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2014 FAHRBES FEMFREXEIBIR PO
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Sl ESI EHEE R 21 DR 10,839 M
REDAXDE 10 PMEERSNAFRIAEF, A5
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S5IXEEEHITHF, REUHER 10% BVRASIX
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2015 W AIiA

H& R Ena e X W I5R ZIDIEX YR E
1 TBEYIRSARZH D T8 S 35 1884 2012.3
SYERGIITEN AR AERRIITSG
2 el 36 1084 2012.1
ERERNBE=IENTEMEARAR 43 2616 2011.7

TESEMASETHINE
ENRGREERENGESES

3
4
5
6 | NAC EREFIEEYIRXIIFEYINEFRBIER
7
8
9

17 1039 2011.5

TBYIARMR S B2 22 1022 2011.5

RBREBESMAN D FEENE 22 998 2011.5

BREFIMEREREFRERA 22 1336 2011.4

10 EXR Bt M REIAA 32 2195 2011.4

1 ®Rilb, EMFMYFESR Topl0 AFREHERIMESIEX

2008 2009 2010 2011 2012 2013 2014
o EYIRARGENS FHESHIH . ° ° ° ) ( o
o EIEMGHIHENMBRAERR TS KN HI5F . . ° ° [ ) o
o EH{ENBHRIBHTINRERR . ° [ [ J ® o
o FRSHRATCINE o o o © O ©o
o EMRAKBUAMNESHS . . ° ° o o
o NACH: REFAEEHIRIN JEE MG R . . ° o [ o
o EYINRRREIHNS AR . . ° ° { o
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1.2 ERRRINE— "“EURARSERENESHS

BEGIRISHEE (Systemic Acquired
Resistance, SAR) @—8ENS1ESIEYFFSLIR R
RIBEMEREN—MEETE. HREMRFAREE
Mt EEIEREEYNITRERES, EERBEELIRS
BT, MREARER, ARWEFERTRAN
mk, FEitEREEYNTURYT, THEOAEFEY
— MR R URE, RARHERA R F AR, B
g, SETENAGREENEREESHKSFEAF
BT AREMR, ENBHNETEETFLHRBEYIRE
SESAFNRER, mETHENNER, WEYT
RESHSERE THREWMNIAR, MERRES
MEFEM AL EESESBRERNERE I
2H,

MARENRGREBENMESHSREFHXEL
FYRMER, fli, EEZMIFRFED FEEF
MM EY)F R Y Greenberg JT #3E F 2009 F£ &
# 1£ (Science) £ #9 “Priming in systemic plant
immunity” —X# sl &S, B 199k, %X
ARRWTEF_BNTRIFES 1 BRA (AZI1) 7251
BHFNEEEA, UXEZONIEXARRNART
TERBTEEFZER T B AR KRS TR LI

T

MNERFMMBEERE (£2) , ZEREAR
FOERZOIEX W EEFHE, TEHE55KT 11

x2 EVRFRBUERMNESES” HRANET 18 BIZOIEXE Top F~HEMA

HEg BER &g bl HE ]k Bties  Ebfl
1 eSE 11 61.1% 1 ERtT AT (FEUE) 3 16.7%
2 == 7 38.9% 2 BIEERERE (BE) 2 11.1%
3 It 4 22.2% 2 FBEEAY (L) 2 11.1%
4 EE 4 22.2% 2 WHRRKE (L) 2 11.1%
5 | FEHIEF 3 16.7% 2 ERMRFT (RE) 2 11.1%

2 =ZFRERAE (RE) 2 11.1%
2 HrARF (EH) 2 11.1%
2 RERKE (EEH) 2 11.1%
2 HERFHAE (EE) 2 11.1%
2 BAREAY (EEH) 2 11.1%
2 BEBEAY (XEH) 2 11.1%
2 HERERAFE (BE) 2 11.1%
2 TPRTWARE (EE) 2 11.1%
2 HIRRERT (EE) 2 11.1%
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B, SZAAZOIEXEER 61.1%. It EE BT B OIEX 55 10 R RER, XE. BE.

WRERFHE, FRASEXRT TR, SLtA . REMAERSF R ZARENAZOIESAHI™

38.9% EXEmSINEEER, HREENHATHEN™H
BRRo

MEEARE RN ZENERERE R (&
3) RE, EEZRBT 230 51X, SEHES1E
X2 28.9%, BHEE MUNEEMSIEXE (113
R B21E%, REL 101 RAvREs e 8HRE =,
ENMER, BESEFRUILRESIEXHEE
—, HREE=ZMESBHZAT 5K) , #EFE=
WEZEERMFHRPL, B2 KB XEA3IR
A NEERES 38X A8 Topl0, % FHMEZAY
MAERE.

SENTAREG “ENRGREENENGES

®3 “EMRSREUERMENES RS MRAATES e Topl0 M= HEM~ B

HEE Ex  #E5Pex  thl HE k| M58 Ebfl
1 ESE 230 28.9% 1 DY (BE) 31 3.9%
2 =E 113 14.2% 2 5BHEAFE (F) 25 3.1%
3 FE 101 12.7% 3 FEERBERFTRL CEE) 21 2.6%
4 ESES 71 8.9% 4 BT RE (FUE) 20 2.5%
5 EE 60 7.5% 5 FEERWURFERREE CER) 19 2.4%
6 | FEHIEF 60 7.5% 6 EERLE (EEH) 18 2.3%
7 = 55 6.9% 7 FEUNFRFHRERS (FEHF) 17 2.1%
8 SPN 43 5.4% 7 IINAF B LR DR (EEH) 17 2.1%
9 It 38 4.8% 9 WHTIRARF (L) 16 2.0%
10 | M=K 37 4.6% 10 RERFER (RE) 15 1.9%

10 RERKE (EE) 15 1.9%
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1.3 ERRRANE— “TRESERAIETHHNE"

MERKIERR, TREZRANZMEDEK
REBNEZIFEYMEBRAZR, HERMETHIK LR
EMANEE. FoIBIEFERYHRMESIFIRINEN
BIEIRTHARAREHATFRBANXE, mMEF
S5 EIMATETHINIEX —EMARBER N T H
AU SRV E R AR AT

BRELEHX 2N AEFEATHERMRR,
EEFEEAE SRR OEI X EE A ER S ERMATER
EHITHRDHT, RIVEJLHERARBIFETRITIR
®BIES, HOMAAXERTRESEERELHEILS
ERKRZMEMSHA. EEMRBEERBEINE
KR FENSESENMATETRRHATIHE, B85
EARME GBI BEFTHRELHE RN, 2012 F,

x4 TESERAETHNIE HREDE

(Nature) ZETETH 11 PEXRBIBZERIZS
N—IARE SN, 2IKAMARREEIRERAM “F
S Kk,

BARZPRNBKE R T TESIAT ZHHRMKE
KHWIMR. BEBRIANNFFERNMFSILRHMHE
THIBEINBINERRM R ARRBNARIIZOIEX
WRERER, “KOKRR M “WIER" IR

SXHTMEVIE TR X BER,

MERMNENEE (FR4) RE, EZIAT,
EERNHAIRERMAOFERE, SIBl 7B 65.9%
Bz 29%) , FNEEHRTZOIEXBHE
A 10 BINAE AT 8 4, BREMST T HMWEZ.

H 44 BRZOIE XY Topl0 /=t EF = il

HeE Ex  t&iiex Ll HEE A Zies  Ehfl
1 ESE 29 65.9% 1 ZEEERE (RE) 11 25.0%
2 | BRAFITE 8 18.2% 2 EERUBHME (EEH) 9 20.5%
2 | m=EX 8 18.2% 2 TREIFART (EER) 9 20.5%
4 EE 7 15.9% 4 WMEATFAE (EH) 7 15.9%
5 | FHEF 6 13.6% 5 FEERRUBFZHRARE CEE) 6 13.6%
5 RE 6 13.6% 6 BEZHREAART (FBIHF) 5 11.4%
7 BAH 5 11.4% 6 EEMRATRE (EE) 5 11.4%
8 =E 4 9.1% 6 mRFE (ER) 5 11.4%
9 FE 3 6.8% 6 BHRMIKRE (EEH) 5 11.4%
9 =FE5 3 6.8% 6 FTHEBRFE (ER) 5 11.4%
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B9 49.0%, BEJSLTHMER, BHEE 2878
AMIHESEXE (2635/) B4 E%. RAFIL,
EXR. BRSF. ZENEECHRS~HTRE SR
51EX, LL10% AR S bR TIZENARIE 2 Bfk.
HE. PEMIHEIUUL 160 BHE51IEX (1%)

2015 W AIiA

ErEs XX 8RR A 10 WNMBH, B6 KB

REBEFMA, AARANZESME. Hit4 X
ARREFEE. BF. KRINFRE, ZEERR
AR FTBELL 105 5118317 Topl0 HlAFHY
%21, % 5ME 6 BNERANFTRFRARZREM
I EEARM. SERMHAR. PERFHLUE 8

FEE 3 #hPAo

AU EFIRE N TURABE TS o

x5 “TESEWAZRTHNE HREVEPRIESEXH Topl0 = HEM~ LA
H& ExR &g bl & Ol Ziiexx  Eefl
1 eS| 1088 49.0% 1 EEHFMERS AT (EE) 197 8.9%
2 | BRRFIE 263 11.8% 2 FEEERRUMFHRR CEE) 105 4.7%
3 mEKR 251 11.3% 3 THIEAARE (EEH) 103 4.6%
4 PRYESF 231 10.4% 4 BEFNINIARE ER) 86 3.9%
5 =E 216 9.7% 5 ARFRZEMREZERS (FYH) 81 3.6%
6 B 216 9.7% 6 |ITEIHM. SESRUWMAFTF (ht) 80 3.6%
7 xE 159 7.2% 6 EEERE (EE) 80 3.6%
8 FE 158 7.1% 8 FERFER (RE) r 3.5%
9 Imt 157 7.1% 9 EEMATRE (EE) 74 3.3%
10 BAF 101 4.5% 10 FIEFEIBAF (EEH) 71 3.2%

2. FENH

“WEYHEBEFHIRIE. FRSEYTHEHMERERE
IR E"
RIPFE—NETHENE, B “EYHHREFHIR
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R EFHRFRRRE, RILEACTEIRM,
#HERDINKERTENIERT, THHEYMT A
MIE. ALRFBMBEYNRR. BEEWNEHIFEY. BN
EHAMAEBEENRIL AR RRERE. £8HF
BEREERE N, EPHTEY BRI EEN ],
BIEHE FRREAE R, 2% MR ENEMAR,
REBMEHRM, RSEYNEIEREEEM,

ZHTHENA 15 RIZOIE X E S A M &L 18] M
ZPARARTHIIEMT. BAFIERD I AT
BY Shabala S #URTEIEYMY &L 75 EFA 2, SIEk T
4BIZIEN, MF 2013 FRERN—BERILE
&7 MEEYITNEEENG RN HEEEARHRE,
Fs MY ER ST B LA BV R RELADB IR [R5
REM—RARIES RN T RBRIRIEFEIER
AUEEE R R RN T 3R B A Y M R 1 B
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UK EAZ O XN HRBIER AR N LM E (F
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*® 6 EBSHRRFOMN Top 10 FAZRAENG

2015 W AIiA

& AR RZIIE X W3I5R RIS kR
1 TES AR MM 40 1283 2012.8

2 FRIR PR B RS R 17 1122 20118

3 BEZERI RN M 18 1321 2011.7

4 SNBEEZHR 11 1165 2010.1

5 | 2EKREME TREESE. RehERERF=ER 13 1986 2010

6 SRTBEIN AR E S MR R0

7 Maxent Z¥)fh D ARIL TN BB TE 57 22 6093 2009.6

8 [ENEENARETE 30 4796 2009.6

10 ALBRETWE A REXRITG 7 1553 2009.6

2 ESS5IFERZEE Top 10 ARALAMESEX
2008 2009 2010 2011 2012 2013 2014
o TUESHRMIFEHEM . ° e [ )
o SEIRERIBRIRI R . . . . ° Y
o EHBERXIFEREMN . ® o o
S LR

o SINBEINE TS, WaHERR £ 10 . ° () o o o
o SIRTBERTREILRERE S IENRY 5200 . ° ° ) o o
o Maxent S HRLTIIEHLE 575 - o o © 0 0 ©o
o SENEENAREE . ° () [ o o o
. :;11&52;;ﬁ;ﬁi;&ﬁﬁ%i%%&ﬁ&ﬁ%éff—lbﬁ'éz N PY P ® . .
o AERBTWEHANRERRITE . ° ° [ ) [ [ [
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1.2 EQARENE— “SETERXNFRSEMMNS mEY8Rm”

EEERUAFHEFF R Deutsch CAFTE
2008 £ 5 B 6 BHM (PNAS) ERKRIEXHR, 2IKE
B TSR RS MEME S Kk, £EERL
WEREP IR T UBRBERE, MGV
MEEBRF LMY, EFETVEENTEEBRF
B, BEBNAMEECERE, BEBEREFA2
%4 BRE, EMNMTREZUERIIEREEEEE
MNETFRRAEM, EBIEIREARRIRKLENXM,

X—REET A

SRTRIR RN —LE

LI BIH 5 [ FTRA

R LRI N E)SH E Fh 2 M) B R0
BHRNET 5 BIZOIEX, FREE. EAF LA

ERIPER (&R o

SBINR

NEETID=PEREZ 2

PEITER
Mﬁ'ﬁ%lzﬁ? “HRZEBE XY
AL E MM MR m”
2 623 /R,

” s

®"T |ETBENNESEMMMS MR HREIERZOIEE Top = HEZRMYIA
He EBEx mshex bl HR HAe mEslese kel
1 EE 4 80.0% 1 ERMAE (EE) 3 60.0%
2 | RAFNE 3 60.0% 2 BIRAKE (RAFIIL) 2 40.0%
3 mEKX 1 20.0% 3 BEKRF (RAFIL) 1 20.0%
3 AEHEFAF (NEX) 1 20.0%
3 MBRZMNIKRT (EEH) 1 20.0%
3 e RFE (EE) 1 20.0%
3 IINAREZBAZH DR (EE) 1 20.0%
3 IMAFEAEDIR (KE) 1 20.0%
3 FHRAFMSAFEFHO (EEH) 1 20.0%
3 RERERTF (EE) 1 20.0%
3 EHTREAFZEDOR (KE) 1 20.0%
3 BEKRE (EAFIL) 1 20.0%
3 Bl ER AT (RAHMIL) 1 20.0%
3 [ IMHAEAMAERMBAR RO CRARIIL) 1 20.0%
MIZARFNABINES IEXHIER D HHKE (X8) , B RS, MR B E AF AT

Topl0 EZRAF, EELL 379 BHE5 e & R2HE5118XX
2019 43.4%, DRIRE 2 BRAFLME 3 BEEN
2.4 1370 2.8 &, MESEXEHB /T 10 KAMEH, &
AFMTHBRAKFZTET 48 BHE5110. mIEN

FRFMRELSZEBE 36, 35/ 33 BMF1EX
MZOIEX PR S ERPAFZNREST 27
R332



®8 REZENAESERMMSMENYIBIRIET HFAERHES e Top M HERMIA

2015 W AIiA

H& ExR  mE5hexX Hbfl H& Ol M5 kbl
1 ESES 379 43.4% 1 BRAKF (RAFIL) 48 5.5%
2 | RAFIE 157 18.0% 2 HrEEmAARE (FEiF) 36 4.1%
3 R[E 135 15.5% 3 BEHERRT (RAFIL) 35 4.0%
4 mEXR 72 8.2% 4 AMFRFHAAZERS (FUES) 33 3.8%
5 PRYLSF 65 7.4% 5 BRREAETASE (%) 29 3.3%
6 = 61 7.0% 6 BMHRT CRAFL) 28 3.2%
7 =E 61 7.0% 7 ERMAE (EH) 27 3.1%
8 R[S 59 6.8% 8 BeXRF (BANI) 21 2.4%
9 = 43 4.9% 8 REMERAER (EE) 21 2.4%
10 BH 39 4.5% 8 BEHAE (EE) 21 2.4%

1.3 ERRRpE— “ESAAWNFRHNRMm

THEH K TUESPRER IR AR K D ERR A
MBI HBE k. ESARIETHRNEE
MBRIEE UM —BKNERIEFERER
BREVBTENR;, —RERZENEKGERNE; ==
ERISRBIH RS R, HRAKZRIKEH
FRE; hRRESERTE RV IRR;
AERAXRIERHENEEIFROR, FlaNs|LHmE
%o

ZRSANAN 40 BIZODIENERAFX T TIES
FFARI KK IRIE B2 B &2 LS R 2= SR HIRUE 5
ERENHRNESNEmE, EEHRAFELIKET
LR EE Jackson R F 2011 £ 5 BYEABIRIES
£ (PNAS) ERFRM—IARKRBERAKIER

(hydrofrack) #2EXDIES (shale-gas) i MiirHy
KR BKFEE LR BN EIREARNE 17
%, XEILHWITHR (PNAS) 2011 EE+AHRL

WEIFRIKRT] 189 R, XERIIBITEEITNHIL
XRE—RIELTKTTERUEMHEKESHHT
KR B3R 37 B S0k, ML ETX — IR R A L3R 2
SRS —BRRASITLEIL b, Jackson
REBRBILXNEZASFTDANZ O, ALt
Jackson R Tie MIZ DB SCHUE B4 5 | SR EB 2 1% 74
RETARARIIES,

BERARSRENAY 40 Bibies, XEZ57T 39K,
M Top F= AN 2 HREEND B, Hpitrex
F U IRBOIEXLE Topl0 ~ HAERIEE (R9) .
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2015 W3R RIA

®I9  TESARMIFENFM AREDEF 40 BIZOIEXH Top = HEIRM~ LA
H2  ExR dieX bl HR A8 Biiex  Eefl
1 ESE 39 97.5% 1 HrAE (EH) 9 22.5%
2 FE 1 2.5% 2 LZERTE (EH) 6 15.0%
2 fEE 1 2.5% 3 MEHZKFE EE) 5 12.5%
2 BAH 1 2.5% 4 ~REEERT EE) 4 10.0%
2 = 1 2.5% 5 KEFEHFR EE) 3 7.5%
5 XEEXSFESAREER EE) 3 7.5%
5 IIMAF B DR (EE) 3 7.5%
5 HiBRAT (XE) 3 7.5%
5 BRERFAFRNTOR (KE) 3 7.5%

MR 10 #5136 X Topl0 /= HE M = HAN =]
UEY, EERMHAEFALMS, 472 B

\\\\\\

W

SR EE I B,

$E28%E (49K 8910 F MEARFMPED L

48 B 42 BES11E3, iI% Top 10 ~ HERYSE 3
M%E 4 2o BRARANAMS LB Topl0 F=HAAE)

®10 “TIERAANHRENRM HRADGFESEXAEY Topl0 A HE XM~ HHE
H2 Ex  MEshEX Wfl HR e M5l kbl
1 ESE 472 75.2% 1 BEBHZARE (EE) 42 6.7%
2 RE 49 7.8% 2 XEEx®SFESAREER EE) 38 6.1%
3 mEKX 48 7.6% 3 HEXF (EEH) 36 5.7%
4 HhE 42 6.7% 4 LZEXRTF (ER) 30 4.8%
5 | EKRFIL 29 4.6% 5 RERFEMAFRINIOR (EE) 27 4.3%
6 =E 23 3.7% 6 IMNARFE B OR (EE) 25 4.0%
7 = 15 2.4% 7 TREBERT (KE) 23 3.7%
8 BAH 12 1.9% 8 HTBEAY (XE) 22 3.5%
8 E= 12 1.9% 9 mERE (EE) 20 3.2%
10 0 10 1.6% 9 EEER (EE) 20 3.2%




2. #iéEA

“BYIRANAIPESR (PPCPs) MIFERBEMRES
ZEH”

wY M AP IBA S (pharmaceuticals and
personal care products, PPCPs) fEN—2EH~B95
24, 2 Daughton CG 1 Ternes TA 7 1999 FF2 HH
8. PPCPs RAEIMTIMEHRAVRERMK, FWIFER
ERTERAIMENEM, PPCPs TBEFEMAL:
—XZ2HY) (FBEBHER RS, MEA. AR,
TuEL. WHES) , S—EXUEPAFERR (8
EEELN SR, B8 HEKE) o

PPCPs JREIEE R, —HRTE ng/L - pg/L &5,
BEMDSWEYTREE. BEME. B#ERA. &
BRHEZHENEEREW. TRTERFAMENS
224 (POPs) “SEREfR”  “HWRE" M “2IKER
BIRFME, KZEPPCPs ORISR, 58T KRR
SR MRALE T B POPs —#F “2IKE L 17
ANEE, FMREE PPCPs HHRFNDHEEE
B KBRS R 8. RE PPCPs B+ =HART,
REAR, AMAKEELNENEIFIER PPCPs £
MEH—M “FEFT RS, BERZERITZE
MBI “EBIMFAMCENR” o PPCPs SR E

2015 W AIiA

ERETFHA AVEFEK. EHSKGE . 1k
BB, BT RS KR WEKERANZE
PO W03 PPCPs B K, REBD ARELIEEE) PPCPs
WEEHESHKER, SEMRHEEERS,
Fit e &5 KB R G KT PPCPs BYSM R E AT
TRIPAFREBRIRERZHIE N,

L, PPCPs MR RAVER. ML E
B5lEEEXE, NIFEH PPCPs AN K& 232 75
ERRRER AT RS — N5 PPCPs XM £
A IR AE KRR YFE" Nikh (2013 b
REDA) NAREDE OF, “BGYRNAFER
(PPCPs) RIfiREE M RESHATH” F < RAa
RHNZES BZOIEX, WEIMAEEN—RIEX
REEELYTAFH Boxall ABA 1 2012 FA KA

{Environmental Health Perspectives) LM —&1it
X, HIRFT 95 K5l HIEELE T PPCPs X$iF
IBEMMRSAEBR: a) AL, b) #E&
BORIZ, o) EYFIREMRY, d) KREQFMAEXT XK, e)
MAERNAE, M) NEE, Hih4 BzoeX
BHRETF 2014 F, DFIKET FERY PPCPs X &2,
BRIKEYIM. KERFEHF MM,

17



1. B EiA
1.1 IERFI 4TS Top10 FAREIB L

HIKEL P Topl0 FAFREIAH A 6 N5 RIEE
HBEX (AA 1. 2. 3. 5. 6F17) , B4 MUEH
KYEZMHEFHAT (FE4. 8. 9F110) , BF
HMRHFN R TEEERAMAREREML, R
ER[RTEUSEMEBNERASHM ST [SIRE
RS R T E#E. EFEKREN. BFIAHKFE
EZNEE, RUZRITRURASFEF ERARF
R BUARLZ —,



& 11 HIKEFUE Top 10 HARATE

2015 W AIiA

HEE W EDA g L E1BTN e AR
1 SEZ NS HEEB PR R 21 1153 2012.3
2 SIERFEXR 32 2597 2011.9
4 Tt E S =B IMR AL AT 22 1785 2011.8
5 | Kok RS SEL BRI ER 20 1651 2011.8
6 ASHFHREESURRZRRER
7 BTEAEES2KEENXR
8 2011 AR BAKMESEHRBEER 29 2414 2011.4
9 Y el miyal A TiEay 30 1968 2011.4
10 hELEA S RIBA B TR LA 24 1584 2011.3

3 HIERRIEAE Top 10 AAZETAIESHEX
2008 2009 2010 2011 2012 2013 2014
SR T AR R

o SERGERHR . -+ o0 0
AR s e o @ @
o F—RHBATATNEIMERHZ . e o © o o O
o ALK FEEHS KRB AN e o 0 O
o KSRNBHBIESIRRLGHIIER . . e o O O
o BEERESLHBENER - e e 0 0 O
o 201IERAFKHESERAEHR e O O o
o HIRHIBENEHR . ° ° e o o ©o
o FELEILFHIBN TR AR . . . ° ° [ o
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1.2 ERRRINE— “ASPHBRERTSIRRSEPER"

R RRER R AT A WA RSN R EEHR
W, EARNFRBHEIK, EHIKSERGTE
ERFMEENAE. KTPBmENKUESTER
EEBRREIER, EREdiETrss EtTER
REFHMIZDRIRAUFE A HMFEMAK
B, MEEASRENHRBEEIEINRER R,
MIINERIREMK) B, REMFMRREAE, WA
B E AR T S WA SR R 2 KR
WEZARKER. REREMS, 25Nk, MR
HARS AR — R EEUE EEMN = EE,
BEBFMEREIZTD IR ZIAR. FARFINA,
B RBHE (X BT R R R R AR R RIS R
MR, MEEPHTAREREL, HAFBRRESIE
TUWBERIIF R R

FH 5 BRROLDIEXDAGERMAT T KA E
NREBEZHREm, EFERR (BFsHBNA
e T AEERBEERE, EYMRNERRTE
%), MRAZE (RERESWNHAR) . BIEX
R, AR HSE i BN E BRI EINE, RN
FEEXRD KM Ramanathan V & 7E 2008 £4 & T
{Nature Geoscience) L By “Global and regional
climate changes due to black carbon” —X# 5|4

REIE 1210k, BHIKEF U5 Topl0 A FTATAZ
DX BB SR RSN, UIXEZONIEX
NARBBA TENMGER T IR F R RBREM
[TE, BEEZENENBREUWRNBERNEREMHR T
BB, £ 2009 FEARRSKIBEERKE Z
&, AZEERFEHRFITHIELR (Pa1FHRIR
H—2009 FRAKMEIBEBEEHAFE) (The
Hartwell Paper, A new direction for climate policy
after the crash of 2009) , AR 2012 % {Science)
FJ B9 5218 3 “Simultaneously mitigating near-
term climate change and improving human health
and food security” RIRESHE LD T EZEES
S & TV EUR M | FoR AR b B R
T, MIMTIERY5I AT AARAEHES ISR

RIS

MERMNBEERE, XEXSNS5T 280
S5RBIZIEX IR T TR ERMIZE _ESIFRI LR,
ERAERFHRAAZEN @ , BlEENEENX
ANESEHMEAE R, FEMRIESSTHSP
2 BIZIE XX T Fo



2015 W AIiA

®12 KEPHMBESERRFFHER" AREDEFR 5 BzOIEXH Top 10 /= HEFM~ B

H& ExR  fZoiex Wl RS Ol Ziiexx  Eefl
1 ESES 5 100% 1 XEEREFSANEER (EE) 3 60.0%
2 mEXR 2 40.0% 2 IR PERERERE (EE) 2 40.0%
2 HE 2 40.0% 2 IINAEZIEX DR (EE) 2 40.0%
2 =E 2 40.0% 2 MBRZKRE (EEH) 2 40.0%
2 SE:N 2 40.0% 2 FESKEFHFER (FE) 2 40.0%
2 il 2 40.0% 2 BEFHAL (EE) 2 40.0%
2 Imt 2 40.0% 2 LEHRARPL (EEH) 2 40.0%
3 ESES| 1 20.0% 2 MEAXIFZE (IIEXK) 2 40.0%
3 #FHE 1 20.0% 2 DEFs (BE) 2 40.0%
3 HE 1 20.0%

3 BAH 1 20.0%

3 Basth R 1 20.0%

3 5= 1 20.0%

3 =E 1 20.0%

MAEERMTIITZADARIERHABER (& 13)
B, XETBTBI—FpEsieX, BEISLTH
tER; PEEIZIARIREE, i 163 BhEs1E
B {iI; EE—RAEHEL 97 BiEse

S, HE

ROESERZARORFRERNET X, E
WEE, FERFERU 73 BNME51IE X 8iEELE,
ERAFHELER, SEENSEFSHIIEIZ;
EEH 6 AN ERSES = HE Topl0,

XAUFIEM, SE=ZFHNREMEES R, BRHA

®13  REFHMEESERETNER" RGNS |IEXHE Top =~ HEM~ LA
&  ExR ms5hex bl HR Mg mEs1ex kbl
1 ESES| 518 52.1% 1 RERER (RE) 73 7.3%
2 hE 163 16.4% 2 XEEZESFEAEER EE) 57 5.7%
3 RE 102 10.3% 3 XEEZRM=MXE ER) 52 5.2%
4 ENE 97 9.7% 3 IIMAEZEXOR (EE) 52 5.2%
5 BE 84 8.4% 5 MEBHIZAE (EE) 49 4.9%
6 =F:N 75 7.5% 6 IR PFERKRRE (KE) 42 4.2%
7 mEKX 64 6.4% 7 ARARE (HA) 38 3.8%
8 BEAH 56 5.6% 8 IIMAF B DR (EE) 34 3.4%
9 I 55 5.5% 9 ERKE (RE) 32 3.2%
10 il 54 5.4% 9 SEFs (BE) 32 3.2%
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2015 W AIiA

13ERARMNE— “BTFESESSKEENXRR”

Y EEARHSNEER. K|/ kEDE
R AR £ R KA KSR S ER 23t E T
EEARR. RIERSEBFEUEECEERS
(IPCC) (RMEZ 2014 LREIRE) , 2EFE
£ 1901-2010 F[e] R+ KT 0.19 Ko IPCC
W, B 21 BHEER 2B TETIIE LA 0.26- 0.55K;
EeRERETFHRERT, X—ELASEEER
IAE] 0.45-0.82 Ko

FReXSEEUNEERIZ—, BTEEK
Rt BAMR. ESRFMALL L ZMAT
BN, SR E, AKENSFELADES
HAENMNEHRENR], HACZBKR™ERIFE
MIERL, BKISERKK, EERRIDME. HK
B FYRZRER. KFNHaE, 2XaBd
0% ADEFEAFTR, BFELARGAEER
ARt ABHRER. ABRiEEHRIRAR A ERIE,
AOZE. &8 aEHHEE RPN ES.

Eitt, e TEZARXKEMmN RS EBRA
NBEEM, RSB AYIEEFRAMRIEFH
RAN—PEZRZOBF B,

ZRVANZOIEX FEERTERSEUEFEA
ENEMER UL E N ERDINEMTUNRRENER
ET2EREMXKEKARTUNESTFEASNE
S B0, ZFEFRRFEARFH Vermeer M PRAZREY
ZAEE AR RERIE (514MK% 302 %) 12

HT —MERENSIKETERES 2IKTHSEN
KRR, HEFIERTNT R FEASNE
B, RAF TR FE SHARALSEFRIHARAL
89 Domingues CM BYIESHR ) 7 — IR EB 47 7T £ Y 8]
REHEEKARABKTHUNFAE GE515UR
262R%) ; EEHZ BAMIAEN Yin JJHHRE
A ASRMNERESBERL, 18R 7 21 4245
ZEALERETESERRABHNIER 515K
1249R)

beE B FEMNE AN REHD U RSN SEE
HERENZNA, STEZUNMRATARN,
BEENEE2NEBDITEHRRED 2K EE
FEZUAFFERNGIERN . S FEZUREETN
AR S FE S R LRI o

ZOIEX B HERM = HHARN DR (&
14) , XEEZECAHRELN MBI, WEFE
46 RAZODIESCREY 35 BIFH T samt. EXEZ/E,
RE. BAMIL. EE. BE. MEANET=X806
BUSTERE EE IR R, ARV IZOIEX S 2 EIZ0IE
BYLLBIEIEEE 10%. B, ZF=MTPELT “8FE
BESEHEENXR" MRINE=Mi). ZLIEX
Top F=HHAHTE 4 PREEWNE, 2 FARENME, &
AMIL. F=MEENEE 1N,
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2015 W3R RIA

xR14 “BTEAEESLKEENXR” MREVET 46 B0 Top A= HEM~HHM

HE2 BExR zditx bl HE ki) e Efl
1 ESE 35 76.1% 1 XEEREESA[EER (H) 10 21.7%
2 HE 13 28.3% 2 EEERASHRPL (EH) 8 17.4%
3| BAFIE 11 23.9% 3 | BSRRIZES TWEARASR (GRAFIL) 8 17.4%
4 VEE 8 17.4% 4 IMNIETFPE (EE) 6 13.0%
4 SlES| 8 17.4% 4 REEZEFMRPL (EER) 6 13.0%
6 | MEX 7 15.2% 6 5iE#HZAE (F2) 5 10.9%
7 = 5 10.9% 7 NERE (BE) 4 8.7%
8 SES 4 8.7% 7 RESRE (RE) 4 8.7%
8 n= 4 8.7% 7 ERRAFDERNSR (EEH) 4 8.7%
10 HE 3 6.5%

FE513E3 Top P HEZRA] 5 (510X HE
K, #—PENETEE. RE. BE. BAFIL.
EEE RN R ESMAL. EE”HESHEX
S Es e XAV BB 50%, #5138 Top 10

= A

B

iEs e X EBHINER. AEF. F=MBE4X%F
E, u5#Es13EX Top FHE
S BIHES [HE ST E AL Top HAFRYEE 10 fi. FE
LRI KATHES I BHR M —EREE LR RE

6 filo FEMFE

FEHAAE R 6 FTAXERANMG, X5XELK ESHZA S RATANI T SR, FRAERRMH
MAEHESERFFTAFBLTE (R 15) o FEH RN B3Rk o
®15 “EYESESLIKEENXR" MRAHENESEXH Top 10 &= HE = LA

HE EBExR  shex bkl HE i W51 L
1 eSE 1037 50.9% 1 EEERESFESASEER (EE) 150 7.4%
2 HE 379 18.6% 2 EEERKSHRABL (EEH) 89 4.4%
3 ZE 263 12.9% 3 REERGERABL (REH) 87 4.3%
4 | BAFIT | 244 12.0% 3 EEERM=MKE ((E) 87 4.3%
5 EE 219 10.7% 5 | BRRIES TAUHIRASR (BRAFI) 86 4.2%
6 HE 151 7.4% 6 MBHZAE (EEH) 82 4.0%
7 mEX 142 7.0% 7 ZEARBE (EE) 81 4.0%
8 | FEHIEF 110 5.4% 8 IMEBIFR (EE) 72 3.5%
9 = 101 5.0% 9 IIMAFEZEXDR (EEH) 63 3.1%
10 B 100 4.9% 10 RERFR (PE) 62 3.0%
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2. #iéEA

‘DEREMRICBHRAR"

IR RIME R LHFCHLETIAR “LER
BEHRICBNRAR" o RS RZE RN RN N
SESHREE. ERKKTEYRENES HTE
BILLE, PR TRIESEIRYIARIAGEST S RIATAEST
EOEIEE, BERMREENERERARERZ —
WRRE LR S EMF RN AU BRI
B2 —, REBRHEMREETERSHNTTL
B8, FANBEENRIESFRUANMASE, H
P EARR AR, Bt “EfranlE - £
YR (IGBP) FIAMAENENEEZSHZ—,

AT E AR LU AR ST R BT LUR R L5k 73
WRELE, TERBE. TBAREFEESHE
B, E AR RS R EEMEAINRERET

2015 W AIiA

Brigm, FHXFAMKRILES RN RINET AR
HERZUBYE, I T2 BRE R R LIRS R
PR F 5N BTN, RHKEERAHET)
EERAINERBARE, AEEREBPRERIIA
. BRIEFAARHZHMETRERDINIIEN WA
REBIERHRICEFNRERE L, FRETZM
M DENNEEN D, AR, “DEREMERL
BRNEMR WEHIRESHA, SEELEEM. 774
F&R. BREREGE. REKFF.

KHER—RINE, AR HXIATEARNER
PRIVSFHEIR, 288 4 BZOIEXBINIFERZ
EARFER, HRXLREPHEIER S5 7R
MZEEERMFHRRNFAR (L Zhao-Liang) Y

TR Ko

25



B, IaREE

< OB (ERkmie
014 EFFHAEE, B
PL R B R i 1o 2 |
05 & TR R A




2015 W AIiA

%16 ISHRES4, Top 10 FZTATA

H2 R EA e WEIBR OIS HARE

1 FhRyERTI & CT e 23 2,317 2012.6
2 AR B- ZARBEHIAIE AT FARE AR T 28 2,122 2012.5
4 | BRI DNA BT LAERRB AT o2 32 2,370 2012.3
5 ZENNRRRGEMENTEX 5128 27 2,370 2012.3
6 A ORURZ B SEIRMEFR 11212 2

7 E B REEE A AT G S 33 3,701 2012.2
8 | REMEBBETLEL CALR RE K JAK HEIFIATT 21 2,409 2012.2
9 PCSK9 B2 55 f&d1fA%T LDL ABEIEZ A0 28 2,384 2012.2
10 BEHIRA G AT B0 5 ARG 35 2,517 2012.1

4 ImPREF T Topl0 BZATATESIEX

2008 2009 2010 2011 2012 2013 2014
o BREENRCTHE - . e o 0 O
o RHIB-BHERTISE LT REAMIEE - o o o o o O
o HEBHDHIAA BARHEM : e o © 0 ©O
o SAMEONANI AT R LIRS AT o : . . e © ©o ©
o EEANARASSENEX 524 . e o 0 O
o FRORPRAIHA TR 122 ) o o o ©

HETRER AT

o EE BB L CALRES RIAKIIBIFIAT . ° o e O
o PCSK92 3RS LDLABEES IS - . ° ° o o [ ]
o BIEIRAEA TSR . . e O ©
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2015 W3R RIA

1.2 ERPSENE— “WMEORREHMEER TSNS E"

Bk M A% 4% 2 15 MR R B3 B B BT T B A9 I
12 (FIEB RS ) BEMSHERA TN —LER,
RACRFOAESEMZRNE= AR E NI OMER
o MEE ACEWARIRSE:, BBkt AT
RET Ko FUEGTT B EBK M2 E AN RS
i, IR AR ZEBHELER KBTI (1Nt
M) FORTELY). RETHES, BHERKE
TUIREMAMEAMIRIE. MEERK. ZRRYNEY)
. BELE WA MINAEEEEE RIS
BRMEMREN, ERRMEBAHLER K ETTIBIER
R T EE B

MECORIEZ (Novel Oral Anticoagulants,
NOACs) HEAOMRFBEE. MEES/I\
QN MIhEE. SBYRAYMEERNERS, N
FRRK IS IR EHURATT FRE T A, A CIARYUR
B AED, TEBEREEMEBFERTZ NENR
F, MEMINHIE—MELEF, FEHR Xaflla,
HEZERMESIEIF, HiE Xa BEFINEIFIERE Tk
BZRIR AR IE R,

EAE

‘PN ARIEREER” BEE2RKE
2014 FHXE0E, ™ “WEORVURZEEERM

FpKIMIIEZE" M ANSER Topl0 ARENAZ —o

TR ORTURLA A ER I FREK M2 ZEE" R
SENAEEEREALEMEE. FIEDIE. FIORIDIE
ALV IS A O RTUR A S ERYEEMaT 5
Pkinte i ERIRRIT GREAFRIKER) KL Mttt
M5t ZEDAR 11 BAZO0IEXXHARY 10 BieXid
TR INEE FAOLPE. ROV IE. KAV IESE
NOACs W=HAlImARIRL0. HA 9 BIEXARRIT (New
England Journal of Medicine) k£, Bir—RERT
(Circulation) k. B&7T 10 EIEARIXIAIIE ST,
2014 F 1 Z KM AFHIARE X LLARR LR LAY
BER R T RAEEIBA Meta 247, EEEFELZHMN
EIEMBRMBIER, XERRLERERE, WL
O ARTUER 50T B4R M2 4% 22 AV AT AR K BB 209 A T
FrofEEEMAT, BHMXMER, AILUEEKI
BRI E W E T2 MRIBFER AT, MR
MREANMBETHRETANYE, BReTRel,
BINT EEN. HBETEIREERAYUARMNE

K=o

#® 17  “WEOBRTURZAPAER MR MERE" HRaHE 11 BiZO0IeX M Top &= HEME
HE BER  Zdex bl HE Mg Mgyt
1 IIEFN 9 81.8% 1 EZRIDHRRE (INEX) 6 54.5%
2 = 8 72.7% 1 BRI LB (BE) 6 54.5%
2 ESES 8 72.7% 3 MEBEAE (BAF) 5 45.5%
4 ESES 7 63.6% 3 FISHTR AT (f=) 5 45.5%
5 AE 6 54.5% 3 BRI IAFEZHL (EEH) 5 45.5%
5 =E 6 54.5% 6 EXRFRER (2E) 4 36.4%
1wk | s | asow | o |EEOWEAZDRESRGRSEEEC| |, |
7| BAFIE 5 45.5% 6 FMBIEF AL CRAFITL) 4 36.4%
9 EEF B 3 27.3% 6 FMEHTAY (RAFIL) 4 36.4%
9 Ing 3 27.3%




mEXR. f=. XE. REFEE “HEORR

EER (K17, ERNMERARESS IRZLIE
X (81.8%) W&R*, =, XENARELESS
8RIZILIEX (72.7%) BIRTR. HFK 17T AN, ZHA
REDAENERE S ESHIMBE SRR RERY,

2015 W AIiA

ZARBDAMS1EX Topl0 F=HES, EXEMMESE
XE8JLF & Topl0 ERMESIEX S8 37.1% (&
18) , R EZEEZEDAARANEERMAL #E511E
X Topl0 F=HHM BERR ENENEAZ R D
RN = (B AR, XM IERL T2
LS HAAE Top3 251

* 18  “WEOMREZAAERMERRIKMERE" RRaiHARMES e Top 10 ~=HEFMVG
H# EZx  KE5lieXX  Lbfl Hi# s K518 Eb 151
1 Z[E 404 37.1% 1 EZRSERFAE (INEX) 97 8.9%
) | == 163 | 150% | 2 A (ZE) 60 5.5%
3 | mzx | 157 | 144% | 3 EISEAE A () 3 2.9%
4 =wail 108 9.9% 4 BEEEARBENANE (BE) 31 2.8%
5 | == 06 | 97% | 5 AREAS () 27 2.5%
6 ZNES| 88 8.1% 6 HZREARE (BAF) 26 2.4%
7 | @z 70 64% | 6 RENALER (ZE) 26 2.4%
8 Ficpliss 45 4.1% 8 NE/REGRRRIF AL (IIEXR) 24 2.2%
o | mt 44 40% | 9 %ﬁ%%ﬁ%ﬁﬂﬁ%iggﬁ%ﬁ@% 23 2.1%
10 | JBRAFIE 38 3.5% 9 HRXF (EEH) 23 2.1%

1.3 ERRSENE— “HEHHIFIETT B ARHERE"

B 4BAMEEE B 4R R ML IAMIE, RIER
BARFNRE, AP NEFTSMEBNIEETESM
EEERE A, HAPLSRE MR B 4R (DLBCL) .
EAMMERE FL) . BHEMEAXHKEARMEHE

(MALT) « 1EMMEBAEE M (CLL)/ Nk E4RR
WMEEE (SLL) « E4MHMHERE (MCL) S57 B4
BEEFTEMERRAEL, SEEFTSMHERN
3/4o

TER, RERFMBEATRABEZRIFFR
MIREET RAHN SR FESRSHNERR
TE5EHKNTRES. BARTIRIRGIZE (B-cell

antigen receptor, BCR) 55 SRFLLAUEXT B 4
Rt B R AR IR A A FRE R BAE . FF RN
BCRIES @MY, FIBCRIESHS, MM
HIEM B 4AAERVIGTE, RUJY B 4RI EEIATT AVHTIR
o “HEBHIGIFIAT B AMMEE” WA REE
AREIEZ —o ZARBIAAREE R KK e MR
REEM—MEERATT &R, Syk #EIFL Btk #D
A0 PI3KS #HNHIFI 2 3 FEER MM BCR 5515 5.
PEETEM B MRS TE N 7 & BV & B BR (RN,

“HIBSHNEIF AT B AAMEET BUATIEEIM B A
FEM B EaTT U e X T EEAREX 3 Migls
IR _Eo
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=

Fostamatinib @& —M#F N lakiR ¥ B A T8
THERE. B RRRMEXIEMEXT AT
[UERHEE (Syk) HDHIFl, AFDENZOIEX S
A EmENIEX (306 %) REEEBFUHFARF
Friedberg JW %5 2010 £ 4 & 7 (Blood) LHIXI B
AARdEE ST M B CLL /Y 1/2 BRI, %I
R0 7R, fostamatinib £33 Z Mg SR H R
BTN

AFTAF X F Bruton BSRELHES (Btk) 0%
F ibrutinib WiZLIEXE 12 B, SZOIEXX2HH
1/3, BARSENANES. HAXTF ibrutinib B
PRETFAREAE 2010 £, 2011 /12012 &, B1F
Pharmacyclics 28I Buggy JJ. EEHZE#HMNIIA
FEGRETOMN Byrd JC. IZ MBI AFEH
Spaargaren M LA K S [E 18 7o = B A 52 OR B 91 8 B A
F L Burger JA EM 4 TR, XEIRKRIAAF
79 ibrutinib J&77 B ZBAEH BRI IG RIS IO IR M4 T 4k
. 2013 FW 3 EEMSIICXEEZMEH T ibrutinib
(PCI-32765) ##tERTF MCL A CLL 89877 4590
20134 11 A 13 B, ibrutinib fEJ9 FDA % Z N5
MERTZRE IR, A ERIEAAL L= SiEE /AT MCL,
2014 2 B 12 BXLINR, I EIEMA L= it

ZREGIL

JE ibrutinib 3477 CLLo

AFDAFRTF PI3KS 15 idelalisib (CAL-101)
Mz XE 8K, FEERTE 2014 F, H2Z0
B X ERY 1/4. 2014 F (New England Journal of
Medicine) &ZFR 7T RIAT, &7 idelalisib &1L
ERSELUATI B M BB ERENSS, MLHEE
1y, BT idelalisib WEETRY, 2014 E 7 B
23 H, =E FDA#/ET idelalisib 9= B 4AfEHE
JBENAE: MAZERMKSATELRN CLL. EA
BZYAST FLA SLL.

MEESRKARNERMS, T “HEMH5TS
77 BAMRMERE" AREDAT, UXERNERK, £
529/ (829%) ZOiEXHA®K (R19) , =@
FHRETHEE OR) o ZhieX Topl0 = HHE
FIREESREAFIN, HRYEER, L5058
XFEHomIER (R20) , ExOMIREAEETZ
AREDAERREIN TS, X5EE LIRS
B RRESIR—EBY. REMEZARBNANES|IEX
Topl0 FHERVE O B, RIRFERY “SESHNFITIA
77 BAAREMERE" HFBIZR T —ERIAR,

®19  “HESIDEIFIAT B AMMERE" HRATNAT 35 R OIEXH Topl0 M= HEF =Bl
HE BEXR Z0ex bl HE Mg it bl
1 ESES) 29 82.9% 1 BzZBINIKRE (EE) 15 42.9%
2 == 9 25.7% 2 BRERARE (EEH) 14 40.0%
3 JEE 7 20.0% 3 FEHRFEANT (EEH) 12 34.3%
4 =E 6 17.1% 4 HaEAE (EE) 11 31.4%
4 | BXRF 6 17.1% 4 | ERFERARLEREEPL EE) 11 31.4%
6 = 5 14.3% 6 Sarah Cannon BR53Fr (35E) 6 17.1%
7 = 4 11.4% 6 SIRIBRE (BE) 6 17.1%
8 Eb A B 3 8.6% 8 BTREAFZENSR (EE) 5 14.3%
9 MEX 2 5.7% 8 BN DBERZFARFE EE) 5 14.3%
9 BEAFITE 2 5.7% 8 EHNERFERTE (EE) 5 14.3%
9 BRI 2 5.7% 8 BepRE (EE) 5 14.3%
9 FAYICE 2 5.7%
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®20 “BESIDFIFIGTY B AMMERE" HZATATMESEXE Topl0 = HEF A

& ExR mshex bl HR Ol mEsex kbl
1 %E 805 52.0% 1 EREARLEREETL EE) 114 7.4%
2 R[E 196 12.7% 2 BREBAT (EE) 86 5.6%
3 BAH 175 11.3% 3 TEZBMNULKFE (EE) 73 4.7%
4 B 165 10.7% 4 BRIZPASIEREASS (XEH) 51 3.3%
5 =E 104 6.7% 5 RERKRE (EE) 43 2.8%
6 FaYLEF 70 4.5% 6 EEEIDEMARR (ER) 40 2.6%
7 MEKX 58 3.7% 7 EERFNEDAT (EE) 36 2.3%
8 = 57 3.7% 8 EREERERRRAT (BAHM) 33 2.1%
9 lES 53 3.4% 8 Bk (EE) 33 2.1%
10 Imt 46 3.0% 10 (O 31 2.0%

2. #iEA

“ERBSHEN FEMTARERBTESEERR

ER AT R n 22 AEE IREHFRREER
FIheeE LR B R MR ERAS, BrJEFEM
RIEIZR. ESMHERENK, EFXR, BINRER
BERSNEMTARE, FAShTFARERENR LD
L RETRRE R BVRET] LUK ER YT R (% %% B BIRY
MACHEERHE. BRFHIATRRIIZFA
ERIMBEEESGY, ZEGYTHNEREASEIHK
Rz EIRBINENES, FEMEIZL, AR
BIZALENGRE, FRERLDR, AMANE
MBZEMTARMHTERATHN IR, BI8KS

AN SHNSMTARER ST HARENIGR 2N
NS

Ft, BAFIZHERHPHARFETNLIET
{Science) 2013 £ 341 B LA RN 2 REXKIER
SHEAEN SHEMTABERETT N AT ERREER
EMEE (Wiskott-Aldrich Z&1E. SRMMARE
FAR) AT/ NERIGRIAE T, HRS
REMXE (HEWSIB 233K . “BRSHENES
EMTFHARBERATEFEER BRASERAR
R EIFTAT A
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CRISPR/cas BEARIER A R A IERFEL,
4k (2014 BRZTRIA) YR F MR E R FTET
BE, SESZEXN 3 NEABRNEARSEA
MBS HRASADE “CRISPR/casd RYtk &
MEIREEERRARENNA" HZOIEXHE (49
) URESIHUR (9170 %) #RIRE, HAIZ

2015 W AIiA

U 2015 FEMERASRIE (R21) o #FXE0A
FRfY “CRISPR/cas9 248993 FHNEERFR” Ml “CRISPR/
cas9 RATALARIARANLAE" PHIXET
CRISPR/cas9 AL RIS TG R EAE IR EREIZIEH
BIYEF,

&2l EYRIFG Top 10 AKETA

H2 DI TIDE] BIeXX  WEIUR OIEXCTFARE
A HTIN9 BRSNS BURIIE

p) PARPRGESIEERHRENI B, KIESEE

3 PN BRI B R EMNDS T &4 32 2716 2012.8

4 FRMEMEFARR 2 FTIThEE 44 4073 2012.7
CYorf72 BE7IZERBEY 185 RS FIREMN

5 I ZENE LT 37 3814 2012.5
BEEAMBEHEENNZAEEFREAMESS

6 B R R AR 36 4687 2012.3

7 IREH B ERERAR TR R H AT 43 6487 2011.9

8 | B mPRHEEYRE AR RERITED 41 2282 2011.9
Tau EBM o- RARZEBE R RELRITIERBETH

9 BRI 39 4509 2011.8

10

CRISPR/cas9 &Lt tilbl R E T ERAHRIBHIN A

5 HEYRESH Toplo if

-Vl

bzl =)

RIS 1383

o HAHINIB RRRA S E RS TR IE

o TRIFREHIEBRFZNNE. BIESERE

o PRERMMN B REHMEDSTE HIER

o SERMEHEHARIREIRATIIRE

® Coorf2 BA A ZHREEY 1G5 ENTMHAREMNZE ENRELE
BAERYBEMEERNZMEE (ERE DM S5 E RN AT TS

o IREMEBAEMARNIEERERR AR

o MESRPEEHIEEMRE AR ENFAETEY

© TauBEEMo-RMEERTTE R HLRITER BRI E

® CRISPR/casORZRI R RN GI R EEER LA FRiIEH KA

2008 2009 2010 2011 2012 2013 2014
o O

° o

° PY [ ) .

. o O

. o o O

. e O Oo ©o

° o ] [

. e o O© ©
. . ° ° [ ] .
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1.2 ERAAEEE— “WE HTIN9 BiRRRARSHEESBRIIE

HTN9 Bl R B — M B &K, F 2013 F
3 BIRTE LBML At EA LN, EERFHNPE
B TBAIE AR O E RETF, EERBELAAE—
BN B ARAE 7 RRE— M ER HTN9 WA
BRBRS, X—EBARIL “—FREEHFH AL
MRS ARNBRE” AT 201344 8 12 BE4
RRTEDIKEFZTNARZAE (New England Journal of
Medicine) t, ZiesTZAmENLERFHINXE
BRI T 5E 01, WHRRNIRRSEHT 7 #R,
R TRANBEEMS, ZIEEZANAREI5UR
eI —RZOIE, KE 579 Ko

WfE, SEMRRARI HIN9 BRERRSHER.
ZERE. EMFHBLEEHTEART RENHAR. [
F, WIKFEFHENEE —ERHRARTRT
AR HINS B msMInR D TAFERR, &
Rt T REBENZRABEN2FIERA, i
BT EBHIAEE AR HIN9 BRRBFHRL
Z—o FREMEYIFIB SR R ERAES A M

REZBELDBHOMAERERNFY, WE TR
SERMZF S, WIRKFEFRF=EkTHER
ML AR RIS PO E RSB F R TFY
®EA, HINSBREAZMER, HE-—EHESEHS#
WEAH, MRESHIANMBIRBERESR, BHRESIKR
BREETAT. b, ERBRFMAARTREN—
MESFRTRE, £ 2013 FEFXAEBHHH
BRIEH AR BRI HIN ImHHIX L,

MZODIEXERDHRE, “FEHING BIRA
RORENERSBRINIE ARETEHHELMN. It
EAMROMFE, Heph, PEERIDARNMTS LR
BEML, RERBT 60% U ELHNZOEX; EE
RZ, HBEIBZLIIEN, &30%EhH. Nzt
XEHEDHRE, ZARENANESNEYHE S
E. Hep, REBRERBMBHEG RO, EBRFMH
MErENMRIARE, ZO0IEXEE 20% LU E (&
22) o

®22 R HING BIRARASHEESBRIIE ARINVAT 32 RiZOiEXH
Top FHEZR () M= HH

Hi& ExR Biiex bl HER Ok Ziiexx  Eefl
1 HhE 22 68.8% | 1 PERBALES RO (FE) 11 28.1%
2 ESES 9 28.1% 2 HEERE (FE) 10 31.3%
3 RE 3 9.4% 3 hERFRE (PE) 8 25.0%
4 =F:N 2 6.3% 4 VIR ERRTEEIRO (RE) 4 12.5%
4 = 2 6.3% 4 HIARE (RE) 4 12.5%
6 | MSHIA 1 3.1% 7 FERAF (FE) 3 9.4%
6 hEAZ 1 3.1% 7 AT ARG ES RO (FE) 3 9.4%
6 IIEX 1 3.1% 7 NIRRT ER 0 (RE) 3 9.4%
6 = 1 3.1% 7 EBXF (hE) 3 9.4%
7 LHEERRAGEG RO (FE) 3 9.4%

7 BEHEMKE (PE) 3 9.4%

7 PERIMFER (RE) 3 9.4%




XS E X E KMV AT RER, FEMSE
XIEN 456 R, (ESE—, FEEAIATIEHIFO.
BEBEARFNAERZRSERZIENESH AN

2015 W AIiA

TR, MEAXEXNEESHE, i, EEEZ
RANER R RIRIR, AXAXEBT 300K, EHF
EEFRRAGESRIFO. ZWE) LB R ERMAR

(& 23) o XWEARENLIATEIZ S MBI KRIARE WAREF B EHTEIZENA HiR %

®23  “WEHING BRARBRSNEESEURIE HREVEFESHEXE Top 10 ~HEZR (X) M
& ExXR mshex bl HR Ok mEshex  Ebfl
1 e 456 49.4% 1 rhEEmAbES RO (FE) 88 9.5%
2 ESEd 319 34.5% 2 BEBEKRE (FE) 87 9.4%
3 ESES| 71 7.7% 3 FERFR (RE) 71 T.7%
4 fa= 44 4.8% 4 EBXF (hE) 45 4.9%
5 | BAFIE 42 4.5% 5 EEERTESIRL (EE) 40 4.3%
6 SF:N 38 4.1% 6 AIKRE (RE) 33 3.6%
7 EE 37 4.0% 7 B ARSI RS (=) 32 3.5%
8 mE 30 3.2% 8 EWE) | BARER (EE) 31 3.4%
9 |HESZ 29 3.1% 9 ERMANEFFE (FE) 30 3.2%
10 EE 26 2.8% 9 ARWLGBRERR (EEH) 27 2.9%

13 ERRRE— “PRUERSSIEERBESNSS. BIESER

PARYRELSEEGIESRES (Middle East
Respiratory Syndrome Coronavirus, MERS-CoV)
4% SARS TIRES  (SARS-CoV) ZEFnAHIIMIY
—MEEEE S| R EM IRERRAI A ST A IR E S
ZwET 2012 F 9 BERBIENR, BERKFES
F R Zaki AM WPHFFIRIA— 60 ¥ MM A H A
REBERIBHEMBERDERE, IBH AR
2B 40X E e = R AL ETIE &E F #0 (Erasmus Medical
Center) #47H0M, MBWABIFHELRAE D B E—Fh
FEWRE, TIEXMESUFIINREFHR
FONRXETEN “ALEERHSE EMC (HCoV-
EMC) 7 o XRIEX&ZFE (New England Journal
of Medicine) _E, BZADAKS SR ERSRIZLIEN,
WEIER A 420 Ro

G, ZRSREZEEARS, EOMHERESE
RERARMX SR T ZMXBRTE, HPESHE
SR{ERIEM. £TI, 2013F5 BEMRKS
EERARENFZRENBATRETRESIEEIR
e

ZARAAHBEORZOEN BET
MERS-CoV B HHE. ZHRERBHRNIEEZ 1 HH.
BN OIEXBVERIR, I UEBZBDARIAFAKSE.

MERS-CoV &5 EERI G RIEIR S SARS-CoV 3F
M, B2ERARYIHTRE, XAHHRSHR
HE, el22ARET - sRFESE, BE#HiF
REFAEILE, H MERS-CoV BT 2c LBt H
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AIEA 5545 RINA MERS-CoV £ &Y iE) 8 T2 K,
AR TIREEINES. SERNCENNEMAZLS
KRB, MERS-CoV RIMVH B ZHIRKRZ A1
MEEF L. EBKRFI - 5&RA, MERS-CoV
ARKE B R RFENRERRARRAY
BEBMES,

£ MERS-CoV BUmt 2 E, FEMRAARBLA
BT RENMAIN . 2013F 38, FZFAHE
B ROSEHEIIR AR E e E T MERS-CoV £
BRI IR AR 4 (DPP4) , $EF|
7 MERS-CoV NMEAKRIBRR. X—TIFRARELT
M ZESHRENBEEEENINR, BBTHA
e aNmS RN G % RNEERXMES
BRANEEEM. MERS-CoV Rt ARI LI A
AR BEMRANERH AT, REERMR
MRATIR F FED T AR UR S Y E B i i
BEE,

BEfE, & ERBA RS % 5 MERS-CoV iR 31
ZRAED FHNGHITRANAR. BEZKEHD
(German Primate Center) BYB5R2<BH, MERS-CoV B9

RRELEBEAETBIHINTAL S1F0 S2 Ik
£; FREHEYIFTE@SFMIIEE MERS-CoV BYR!
REARKERE NS CD26 R E SYIRYRIRLES
o ERAFTAENBEIRITEE 7 &M, BAER
T % MERS-CoV BYEURALEIFE L T FBVA TS Eo

MERDHAILUES, HE 26 MERSRTH
X5, HPEE. DRBMEAE. f=. fE. RE
MAEF6 PTERARETESEA (R24) - MZ
LIEX B Top M HRE, REDVHEABANRS,
H4R, XEFILUERN, RARMIRSHERZEYD
R, ERER=MRE, 82K i, EE
BEBARFNE =N EFAFRHTERAZE 05 HE
11 Bizties, H5%E—

®24  CHEMRSESTEESREENSE. FIESERE WRINAT 49 Ri0ieXH Top 7 HEZRM = LA
H= Ezx  oiex e HR e Ziiexx  Eefl
1 ESJES 19 38.8% 1 RBARE (BE) 11 22.4%
2 [OEMERLE 17 34.7% 1 B RRIETBR AT () 11 22.4%
3 = 13 265% | 3 IVRSRIRIE AR CMFRIIE) 10 20.4%
3 BE 13 26.5% 4 CHARE (EEH) 8 16.3%
5 RE 11 22.4% 4 HEBERE (RE) 8 16.3%
6 FE 10 20.4% 6 BEERAE (OVRHIE) 7 14.3%
7 5RPXKF (\F) 6 12.2%

7 EHRFF EE) 6 12.2%

7 IERAEERAT OMEFMAHE) 6 12.2%

10 | RE2 . FEELER OMRERIE) 5 10.2%

10 EEE PEWREE (ER) 5 10.2%
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XS e XERMEB DT REE, EENARE RF. BESRBRF. DEMAHEDERSIMI,
FESNHEX T HRZNER, MAEEESMALER WHTE T XENIRERAKRFHE LD R, EEE
w, HBRSmaE. F= B E. RBEEE, UuE VESRNSERFARPANPENE BEAFERER

= (%25 o £ Topl0 WESIHMAF, FRT &HE 2750

®25 C“PHREPRSETEERNESNOE. BIESER MARAETHESEXE Top 10 F~HERMAG

H& E=xR mMshex bl HER Ok mEshex kbl
1 ESEd 296 42.1% | 1 HBERE (FE) 61 8.7%
2 FE 128 182% | 2 RBARE (EBE) 54 T.7%
3 R[E 95 135%| 3 IYRRIRIE AR CMERIHIE) 49 7.0%
4 fEE 87 124%| 4 BEART (OMRfHE) 47 6.7%
5 | SRIHLE 83 118%| 5 FE A RALETIBET RS (=) 44 6.3%
6 o= 69 9.8% 6 eHARE (EEH) 38 5.4%
7 EE 49 70% | 7 EHEARFFR (RE) 27 3.8%
8 HRAFE 31 44% | 8 ERTFRERARFHELIR EE) 25 3.6%
9 MEKX 28 4.0% 9 EBXF (hE) 24 3.4%
10 Hhni 23 33% | 10 |XEEUZSRNSERHEAGR (EE) 23 3.3%

1.4 ERHASEE— “CRISPR/cas9 RN EEEEHRIBINA"

CRISPR/cas9 R AU EHEZIRES (ZFN) M
FECER T RN IZERE (TALEN) SRAENE
=RERAREEAR. SHMERARBZRARL,
CRISPR/cas9 Z4FIAMZE RNA, BRITENIERE
RABZNEW, B, ZRSGERLKNEHEE/L
FH, RESENATHASMNNINE, KATHR
EFRRMN A, HO5IEEE (Science)
{Nature Methods) #EFiL 2013 FEM+AR
PRz —FEHEPIENF R TR E TN
EZ—s

CRISPRESm#) AU F L4 80 1L, HAH
RARTARPHETRLYE RKEREERS, HTF
2002 FEWIER A Fo 2012 &, MIMNKFEMERFDIR
B9 Doudna JASEI T — LR E Y CRISPR (Type
1) RZBINIE, H—FEBET RNA K B 45 DNA BC
STREM, HOHT Cas9 1ENIZERESAYEE (L =,
7 CRISPR/casO N FREERE TIBIbEM. BFE, abf)
WHIFF T CRISPR fRIER AR L B #ER CRISPR/
cas9 IHREN F &
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2013 4], =ML FRERE T CRISPR/
cas9 RgEMILTHAR EMNAE. Hf, KEXE
BRI FTRYKEF BT IE S E R BT BZ 4R
BEIERIER T ERNEARET. Bl CRISPR/casd R4t
ELAEEREMR. ohREEY. BEGITEFN
BREITZNA, B/ T AR USRI R,

2014 &, REXEBEHAMNARKFIR
HFARAER T CRISPR/cas ARG X BRLA MK EB 5>
Casd EEMHHE—KSOWRER; BFE, MMAK
FHERMDRAAFR A RIESE Cas9 K EE A YR 1E
BEAORBEITIEN “PAM”
motif) AYXE DNA FHIRSEIAY, #EE T Cas9 EE
PREOZOBET, ERXERTER, BEHEH
RARBRMH#A—F R —THEINREEAHAR,
MERE M T B—LLE “RIE ERVSEHT
BB, NYEBEMNRCRRET 78R,

(protospacer adjacent

2014 4F, CRISPR/cas9 A& & RN A FEE ik,
NI AL EMERBXAOERETIE, FFT LR
BURTREME, ER—IRME, ItRARFIEMIXHARS
FIPAFF & 7 —FETF CRISPR UERIBE S RENF 7
EVSREE TR AR, SHMIEMEIRALR, %
FERBRAT ZNARRENE, W TIhEEMEER
ImEMEERE D EENE X,

ZMRADARZ O EEDRAEEE. F=.
EEL MEXR. KE. K, BE BFHNFE (R
26) o HA, XEEZIEBERENME, B 39
BZ0EX, & 80%. 7E Top MM, EEA&
T 8K, HflHARFE. MMARFRRMIR. Fa
B T RSB 5P R Ui E #2091,

#®26  “CRISPR/cas9 RARBHHIRETRERARENNA" MRAET 49 BizDILXH

Top 7= tHE Z A~ HH#5
He  ExR o Wl HR Ok Ziiexx kel
1 ESE 39 79.6% 1 mHpAE (EE) 11 22.4%
2 = 8 16.3% 2 IMNARZF B IR (EE) 8 16.3%
3 EE 5 10.2% 3 MEIBTFR (EH) 7 14.3%
4 IEX 5 10.2% 3 ERTRAZE (\F2) 7 14.3%
4 R[E 4 8.2% 3 BB (E) 7 14.3%
6 T 3 6.1% 6 FEf=ERE (EE) 5 10.2%
6 BE 3 6.1% 6 FEf=ERE C£E) 5 10.2%
6 BT 3 6.1% 8 HR#AT (NEX) 4 8.2%
6 hE 3 6.1% 8 BRIFHAFE EE) 4 8.2%
10 HEAMNIARZEZRAOR (EE) 3 6.1%
10 EEEIDREMRRE (EE) 3 6.1%
10 BEHRFR (REH) 3 6.1%
10 TREKRF (IhH) 3 6.1%
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WHESIERB DR, RENHARRESIEX
FHEZNER, FEEEEMTHRLARRRE (&
27) o £ ToplO MM, PRERFMININKF RS

MABFHENTH, TEMNFR. SEFR. HiBRE
RF. FERRAFEFREZFOFRAEDLR, B
BB T A A R AR,

& 27  “CRISPR/cas9 ARG R Bt HI R EEERAREBENNA" MRFNVERHESIIEXH Top 10 F=HEZRM = H4
HEE Ex  #E5Pex  thl HEE Ok M58 b1
1 eSS 1310 54.3% 1 IaHAY (EE) 181 7.5%
2 HE 279 11.6% 2 PERFR (FE) 91 3.8%
3 =E 239 9.9% 3 MEETH (EH) 88 3.6%
4 RE 193 8.0% 4 MMNARZEBRMDR (EE) 85 3.5%
5 B 142 5.9% 5 DEFx (BE) 60 2.5%
6 prES 138 5.7% 6 HBEAY (EE) 54 2.2%
7 = 108 4.5% 7 BARBiRAE (%) 48 2.0%
8 | MEKX 100 4.1% 7 ERETIRAE (FZ) 48 2.0%
9 RE 61 2.5% 7 PNAZFIBRLNK (EE) 48 2.0%
10 | FEIIEF 60 2.5% 10 BEMRA (EE) 43 1.8%

2. Fisania

“PEHDREND FEEFHR

D RAE (Schizophrenia) 2—fh™EMIE
R, BEFFEELOIN. BRINBHLESEE
Ko ZREANBFFARER 0.3%-0.7%, EER
BNEENE, EENEREEREX—HERINKRE
Bif 10 %, REEMINREIXMEREE, BHT
TR FEENFIMELAR, UEFNHR—BEE TS
AEHSBERORENFRER, 2007 F, BHE
JRERAM= (Psychiatric Genomics Consortium,
PGC) ARIZ, B GREXS AFARBIRE A HITRAF
MERBH, UELEHFHEELBXHEE,

EEFR, ARARFRAERAZEMARSEET
fEE MmO HNENEEBREAZRAENE T EAHE,
LI R & R (Nature) . (Lancet) # (Cell)
ETNR AT £o 2013, Z[E Smoller JW H A TE

(Lancet) ERRT —ReEFMABNILI, ZHFRF
Ae2ERAXROMBTEEEHT 5 MESR#IR
ERXNAR. 2014 F 72, FEXFRERANS
BE2KBANHEX 15 ARBIHAEBRAHTNF D
FIME, RIMT ALERATE 108 NMERUISFE
HBORESEMEX, HPEEZBRASAXNER
URURADRBERNUR, BF, EEFEHRR
PRI DS R AR EREERZERH IR
EZ BHIXRBRPEG R B DT HEHD
RIEBENMRRAZNIINEFAH, HARARKIAZD
BERERBNEHERRE R, FEEMERG
T—ERTUR. RAMIZERBXNBEEDER.
EREXEHDRERETEMOAREEN TSR
EIBYER A2, B B A R
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+. LE5HRR=F

1. 78
1.1 124088 Top 10 ARHI AR RES

S5EFEM, KwFMRSFORTRIENEED R TEEKL. Bl
BRFUFEELR, BRASELRET —LETH. XTFRANKBHA
BV, BRI BB R S YA A %ﬂi”ﬂ&ﬁ@
ERFER _ﬁ“-)%zkfﬁﬁ%ﬁiim- Ao

e



2015 W AIiA

& 28 {LF4E Top 10 BAZADA
H2 S BiEX WEBUR  OIESCFI RS
AtEREE =R AR R Y 28 2151 2012.5

2 REBSRAWAMNAR. ERAATAEAE 44 2849 2012.4
3 T B & AR FT BT 2012.4
4 BB R R A VAT 4 2803 2012.3
5 BT EFRERLED FRIRCRT 24 2110 2012.2
6 MoS, TR SRR K HE (L1 15 1971 20122
7 | Mos/ BREAKEANKIEEETBHAR 25 1891 20122
8 By FRRLT 41 3744 20121
9 TEERUAMBTRARNENST 20 1855 2012
10 FF B¢ LED Btk 39 3218 20119

6 I Topl0 FAZAIAMSEX

2008 2009 2010 2011 2012 2013 2014
o FARILMFRS MR ELRR ~ . ° )
o BEFSERUAMOSH. RN ATHBAR ~ . . . . ) [ ]
o AT HNERAEE R B : ° ° ] o
o B ERRMERANATLSL : e © O
o AT EMHISTHILES FROTHIRE . o ° )

Mos. 38 LR 7K fi L 7

® VMoS. /B BIFHKE S EHELRE Tt SR . . ° )
o BAFREAS : o ° () o o o
o TEEBILAWATFRARNELS F . . ° ° [ [
o BT ELEDHIZE KA . . ° ) [ o
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2015 FFRATIE

1.2 ERRRINE— "REEERRMERSYIAMEERD”

20145, “SREERMNEREGYAHREEM
BARBBIHADEZ — F, "SHEEBRHIUE
REYKFHRERM H—PHARKENE. X—EK
FNWRBAT BREYIKFHRE B U E A A< BR B AE G2 F)
B “BWE RAKEREFHNLR, BERANE=
AR PFRRE BRI ST o

“BREEBRIERRESYIRRREREM” RN
SEMEERN 4 RZORXPE 3RS EFES—
—RRETEEFEIAFNRZREE, —RKE
EEMINAF BB LG Yang Y, TH—
RBREFZRAESFETIKRFR René A, =R
DIESCAT S ISR 35179 1355, 821 #1 174 HA L

®29 “DHEERBCKRRAYVIAFREERM

G # Yang Y & Z&RTF 2013 FRIESOR RS R FHREE
MAYRE B IR ER K 10% —XZ &L (Kp9l)
e RZEM René AJJ WX EHEZRELIESEE
BRUERX -0 B, sIEXRBRALEMHIRT, &
BRI T ZSREXMAEBM, REESIRIME 2011

BEMN—RIEX R3IHURN 924) Fr#t Nz
X175, XEIERBIAINFERENAG AR REIES
FEREBE. FERBEREENERRE T

TIMZOIESOERIESIEX BE, Feit il
ErRPEMETEREGYAHRBEMARIE S IEEE
i, PEEFETART. REMFRMEENMNA
FREBNSRMFTHME (F29, &30) -

RADAF 4 BIZOIEX B Top 7= HEM ™ HHA

HZ Ex  t&iiex Ll HE 449 g EHbfl
1 PE 2 50.0% 1 LFIBTAY (FE) 2 50.0%
2 =P 1 25.0% 2 REHERPERS -EFE (PE) 1 25.0%
2 fa= 1 25.0% 2 FrRUFHRA=T (BF) 1 25.0%
2 ESJES 1 25.0% 2 BEEBTWAE (=) 1 25.0%
2 FEERTBERRERE (EH) 1 25.0%
2 MMMNAFB AR EE) 1 25.0%
2 FREMZER (RE) 1 25.0%
2 EBRRAT (FE) 1 25.0%




2015 W AIiA

®30 “SREEBERMMEESYAFEEERM" ARIVGPMESIEXE Toplo ~HE (HX) F~HE

&  ExR mshex bl HR Ol M5 kbl
1 FRE 982 42.9% 1 FERFR (RE) 406 17.7%
2 ESES 513 22.4% 2 EMEBIARE (RE) 124 5.4%
3 #FHE 256 11.2% 3 MNAFZEEBRSR (ER) 66 2.9%
4 SP:N 133 5.8% 4 HIARE (RE) 63 2.8%
5 ESES| 122 5.3% 5 RS (FE) 56 2.4%
6 == 120 5.2% 6 TEETZR (RE) 54 2.4%
7T | HRESE 116 5.1% 6 ERWAE (EEH) 54 2.4%
8 | EAFIL 79 3.5% 8 AINKZE (RE) 53 2.3%
9 it 59 2.6% 9 HEXE (RE) 51 2.2%
10 Fh0 56 2.4% 10 FRZBERE (FE) 47 2.1%

10 EEXTF (PE) 47 2.1%

13 ERRRE— "BRRSESLANSYNSH. HHEMATHRMAER"

KR BENER M ERBRPERBI
R, BERERSHES THFEEZENER
NEERNEFRBEELER AL, XFIMKRT
NEBERNE R, 2001 FEARZAFEARRIRA
HEREAMTREIFS LI (Aggregation Induced
Emission, AIE) B1R, BMb&EWERBBRFILFER
Bit, BERESHEESHZIBRIT LS.
BB AIE MR EMMIBR LA T BESEEE
PRI, b5 e T B R AR,

2010 FHEEILH/RAF Park RAHLEH XA
TREEBREBERNREEFS LM, N
EHEBSRERFFANKRTER. EHEBEERE
BFRIM B R FCRAST TN IR A BB E BIPE
Rz, BTUEERAEH, FAEMBIRIEGINRTLL
MEZRRIRT, RELEBR—MEREHRER
B, BT ARNXEBIIER LUABRRISENA
NEHITEERN, REXEMBEER. B,
MEEZ TR E BB ERINBRR.

AR EREMRIL I RBERRBNNHART

MZ— MEEDFRIRANEE, EFAHNEDIE
HEFRRIMERARE TRANHD . RIAHAKN
BRI EEAREEMNRE. RENEKERTOFR
TR, AIE D FIEEEEATHERAAARNF,
BESHARTH | BEMHFES, TRBIARKRT
mhEE AIE FIEEITEYIRR. BRI ITAAKRL
FHERE AIE DF, BIENPKRETLFRARRE
F%, HEMRMRGTE RIFFIRIN, TRERIZH
MaTrETEAENARNR.

REFSURZHPERNERKAELZIN, AMmH
Eth Nz R AN ER. L& 0L
NSRS IESNE, PERHEEMTHEMER,
PR tE Bl —4 (R31. £ 32) « RERFM.
BERFMEBRBEARFERANG, EMBEZL/
FESEXMEBHITIE LFEF SIER. B2, TEE
X—RAMR B —EMBHAL, AT RER
Fhi. BEAFNEBREAFZEMMAFOIRFA
B, MEEBRRARFERE L. BEAFREH
RE-MMBARFE USABNRI LT FE A
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®31 ‘“EBEFSEACESYNER. MEEMABTARKE HRIAT 44 BiZ0ILXE9 Top F=HEM~ LA

HE BER Zex bl HE Mg Biie  Eefl
1 lES 37 84.1% 1 BEXRFE (RE) 21 47.7%
2 B 3 6.8% 2 PERER (PE) 18 40.9%
3 | O 2 4.5% 3 PAE (RE) 11 25.0%
3 ESE 2 4.5% 4 EEAE (FE) 6 13.6%
4 FHE 1 2.3% 4 HFAEARNEAZE (FRE) 6 13.6%
4 | FEIEEF 1 2.3% 6 HIKRE (FE) 4 9.1%
4 JEE 1 2.3% 7 EMAE (FE) 3 6.8%

8 FERIPEAE (PE) 2 4.5%
8 EEEBTITAY (PE) 2 4.5%
#*32 “REFSBRANSYNESHE. HRAMATHIRMKE” HREHEFHESEXXH
Topl0 F=HE (X)) 7=

HEg BER  #shex bl HR Mg MESIE  Ebfl
1 PE 690 58.8% 1 FERFR (FE) 140 11.9%
2 B 150 12.8% 2 EMAE (FE) 97 8.3%
3 eSS 94 8.0% 3 EBAREAY (hE) 9% 8.2%
4 ENEE 62 5.3% 4 BERE (FE) 80 6.8%
5 | s 51 4.3% 4 EFETAY (FEH) 55 4.7%
6 #E 43 3.7% 4 HIRE (PE) 43 3.7%
7| BAA 34 2.9% 7 FOMEE RS GRinE) 35 3.0%
8 AE 30 2.6% 8 PR (FRE) 33 2.8%
9 il 29 2.5% 9 EEHTAE (PE) 32 2.7%
10 | PEED 28 2.4% 10 RRERAF (BF) 29 2.5%
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2. #HEA
“BHREMEIBRE D EHIE
HTAEFEMR. BERERZ. BAENT
Fhm, BNARBEE-ERSHFE LEEEEMN
Fi&. SHFEEBERANIE, —RINAKRZEEL
EBFAAETMRENBF - =0, HHEERN
BT, AR FIBIBFHIE/ ZERALXED
FEBARBEIEARES, FE—FREBED
BEELMBADBS. RALBENREBARH—
PNEEREMLE, EFEEFNEN MRS BUSE
BB, MIMIES It BB R,

HEGIFAZF Friend RH 2 AR BRI IE SR
FEB, ®RURTERLRIRES 40 %) BF—

2015 W AIiA

RN EFERNBRBEE (49200 2B TFRE) , 48
UTFEABEIEEL 44K, BT - WRLD
B, EEHTEBEAZF Vandewal K EAMBREHEBS
WAREDITT BEFEX—1012, BIR—RIIB
FHIE ) ZEAES, INIREFRENSRS R
EHBASHEERE S TRARSSRREEELR
Tx. EEFILAF Savoie BM F A (Friend RH 18
B5TF) FIRBFEMITENA L, NBFZE (B
9iE) AEMR, BuR—ERIIER, BHEHE
B ISR S BB = B E )X B
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& 33 WIELE Topl0 BAZADA

2015 W AIiA

H2 S EA e WEIR OIS ARE
1 WERFZ5| TR 43 3042 2012.4
2 ETREA 0, BNERNPHRTIRGMR 22 3923 2012.2
3 FLMERESIS 27 2435 2012.1

5 EFMENEEIT AR 49 3607 2012
6 BT SHRANIETH Y 44 3497 2012
7 =MA QE : gﬁiﬁgﬁ_%g%wﬁ 2% 2582 2012
8 B IREHIF BIEEBHE T 5T 32 2549 2012
FRETRIFRENIE 125 GeV TRIBXIFREE 3T
10 HEZEPRIL B LS 30 2165 2012
7 YIRS Topl0 HARAETAKESIEX

2008 2009 2010 2011 2012 2013 2014
o WERSH3IIHEN . ° ° e o ©
¢ EFRAR0: BIARNTUTIRFAA . e O o
o FLMARESN . . ° °
o BEIEHRETIN ® . .
o ERRANAIHTANR . . e o © ©O

BT SERANETET S

o SRIEHRE- S8 E AR AR SO IS . . ° ° o O
o BIREKTFHERSETHHIER . ° ° e O
o FIRHRIFREBAITL25 GeV FHIBIFERIFRF ° @ °
o HAETIIS B AL . ° ° () [
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2015 FFRATIE

1.2 ERRRaNE— “RiEHReFIn”

TEIMRER B AR E—ME R IMBNF, HBI8H
WEFNYEFMANEEEMHENE. SF,
‘BRI EBFIN KIBERESENARFE. T
BRZOIESURA BROMNIZ TR A O BN E Y 38
(ATLAS) M%%E u F&E (CMS) KREAM LA
R ETFHNREIIEN, FIEFNLE, XARILXH
WEIHUREIX 4185 %, BHEKT —EF%, XHE5]

WICHIT AT (37 34) IR, ZERESIEX &S,
B 159 R, HE25E51EXER) 33.8%, BE. REM
Imt2hEHE, FEMUIIER, HB51EXN 342 Ko
fE51E X EHEE Topl0 BINAEH, RUMZFERFTHD
MEBEAMERZYEARPIBNES EX &S, 25IH
284 #M 257 /R, PERZFHRERERE, 194 K.

R34 CHREORKEFUN HAREAPHESEXH Topl0 = HEMF HAHE
Hi# Ex  mE5hexX tefl 2 e k] b1 G o 4 ]
1 ESJE 759 33.8% 1 KNZFRR A (GRt) 284 12.7%
2 EE 499 22.2% 2 BAFNERZYIEHRFTF (BAF) 257 11.5%
3 EE| 374 16.7% 3 hEREE (FE) 194 8.6%
4 mt 362 16.1% 4 EEBRFRAL MESEAT (BE) 180 8.0%
5 FE 342 152% 5 ZhgkRE (&) 172 7.7%
6 BEAH 299 13.3% 6 BHTREAFZBH DR (EEH) 157 7.0%
6 SE:N 299 13.3% 7 HAJEKEZFRRT (BEH) 154 6.9%
8 EE 289 12.9% 8 FRAZFE (BAE) 153 6.8%
9 FaPIch 288 12.8% 9 ERERIMRSEELRDE (EEH) 152 6.8%
10 ENE 233 10.4% 10 B SRRYIBERRT (B H) 148 6.6%




2015 W AIiA

13 ERRRANE— “FEERIFRENE 125 GeV BN FMREHFR”

WOERIVENS T EAMIRT), BEXRFEESS
R, XTSRRI RIUR BN ERE 2 SMFTE
IR, A, AMTRERIHEIT T 78, ZET
—RYFYIRRE, WM, BRITNFHRERAEE
£ 125GeV £, FEMYEBERENSHTEZET
RBHIRHE, TEX—REI NMORAH— L RS
MIBIREU RN TR RS, B AR 2 IA N
BIMLERET TNRENRESEZ—, 5F, ‘H
IEHTRLF RE R 125GeV FAVBXIFREELIR” A
7 Topl0 FARFIAZ —o

EEEX—ARIAPRISER, BR0iEX
WEBFERER (R35) . 4BzOEXH, £E
2578 15K, AROBEXEERN 62.5%, BE.

mEMREFURIAR L, RO~ H&RZIE
R ERIRNMZF R0, B HiRZ6) Top 1
R, XEHB 4FF, PEE3F, BE. EZENRE
&B 1Ff.

WARFDARS BEXWERMNAHIT IR (&
36) , AILURHL, EERESIEXRES, B 268 R,
G5 e S8R 38.4%, BELL 122 R ERE
£, HRM51IEXEE8 17.5%; wt. REMR
ERMEG. #5HEXE8HE Toplo BINAH, &
MZFRAARPONBSIEX RS, N8R, S5
311X B 889 12.2%, FERFHRMUIIET, M5l
XA STR, BEEEAMESZYIERZRF.

*35 C“HIEHTRITRE I 125 GeV THUBIFEEAR” HRANAT 24 BizOiEXH Top /= HER~ HM
Heg BER e el HE lkis] Ziex  Eofl
1 EE 15 62.5% 1 RUNZFIRZ AL (Ht) 6 25.0%
2 =E 6 25.0% 2 EARERMNRBLRE (XEH) 4 16.7%
2 It 6 25.0% 2 BB AAAREIR AR (EEH) 4 16.7%
2 HE 6 25.0% 2 EE BT REL NRSEHARFT (BE) 4 16.7%
5 EE 4 16.7% 5 ZEEERBEMRPL CEE) 3 12.5%
6 HE 3 12.5% 5 RERFRE (PE) 3 12.5%
6 BAF 3 12.5% 5 AmEImEARE (RE) 3 12.5%
6 | AU 3 12.5% 5 FERAE (FE) 3 12.5%
9 | tbFIBY 2 8.3% 5 IMNAKEZREZIR (EEH) 3 12.5%
10 |BVEL 1 4.2% 5 IIMAFREEFNR (EEH) 3 12.5%
10 = 1 4.2% 5 CHARFE (RE) 3 12.5%
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2015 W3R RIA

®"36 HRENIFHRENIE 125 GeV THIBXTMERAR" ARANAFMSIIEXET Topl0 = HEM ™ HHA

HE  EXR  Mshex bl HES Ak WEle
1 ESIES 268 38.4% 1 FUMIZFRR AL (B 85 12.2%
2 =E 122 17.5% 2 FERFER (FE) 57 8.2%

3 | mt 99 | 142% | 3 | BAMEREMEHRH (EAF) 52 7.4%
4 FE 92 13.2% 4 ZINEEARE (ZE) 41 5.9%
5 R[E 91 13.0% 5 EEEBFES RSN (EE) 39 5.6%
6 JEE 89 12.8% 6 HREAE (BE) 34 4.9%
6 FAYICF 71 10.2% 7 ERERINRETRNE (EEH) 33 4.7%
8 | BAR | 66 95% | 8 mRE+—K% CAE) 31 4.4%
9 H& 63 9.0% 9 AEAFE (HX) 31 4.4%
10 ENE 47 6.7% 9 FEERBFHRARL CEE) 28 4.0%

2. Fta;

ERETAD, WEIT RS AT 2.2 EEMMEIAE— “ERENTFENE

BFAZ:  “FASHP T4 TSR A e — SR AR B TR

W5 M CFRERT RIS R R . - o \
AEBREEES SO, NRBSS. BRK.

2.1 EEIIMEIA— “ERENFENE MRS, XERFIRENYIENTE. BRI
s & I IHX Le ja) B R R S 7 — 2R

BN AR — EAIE AR FHIR I XERABIRTR T —ERTR, A,

FHY LA A STt TSR,

TR e 7 B A A R AT ALY S 05T T E IRy — AR 8 LAY, B

B — BUMIRLEEN IR ER XY FRERHT WERGEER. EDET. BAF. B, Bt

VIR TS A R B R 15T S LRNAAE, EDETERLSENEY

EIATY . RERRTRNE, DREN—ES  yemomepamasnanme, TRURKLEY

PRI R, P TR M8 S BT ELIE X BB 5o M3,
A2 BEIES BRBLES, RRXEESE @ prxmmmemsiecssn 3 cBR.

KT 8k, H61.5%. MIESIIEXE, EEE 52,
S5 e X 2887 40.3%, HERHFEMHE, 75
720F 18 85 MBS e XEBRZRINZ Z M AZE
BETERAKRT. AT REATAFH,
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1. S EIR
5 R{EYIRE Topl0/MRaIBRBES

‘FHENFEMERIEKLN SHRTRRXFSKEDIES
MR RINARERY, FEPARRERNEAREZ AR
YIENRE; TEMANDRZIEERRSE. BRNFER. N AER A z
W%ﬁ%f%ék@@W%%J\%%Eﬁﬂﬁ&%oT2m5E‘Y%%%W?E@ﬁﬁ%mlomﬁﬁﬁﬁ“
B 9 MMRRET LiRiA)R, R, RIMTE mﬂﬁﬁg %%% [EE=37
S ELE, ¥ 73 e 57 10
B FAIG S5 BIABI= B FIEES FENFEHTE,

1.1

N EEESEEAX, RAHATUAMRFRENERRRIIKH




® 3T RXSXREETE Topl0 HAFAENE

2015 W AIiA

H& HEnA ZIiEX WSROI hRE
1 B ENES RN 8 2R 28 2663 2011.7
2 S FURE=ZSTIEEFIRGHIEKR 16 3756 2011.6
3 ER. HEXXEFRNESLABEERIERRMERHRFR 32 3413 2011.5
HTF “AH” Bint (Hinode) M “AFRZIHFEARANE”
4 (SDO) EXPBEYPIRES I MEIERIABHASFIA PR 24 3597 2011.1
AR
BT “FZeh=mEBintg”  (Kepler) M WA, B
5 |#172%B8” (CoRot) HFEEFRERMAIMTEEIN 23 4341 2011

MRS

R ERX AES. RPN IERERMB N1

“BERMIEHATEEILE  (Fermi) EHHIARK

! BN R L M RE R H 091 20102

8 HTF COMM, BEFHIEEFHEER 13 2423 2009.9

9 BT AN E X TS ENEEEREIR 7 2116 2009.6
10 B2, 2REFEREBISINHAR 14 3383 2009.4

8 KNS XMAEYMIEGIK Topl0 HARBIAKESIEX
2008 2009 2010 2011 2012 2013 2014

B2 REN S R ERHR
o SR TURE S TR E FIRFH R o © © O O
o R, WEXYAFRNSIBEREIRMRAR . ) (] e o ©o
o EF ‘AU BEH (Hinode) Tl “KFEHER A"

(SDO) ZAMRYPEESWNHIEN KSR SHASIE IR =~ © ® o 6 ® 0 ©
o BT ‘FEHZELEHE (Kepler) F “XH. BT

E5H°(CoRot) ZESHEMRINTEE IRM FHR o © O 0 ©
o HERTIERTAES. RN LRI BRI i e o O O0 ©o
o “ERMBHLTEBER (Fermi) HEHNAXKDEE

BT R NERE T e © O o o o
o EFCO/M. HIREFHIERHAEEHRR - ° o o o () o
o EF SFARIBHE N AT RO EEER REIF 5 o ® o o o o
o BE. ERFAMIECSINHAS ° e O o o ©o
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2015 W3R RIA

1.2 ERPRENE— “MERRERRNEMES. BF NSRRI

2013 /1 2014 FWARSFNE “FHERTBIRX
BES. RPN MERIEINITE £ 2015 £
WEENERNF SR EYIETIREEREEH Topl0
ASEDE, MRZARN T BRZROEXHEERED
o X—IERBRIEAARE T RESEE RS
WHIFEEEXT, HFMNESHRIRETITMESE
N B IEERESEREMREK—ERTE 2R~
SRREM, MAKPZIXENARASR. 7HZ
DIEXBRE “MBURTEIRX A"  (Herschel Space
Observatory) 5. ZARIF NI REMRERI L
RN RIERE, HHDE A BN E 58S

[ZBEREERMN, RISZOXETEBEZH.

SHZOIE X HE. = EAE BRI EE DT
B 2014 FiRE. NZARAHAMIES 8 Top
FEHERMSEEERE (R38) , 2015452014
FAELLHRBER AR Top 10 ER=E2—, X
F=MEBAFMHERET E5h; Top 10 MM,
2014 %89 Top 10 M98 9 FRIE 2015 F 4442 135,
714 BMNMS 2014 FRL—H, EFFRNIE Top
10 MM FER AR FRARERRE 2015 FEAEE
%

®38 FEURTRIRAXEMES. BERNBERERIEMNITR” HRFIEHHE51EXE Topl0 M= HE HMA
H= Ex  mE5hex tefl = ]k mesex  Eefl
1 EE 978 71.5% 1 SEFs (BE) 567 41.4%
2 =E 783 57.2% 2 MNET S (EE) 491 35.9%
3 fBE 765 55.9% 3 BAFNERKEYIEHARA (BAFH) 410 30.0%
4 RE 718 52.5% 4 FEERMERRFRL CEE) 329 24.0%
5 FayIcE 588 43.0% 5 EMAF (=) 294 21.5%
6 = 494 36.1% 6 BRELAE CEZE) 286 20.9%
7 BAH 490 35.8% 7 |BUM=EBEUNEE R F 0 (FBIES) | 271 19.8%
8 MEKX 424 31.0% 7 RBXRKRE (RE) 271 19.8%
9 Eb R B 255 18.6% 9 EIFREMRER S (A 248 18.1%
10 =l 242 17.7% 10 ETEKRY (RE) 237 17.3%




2015 W AIiA

13 ERRRINE— “EX. WEXXEARNSLABEREIRMRRR

BABERBIENERLRBHENERSHNE
Fo ERENFHERSD, ERANFRESHABES
BRI KR ERFRE/), ABEIEXN, B
Brion, WNERBHERE. 215220900
M RBEEMANEARFEN— AR, EXNTHETF
HERERNTERMEL, ARTENERTHRRE
SHREXER, BIRSABERNYIERERE
YIRS, FILURADITERBIRETE. AR
ETR.

ME—#HAOR. SORXMENKREERFER
AN, DAK:— 5T e B 2 ARV A ROEE 5 A BT
t, WTFSABERNINMNELHR&EERETE
B,

AEDAZODIE XS RN EEMEN N T8 E8E
“BEREREE" (Subaru) M “BlFeRAXA" (Keck)
& RETRTIEOE M= EERE (Hubble) |
‘BN SR BIEITSR  (Spitzer) LUK “FRER/R=IE)

AXE" (Herschel) %F. HAl, EFHMEAND
RERRMNTEERENEGKRINE, 85F 153
BEMEFIFBHEKK" (CLASH) . “MBEhiRy”
(HDF) . “mazhi8RR1Z” (HUDF) . “Mazhik
imR7”  (XDF) MXRIME E4 7S IEE# T,
HLERBHRERMAMSABRER (BRRABEz =~
12) , BXMRTERH—TIERALNEZHFEHLU
RFEERUBIINR,

RIEZOIEXXBRER GBX) M= HEE
DT (& 39) , EEEZAANKRIMLARY, EE
ISHEE5 T2 2 BROBXHIE, ZHieX
= Top 10 MAAHE 7 FAEENME. EETZEIA
BRERANMIEm T HET BRI TR HEE
MARR, HESHIRR T ZaENEEMRILE (2
& Hubble. Keck %) BINFRIZ. fo=RWAF.
REETERF. BARRRAF MG L7 REEFTIE
Tty a EERM,

&39 “EXRHMERXNEAERNSABERRRRMRAR ARIDETR 32 B0iEXH
Top FHE (HIX) F/F=HE

Heg BER iex el HE Mg e Eefl
1 XE 32 100.0% | 1 A=BRERFHRFT () 19 59.4%
2 EE 19 59.4% 2 IMETIFR (EE) 16 50.0%
3 = 15 46.9% 3 KMAE (=) 15 46.9%
4 It 9 28.1% 4 IMAERZELZAR (EEH) 12 37.5%
5 HZ 7 21.9% 5 BEaAY (XEH) 11 34.4%
6 EE 6 18.8% 6 BETRAY (RE) 8 25.0%
7 == 4 12.5% 7 ARAFE (BF) 7 21.9%
7 =] 4 12.5% 7 THREXNE (EEH) 7 21.9%
7 FRYESF 4 12.5% 7 MBHLEZKRE (EE) 7 21.9%
10 | mEX 3 9.4% 7 TRIZEFIRE (EH) 7 21.9%
10 | EXH 3 9.4% 7 BEAREEMIET R () 7 21.9%
10 FE 3 9.4%

10 | FEED 3 9.4%

10 BE 3 3 9.4%
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MR 40 EIERI LB L, EEZ5/E511EX
&%, G28m5eXa 70.5%, RE. BEMEE
SE5M51IEXXBRENT 2 E 4 L. H51IEXEHE
BB TE 6 KBEXE, BESEFRMH51E

NXHENEEENM, (IEHSEX Top FIEBIE 1
Fo BAMERKEYIERFFR. &=RKWAFMR
ERETEXFUE EER.

®/4A0 AR, MERANEARNSLABRERERRUERMAR HARICEPHESEXXH Top 10 A= HEF= HAE
HE2 EBExR Mslex el HE i W51 Ef
1 eSS 909 70.5% 1 DE¥x (BE) 248 19.2%
2 EES) 444 34.4% 2 INIBTFE (EE) 218 16.9%
3 == 382 29.6% 3 AEBIRERFHRFT (EE) 215 16.7%
4 EE 279 21.6% 4 | BAFERKEYERTH (BRAF) 207 16.1%
5 | BAF 252 19.6% 5 RIMAY (fF=) 154 11.9%
6 = 179 13.9% 6 EEERM=MAE ((E) 150 11.6%
7 EEN 150 11.6% 7 mEHAE (EEH) 143 11.1%
7| EEMIEF 150 11.6% 8 TRIEHFARE (EH) 132 10.2%
9 B 122 9.5% 9 IIMKEZREZIR (EE) 132 10.2%
10 It 121 9.4% 10 ETEAY (RE) 130 10.1%

2. FAEL;

“ FHANRRRIRE SREG
BERIRE R B

2014 53 H, B - EBRBAREYEZF D
(CfA) BIRIF XK Kovac J NS REAB A=,
SHRERBMUTERN “FEAINERRIRES
%" (BICEP2) BBILiBUNEERIEIE, AIRERMEIT F
HEKHANSI DEEFHEE & 4N B R RIR
MRHIENE, BEMAZIFFERKIEICHEREIE,
HIM—EHIAANE LR RIE N RENEAMRLERR
RO IRERAER ZxFE, BHEZIERES
MRS, =ETSRENMNLE RN L EHIESL T,

(BICEP2) ¢ B

FXEDAPIRFIHAY 4 RIZOIEXRFHEBIL T
R FHEBEEENANMNZELENDE: 1R
W5 AEIE 427 RBVIECIERZ BICEP2 EIPAIREE XY

SI7TRFEIHENRNERNIE X, £ 2 REHEM
A FHRAEYIEF R Spergel D BXIREHES
BERREE BICEP2 FIBAMNE AR L MHMARIES,
5| FiK 64 %o IHfE%T BICEP2 FASTEIA R IS | /138 H9
REEHR M Z, 3. 4 RIZODIEXIRE “BRAR”

(Planck) =EIEIZEM “BI/REHRBESARER
MEs”  (WMAP) BN #HETE H BICEP2 BYYLMILE
REFERFHLRSHN, MHAHIFRNET 517K,
% F 10 H 2 2015 & 1 B Planck H BA # BICEP2
B ABX MBI S DTER, HIEXFIA
BICEP2 BINMILE R AIEPAS | DM GEEA 54
R, Spergel D AEXRIEH T X FULRFHEKNE
RAEIAREIRTMH (Nature) ZXEF N 2014 F£E
+AREAMZ—,



B ;zf%fmm, B 10 RS
.ﬁ%l;é, Emjmmﬂzamau/mmﬁ“ BT
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&A1 WF. HBENRIFESIESUE Topl0 HZRAETE

LT B 5 E DA
(AR AR A5
1ZIBS8. 1ZIBARRERIZ IR R PRI
B

& HRaE Bt WEIBUR OISR ARE

SRZE M TR BB ERIR KA R 9 1029

z

3 HEEMERAEFE 48 2848

4 INEARE RSB L 41 1584 2011.5

5 BABFRARMFIEERS 19 965 2011.5

6 HREBRFRANE SRERFEA 29 1294 2011.4

;

8

9

9 BFE. HENEES IR Topl0 HRAPERESEX

2008 2009 2010 2011 2012 2013 2014
o EBHTTHIE RN - ° ° [ ] o ®
o SMELRAENRIES HH : . 3 ° () o
o HHTHRAEETE - . ° [ o O .
o NEHEAMEEE » . ° ° ] o o
o EHEFRARMFESIRS : . . J ® o o

HREBRJRANE QREFRA

o HFBIUEERESRLEA : . . o O ©
o UG LRI RN SRR . ° ° [ o o @
o IZIE%. 1ZPREERIZIE ARSI R . ° ° o o o
o FIEHER : . ° o O O
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1.2 ERRRENE— SRR TERHIERIEARARE

FIBHAREMIS. RREEHE. TRFLR
BRI GKMRLZ BRIK MR &N — 1N EE2H
IRo BIBRIENAKMEIE LT %, HPRRENHT
T (Severe Plastic Deformation, SPD) 75 3% B] LA {5 4
BHERMER TR, TRRANNEGHTERS
RBEIREAL. BUENAARFRBAREN, &
LI EIA KA

K AREM THHISEREHRKMNAT, B
FOHLEINFAHBEFHFNZRARNEE RN
NIE, MATRAASETRER FIERE T LMK
FERRTHAFAR, 25, BEMHTESEN
PAMBFHET BEELSHNESEMMEILE, HW
HAEMRELERES, REZEAANTE,
BIEMTAIESRENRME T ECESEHED
2 (High Pressure Torsion, HPT). SR ABHFETF
(Equal Channel Angular Pressing, ECAP). & %L 7%
(Accumulative Roll Bonding, ARB). 3 4% - £ B 7%
(Repetitive Corrugation and Straightening, RCS). 1&
H7E, (Recycled Extrusion, RE) & LA T2 5%,
TR, REENTEMARY, ARES5EHEE
RPN SR AR ENEM T RRAIBTZ, #
SEHITIZEGRM BB ER R A Z AR BT R
FEIF,

SRR EIREPRM Y AREA—H
BIRZOIEN, M2009 FES, SWSIIREE
1029 %, WEXHIRHWSIEEI 119 R, BIi%
FAEERAEFES. HPRSBURRERIIEX

(657 %) kB Langdon TG #i#%, ZieX = /EH
RO BIEMAMNAHEITT 418, Langdon TG ##%
NERERMLTEMAFNEEF@INNAFEE, 2014
FAFHRBBE5I X ERFRZ . Langdon TG #i#%
EREMTHENRA. NIB. BRI EEHERE
BITTER, ftBYSSN 2 RAZOIEX D IIE T S EH
KROTARE D BN SR AUSTBA R RER R
Mo

X BRI BRI H E KA A A H 1T 2
(%42) , FAILEY, BRNZEDANMREEERE
®EH. RE. XE. BAR. ARFNRAFTEFER
Ko ZMHER 9 BIRLIEXH, REHS5T 5RK;
18 M &E5HMmH, REHEET 51, BE25VER
ZHER. REFEN— PR ATITNEHEE,
B ERNIZRANLRE, ESERIASBIATFH
REEBVAB. MIIEKRE, RERRTEHARFN
EEFEMMNAFHBEEIETR T 3 /RO, HHE
MBI 1 B, XMAAAFIEIFERET Langdon
TG BUK 5T

ERMAHZ OIC RIS+ $ERRA 75 5 Hr.
RE. XEE SREETTEIEREPRE JU
BYZD AL
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®42 REMTTHEREHAME HREIER 9 R OIEXH Top = HEMS~ B

HE  ExXR foiex bl HR Ol Ziiexx  Eefl
1 BT 5 55.6% 1 AREHAT (RE) 3 33.3%
2 e 3 33.3% 1 FMMMASE (EE) 3 33.3%
2 xE 3 33.3% 3 SEEMIMERAKRT (BEH) 2 22.2%
4 B 2 22.2% 3 BHHRT (RAFIL) 2 22.2%
4 FRIECF 2 22.2%

4 | RARFIEL 2 22.2%

MBESIEX R E L, XE. REBBRZHIE i, R IEEHREINANFRIARIE. BEE 1R
a12%& (%43) , BXE. ZENESNIEX T EMHE B, UPERFRANKRIREERSEX Topl0 E
PINAF ML EHAFH, 5%BA Langdon TG # KPFIE 35, REREEEAIEHAFREZIE
RFTEBIXMPNER, MMUREF 7 XU BI st BIRER B,

®43  REMTHIEREHAKME HRRIERES L Top 10 = HEFM~ HE

H2  ExR mshex bl HR Ol mEsex  Ebfl
1 ESES 271 30.3% 1 BAREFKRT (RE) 190 21.3%
2 e 198 22.1% 2 EMMMASE (EE) 179 20.0%
3 FE 164 18.3% 3 FUNKZE (BA) 69 7.7%
4 BB HT 148 16.6% 4 BEHFRF (R H) 68 7.6%
5 B 128 14.3% 5 SEEUMTRAKRS (HTH) 52 5.8%
6 FHE 112 12.5% 6 XFEARZE (FE) 44 4.9%
7 FEA 92 10.3% 7 RERER (RE) 43 4.8%
8 | BAHIL 86 9.6% 8 BEeXRF (BANI) 40 4.5%
9 EE 59 6.6% 9 AIRIFERAKRT (FE) 36 4.0%
10 | B 50 5.6% 10 B T (BUF]) 33 3.7%

10 KRB RT (BE) 33 3.7%
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1.3 ERARNE— “HEMHEREETE"

HZ## (Phase Change Material, PCM) 21
BEZWMAATYIEMRHERBEBERNYR. BT
YRR BMMOETITIE, XA ERNE R
HREMAEN AR,

BEMEEEBIETLH PCM. B PCM ME
B PCM =, Hep, MK PCM TEBERKGEE.
fEREE. TEIAEESE, BVELPIM TBEHE
Ak, BRNEMENY; E5HZEAMIENNET
M4, EEEE B iRE —BITH B HIEE fER
MEFERRSR, XAILEREMEBIN ER UL
NnERENAEE, Ak, HESHEZERAMHE
PR AEPM RSB A R IR, B2 REHEM
B2 AEATER TR, AKANAZIES
BREMEFRR, XEFERETMEBIMERRTIERIEE
BYBT SRR AR,

FY, ATHEEMHNTE. BESHE, BE

MEBEBIMZHNAENSR, XM —BEALLER
WIOZR A, BRAT RN RNREEREIMRELE,
BREEMENN AR EL8EMR. BN, RE.
w2igE. BE. BN BOFNE, HPERRM
EHUSBIN AR &%,

KAFEAFRS SR ERSHZOEXERE S
BERELWAHE AFH Sharma A XFHETMEMERRIERE
7R 1 BERR, W5 IREAR) 539 Ko

WE “HEEMRIBIRREFME AREDATRRE
RBEFMNAHITOMN (R44) , BJUBEHTEE
B R AERNER. 48 BROEXFRELET
22/, SEbAE] 45.8% FERZOIEX B HAEF,
BT RFMEIEHEAIITFRTEMERFHTIE
1, FEETIAFHALIEEE TRAFEREL
SEETREEHERLLEEZANANSHA R,
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x44  HEMRBREEEMRE HREVET 48 BiOiEXH Top F=HE (HX) FF=Hilfh

HE  ExXR foiex bl HR Ol Ziiexx  Eefl
1 FE 22 45.8% 1 EMEBIRE (FE) 6 12.5%
2 TEH 7 14.6% 1 IFFREFEMEARTY (LEH) 6 12.5%
3 ESES| 4 8.3% 3 [TRIWVARE (FRE) 3 6.3%
4 FaUEEF 3 6.3% 3 ORI KE (SRAEIL) 3 6.3%
4 | BRAEL 3 6.3% 3 RERKFE (AU 3 6.3%
6 ENE 2 4.2% 3 REXRE (RE) 3 6.3%
6 itiisl 2 4.2% 7 AREXEARE (FE) 2 4.2%
6 |FEES 2 4.2% 7 FLLARE (FRE) 2 4.2%
6 EES 2 4.2% 7 ERERAF (SKAEIL) 2 4.2%
6 = 2 4.2% 7 Bp=KF (#A=) 2 4.2%

7 BhDE RS (f) 2 4.2%

MEEDE 48 BIZDIEXBIIESEX EHRE, &
EfmslitX&% (5245 , B538k, SETR
289 38.8%, EELL162 BAESE 2, 510X EH
#8110 HETE 6 MRERE, HPRERFER

RIS IEX R Z . ZADAZOIEX S5 IeXFeit

SRR, PEE “BEMHREEE IAEL
HFRT SARMBAR, BENEERMRIE%EL
DR X AR D E IR, b
ERZFR. LBRBAF. BRAFNREAFH.

R45 HEEMERAEEME HRENVETRHESEXRY Topl0 = HEM =LA
HEE Ex  #E5Pex  tehl HEE Lk M58 it
1 HE 538 38.8% 1 FERFR (FE) 49 3.5%
2 ESE 162 11.7% 2 ERERAT (FEILHF) 47 3.4%
3 | A 103 7.4% 3 bBEx@EAF (hE) 42 3.0%
4 P 77 5.6% 4 ERAY (FE) 33 2.4%
5 E:ES 72 5.2% 4 EEFETAY (FE) 33 2.4%
6 ENE 67 4.8% 6 mFRHFEmFEAY (TEH) 30 2.2%
7 TEH 62 4.5% 7 ORI KRE (KAL) 28 2.0%
8 FE 45 3.2% 8 BERF (FE) 26 1.9%
9 | mMEX 44 3.2% 9 KERF (FE) 25 1.8%
10 | BRAEL 39 2.8% 10 BEZERAZE (FEYLHF) 24 1.7%
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1LAERRRIE— “NFHRUSESEKER

R F B 1L B 5% (Particle Swarm Optimization,
PSO) 2— MMM E FE RS ENHELE X, 2
Kennedy # Eberhart @I iR SEE M BB RTT
AT 1995 FREN. RFHEMNEZEEETERFL
XA R L FENXFNAR, RAERHLITE
FRIARHAR. BFl, RFERUEEHIT 2K
HEE, BEENATHEZRFEMNIRENN, F3eHE
FEEEENN A, RTFEROEERRNERIE
AR FABMEE TENEENBEE. WSRE.
SHEBM U RS HE R EHTHMTRERRNKE
MAZ—; SEEEA BNRABEEEMMALE
ERE; EE. MAMBARNTFERCE LS, &
REAIREB R R AN AL IR R UL SY, I A
FAEFAEXLBHA SRR,

E5H#E L (Differential Evolution, DE) @—
MEFHENBLAR2BERLA, £ 1995 £ Storn
R A Price K KA Chebyshev ZMA M HN. &
DB AN FEEE LT A TR, B

RETRHAERERHHNEZL, BIBERMEE
WEFS RS EMNEGFERESIUER. E0#
HEEARERS. ISR GEMERERR,
SlEEREZNFER T, EFRK, ENHUWEEE
ARMITE. BEMUITTE. PR Lg. &
ZMEM. ISR BIREDRESERAE
EAESEZNA.

FENREEX—ERARIDARRINENE
B, BRORXHNEEFHER, £ 28 BIZLIEX
ho(R46) , FEAB ISR, RERABIOR, #
B EZOIESURER 53.6% 1 35.7%. F9b, FINE
EZIEERIAE, B8 6 RIZ0IIeX, SzbitX
B8R 21.4%, BERETREFEIRT. Ag1%H 28
RIZOIE XS SR RS HIR B IR R FIE TR
FH Qin AK, XT2RBERUBEDHLEER
—RIES, WIIIUEE] 354 /R,
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K46 “NFBEMUSEIHKEZER ARASEF 28 BiZlIEXH Top F=HE R4

HEE ExR  #&O0EX Ll HEE A e Ebfl
1 E 15 53.6% 1 FFETAY (W) 6 21.4%
2 RE 10 35.7% 2 FHEHERKE (H2) 4 14.3%
3 Nz 6 21.4% 3 BHESAE (RE) 3 10.7%
4 5= 4 14.3% 3 EBEHAY (FE) 3 10.7%
4 ENE 4 14.3% 3 FULARZE (FE) 3 10.7%
6 | mEX 3 10.7% 3 BREARY (ENE) 3 10.7%
7 xE 2 7.1% 3 FEMRAE (FE) 3 10.7%
7 = 2 7.1%

0% 47 FiR, ZANBDAKES eI Top 10 ERF
RERAAGIZISE 1, ENE. REDHIES 2 M% 3 1
FINMAENES 1E
FETRFEMS X Top MMFKIBAUTIEE, &
HHRHARKT. REAE 5 KAEHENNES 1L

SELRAMNHES 71, BEE

Soas

Top HlM7IZR, DHIRARBFEHRAF. PEMNF
Br. EUNKF. ERRERFMNEEUHAT, W
XU ADFE IR H T RIZ U BIIRRAZR, FEIETE

EVISAEN PSSR

®AT  NFBENUSEDHWEZL ARIVEFHESPIEXE Top 10 FHER (X)) M= Hl
H2  ExXR mshex bl HR Ok mEses  Ebfl
1 HE 522 42.7% 1 FFIET RS (Fini) 38 3.1%
2 ENE 149 12.2% 2 ARBFREAT (RE) 36 2.9%
3 ESES| 101 8.3% 2 RREKRE (E1E) 36 2.9%
4 eS| 89 7.3% 4 EOXKE (RE) 31 2.5%
5 FEA 64 52% 5 ERRERE (FE) 29 2.4%
6 | FEES 57 4.7% 6 FERFER (FE) 25 2.0%
7 Fn 56 4.6% 6 ENESITFER (ENE) 25 2.0%
8 | HAFIL 41 3.4% 8 ENEET XM (ENE) 24 2.0%
9 FaYTSF 38 3.1% 9 FEEHAE (FE) 23 1.9%
10 | BXRA 36 2.9% 9 FHZRFEEAY (FFRR) 23 1.9%
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1.5 ERPRSAnE— “IZPH2R. 1ZFE IR R IZ A E MBI R

1ZBE2S (Memristor) LR TR T N AZF
BRI EFHFRE/DE (Chua L) 1 1971 F
REN, EOEMNART BF. BAMBRERZI, B
FEDBEREARTHRMZPESRNETE, 1ZHEEEET
HEBPANPTIEE BENKHM. BTFRZRHMNZIE,
EIZ RS RWIREEEX B ER B LB
Bl RBMNxF, BIE37T4E, 200858, B
LB/ )\HBT Strukov DB F Williams RS Z 7 (Nature)
HATI_E & FRIEC “The missing memristor found”
RRINIE T AEIZEM BRI KR FME R TIZIE
28, E— NI TIZFENET, 1ZPRSFIASIERE
LEENMITGE, HEWRABR. MEMEYE
TEBAR AR XRIEXHIE ESI BIb—1E1E
“NANOSCALE MEMRISTOR DEVICE” =1, H# 5|41
AR 1362 e BEBINNIZIERHE MR HEHL
EERFEAEBEARN, HERF—HHATH™ LK
[ FRES AT RE R — a9 Edn, EERRUS®
FKEFEERERN=RERERSE,

ZRAS AR PE SR AR BB B A 1R 42 [ 4K
R . BIZMEEN ARIRINBEFR, SEHEN
BFuoH—EMEMmENRESREK, JRNERH
R BRI ER, 2009 1 B, BV RE5EE
MMAFEZIXEXD KR DiVentraM EE1EART
& 3 “Circuit elements with memory: memristors,
memcapacitors and meminductors” , XREIEXE
[ZBABREVENY £, IRHIZRESE. ICERSBIEX, /K

EMTET IFEMETRBETHNRS, ASER
HARAH. FRBHLIMEFICICIRERIIFLILS
ST T BB ZIEWS IR 179 R, 2%
AIH 28 BIZOIEX RS SR &S,

IZBEHENERIZATATE 2012-2014 FRIARE
Ro ERAZNEBRNIZITERTNENIRIT, 12
FEESBIHITIR T ILRIR . BT IZBEEEMTTIRE.
RFERE. IBIZRME IR RE, AIZIESRILRE
ERBARKN—IRESM. 2015F 548, EEM
INAFZBBRDRANALYNILKFREDREIAR
ARBEBERFAR T XHIZIEEE R — ML ML
e IRARM, ZEHRBAARD, BEZEXR
MR EEMEIER TEE—P, XIREIZMHESRT
LWL AR AR A TE M,
BARBALRIT BN,

£ “IzFEEE. 1ZFEEBRE R IZ PR AR BFR X b
R RREDATH, XEMPENABHAURE, D5

SCSEIBY 52% A1 36% (R 48) o ENMDHEH, FR
BERAREB 7 FAIIEHTE 4 PRREENARY, X
AR RAT S RIZEABRNRIE. ML REN
HEMEEDNEF, PENEPREARFLERT 9RZ
LIS, UFE—e ERRHRRAEERMRBVR
FEED, PARIETEESRIZIEHRZME,
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x48  “IZPAEE. IZPERRRRRIZIEMHEZMBHIEXAT HREVEH 23 RIZOIEXH Top F=HEFS~ B
HE  ExXR foiex bl HR Ol Ziiexx  Eefl
1 xE 13 52.0% 1 AT (FE) 9 36.0%
2 lE| & 36.0% 2 INAZE AR DR (EE) 6 24.0%
3 Bz 2 8.0% 3 IINAEZIEXR DR (EE) 4 16.0%
3 #HE 2 8.0% 3 AREERARFZFOLT IR EE) 4 16.0%
5 IR 1 4.0% 5 BIORETIEF R (REH) 2 8.0%
5 ‘e 1 4.0% 5 BT ARE (BA) 2 8.0%
5 ZE 1 4.0% 5 E=l /= () 2 8.0%
5 &) 1 4.0%

5 U&EF 1 4.0%

5 BAF 1 4.0%

MIESESCRE, hEMEEXBDARENT,
REEELL 259 Bk e Bd EE 207 B (&
49) o 5835 11e38 Top HAAH, E, F 4 RABNLE,

AHESE 2. B3 8o

DRREPERAT. ARAF. ERAFMHILID
B, EpfEhRR AT RR 62 BIEN, U7IFEE;

EER 3 M, MARBTAFEERDIR. BEFR
TRARF L L D BN A B 7 F D1,

ﬁj\

®4A9  “IZFEZR. IZFHBRNIZIEABRZMBHEXRMAR" HRAPFHESEXE Top 10 F~HERM~ LA
& E=xR M5 Eefl HER Ok mEsex kbl
1 FE 259 36.7% 1 ERRKARE (FE) 62 8.8%
2 ESES 207 294% | 2 INARFZEEX DR (EE) 41 5.8%
3 #FHE 58 8.2% 3 BRERPRF LT R (KE) 33 4.7%
4 R[E 48 6.8% 4 IMAZEFOR (EE) 31 4.4%
5 PRYEET 36 5.1% 5 FEINKRTKFRERDR (RER) 30 4.3%
6 BAH 33 4.7% 6 AmAE (RE) 21 3.0%
7 BE 30 4.3% 7 BRARE (FE) 19 2.1%
7 RHER 30 4.3% 7 HALMEFER (RE) 19 2.7%
9 BRI 20 2.8% 9 CHRFHEETIF R (RE) 17 2.4%
10 SE:N 19 2.7% 10 FIRERAKRE () 16 2.3%
10 ENE 19 2.7% 10 E=>| =) 16 2.3%
10 | PH45BaT AL 19 2.7% 10 DEBEBTAY (AU 16 2.3%
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Rl PRFUERS, B "SI
N “i&m{%ﬁg%%éﬁ‘—ﬁ)\iﬂ’ﬂ%&?ﬁ”

B & iZ8iE Top 10 HAZATE, B3]
TR M "3
RAEUFEIERR” A
5 HIEE Wi HH,
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®50 ZFFE. DEFMEMTSRIF Toplo HRELE

H& HEA Bt WEIBUR OISR ARE

1 LROEFSHOTNRE S EE M 30 1653 2012.6

p) TEH+EHENBASEEZLRITHMAR

3 BFRNA P RTS8 E 23 1284 2012.2

4 PR (HERK) AERYREE R B 19 1059 2011.8

5 EF G SRBRHERERNXRAAR 20 1496 2011.7

6 | EFEISEKITAREE. BRFEMLTRNTN 17 1037 2011.6

7 BUFF ANl B9 S B M R RA SRR T 5

8 mIEX P AR A BIE IR 30 1348 2011.4

9 ZF IR RI SN LUK AR L A BRI 16 924 2011.4

10 A E RS S AEREFEES 20 1558 2011.3

10 &FF. DEEREMTSEFOE Toplo MEREHAMSEX
2008 2009 2010 2011 2012 2013 2014
o SHLBEFSHHRNRSHSTE SN . o ® () .
o T+ HENEASHELBHS TRHR . ° o O
o ETIRHIA P EITSHE . . ° o
o FE(HY) MMBHRKERKE . ° ° o [ ]
o BEAMGSHMHERNERIAR . ° ° o ()
ZFRENSRUIT AR, BREMET R

o DU ANV B BE M Z RN QU U AR 51 . ° () °®
o FIFRAERNAXALENESIHE . o ° o ° °
o = FIRTHR BRI LU TR A R . o ° [ () ®
o FINE RS A LI EEN ° ° ° [ o o
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1.2 ERPRENE— “IDRTHEENSBASELTEITARR

TSR +EHEMNEEA (Amazon Mechanical Turk
AMT) 2— MR ENEINT S, 2B IERNE
BHMANBSIE. ARRANTELS ™, o
MA—THRENREIRS, AFARTIEENRZFHR
RETHEYNEIRKETE, LENTHE. &5
DIBFARERG, BR—MRE. S50 _EIE
KRR AR T” , AHITELERN
KIOHFTET A,

ZAA 203 F 2N ZOIE N EEEFREX
AMT B REN A S MERBRUE AT ERFISIE, B
W, BEAFEEHARAAFH Paolacci G BIILSIIERA
T AMT B —" N7 H B R R SR ) E R R BBl S 41
BWRETE, BEERTED AMT ENBIESEZ SR
FRWENTIENRE (5] 386 X) ; EEERF
HRF AT THRA Buhrmester M BUIE S FE EHik
AL T AMT 3T IR FER E Attt 28 2 U RV BT
STEAINAME (5] 830 %) . EEHEM TR
Mason W BYIe XA BRI AMT #1717 AR,

FHINN AMT B—F 0] LIFER R FR#1T 21 (LRI
AMREREARA (5] 186 %) -

X=ZREE5ESOTIe T M A AMT EHITES
RS IENR AR S AN BRAEE, H5
RGN EIRIREN T T T T X ELRSR, MR R A
AMT FHI TRV ERH 4 S

£ BBRZLIEXS, B8RXTEESIEAR
X 2013 F 2014 F, LHERAELZFFT, A
AMT HITIEZE S BT NI R BRI ZAERIHT
B

WIZOIEX B HEZHT M ULEI (&
51) , “TIS#+HENBZASELRRITAMR
e sEEREEE, £ 13 RZOIEXH,
EESE5RFRNEXE 12/, SET 92.3% HHE.
H2m0 10 NEhRE SR T 81, Hir, IGHhARF.
HRERFMALNKT SHEFT 3 Lo

#*51 ‘“USBTEHENBASELIRITARR HRECEP 13 BIOIEXH Top F= HER~ HIE
H& ESER it befl HER lki) ZieX  Eufl
1 ESE 12 923% | 1 Ay (EE) 6 46.2%
2 ZE 1 7.7% 2 REeAF (EH) 4 30.8%
2 Il 1 7.7% 3 HAAHKRE (EEH) 3 23.1%
2 R 1 7.7% 4 EMETIAE (EE) 1 7.7%
2 BEAF 1 7.7% 4 BREMAZRICTOR EE) 1 7.7%
2 | X EL 1 7.7% 4 HEHRR (EE) 1 7.7%
2 ot 1 7.7% 4 DEFx (BE) 1 7.7%
4 GFFE R (QIFF) 1 7.7%
4 HBERAE (L&) 1 7.7%
4 BEHARAAE (BAF) 1 7.7%
4 SEERAE WgXEL) 1 7.7%
4 B S/REAEFFM (RER) 1 7.7%
4 AT URFHRERMER (EH) 1 7.7%
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7| BRARE 39 3.3% 7 METIRAY (EE) 32 2.7%
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1.3 EQARENE— “CIRed A ARBRIE R IR AR

HOMR, SR ELRRIREN . BIFT AN
Wt SRRE, SIRERER, HEAMNNES
&, MANEWEIETAIMFE, =T By
S FIR, Sl —EREFEEMEIIENAR
&, ECIFTRANERBFEET, el ER A%

T, ZECIFHEIWELORSTHNE, FELHELL
BTNe NETFESRBIEIL, SIFEINAEETEABIH.
FramtlHT. meRelFET. RS eI, BRI eIH. B
EelF. AReFH. HelH. REHFHENE
— R LR EIFMEITACIESD. SIFT 2R El
BUREER, = eI e EI BT,
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4 TRAFE 34 7.1% 4 ENKEHKRT (LLFIET) 11 2.3%
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9 HE 19 4.0% 8 ERAY (FEAD) 9 1.9%
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ZCIESCECH N 3 BURDAEARLE IR £, FEH
38 MRATERT 3B, &5 255%, REMERDHIE
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FE 55 36.9% 10 19 12.8% 6 45 30.2% 8

SF:N 49 32.9% 10 5 3.4% 4 29 19.5% 9
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VEE 148 99.3% 10 0 0.0% 0 15 10.1% 6
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EE 146 98.0% 10 0 0.0% 0 14 9.4% 6
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