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DI RUSDE®I DQG FRP SHVIMYH | RRG DQG |HHG SIRGXFWRWP XMVRQV
DYDLOE ®f | RUD®

51 F NBJO PCH-DUWF PGU F $*130 . & QIPK-DULY R HKDJFH WH WRELOV DQG
UHMIHFH R 0 HAWUWDHDQ DI W IRRG MMWMP V 7KLY Z IOEH DFKIHYHG B\ XWAD 1Q)

@FDAFURSV DQG DJ W [QEXIDAMMGXHY \KFK DV EUHZ HWV\SHQA IDIQ DQG ROHHG
SUAWVFDNHY VR SURGXFH SIRMQY/ WURXI K LQCRYDWH P HWRGY IQROIQ) IQHFW
GUXPHV PIFIRDODH DQG |HP HOEMRQ 7KH SURVMIPWDGRSW D P XQGVFIST@H

DSSURDFK |RPXAMQ) RQIGFBDMQ) SIRMO\ IHGVIURP DI UL LAGXVIDABMGXHY DQG
MGH WDPV $CEAMRD®  IOHFWIDW Z I@EH UHSXISRVHG DV D [HWD HU IRU
GUXPH FXADWRQ 3UIRMOQ H WDPWRQ [URP  YDURXY \RXFHV Z LOEH FRQGXFMG
\KWEACDE® Z WY DQHP SKDMY RQ QARMRDO! XGPWNRIDODQG VDI HW DIMIEX\WMY
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H WDFPWRQ MGH WWHDP V/ DV \KEVADWA

DQG DSSOIQ) IQRYDWRH WDUQ) DQG R

FXGYDWRQ WWFKQTXHV R DABIQ KL K
SIRMQ \HOV 7R FRAH WH GRS O LA S O AN EP
IQHW IIDW Z1@® EH XVHG DV mw
IHWDHUIRUGUXPH OSIQV DQG IDED 7
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+LJK TXDOW SIRMOQIQ) UHEHQNV T URP DI WL LQBXWAIDABMGXHY [QHFW
®U XP HVDQG P IFURDO DH Z LOFH H WDRWG | RUI RRG DQG | HHG DSSTFDWRQ/

YID HFRQRP LIFD® DQG HOMURGP HQB@ \IXWBLCDE®! H WDPWRQ SURFHWHV
7R DFKIHYH FILFXOUW WH UMGXHV I HOHIDWG E\ WH H \WDPARQ SURFHWHV
Z LOFH QM UIDWMG LQ GHW I RIP XOWG | RUQHPWIHDUG) DQG KHWIURARSKLE
P IFURDO DH FXGYDWRQ 7KLY SURFHW/ Z L@BDG VR \WH P IQP [} DWRQR WH
BMGXDDP RXQN 0 LEURELDA HP HOEMRQ Z LQEH XVHG R HKDGFH WH

WDQH WEELOV DQG KHDA SURP RWY | XCPWRCDOV R \WH GHZ SIRMQY

$ @S LRVMALO LOQJ IHGLHOW Z LOEH IX@ FKDWDFVIAU] HG LQ VAP VRI

W e

URBJ IFDO
1 DGH X
XWMR(DCD ) XE@PWRCDOW ARSHWA 6DIHW
7KH SIRMIFWDIP VVR IRWP X@WA DQG YDAGDWA QHZ IRRG DQG |HHG
SWRGXFW XMQJ VKHVH QRYHOS LIRWALQVVIKLRXJ K DGYDQFHG SURFHWLQJ
WAFKQR®RJ LHV SLRP RAWQJ FLLFX@MUW E\ P LQIP 1] 1QJ Z DWi DQG
P D[P 1] 1QJ IXQFRQDDN

7KH FKD@HQJI HVKDWKH &,352 0 (' SURMIFWDIP VR VROYH LV VIKH KHDYA
UHIDQFH RQ SIRWALQ LP SRUVLQ FXUHQW XURSHDQ DI UEX@XLDO
SURGXFVIRQ VA WP V SDUAEX@UD 1Q VKH 0 HGLWAULDOHDQ 5 HI LIRQ 7KLV
GHSHQGHQF\ RQ H VILDDCS LRWALQ VRXUFHV GIDYHV VKHVH \A VWP V/
YX@HWDE® HVSHFLDE LQ WH IDFH RI MXHV GNH GURXJ KMWDQG HFR@RJ LFDO
GHILFIW 7 KHVH FKDEBIQJ HV VIKUHDVHAQ VIKH VHD VXITLELHOF\ RI WDGIMRQDO
SIRWLO VXSSO FKDIQV
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7R DGGUHW VKLY FKD@BIQIH &,352 0 (' VHHNVVRR HWDE @K Hi 1 LELHQWYLDE B
DQOG RFD@® SURGXFHG DOMUDDYH SURWALQ VRXUFHV VIKDWFDQ HOK DQFH ViKH
WELOW DQG IMMIAHQFH RI 0 HGVAUDOHDQ DJ WL IRRG SUIRGXFURQ Vi WHP
7KLV IQYROHV XV 1QJ GRFDCFLRSV DQG DI U LOGXVWMDOHMGXHV DVZ H@DV
LOORYDVIYH VFK QLT XHV LOYRMQJ LOVHFW B XP HV P LELRDQ DH DQG

IHP HQVIMRQ VR SURGXFH SIRWLOVVIKDWFDQ EH XVHG LQ ERVK DJ UL IRRG
DQG | HHG VHFVRY/ N T

YA a A »

7KH&,3520 (' SWRWFWSUHVHOW D KRDME VROMRQ VR
DGGUHW ( XUIRSHVKHDY\ LHIDQFH RQ SLIRVAIQ IP SRUV
SDUAEX@UO LQ VIKH 0 HGLVAUDQHDQ 5 HI IRQ ,\WRFXVHVRQ
H SRMQJ VKH XQVDSSHG SRWOWDCYZ. VKLO DJ UFXEXWDO
UHVIGXHV MGH VWHDP V DQG Z DWHIG IRRG : WK DIRXQG
RI J (REDCDJ UEX@XDOSIRGXFRQ J RO XQXVHG
HTXLYDBIQWR  ELTRQ VRQVRI EIRP DW YDOXHG DW
EIRQ86' DQG RQH VKILG Rl IRRG Z DWHG VKHUH LVD -
\WLJ QU LEDQWHVRXUFH RSSRUMXQIW &,3520 (' VIOWAI DG fkf
DSSURDFK LOQYROHVIHFRYHUQJ SWIRVAIQVIWRP DIW

JWDIQ RIOHHG SIHWFDNHV LOWHFW P LELRDQ DH DQG

GUXP HV 7KHVH SIRWLQV Z LEH VXWILODE® LOWAT DG
LOVR DQLP DOSIRGXFVIRQ DT XDFX@XUH DQG KXP DQ
FRQVXP SVIRQ D@ QIQJ Z MK FLLFXMUHFRORP \ SUQFLSGN
7KH SIRMIFWHP SKDM] HVHFR 1UHQG® SIRWAIQ SLIRGXFMRQ
VKURXJ K LOQRYDVYH MFK QLT XHV LOFOXGLQJ LOVHFWIDLP 1QJ
G XP HXWI DWRQ P LFLRDA DOSIRVIALQ FXOYDMRQ DQG e 7 ¢
IHP HOQVDVIRQ VIFKQR®RI\ 8 GWP DVAD &,3520 (' DIP VIR 4%

HOK DQFH VXWILQDELMN HGXFHLP SRUNV DQG EROVAUVIKH

UHVIOHQFH Rl 0 HGIVAUDQHDQ DJ W IRRG M WP V
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WKIQ&,3520 (' 87+ G®DGV: 3V DQG Z KHUHDVIWZ L@DOR
FROMEXWAVR: 3V DQG )RXUDERWDVRUHVZ L@EH LQYROHG Z LK KH
&,3520 (' UWHVHDUFK DFVIMMHV ViKH/ DERWDVRU Rl ( QURP R®RJ\ DQG

$ JUFXOXWDO=RR®RI\ /($= RI VKH' HSDUWP HOWRI $JUEXOXH &LRS

3 LRGXFVIRQ DQG 5 XD QYLLRQP HOWKDYIQJ VKH BIDGLQJ LR®! ' XUQJ WKH
O@WGHFDGH 8 7+ / ( $= KDVEHHQ LOWIQWLYHO LQYHWAI DAQJ ViKH

H SRWVIMRQ SRWQWDCRI LOVHFW DV D QXWIHQWWRXUFH | RUIRRG DQG |HHG
7KH/ ( $= WIHWHDUFK J LIRXS KDVEHHQ Z RINIQJ SDUAEX@UD RQ VKH

RSVIP [] DARQ RI VKHP DW UHDUQJ RI LOVHFW DVDQ DQLP DA HHG
1QJ IHGLHQWZ KHUHDVVIKH J LIRXS KDV S DWAFLS DVIAG LQ VHYHUDOUHBIYDOW
UHVHDUFK SIRMIFW & XUHOV® \MDIQV DQG @OHVRI 7HQHEUR P RORRU

+ HWP HWD LAXFHQV $ GKLVRELXV GLDSHUQXVDQG =RSKREDVP RUR DWH

P DIQVDIOHG LQ WWH IDFLOAHVRI / ( $= 7KH/ DERUDVRUY Rl 6RIO6 FIHQFH D
IX@ HTXLSSHG @E | RUVKH VRIOS@QWDQG Z DWAUSK\ MERFKHP LFDC
DODOMWYDVRP LE DEVRUISVIRQ VSHFWRSKRVRP HVU |@P H SKRVRP HVIAU
89 9,6 \VSHPWRSKRVRP HWUHF@Z L@EH LQYROHG Z IWKIQ: 3 LQVKH
HYDOXDVIRQ RI 1DW DV VRIO HYA] HUI RUVKH SURGXFVIRQ RI OXSLQV DQG IDED
EHDQV 7KH/ DERWIDVRU Rl :  HHG 6 FLHQFHV DQG SDUAEX@UD VIKH [3 QW

3K\ MR®RI\ * LIRXSE IX@® HT XISSHG Z LW LOWAUXP HQW IRUP HDVXUQJ FLRS
SK\ MR®J LFDOSHURWP DQFH J DVH FKDQJ H DQD®] HU IXRUP HVAUIRULQ
YLYR FK@RURSK\ @D | XRUHVFHQFH / $, P HVWUIRUFWRS JWRZ WK / 8 ( P HWAU
|RUQI KWKVH HITLELHOF\.  DQG SWRGXFH TXD@N FRERUP HAALY/

SHQHWRP HWAY DVZ HTDVZ MK @E HTXLSP HOWVSHFVURSKRVRP HVIAL/
FHOWAIXJ HV DQG IXP HKRRGV |RUDQDOVHVRI ELRFKHP LEDOSDUDP HALY/
®Dl SLIP HQW DQWR] LGDQWFDSDFIW HW¥  Z L@DOR EH LQYROYHG LQ WKH
WIDYZ WK [LDW P HDVXUQJ SMOWSK\ MRERJ\ SDIDP HALY ) LOD@ \ViKH
$ TXDFXOXWH/ DERDVRU VD Z HIOHWRE @KHG | DFLOW DWAKH' HSDUR HQW
Rl ,FKVK\ RRJ\ DQG $ TXDVE ( QYLLRQP HOWSIRYIGLOQJ DP RQJWMRVKHWY/
WIDFKLQJ DQG UIHVHDUFK RQ VKH [ LHGBVRI 1VK

277 FSWRP HG SURWMFWFRP
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FXOXWH VK QXVWIMRQ DQG DT XDIHHG WAFKQR@®RJ\ 5 HVHDUFK | DFLOVIHV
IQFOXGHDQDTXDUXP Z MK 11MK VIDONV DS SURYHG | RUFRQGXFQJ
UHVHDUFK RQ @YH DQLP DY D IHHG XQIMSIRGXFVRQ D I MK @UYDH XQMDQG
@ERWVRY WRRP VDQG HT XLSP HQWRUD WDQJ HRI DODOVIEDCP HWRGV
WIQ &,3520 (' WKHS$ TXDFXOXWH@E Z LOEH IQYROHG 1Q: 3 VAMQJ

LOVHPWS LRWALQVLQ | VK GLHW DQG VSHFLLED® 1Q J LOKHDG VHDEWHDP  ROHRI
WHP RWIP SRUDQWDLP HG IMK VSHFLHVIQ ( XURSH

27272 XVKJU

3 LIRMIFVW& RRUGLODVIRL
&KWWRY $ VIKLDQDWIRX

&KUMRV$ VK DODWIRX LV 3 LRIHARURI ( QVRP R®RJ\ DW8 7+ + LV UHVHDUFK LV
IRFXVHG RQ LIOVHFWEIR®RI\ HFR®RJ\ DQG GHWFVIRQ DQG P S®P HQVMRQ

VADVIA] LHVRI FKHP LFDODQG QRQ FKHP LEDCFROWRALQ SHWAP DQDI HP HQW
SWRI WP VIRUIHG WRHG SUIRGXFWSIRMFURQ | RIVASHW EXWDOR RQ
HGLE B LOVHFW DQG VIKHLUXW DMRQ RQ VIKH GHYH®RSP HOWRI FLLFX@U

HFRORP \ SIRVRFRY & KUMRVKDVSXE@KHG RYHU  WFLHQWLE SDSHW/LQ
SHHUWHYIHZ HG LOWALDDVRQDOVRX DD Z WK P RUH VDO FRQIHUHQFH
SUHHQVDMRQV DRQJ Z MK ERRNVDQG  ERRN FKDSWALY
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