE T 282872 £ 1%
K [E « Prakash MM 2> % . 2006 Shamsher Prakash Research Award 5 B L 7-,

(it~ A B 5%)

AR TIE, MR 7 7 A~IC X A2 EHAIRICE T 20%01L, BABESS L KEGFE
LAOF AN FEZARERSH (2006 45 11 H AU A ) 5 55 [ms H W B2 i 5 2 (2008
FEIH) ITBWTRFRHEEZZ T2 E, HAMICLER SN, £72. SHOENFRT (FF
FrES 3624238 5, KFEFES 3624239 5. FEFFAE 3769625 5 ). 2 R0 EEEREFF CKEFEFF. US
7067204, wE[EFFFF. FFEFE 10-0709923 5) BB I N,

T, KUY —0WFETIT, fbFE o —EHIRTHAMICEL R Yy —TFT L THD
Sensors and Actuators I Ffim XL & L CHEHEH I, F-EHESHE (International
Conference on Materials for Advanced Technologies 2007) TOEBEICHEFIN LR L,
& < FEm S Tz,

MENENJER OB LB - BT LI 9 2898 1X. The 11th Interational Symposiumn
on Science and Technology of Light Sources (2007 4E 5 A k) IcBWT, 7. F#H
ANV —VEBEBSEBEENAAOZODOF 5L EE F LB O 41X The 7th Perpendicular
Magnetic Recording Conference (PMRC)XC# 31 [A] H At AR F2 i E S O k{4 &=
ERLEKY ARV 2T A CBWTHMGHMBEE L TRRT DL, GmVWikmas = J 7,

(tt=E# - EEE®R)

RS U CAFZE 2 fHEfE L TV DB\ A G A TR v ¥ — Tk, 4., i
SNSRI D X R B E T o TV D EL M RE 2 ERLABHEL. [ TeTr A2 -
TATry Rl EHEVCVRY U LA EHELTVD, KU URT T A TOR O IR
T THESBHOMEICR L RE R E LB, Ry 2 —NEEBLEXY o XIE
ARERAHEEEZBL THRICEEONTE R, 20X ) RBGENKET R LX—4
KEESHAEFETZIICDETHEL OENNOHFIEERE. F7EE & O LR IE~ &3
BLTWS,

gy, EREEFCZNT2MERRESLETORMIT, WA »D BLER I, X/N—1D
KENDLDOBEFEZZ T T, 28— O 0 A& - BF2E, 8 E DO s E% %
EFRLTEBLTND, TNETOBRKERBLE LEHBEHFRICKSE, 2= 1D 5K
L RINZMBEERME L, KM AELE LTH b~ XHNIC TBIEREST I AT
4 AN Iw R ZRELE, BBRICETLOIMEOKRKIED 1 >THDL X X—LToO L
WREOFREREE ] XRAEOEE R EEEH > TWD, £/, Rk IS FEEITERE L
7o TBHRIEMMTEE v 7 — X, FRN—= 2D LT DT VT « MG EERE Y T —
JOFRLPAE LT, BEEOXEICLERVMEATHD,

(2)RWWIEBEDOKER U Z O H B IEH

k%) WS b Kk#EE RS

CHIWrPER) BT SIS HMEICES £ T, BIAEWHFZEZER L. £ OWF78 5k R ik
SE, ZOAFEMTUEOREROREEZZITTEBY ., FR 19 FEEOZEHTIT, Fik
16 AR T 43 fFICEML TV D, MREREOLEE~DETIZENTYH, FFiFHE
PEEL DS . R 16 T~ Rk 18, 19 FEITIL, K 40% ML T 5,

BT, RN LB Y X EERIEIL, RA N AEF RO N A EER
WBHE~DISHAPYHFESIR TS, B Y o R EAREEZEICLEAEAM~T Y
TNWX T HEREME LT 7 F oM EE - BEEOXFRTERBAL, TOMREDO —HITE
b LIEERALbE~ORFR ITOND L, BMEESTOMNRKRREOFEMICE EF D
T, LSNP LOER~DICHBICEW T HLHIBSCEXROBBFIC -2 TWND,

UEDZ et FRMREORMIE., BiffSh b K%L BRI D &HET T 5,

_6_8_



BRAXFIFIH BHOMLE

m EoORLE®DH

OFF1 THARFSHOA L] (FIFEE 1)
(B o LN d o 7= &4 25 EH)

WRa—T 43— F—HEZEANL, R —TFT 1 X — &% — % F.0IFHF0F 58 4 B
EDISHEFEON ELERFEOT T v aT v 72T, BIREOH EIZED WD, £
DfEFR . TR 16 I NPRE 19 FE OIS RIT 1.24 5, ZHE ANB TIEHL L2
WRERREFHIT, THLEN L2555 L 13T LR -> TV D,

QEH2 THEHRRDHAES~ADETOM L] (SHEE 1D

(Eom ERd o7 &9 5 )

R e HE IR T SR E OB AN L DR E BRI A T, TEHICBVWTH, F
A 18 FEN L FMERBER B L 2 EREZET T, HEOEOMER, 7 LI
B bHEEbic, BEBAe., LRFRICONTS, BMBPRISELER L, T ES
EHRIZED T WD, PR 16~18 FEITET - N OM LR & % T2 bhFe %% 30 1F
WZxt L, AP S e LTBRIC 38 ARSI TEBY, HEIHEOKRRZ LT T
Woh, Flo, BHEANBETERLT D &, FRk 16 I~ TR 19 F 513, LFEFS
8L 1,25 5, BEEEMHIT 1.40 FICH A TWD, £, FIFHBEBAERS 1,40 51
L., FREN00ZEAKLWINEmICH 5,

_6_9_



BRAFEIZHER

7. BIZHESR
BT PHEROWEAR & R -« + - - 7-2
SWEE L OKEDHIE - o o o o . 7 -1
SHTHEE T WFEIEER ORI o e o e e 7-3
SHTEE D BFZEREORI oo - - - 7
O FEOHMET o e e e e e e e e e 7-9

_7_1_



BRAFEIZFHER

I EBEIZFHEROHAEBEN & FH

1 EXFH
ERARFRFPEE TEMER (LUT TARBZER] L0 o.) 3. BERERFEEEOHT -
WROBELEEZ., MABHOERGHEZRDO LI ITED TV D,
(DAERE B O MAITE & kO Rz iE» L, FE 0@ 2RO LB TE 2 &5 FHF5E
£T, LV mwAKEOR FEHE LML R T 5,
QBEF L LENFEOZRRMOW K &L LT, 2D EFFITIE A, IERROEE~D
E#ux XD,
(3) E B 2 KEDHIZEZAT S Z 2@ L T, BFEoHICEIT 2HEMN - TN AM O
TREMND,

2 HROFAMK
AWFFERIT, BERFEELOCFHEZEICH - T MMk, RE, £ 2E8EE T 54
ORI MHic Ebic, EHRLED LT3 o0 BERAELZEITF WS,
(DHBHEOMEMES 2R ZIE L, THilk, BREE., AEm) 5B I3 25 K5 & s A
MROFFEEZKY , ZOWFFRMRREE L HRITHET S,
QHTHOHZMAETHOMBE L COBTHEORFRBEZIEN L, FEDEHFOH LWVHE
R,
() tEEmZpEE IR L, BHFA 28 b il &dids U, ol 4E & o o k% A BF 78 L A
ELToREE RS,

3 ZERv#AE~0ER

(¥, MXeEFLE L THERREZILSARL, Y%0F0FMoERE - ERICH
ﬁéﬁ‘j—éo

)t ZEMAR E L T REREPAET 2 MM EOEE~DETLZKD |
VDT OREICEBKT D5,

4 HEBOREBLER

Fpk 18 £ 4 A, LV RELLEMERGZ & D7D KRFFROLMEITV, RUFEEIC
TR 3HY (LERETLYHEK, WEAGLYPHEL, EFHERLYER) LHYR2H
B (BEERTER, REKSEBERYHER) 2B L, SHERIICFT 7THEE X — (i
BRI A A T I 7 A % —, hERERFHER ¥ — BRERNEE ¥ —
WM AmB T Lt ¥ —, FHELMNIEE L XY —, REBFERAT T X —,
BAERFMIEZEE 2 —) TR TL2HENFHEBHE L L THHIL, F8 - RFERAT
ZATH L & bilo, HE L T2 L, KR 2%, Mk bR, A, i e,
Mo 2 RERL WD (BITEER 1),

(BETHERELTDOHAR]
BITOHE2EETo2MOMME LT B TEEOKHBZIELLIEHEMOyBIZENT, E -
BLEHLICAHRELLEEBEZ LT 2L 010, R HIBICHFEREZRE T L, EER L EEL
TN oORBEEz0FEAERIHFEFIL TS,

_7_2_



BRAFEIZPHER

BI¥HREEMRt 2—0HBEE

”mmmzﬁﬁaj

_7_3_



BERAFEIPHRE SWER I

I H#WEB I EDKEDH B

SWEEI BRIFHORKR
(BRI EDTMH

Br HRIFHOEEKER

(B TR DR )
1. AREBHERE (E6 [1]. WEEE 1)

g [1] 2, £FR (B —#HB2E58) R TL2BHEOMRIGHEETH HE
BT X EmSCEL, HME. M., R CoOMEMEHNEY. EESE - Fa K OCEANREE
(G TN I

BHA R CERMERET., FRk 16 I NT, Fi ISEFETITHERE o210
MO OLTATHHEML, —AS 70 O@mTHIT 1. 400 1.6 ~ML7, ZOMmTHEEE
EBHEICEARTIEESE -T2, ENRBR L FER 16 FEICHITHEMLEZ, £, FER
R X DR - LS FRIEE 20 b 2B EHEM L HE —~ A %E72D 0.3~0.4 Th -
oo TNHOETZELTCEES, MEFMECORMFREEELE A MERICH D L, F
A% 16 A FELLRE . AFSE D IEEAL O DR & - 72,

gE 1] BB )RR
Tk 16 4F K 1T AR PRk 18 AR PR 19 AR

H H | #E | e | FE | BB | e | FFO| BB | e | FE| R | e
#wo| % v ol % v ol % v o % v

i 3 330 1.4 311 1.3]377 1.6 | 374 1.7
%%-ﬁﬁmﬁﬁﬁ%ﬁ 85 | pqo 04108} | 0.5] 90],, 0| 0.4] 72, | 0.3
EE 2 - e | 237 1.0 | 252 1.1]318 1.4 | 226 1.0
FEaBES 775 3.2 | 883 3.7 | 944 4.1 698 3.2

(BB & BT IR AT BB 1)

R 2 HMEMEETER HFHEE
160

140

120

100

% gp
#

S
m A BFGER EATT
e

60

40

20

0

FEIBEE FRITEE FHISERE FR19EE

_7_4_



BEAFELLHRH

2. MIRESER

BEOHABERER/R~OBEFHIITH R TWVIN, BT ESER/ROLDIT, BF
MBI SR FERFICIIMEa—T 3= — 2P LI EROMLELEZORFENED T
Ty aTl v 7RIV, RIREOH LMo, 2, WA THIFNLRNEOEE . 4
HERLERT L2 LELT LA THERVWED, £2F KO T2 RR O 50k & X
THRIE~ORFE LR L, RSN ERERIC RN L L) X EERHZ &> TV

B mMisheiconiz, B [3] — 1 ROEE [3] — 2R T LT, &
RITER 16 FEED 91% 006 R 19 FEEITIL 103% & 720 . F 7. SR M5 8 m %
L. BIREIT 36~30%FHBE L TWA5H,

STIER I

k(3] —1 RZHFEEGh4E SRS
SERR 16 A JE | SRk 17 AR | SERR 18 HEJE | Rk 19 4

Jit B0 F 213 208 295 223

# B 233 230 295 216

i E (%) 91 90 100 103

B AR AR S 80 76 82 88

BIRE (%) 38 37 36 39
k(3] —2 RZHEEMGE EEIRN

< N Wpk 16 4 | Rk 17 4| Rk 18 4 | Rk 19 4R
i3 i3 i3 i3
" % 5 8 9 6
B2 BFge B (55 58 A 28)
R k - 4 %8 | 53,500,000 | 84,800,000 | 79,500, 000 | 50, 400, 000
" % 1 1 1 1
B2 wFge g (CRA A R 28 %)
R o = 4 %8 | 74,900,000 | 74, 200, 000 | 65, 300, 000 | 52, 000, 000
e % 3 4 3 3
B2 Fge g (FEMFgE (A) )
- 7 4 %6 | 26,500,000 | 31,200,000 | 19,500,000 | 17, 100, 000
" % 12 14 15 15
B wFge g (Mg (B) )
T . & %8 | 56,400,000 | 60,900,000 | 65,350,000 | 80,210, 000
" % 29 33 32 38
B g (EEPIE (C
FHAR ( £ 0 4 %8 | 34,200,000 | 40,400, 000 | 41, 200, 000 | 51, 830, 000
" % 1 0 1 1
B2 wrge g (3 FF%E (A) )
R . 4 % | 2,500,000 01 16,400,000 | 4,800,000
e % 20 14 12 12
B 2arse g (35 F0F%e (B) )
- 7 4 %6 | 29,200,000 | 16, 100, 000 | 15,500, 000 | 13, 300, 000
% 6 5 5 8
B2 a7 2 (5 FRF5E)
e . & % | 7,100,000 | 7,400,000 | 7,100,000 | 14,900,000
" % 1 0
BlfwFge g (FF DI BFgE1e HE %)

R St & 2,700, 000 0
B (BT 4= 7y G 1 0
7)) & % 1, 380, 000 0
. o e % 5 1 6 7
Bl2BFge 2 (5 B AF 98 B 5 5 )

4 % | 5,000,000 600, 000 | 6,300,000 | 7,500,000
AR 4 % 289, 300, 000 315, 600, 000 320, 230, 000 292, 040, 000

_7_5_




— 7. bR Bh @ LA TR

TR T a T T

(%7 3000 = b,
[gr i - HRUREFENIEM SR 7 e 7o 5 ) Zi2s@| L, £7-.

BRRFETIZFHER

STIER I

(& —70y h& X

NEAV - TAVUMHAOTI~T U TEFHILV 7 F o IcElT 287wy =7 MIT,
HADOME— 3 HFEHERE E L CE L FAME > Ok EZESE L TWD, 512,
B WS AR A JEHERE 2. PEERUINIF R B s . BRI St Bt HEEFE O X FEf
0. ¥, AW & o LFEAF.
HE— NS ELEY L2 U EOANREEEZESHLTWVWD,

T, HEWAZEITEE 200 < AHEELTEDY .,

gE [4] T4, Ziearg. RS
X 5 Rk 16 B | SRR 17 AR FE | SRR 18 AR | YR 19 4E
% 118 103 94 80
FAF 4
4 %H | 103,751,715 | 112,196,925 | 76,163,407 | 66,101, 990
_ L 21 22 32 33
= FEHE T (il
4> %8 |194,519,450 | 68,895,100 | 75,401,200 | 93,476,555
. S 0 1 1 0
E:E 7‘!35%\%
S RE RS & FH 0 270, 600 270, 600 0
(G S 48 62 57 61
N IEIB:F%/\
4 A 61,053,000 | 79,954,000 | 73,208,150 | 77,243,730
% 0 5 9 3
Z D fth
4 0| 31,044,308 | 40,650,600 | 51,200,000
% &F 187 193 193 177
LK BE 359, 324, 165 | 292, 360, 933 | 265, 693, 957 | 288, 022, 275
GRH5] =N HF 28 Bh Ak &k (BA7 )
ES 5y Rk 16 AR | PR LT AR | AR L8 AR | K 19 4R
05 O Bk & 16 17 24
(ZE RIS E) | & %1 | 63,542,000 | 43,903,000 | 40,360,000 | 35,012,500
7 8
BT 2E B & 0 Bk L
& # 4,999, 548 8,708, 000

3. FRVHAE~DEM

KWFFER PN TR E oo THEL 2. RS,

it
120

100

&0

1
25 60

40
20

1]

6 #EAFEEEER

=GR

.
F=

wE 2

FEIEE FHRITEE FHRISEE FHRIOEE

_7_6_

AR TH 45 ETh o . &
WCEBERCEE T 2 M AEmE S LR % — 12, B8, WBA» LRI mO ¥ N
JEMREAT > TWDLEARMRAEELEEBLAREL (e r 40 - T4 7 P2l EHER
VURT UL ERMEL TS,

B - R
2 E - FEE
B 2
2 - TsEE




BRAFETIZHER SHEE I

R FEDOHZ~DETFFMO —2d 5% - FriFo M - BHEBLEMBEMIZH D,
Flo, MMREREE LMo EEFK., K, BREFCOLDPDIBKREKROEERZET
SEXERME, BRES R EZIToTWD, Friz, BEBEFE TR, 2= KRENL
DEFEZZIT T, XRN—= L OMT XY GHAE - Jf78, HREEBRLZOMBFHESE, ZNET
DO E ML LEREMEICESX . 25— 105 k2L EBSHEBELEE L. 155
W ELTH P AN TBERFEY T I MF T A D bR ZHRET DR
L EBM IR AR L TV D,

BEOWIRIEEIL, RFv 79 A4 b THEMRAEEE) ChETsLLebic, T
IR HmE (L%%R)) & [HE - -MAOHPH (BFER)] LLTEEDARLTWVD,

HREOT O FEFLEAR
45

40
35
30
20
a0
15
10
5
0 . .

SEAIBERE SPRRITERE FRISERE FRIOEE

H 8
240

200 |

FRLIOERE FRITERE FRISHEE FRIMER

(2)RHMEEDODKERUVZ D EEH

k%) HirrahbKEIZHD

CEIWrBEH) MR F WIS - T, THidl - 8855 - A ) ICBE T 256 & 2 WF 90 % HfE it
LT, mmXEH, BN - BESEBE., AFHEERSZMEE L TEEL, FRk 16 FEL
Be, TNOOHFREBITIWEML CBY, HFEOEMEALEZK > TWD, HTEa—FT 0 F—
H—Z Pl LEEBICE DB EMEEMB ST T TR, HENRABES ORI
LEEMICE Y LA TWD, Fo, B - KR O HFE - B850 A W B %% T o BUR
b2 EERTBHEN»SL, FREKEOHSZE T LEMBNICIT-TRBY, Hik»r6 0
HFICHL 72z TWnb,
UEoZ Ent, HMAREBSORMIL, WIRINLKEICH D BT 5,

_7_7_



ERAXFETIPHRE SWEEI. HEORLE

SWMEBIT HEXKROKER
(DBAZEDDH

BR BMEKRORKER

CEE YY)
1. BISFEHARYMATLERARNE

EHBOBEAB OB LT, EERSE TS T, BT%, BB TS, #ETE0
BFE4Y 0T, DB A fy T2 Uk, BERERTRE - 7 /51 AL QAL R R B 0 BF
SEC, EFWHIE Tk, BF7 S A W%, BB TE, 27 L
Xy b U ONBT REMERE] T, KE, W, KOE, BIRERRED )
BT, DIRBERAER ) CUE. AL WL BT B 5 B O & RS B A IS D7 o
THES B LCOD, 810, BEAYARBT D (IR, B, Ef) ICBET 3% L
BT R s — L LCHE L, Z 0 4RI TR L 2 E BRI TR R % E
FTu 5,

2. HBHILOWMERR

(EBEWR)

ZUNRTEERICAMN R 2 AXREROE AT H T 2 EMR Y X7 EEIEE RV
72 mRNA - U AR Y — L« tRNA - BIERIA F 0 B0 FE G RE K « BV B v~ 7 U 726 7 5 ot
PHIE D 7 F U R O TEERAL., TOGRIECHK~OIEHAMBFEEENTEY A
BEGLENATA LV FA N —BEBEEZEHT 2R EREFFMELTWVD,

BE - JENICEKTFET 28 0B O FEM - ILIBREDICET 258 T30 %EE,
T AU BEDSH¥4E (American Rock Mechanics Association) 725 @ 2006 N. G. W. Cook
Award &, EEEEO HFEH S 4L (International Society for Rock Mechanics) X % Manuel
Rocha Medal 2007 ® 2 DO EEZE T 572 FEBEMRFMEE TS,

FLE FHORBEMEE EROCHEDEOAERBRE O ELFHDIEEN 1 Y =
gk Tazxsx7ay=7 M B L, TIEH2ZEEHEZH VTR T—Fi=E 100 &
FL EOMEZMAT L. 3K BWE 54RO MBI 3 RITE L, 2007 41
Nature 28O [E BE3E The Astrophysical Journal Supplement Series |Z## X v, # 5] H{E
BT ZNZFh 16, 24 f (5 IST #EScience Citation Index Expanded (SCI)), 2008 4£3 A 5 HHfE) T
HH, I XBBRICEIY EREET I v 7 F—NVOGFEEEZHLNIC LT ERIT.
NHK O E==2—2 Hl, BEMEE (=a—Fr, BRY M= X)) TRY EFbh 5
REHSICRERBERBRDH -7,

BEERETICEWT YOS MEIELZ FZRE OBMEEEIC X0~ HERETHEE
BT+ oL bz, MAKEHEEOANTHE A VYEL RN TEAXA Y] O&ERKEREIC
PRI L 72 WFZERFEH L 2007 IS RAY D7 RNV MHMEYD 7RV NEEZET DR
FEBEMRFMAESZIT TWD, £, £ 20 FREMEDO~ o bVER G T o R I
OREEREICH IR THIO THPIL Nature 3EICHBIND & &I HHL==2—L LT
ZEHE I NI,

EHBREA ML A ET A AMBNY VTNV BEOLX Yy N =7 2BV THLAKRE %
RI-T5HEO) Vb EZRA L, IHEBEBICLDIEEREEOIK TN X NI HEE
RADOEFRICERNT 2 ZEE2MHAL, A2 %27 b7 727 %—0F) OFEWIEEZE Plant
Journal (IF:6.6)=° Molecular Microbiology (IF:5.6)cf# I,

(I AEAR)

W77 A< XA MBHAIRICET 2098 1E. BABTEES L AXETESEZSOE 4 0F
B LR ERESE (20064F 11 AU A) RFH L EISHMHEZHEES (200843 H) TO
BrREHEZ T2 8 MMRAMICLER SN, £72, 3HOENFFTF (FFFTH 3624238 5,
Fr P25 3624239 7. FFRFH 3769625 7). 2 fFOEERFFFF CKEFRFFF. US 7067204, #[E Ff
. OFEFFES 10-0709923 B) A EAF L 7-,

MEANENRIR O LB - 1R LI T 52898 1L. The 11th Interational Symposiumn
on Science and Technology of Light Sources (2007 45 A kW) lcBWT., F7=. F#H
A ML —=VEBSEEAOTEZDOHF G EE U OMIEIL, The Tth Perpendicular



BERAFEIPHRAY HOMLE

Magnetic Recording Conference (PMRC) X% 31 Bl H A& AR T2 FI il & 0 X &
HLkd VAR 27 A WTHFH#REE LTREERT 2R E, stz 7-,

(=T - BEEERK)

EREAICEH#E L CIFRE 2 L Ch a2 B AEGHR 2 TEMAEE v ¥ —TiX, BFE. #
AN REMmMOZ NI BT ETo T DLELRMREZERLARBEFL. [ TaT A -
TATZy Rl EHESCURTY T A BRABEL TWD, KT UR DT L TO RSO iHEHE
FE T2 OMBICK LRERFEEIC/AR D &L bic, MillEEiicbEmML TV, F
T VFAMFgEE v — N LT ¥ N E A RREN A R K E = kv X — K E E S A
MR ZIZI LD ETHE OENNSOUEHERE, FEE L O-FME~ERKEL TS,

FR=LDRENLDEFEZZ T T, X/N—= LT~ {4 - #F72, HREE™ DO
MR A S 24 F L CEMBMLTEY, TNETOBKZEBEL LEHBEMRICESX, X
RNR—=JL D5 RFLFMRVWHEEMAML, ZMPWARELTH b~ XFNIC TEERFT
TIANT T4 AT b~ X ZERELLE, BRICEAT HIMEOKIEDO —D>THD X
W=V TOLWKEOHRERSE S XIFREOEELRKIES &> TS, £, ¥Rk 18
R E L TBHRERMEE X — X, XN — L E2HOET DT T - MK E
WAy hV—2 0o LMEE LT, BEEOXERICEIWMYMA TS,

(2)NHMEEOKERVTZOHIEER

k%) MRS Kk#EZE LR

CHIrEt ) ARBFZER CTIX, RO FmEIcin - T, SN M98 0 S IS BFZE O g A W
SEHICBWT, MIRESHZ2FERL WD, ChboMEodici:, MET %R 4
—LEE L T EEHET S LT, AFEEWSAE L TERNIIO RS, FREFTE L O
RIAFFE~E BB L, WM& o N7 EEREMICES LR REST H O KB E &
R EYE LK E OFELZFARLEENR R ey 27 b (2 XERXAT R
T M), FLHERESICHTIEEE - @i T O EIL, EHEEM RN A
BT, PR OEBEESCE LD RICEAL THbmWKAEIZH D,

T, MEEBIEEZONEELHET 2 L CEHEELRLEH Z2H - TEY ., 204X
FHAE TR A E 77 & L CTHS ISR S v, BFZEECHR o #2258 o0 b B
WCRZLTEY HEERICOEYV M2 Y, BTROMOMWSEE L TCoORKEE2 -1
TW5,

Loz b, MEMREORIIT, MIfFFSbKEZ LFEZ EHET 5,

m EoORLE®DH

Q=M1 THEXEGHFHOEBICLIIMEFTBORL] (SHEEHI)

(Bom End -7 &3 5 BOE)
EFMICFIREESEZRE L, TRESEE O O # O k72 & o 215 4F 58 #E
DT ERERSE EFBLTWD, £, COFEEZB RN Ea—FT 1 x— X% —
LA TEY, ZEOMREIFEHO XESL, MMRAEZ LV RBEIEIEZOOME - HES L
ToTW5, Zhblicky, BTEPFRIEEA M E L, 2004 128 3306 (— AN 7%=
D 1.4%%) Thol-BFH T W T, 2007 4 FEIZ 370 fmam ([ 1.7 #m) &L 7=,
MR IL DL 1T, 2 —, ERNNAOMBEREEORFEMETHY, Har L X
N CHFEFZENFERICITDON TV D, S 52, FBHR0F2EE M Bh 4 O8I, 2004 F
80 (— A%720 0.34 /) 75 2007 £ 881 (A 0.41 1) Z¥IML TW5D,
Utz ns, MMEREBORERD 72 & HKT 5,

QB2 THMREREVA—LOEEMHEDOHL) (SWEBIT - 1)
Bom EXNH o 7= & W 2 HEH)
BTSRRI R LT A M AE MR TR v 2 — Tl BE. WA D Rk
i DX R EMREIT o TCWDELARMEELZERLHFFL, e Tr A4y - T4 7
-7-10-



BERAFEIPHRAY HOMLE

YRRl HEYCORTY YA HRBEL, BLEMRERYESITOT VT 08T 40— %
MO TWD, FAFEE 2= LT N7 BEERENIL, KBz LF—4F, K
[ [E LA AT S, 2 < OFENAOFEMKE, FE & OLFEME~LEBEL, EHE
W72 e e OBF R R % EiF T 5,

T, MIEKIET XA T I v 7 AR X =BV TiE, BEEIET TOWEME
OFEPMREEEE Te XX A4Y] OFKR MERETEEDOMHT .~ FLVEBETO
W R OB HIE R & OBFZER BT NaturegdE~0#Bik., 7R L ENE)] RED
ZEIZOBRB S TWD, S 6T B 74050 2 4 B & F 1k Al BAF 28 (2003~20074E ) |
FEE R (20044FE E ~) DA EE A LS L, MERIEEICE T 2 F %8 &2 [E A9 HEHE L |
HER B 53 B D 20074 G SCEL 3 20044512 b0 L T L 7351072 5 72 E AR O I AL &2 X -
TW5b,

DEozZ tnb, My ¥ —LOBEBEICEBNTHEOEWIFRICHERE L TV D & A H
T 5,

-7-10-



8. EEEFE

@P

BRI OMZE H ) & BRI -
MrmE Z

SRR

/

\

_8_1_

L DKEDHE - -
BEH T RREBORE - - -
SHEAT BEREORR - - -
BOM EEOHE - - -



I EERFUENOHARBHEFHEH

1 EXAHH

BIRRKFZREGGEASRFEZHER T, TNETNICHFOE R TEEERE, BINRKREEOVS
HMRKFTHERT D (B SFOLOE LB RFRE] TH2D (60444 H%E), &K
FORPEEFHEAE LR L ERE T I LICL o T, BROREEBICE W T, #x
DRFDHTIIWFRF LRI WAV ST A HAEICHHTEL RN 6, KEDEWFIN OB
LA ERHET 22BN ET 5,

2 HMEOHMEK

() 3 RFTHMTL2BEOMIED DM ELIEN L, THil, BRE. L) 2B ICBEET
D FEMENTE L ISR Z ERET D,

(D%ﬁék@@i@%éﬁ%%ﬁbT\ﬁﬁﬁ@%?é%<®ﬂ%%%%$ﬁﬁb@
WD MRS AN, O REEITDOAMEZEKLL, 61T, HRAEH
W%%%@m?%%ﬁ@%CQHAM\%&%E®ﬁ%%ﬁ5¢&%@ﬁ%%%ﬁ
BRI D2 LI T, HE20RRILER, NHLEBRREOMMIZETD L LD
WL ERERIC 'R T S,

G)VEFE. EMORNWZFMH., AT L2 LI TABOLEFEZWRICT 28 b
R THRAENLZERIE TH S, A%ﬂ%%iff%tf#ﬁiﬁ%ﬁﬁb zh
ERFRICE > TRfESE 20T, ZHEREDO KL f%T L. EWorkaE
LEEMERDHHNT L2 LEBBLHATHDL, TDOD E%%\E%Ii\m?\
%ﬁi\I%\ﬁ@%@k%f%%%%ﬁﬁb\%%%@ﬁ@%ﬁ@kﬁ%%ﬁ5o

3 ZRPUE~ADEMR

%u i“%%EA\%L?é\?ﬁﬁi%%%ﬁbfﬁn%%%f<ﬁ%b N
FHROFEMORER - EHRICERKTS L BT, R %#ﬂtﬁmk%hkbf\ﬁ

n%%%ﬁ%&#éﬂ%ﬁ?%$%ﬁmib\é%%%@%%uﬁﬁﬁéo

1)

55

4 HBORBLRE

AT, EMEREEST . AVEFERANPY, AVEERE2EFO 3 HEO FIC3H#HE
EE R OMETEEE KR Pl e 2 B LT D (BIREEN L), A 2T 5% K%
MIEE W ARG E Loo, BT LIHECH NI L TRYVMATLE EDBIT, KFEOM,
B A B 2 Tt Hﬁn@%%%ﬁn%%%bf“é

T, HFRZFCHEBEBLTCWDIELB TFERBRICEB W T, BE I 2 56 & 0SB
HOREEZMD L L HIC \&%k%“m%ﬁﬂ%ﬁnﬁ/5~\%Nﬁ?%&%ﬁ%?y
Z o= mERFE R TR R E R SR & LT %ET”%V’&6%° N
WEOAPIEHE ORI, B - BE~ORWoORER L, £EMS %Mbh%%%ﬁﬂ
FLEHEEL TV D,

| BIRERE 1 B KR KRB A B O 70 B

[(BETHHEBRELTDHE]

WA PR T, A 3 RFORFMEIE N LTI L - T, JRWAFZE ) BF 2 M1 A (T
ME LN L, KEOEWEM O LK OIS EZH#E L T d, Film ik, RIS
INK PR EEZRNRTDHZ LI o THFEMomEICETLHIELEBIC, BOHHLZDLRNLT

_8_2_



AHER 1

YT ERDZEDHFEINTVD, £/, REGEFOEERNL T, IR REEZHEIC
BT D2 LK BIEMEMAABAEES R TS, &6 T8 - VR 24K 2 — 2
R TYOT T 7V - BREFERTFAEFEN -] O OB FA L OLFEMIIC L -
T, R R PEE SO RBH R L ISHM BRI NTRELLLERERLRE LT DL L
Hic, el BELAEERASICE L, KEOHME A2 2 MEMRIEOLROE2HED Z &0
HMH/EINTND,

I #HEB I & DKEDH B

SWMEBRI HEFTHORKER
(DR LM

BR HMRFPIOXERE

(BLRIZTR DR

ABFERT, EMBEREEY. EMERFNHY., EWRERSFO 3SHLHO TIC3EHE
FEIE R OB ERE KR A E L. 3 RFOEREHE - AHEEHE (192 A)
THBELTWD, FEOFREICH > T, Sl EOHE XML~ XX 7 v — 7 CH#E L T
WIEH AT TCBY, METIMER L ZF—LoLREMELHEL TWDE, £, FKF
WCHE LT i a—T 4 X=X — &P LICRFRFPEDRYE L L CONEFIZ2 H
e TIT-oTW5b,

1 HREBERK

WEIE A AIC S K WRJETE By 0 R B i3, FH - WFJERR X O A FAIR VUL, B2 A58 2 A B
@, JEFEMZE. ZFEMELROCFREOZ ANRRENPLIEETE S, B [1] 12, #lK
FHIOFEMEREOFEL, AFTMN S ELEE - MLEECBRRH S B L OCEEY:S -
EANFZTOREHFLEZR L,

i DN FAR DL K OV = FE R AR

g (1] BEICL2EEES -

N SRR 164 | SRR LT4F B | S pR 184E & | - Bl 194F &
e 46 28 50 41
I T EE 149 166 261 240
A, = 25 2A
= 5 fir -
jz iﬁ " 2k 71 75 80 59
N E B 145 181 177 142
E N5 439 403 449 381
E 15 23 23 31
r e L EE 90 77 100 90
EF I | F .
i g‘%mm 1 2k 23 23 32 19
22 4 36 % ES) g 54 57 84 44
E N ¥ 155 212 202 211
e 16 20 16 10
. r e CEE 75 109 87 74
S S .
;; 2 S i1 ST 3 29 24 31 28
2 ES ) 17 35 35 36
E N 7a 85 94 134 200
* E 77 71 89 82
25 g 2 e 3 E 314 352 448 404
& | TR =S 116 122 143 106
. B 216 273 296 2922
YL Luk s
[E N 679 709 785 792
%8 E = 0.41 0.37 0.47 0.43
LAY F A R ST 2.26 2.49 3. 11 2.68
/190 o 4.71 5.16 5.69 5.34

_8_3_




BIEALESRENER HHEE I

EEHIL, BE T0~80 W CTLELTWD, Fifiam 8T, JE30sE, s e v m
A d 0, FRICHRCEEIL, Frk 16 D 314 6, 184 448 ), 19 FFJE 404 # &
FHEICHIML T WA, E/- . HE 1 AN 0% 08T, Ek 16 FEED 2.26 A b .
I84FEE 3. 11 fm. 19 2.68fE 72> TW\WD, FRREEMID ., Frk 16 FEE D 4. 71 1F
YRR 19X 5. 34 ML TWD, 2H 5 ORERITFERR 16 4FE 03k AL L, #F 58
DIEHEARHEINLTWNWDEZ EERLTWS,

FARICE EEm KT, BR [2] eRT B0, BF 100 U EZAEKLTWND,
ABFFERTIE, 2L Eo il s 2 A IR EE L L TR Y ROENTZFRA
TOERBEORBLREMIHEL NSO, BB RFIRIEEZIToTWVD, ZRTORE
TEE B AER] 180~200 HFAREE L 720 . THIX AT NS0 ZIEEFE 1R EREEIT-
TWHZEZEZRrL TS,

R (2] A X8 G SRR B O G ST

RE 16 4 SRR 17 4 R 18 4 JE R 19 4

Jooo=e R i R i R i R i

EA | ES ;; EA | E 4 ;; EA | E 4 ;; EA | E4 ;;

D33 N 95 37 43 75 39 56 78 24 49 72 12 42

ESIP NG 16 8 35 28 10 39 21 14 19 29 11 50

SR N 18 8 31 25 15 42 29 13 39 61 21 35

# 129 53 | 109 128 64 | 137 128 51| 107 162 44 | 127
TEFE A 180 186 180 182

74 14% | 0.72] 020061 0.69] 0.34]0.74] 0.71] 0.28]0.59| 0.89 [ 0.24]0.70

2 HMIRESES/KR

B0 R K ORICRR A &R [3] o3, BREHIX, B4 100 12
ECThHDHN, BEEHEEIT R 16 FED 223 400K 2 IZHEML TS,

Fo, RE%E L OHLFEME - ZEEMRAELOCFHMEOZ AR EZER [4] ~[6] 2R
T, . AWK E OILFRFIEIL, ER 16 FEED 24 5, FRk 17, IS FEEITfFH L
7o ZREAFZRIZ. SRR 16 EFE D 60 hv 6 19 FEFE X 80 L MAEIEMICE ML TW5DH, #
B1AEEZYOREMEERMME L EEATECOESHELIL. LTHUEEZRSoTWD,

TOXIITER 16 FELE, EHBEONTESE/S~OEHKITM EL TWD,

_8_4_



gE (3] BEFRBMieERRN  (BEEAM : TH)

K # FRRI6LEE | SR ITAEEE | SERRISEE | F 194 ¥

I RE 1 % 931 921F 851F 1054

1 % 2 PRAR 1 % 474 451 507F 494

PRAR 50.5% 48. 9% 58.8% 46. 7%

PR R & %8 124,170 135,950 127,230 118,030

HRE 1 % 7244 651F 601 7144

| R 344 364F 281 261

KT

PRAR & 47.2% 55. 4% 46. 7% 36.6%

PR AR & % 47,183 77,092 65, 270 68, 750

R I 581f 611{F 71 611{F

B | BRI 20 {4 16 24 2614

S I

PRAR R 34.5% 26. 2% 31.2% 42. 6%

PR AR & % 52,200 44, 600 61,210 67,810

HRE 1 % 22314 21814 222 2371

- PR % 101 fF 97 4 102 101

PRAR R 45. 3% 44. 5% 45. 9% 42. 6%

PR AR & % 223, 553 257, 642 253,710 254, 590

gEEE (4] SRR ARD (BN TM)
PN R 16 AR | AR LT AR | SRR 18 AR | SRR 19 4R
1 e = N 10 #F 22 {4 13 71k
= N4 7,587 35, 954 22, 507 13,393
S 5 ANE %K 4 9 10 1 12
SN o 8,209 12,133 14,736 18, 436
= e 5 N EK 10 28 ff 34 1 19 1
= N4 HE 11,905 10,070 14, 565 6, 882
A - NG 24 fF 59 fF 57 fF 38
= N4 HE 27,701 58, 157 51,808 38,711

“@ek [5]  =EENEEZ AR (&HHAL - TH)
P & TRk 16 FFFE | SRR 1T | Fpk 18K | ERk 19
B4 2 = A 28 34 36 33 1
N 58, 966 53, 564 75,994 90, 401
= 1l 2 = AN 18 16 17 21 1
= N &8 230,971 279,703 209, 688 112, 461
b = A% 14 1 20 1 311 26 1
= N & H 40, 798 97,048 90, 640 64, 656
s EPN 60 70 84 80 ff:
= N & H 330, 735 430, 315 376, 322 267,518

_8_5_

N

#rIER 1



TR [6]  FFH&Z AR (BFEHRMN : TH)
xR Rk 16 | R LT | ERL 18R | SERE 19
S = A 59 51 1F 62 {1 56
= NEH 115, 425 122,529 129, 560 96,517
S ENC 40 49 1 40 1 34 1
SN o 25, 250 31,975 33, 886 18, 452
- b 2 = N 43 54 1 39 1 24 1
NG 44,339 39, 987 32, 850 26, 678
s EUN 142 154 141 114
& §
NG 185,014 194, 491 196, 296 141, 647

3 ZEROVHE~DER
PR RO ~DEITOFEL L THMAMEO M, MARRZER [7] 77,

BN W -

gopk [ 7] mey pEME o HRE - BUS R

FEOHRE - BRI —EHLE L THEERL TWVWD,

N SRR 16 4R FE | SERR 17 AR JE | Rk 18 AR | Sk 19 4E
o H R 6 6 19 5
TR KT
B 5 % 0 0 0 1
H R 2 2 7 8 8
&) K
B 45 %% 0 1 5 0
H R 2 12 9 8 5
(SRS
B 45 %% 0 1 0 3
s 3 HH A8 % 20 22 35 18
B 45 %% 0 2 5 4

#rIER 1

Flo. HRETEH, BEMBE, ROLER EHMBOBRBEICHIGLEME T Y =7 M &

RE L EET M EE X - b HE LT RFELE V) IRNE RS HFOMELAEEL TS,
FRRFETIE, SLETOBIWOLEG - ABEEO S F - Mild L XV O & ik
SHLULWKERBMEMNOMEZ KL LT, Eaftd, RESFZLAOCHIBZIC L D2
A 72 K PESAREFE O ATE R 2 B s L T, BRI EMITICHLAB N WEEST 5 T/M T KEMN
by — ] aRE L, AP0 BERBITIEA AR ELERICECLT DI & T,
i3 7K PE 2 O TE PEAL ~ D BURL & B AR L T2,

(2)53 T IE B O KER U Z 03 b E H

Ok#E) HlffshdKkEIZHD

CEIWTBE ) BFZED G RPEICIR > TIEE R EEH 217> Tk v, zom LidER[3]~[6]
THETLIZLATED, £, BET LI X —L@#EL T, midy (&
) BELRERE, AWEROEIE L T O RF BT 2 E K %E O BFJE Rk S H
WARICHRKR T 2 ERRERGELONA TR, 2 bid, Hlk, REEESCHES L E
R EORBRENLOHFITIEZ DD TH D,

lEDZ b BREREBORIIT, SN OKELCH D EHET 5,

_8_6_



SWMEBIT HEXKROKER
(DBERCEDTMH

BR BMEARORKE

(BlRUICAR DR L)
ARWFIER OBFIERRIT . WK T D 3 RFEDRZFEM « RZERLRZIFERIC BT L 48T B
ERF G OBRIZH D, FRR 16 FEEUBDOBFZER R EZM LT T LIC]RY LT,

(W& IR A FER S H %K)

B O EFEIT DD 2 BT I L IR AT O R E, S ST REBUR K ORE O
oe s BRI, MWARES, RAEES, BIMAESE, BEREZO 4 5% CHEEZIT
STWb, FFiZ, BERRFETIEH., EREEEITICHETHEENFET 2 (M P KENEE
VHE—] AFEEL, ZTHNETOAME - AEEEDO S T - MR LSV O 72 & o FE
ek tRilc, M EERE L EIERBR ARG T EEBIC, [T LE<#HF OHikE
Ko TENRKEAD THIKICRI LEZREEa 7 — L 2006) TEBFEEZZET H7e L,
il K FEEEOTEMAAL~DOBRMAEED TV 5D,

Flo, MAKRKTTIE, BOLEMERLEEORRICER L, BECEEICEHALOH 50
BEIWCELD T4 =NV R A 270y b F—0) (BERE 227 1)
ZREL, AL N—284ICL > TAERMT 246 MO LM LA AT T D 2L, Hill =k
EEBEKEDOM IO EZ B L TS, fomarep VICRELEROER T
EANL CHMEEGELZFLE (e va 3, TORKOREIEME-> TLEEMICE
HaniTwWa,

(A& IRA R 7 550

BREB ST EERB T2 C, BEAEDONT - 7 - HFIH OO O Kl L
D FHEOMELEZENDEZEH LEEICHMAEZIT> TV 5D, FIZ, FINKFETIEAD
Mot ¥ —%REL T, HARRATHEMEIZLILFEELR WA DHEE2 ., RARFEEN D
EFERARBIC T D HRIR Z R 2 ICTHEE L, DHREHDWEICE T 28 E N A A 458 TR
U —FLTW5, F7. K 3 KFETIX. Science RIZE# I NT= A A o kM B iz
F— % —ATPase OEIHAY » V Of5 M EMITICEAT 2 AN O MEITRE S 5 L
MR ZEPL, KERZFRERLEEZE LUV IEOR S BITHb 5 YAy
BFgE., XY REPFICEENLIED MRS O DR M EORE, & HMmAE
T~y —=Vtv ¥ OFERTTHOLIREHNI 7V Y FEZLMENEKRENEHEE
BT H2WEOME, REREFLSEZHT-ELOABKEICHE T I, BRELOR
EREIEEOMA L, BRROFOKBICET 20 T E oM EREE EIF TS,

(MR R 2R FHER)

EEWAEEE NMAEGFOREEL L TORRKEORELEZOAEMAAOLZOIC, T Hl
BHESTEAERREEZDTFICBWVW T, LEOEROAERERZEN FIELZEE LR E21T-
TW5,

Blo, i CHEROERZMi-o -0 %Y BAHEEOR BT OM . BBB # X
BrZELEYANEZ ARG -~ OFENREDEORE. B KFES
e VA HEER RS IBMHEEEEE T TV AR T AR E o, BMARNTRERAS
NIEAVy 72HOLEERB, 70t a v X BAINDAOERGREM E L TORF
MR L, AERREICODDDDLIZERPRARREEZHETND, £, BRERFHERER
P X —TIE, TYUTORFWIRICB T REMBE, FichER L RETED
Iz, XA TR EONZWBIEALTHE (BEARANVEY) ITXDHERR,
HIER AL O BRBE A B EHB) L 72D R CORBELE ., HHEORW OB ELED L L it
R AR GARS

_8_7_




BRAFESRFVRM HWERELI. EORLE

N

(U 1 1R Jig 7K B = e 485 2 T2 )

IHNETCHEERBAKICETIEE T, ToOMAERLELELOMIEEALE T, B
FIRIMBE NS DO TH -2, MmMKFETIE, ABEOM IR EICE SO TER 18 4
BEICEE NEFEERB KO ZEHF M-8 - REMEE - £ &hfH) (EEEEAM. KR)
EE LD, £, MHFEEBARKOBEXE~OFHIZONTH, Frk 16~18 FEIZFE i L
TEERERE A~ R L OO IR LT, 21 ittt o ELr BB L7 T
A4 T CICEE Y - ZADAIKICEM L7 LT, Rk 18 FFICXH YTV —22HP
W dE b B & = H Lz,

(2)RHMEEDODKERUVZDH EER

Ok#E) HiffSh b K¥EITH D

(CHIWr el ) HWFE o Bicls T, 3 KRFORFEZIEN L T, LN SIS U5
DIEIEW I DT> TR ZHEME L TV 5D, FFFERRIET. EEMICE WMo & 5 5
FMME~0BHE, BETIHFRICBTLIFE., mXEHZR SIZE L, kS I2
IR ZIRSHBET DL LI, HIBOREICH IS LA HEL THEEmRIC D
MoEATEY, 2O OBFIZERE»LOWMHFIZIEX TVWLE D TH D,
Loz b REBEORIIZ., SIS KEICHL YT 5,

O L E DS

DOFEH1 TAX - BEEEOHREBEVLERTOARRRORERKRR (PWEB 1)
(Bom End o7z & W4 % B
WFFER R & LT, Rk 16~19 4E B THERM 1 AM 720 FH 2. 64 #f O F M7 T & OV 5. 23
TEDOFREREIT> TWDH, TRk 16~19 4F £ O F57F HREE 50X 95 T, 11 % Bufs
LTWb, ZTHUDLOMEMRROARMELIT, FE, FM I, FB8EHLE BT, F
B 16~19 FEEIZIT THELABIML TWD, FrI2, Filtim X & s ERIEL. FAk 18
EFICRELS EHLTEBY, XN 1.38 % (FHLEETIT 1.43 %), ZEEEHTH
L21 % & 2R 2 RIEB OIEHEARR D DL,

Q=Ff2 TMBELOERRKRR] (HWEBI)
(Bom End -7 &b+ 5 E)
B2MEEMHEOZ AL, BIREETIIZDL 2V 0D, Fik 16 FEFICHT
ZANEFEITHRAICHEML, YR 19FEEICIZ 16 FEED 1.4 FoEnerosTWND, &
REMFSE & RO Z AFEIZOWTHHELAWMIMOBMICH D . Fpk 16 45 & PRk 19 4
Eatkmd b L, ZREME T L6145 (1WTHEEIT2.405), HREMETSH 1.4 (18 4F
X 1.9fE) oML TWA,

_8_8_



	74-7-0
	74-7-1
	74-7-2
	74-7-3
	74-7-4
	74-7-5
	74-7-6
	74-7-7
	74-7-8


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


