2/2/2021 AGU - iPosterSessions.com

Using Coronagraphs and Heliospheric Imagers
to Answer the Outstanding Questions of Solar
Wind Physics
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HINDERANCES TO PROGRESS

7 KHHDUHP DMURANBREQ) TXHANRQYUH DLAQ) \ROUZ LQG | RIP DINRQDQGIWHYROWRQ DY IMIGYHAW\KURXI K \WHKHIRSKHH
6\ QK] LQJ LCBXWI URP \WH\RDIUZ LQG UK FRP P XQW Z HGHFUIEHQHRAMBEQ) TXHXRQ/R \RDUZ LQGSK MIFVIURP
DUFHYS * 8 * IDQG&KDIYH/BYHE. SCBHU 910D %RIRNA DVZ HODVSIRIWNVH SHAMSZ W BFHNDQGXSFRP LQ)
FRIRID)UDSKV DG KHIRVSKHUF 1P DIHY

Nb « UnbTbU ¢PE n«Thb T E
Wcbe OFTBT

UENENsT—b «(pelUlgéh Ui«os¥

&KDBQIH 7 KHHLLQWKI | LELHOWED FRYHLDIHDQG FRP SXMRCDOSRZ HUVR P HOVKUHDQG P RGHCRURW/ \VFDBH | HGEDAN

2 BHYDIRQY DG P RAHY (HHG\R HFRP SDWVVADBIV] HY/ WP DTHRXIK VR BHRYHNLCHIF SK\ MFVXS WURKI K \WHJI GEDOABYR
\KHMWWP | QWHVRDUZ LQG \WHHDUHLOMWY P HOXUHP HOAMP HADBYVR P LAMARQGY HI \RFDBWUH\KH\SDIOADBYR
HBRURQSK MFV \WURIK JGEDONP HVADBYVR DABDWDVRDURBIRY DVGIQR HIKWRGHYR P DIQWGH

$ VDURKOVREHYDIRQ/DQG P REHYP XUWRAXVRQUAKMARMG UHILRQ/R  SDUIP HMASIFH ) XUKHU P RGHIQ) P XWBOAHWH
FRP SB[ LW R \WHSKHRP HDIWP [P LFV HJ - UMMAY \WH\SDIOWDBY DQGWP HADBY C5SUR P DY WHSK\ IFDOQMIRIRYY
DQGUBAQ) WHAP HMRDDW

2 EHYDIRDD \KH\RDUZ [QGIV\SIYHDY V[P SBG P INGQI IMHI® 1P SRWMEGIVR QN DIUHBYDQAMP SRICDQG\SDMOFDIBY
7KHP DMUMW R QMW REVHYDINRQ/@UIHD ARQMMVR MQIGISRQP HDKUHP HQVFOMMBMGQHIY  DQG( DUWIVP DIGHRSKHH
&XUH® \KHHDH DAP RIMKUHHDGAWRIDOMP XAUGHRXVP HDXUHP HOVP DEHIQVWY Z W 3DINHJGRTUSUREH 6RTU2 UE\MU

DG67(5(2 $ 7KVFRP HVQRZ KHHFRHWR FRYHIQ) \WHREHYR P JQWCHR \FDBIV] H/GHHAOY | RUXQEHIXERAQ) \WH
6XQ KHIRSKHHD/DM kP

&KDBQIH BLERVR . QRZ BGIH 7 KHSDWP DK MEVUILP H/R \WHEXQDQG\RDUDA RGKHHMDHYHY Gl HHVURP \WDR
\WHVRDUZ 1QG FROMRDOYHIXVARTIMRQBW \XKE  YHIXVAKSHU$ OYpQE DQG\VKSHIVRQIE 5H QRIB/QE® EHY SOW DEHB \R
P RGHIQ) DSSURTFKHY REVHIYLQ) WRKQTXHY DG SK\ MFDOLQMWNRQ DHGRADU® WIQWHIHGI URP RHUHILP HVRWHRWHU

$ GAWRID \WHHLYDQOWYLALDCERXQEDY R WO BHE HHQ\RDUDA RGKHUF DQG\RDUZ LQG\AHIAH [P SRFHGE! GLIHHW
REVHYDIRDOMKQTXH/ IDKHAXDQE SK\ MFV 7 KHSK\ VIFDOADQUMRQ/UIHD FRUHSRG\R WHREVHLYDINRDCERXQEDUHY

Z KIFK DHGUIYHDE, \WHDYDOEG REHYDMR DOMKQATXHY VKK DASHRIRARS.  DUGLP DILQ) LQWHZ DHBIIWYZ LK GRP LDV
HP LWMRQ
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NINE OUTSTANDING QUESTIONS OF SOLAR WIND PHYSICS

: HOMKHQHRAWRQE Q) TXHMRYVR VRDUZ LQGSK MFV DG REVHYDNRQV\WDAAMNI XK BHE HOWHRUIHY © HKDYH
RUDQY] HE\WHRAMBAQ TXHWRYVR VROUZ LQGSK MFVIQRWUHWHP HY KRZ WHVRDUZ LQGLVIRP HS \WHPH  KRZ \R
LOMBHNABEVHYDIRQ/R \RDUZ LQG \WHPH - DRGSK MAXCP HKDQWP VIKDARSHIDMRQVROUZ LQG 1 RUIP DINRQ DG HYROWRQ
WURXIK WHKHIRSKHH \WHP H

7KHPH _7KHIRP DIROR WH\RDUZIOG

4 ) URP Z KHHRQWHEXQGERVWH\RDUZ LQGRILCDM
4 +RZ IVWHRDUZ LQGUHBDHE
4 +RZ IV\WWHRDUZ LQGOFFHBLDMG

7KHPH  QMSHNY] FAVHIYDIWROVR \RDUZ IOGSDURHY

4  KDAAHMP ICHWHKHDA  [RQHBP HQBCCEXQEDRHY \WHLRQF FKOLHWIEMYY DG \WH DESKD SUIRRQ GHQUMW UDNRVLOKH
VRODUZLQG' $ QGZ KDAARWH \MOXVCERXVWH6 XQ'

4  KDAVWHRWILOQDGHROMROR WHP RRFIBI SDW DOYGP DJHNF [ IHGWYWFMUHR \WHVRDUZ LG

7KHPH 3K\ VAP HKDAWP VRSH DID) ROVRDUZ LOGI RIP DINRD DOG HYROMRD)

4 KDAW\KH2 WIQR \WHS OYpQF) ORMDIRYIQWHERDY: 1QB
4 +RZ M\RDUZ LQGMUBXBIFHGUIYHD Z KDAHIWG P [PV DQGKRZ. LVIWAWSDME
4 +RZ GRWHNGHIF GWIBMRQI XAMRY/R \KHVRDUZ LG HYRYH

4 KDADHWHURBVR \ROUZ LQG\WKRMUH DG MUEXBFHRQWHWIQSRWR  HIHI HIF SDUFBVIQ\WWHKHIRSKHH

1 H WZ HOWMHREVHYDIR DO QDM WD GMMY XK EHE HHOFRP SHIY) SK\ MFDOSURFHAHY 7KHPH - TXHIRYY
UIDAEQ) \ROUZ LQGI RUP DARQDUHVHEDDAGLQR FROHYHG TXOQMYA/ WDAFDQ EHP HDAKUHG LMW \KURXI KRAMKHKHIRVSKHH
DOG\WRHWDNDQRID EHXVHGFRHRWHEXQ HI LQUP RMLP DIH/DQGWHLQMW P HDAXUP HQVR 30UN-UBROUSUREH

+ HIRVDQG6RMUZ UMW 6SHALLE HQURS, P DUNHGZ LW DQDWMIM LYV GRADFRQH.YHG TXOQIMY EXWYFRUMDMG Z W DQG
\WHHRHDWIFHUR  \KRH\KDADLH

$ QZ HIQ) WH1 LOH6AHIFHA XHMRY

7KHPH 7KHIRP DIROR WHRDUZIOG

4 1HU6XQ VWRDUFRRHAMW P CoVARP BHCHGZ W YHBAW YHRRLY | GZ \WERWVLOLP DIH/

SRQHYHG TXDQIMEY \RDUFRQGHAMW P CBVARP BLQHGZ W HKOGR-P HR B | LIANRQY) DARQSRAMMID) ,3  HBP HW
DSKDSIRRQ KHDNVO[ LQMMW \SHAL LF HQWRS,

4 1HUBXQ LQRWEZ SOWIQIP DIH/ 10 URSH/ AKOQINVIQ7 FKOQIHVIQ7 SDU7 SHS
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&RQHYHGTXDQIMEY P DNV G-BHGHKHDA IRQGRSRXW CEXQAIFHR \KOXU FRP SRUIMRQFKDYIHY [EXQAFHR @7 ) ,3 RU
DSKDSIRAR \KDARFXUZ W FKDQJI HVIQP DIGHAF [ IHTS KHDVO(  RUGHMW \SHALLE HURS,

4 1HUBXQ JEEDOWP HG-SHIGHNFFHBIDIRQSIRIBY 7 7SDU7SHS 7IRY $ OYpQAW
SROHIYHG TXDQMEY DD SURRQ AKOUHWEM/R KHDA LRV \VGHALLE HQARS,

/KHPH  QMSHNY) FAVHYDIROVR \RDUZ IOGSDURHY

4 0 DRHGUP RM\GHRRFRSIE P HDKUHP HOVDQGLOVIW FRP SRUMRQ 6SHAILFDED \WH7 7 SDU7 SHS GOIW DG
YHBAWR SURRQ/DQGHBRNRY &KOLJHWEA CEXQEDIRHY DG GMMEXINRQI XGAMRVR KHDA HBP HOM\KFAK DVKHIXP  \KOXU
DG DABDXMRHDCAMRIDOKUIK DQGEZ ) , 3 HBP HW

4 &ROAMIMRY/Z W P DRKHGLOVWY FRP SRIMRY  (EWP HG-BHIGHWRYHIIHR WHEXQ \ROUFRQGHAMW P D8V

7KHPH 3K\ VAP HKDOWP VRSH DIR) ROVRDUZ LOGI RIP DINRD DOG HYROMRD

4 ERYHIVHR \WHKHIRSKHH YLD FRQAMINRQ/R \SCFHADWWP HDKUQY KLIK WP HUAROMRQ SDUMFBI GMEXNRD
I XQANRQ/ DG HHI HIF SDMFBY
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A NEW FRAMEWORK FOR UNDERSTANDING SOLAR WIND
FORMATION

7 KHHDOUHP XAMBISDAKZ D VDA UAXONQ\WHI RP DNRQR DSDAHOR VRDUZ 1CG : HVFEDDM\WHIRUP DIRQR \WH\RDU

Z LQGLQR\KUHH QMRS \KDFR UM SROG\R WHWP HKIMRY R \KHSOW DSOUAHD EHFDXVHHIFK SK\ MFDOWNS BDYH/DXQTXH
REHLYCEGILP SUQARQWH\RDUZ LQGSDUAHD

Pathways to the Solar Wind

Source Coronal Hole Quiet Sun Active Region

Release Open Flux Interchange Closed-Flux

/ \ Reconnection Reconnection

Acceleration Component <«——» Wave/Turbulence ) Interchange

Closed-Flux
Reconnection Reconnection Reconnection

Type of Solar Wind Parcel

$ ERYH ZH\KRZ DADIUP LOWRDAY Gl HMHEDKZ D VR FBDIY DVRDUZ LQGSOAHO DQGEHBZ. Z HU-BUAHOVMERK R WH
WUHWABY 4 4 7TKHWSHR \ROUZ LQG SORHORDAKOVZ LOG-BHIGRQZ KIFK SDKMIWRTRZ HG 7 KHIHDUHP DQ. G HHQV
SDMV\RIRUP LQJ DVRDIUZ LG SDUAHD DQGWHJI ROOMVR GHAMIP LGHKRZ. P XAK. DG XQEHUZ KDWFRQAMRYY HIFK SDRZ D
FRQUEXAMAR\KH\RBCP DVDQGHHI\ R \WHIGEDORDUZ LG
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4 )RR ZKHHRQWHEXQGRA\WH\RDUZ IQGRIWLCDM : HUHBSURHINAL HAHWRUFHGDIRY/R \RDUZ LQGROWHEXQZ WK
SDAKLOVDQG\KRZ. P DI GHIF | LHTBYDVEDAN QCHY $ QTRRYH U LRQLY SUAHIXQEHAH G VWP HJ 7 KHWHP HIRQWWH®I VKDY
SOW DIURP WHCRMWHUHLRQDQGSMWP DI URP \WHTXHBXQLQIWT KHWUHTP HURQWWHUIKWRQD KDY TXH/BXQSDWP DLQLW

L, L,

Interchange
Reconnection

L,

Open Closed-Flux

Reconnection

4 +RZ MWH\ROUZ LQGUHBDHE 7KHSDWP DP D DG EHRORSHIIHBY RUWP D BHROFBRHS [LIHDY BTXLKY FRHS
10 UFRQGHRANRY RULQMIFKDQ) HUHFRQGHRANRD! RUMYR EHUHBDHGLOR \WH\RDUZ QG 7 KHUFRQGHARQP D RUP D GRAEH

HHJHNFDD LP SRV
N /\/\
Closed-Flux Interchange Component Waves
Reconnection

Reconnection Reconnection
4 +RZ WVWHVROUZ LQGOFFHBIDAMG | H\KRZ DFDWRRQUMSIMHQBMRQR WHI RXUGL T HHQAP HKDQWP VR CAFHBLDARY
FRHG 10{ UHRQHANRQ LQMIKBRIHUHARQHANRQ ARP SRHQVHARQUHRANRY DG Z DYHWMWUEXBIFHKHDY)
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6RP HH P SBVR SDKV\R\ROUZ LQGI RP DNRQXMQ) WHQHZ. 1P HZ RIN

o $5X@EHDWHPHJ4  SDWP DUHBDHGWUIRXIK FRHSG 1O UHFRQGHANRQDAKHWHIP HME 4 OFRHBLDMG
WRAIKZ DIVWEXBAH 4 HI WHP HUEGEV

« &+ SDPD4 RORSHDIHBOH/ 4  ODFAHBIDMSWURKIK Z DYH\MUEEXGRH HJ FDMADOI DWW LG

« & SDPD4  UHDPDHGDQGIFFHBIDME\MRIK LOMADIHUHFFRQGHARY 4 DG4 HJ FRIRIDOVMIN

. 46SDPD4  UHBDHEWUIRIK LQMADCQHUFRIHRODMWHRSH) FRHGERQEN 4 CFFHBLDAMG\WURIK
Z DIHVEXBIFH 4

. &+ SDPD4 RORSHQIHBAQY 4  CFAHBLDMGWURKIK FRP SRHQWHRQGHAIRY 4
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EXPECTED PROGRESS WITH RECENT AND UPCOMING
CORONAGRAPH AND HELIOSPHERIC IMAGERS

0 XQVSRQAQMWY DQGLP DILQY P HDKUHP HOVR WHBEXQDG\RDUZ LQGDHQHHEHE\R QP ELIXDM\SDMICDGEYHANRYI URP WP H
G @P IFV DvZ HI RUXQGHMIEQ) KRZ @LIHDQG\P DIVADBVI HHEDAN RQHIFK RKHU

7 KHDBYHAR Z KIWMQIKWKHIRVSKHUF LP DI HYKDVSURYLGHG DP DNMUDGYDGRHP HOMQ ADBFRYHIIHR \WH\RDUZ LG FKDEBIH
DG KDV EUGTHGWHDWMYLADCERXQEY  BHE HHQ\RDUDA RSKHIF DQG\RDUZ LQGSK VEV FKODQIH  6ROU0 DV/( MAIRQ
,POHJ60 (, ZDVIWRXQEWHNG -CANRQHAID DGWHGEXQ( DU & RIHANRQ& RIR DG+ HIREKHUF , QrHAM DIRD
6( &&+, MMRERIG67(5(2 +RZDGHAD KDVP DEHDWI QU LFDQABES | RZ DGLQWMMKQREI\ 67( 5( 2
P DJHVIURP WHFRIRDWIRIKWR  $8 1QZ KAMQIKVZ LW \WHFRP ELDINRQR \E R FRIRIDIUSKV DG\ R KHIRVSKHUE P DIHY
ROHIFK \SDFHRD W7 KHUHHQ® \HBRMG3ROUP HMARS QI\ \WH&RIRDOGG+ HIRGKHH 381 &+ P MRQZ L@BRGFHKUIK
UAROMRQ KLIK VMW JEEDOP DIH/R \WHFRIRD\WURXIK \WHVRDUZ LQG 6RTU2 UEMMU O + CBUHATD FOWHY/DZ KM
QKWHIRSKHIE P DIHJ 6RE , 6ROU2 WEWLH+ HIRSKHIE , P DJHJ + RZ DGHADD HIEQQY WHLP DILQ) R \WHFRIRD
R \RDUZ LQGFRIGHANRY! URP DKLIKHULGRODANRQ D GIKDQ HYHUEH RUA

© KLGIWHCELON \R FOSWMUHI G003 @P LFVR HBRARQGHMW DGLQHJIBZ VI URP. KHIRVSKHUF LP DILQY \KFK DVZ LW
67(5(2 +, KOVEHHQDJIU-DAIGYDHP HOMKH  DUHXQEGIR FCOMUH\P DEBUNFDBH | HHEECAN RAWHRKHUSDWP DSOUP HMY
3ONUBRDUBUREH: ,635 9RXUIEDVHAID KDVUARYHG\P DT O] URSH/DQG\P DEBUGHMW | OFRMDARQAKDQ6 7 ( 5( 2
FOQ EXVWHWH: 635 (RU8 1 &+ Z LAFCOMHNCHIF \R JGEDOFAIBIG @P LEV

+ HHZ HOXMHFHNDG XSSP LQ) P DWRQVZ W FRIRIDIUDSKY OG-+ HIREKHUE P DJH YOG WH2 XMEOAQ) 6RDU: LG5
TXHARQ/WH  DHANHD \R P DNHWI QI LFDQMBRIBIWVRY

7KHPH 7KHIRP DNROR WHRDUZLOG

4 &RPHQHEZ IW6RIUERIGHAMW P RGHY 6RDU2 IAWUGRER , DQGO HAY &2 URTD [DICRNE ( ; SHIP HQV&2' (;
7KH6RDUVERDUSROLO ,' (; 0 LWRQ

4 3DNHUBRDUBUREH 363 : ,635 &2' (; 6RDU2 LHWJ6R®, DGO HIW

4 &2' (; 381&t+ 363: ,635 6RDUZ2 BAWWJGRBR+, OG0 HIY 6RDUV

7KPH ., OMSIHNY) REVFYDIRVR \RDUZ IOGSDURHY

4 P HYRRDIWISKYSRIGHARQM W

4 381&+ 7TKH6RDUWWG6RDUSRDUO ,' (; 0 MIRQ

7KHPH 3K\ VAP HKDAWP VRSH DID) ROVRDUZ LOG] RIP DINRD DOG HYROMRD

4 P DIHYFRRDIWISKVSIRIGHFRQM W

4  381&+ 6RO HWIGREB, DGO HLY 3DNHIGRDUSUREH : 635
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4 P DHYRRRQIWSKYSRYIGHFRQM W

4  PDHYRRDIWSKYSIRIGHARQM W

6HH$* 8 3RIMY

. 6+ 7KH3ROUP HMARS 1 LI\ \WH&RIRDOG+ HIRGKHH 381 &+ 6P DO [ SBUH0 WRQ 6\BM/DG1 H W
BWBV &UILJ (' H RIAXWINDD

. 6+ 7KH&RRIO IDIQRWF ([ SHIPHQV&?2' (;  -HIW 6 1 HZ P OINHATD

. 6+ 7 KHEROUYEROUSROILD IWRY ( [ SBRIQ RHR \WHOWS H SBUHSS5 HIIRQ/R \KHERDUB\ WP ' R
+ DABUHAID
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$87+25 ,1)250%$21
11FKRBHR0 910D DYG-RHYRRAN

1$6$ * RGAG6STHH) WKV&HMM* WHEHOW ' 8 QWGE\BMY/  6SOFHERHIH, QAYANM / RV$OPRV 10 8 QWG
6\DMY/

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx ?s=1F-DA-4D-0F-03-CB-7D-40-2F-55-3C-62-D5-14-0B-15&pdfprint=true&guestview=true 10/12



2/2/2021 AGU - iPosterSessions.com

$%675%&7

$V D SDUW RI WKH $PHULPDQHPWRBRQLFD & HQHRQHBWLRC
*HRSK\VLFDO 5HVHDUFK FRPPLVVLRQHG SDSHUV RQ WKt}
6SDFH 6FLH@UHWHQW RXU *UDQG &KDOOHQJH SDSHU R(
RI VRODU ZLQG SK\VLFV WKDW V\QWKHVL]HVK88MW IUR
LQYROYH TXHVWLRQV DERXW WKH IRUPDWLRQ RI WKH V
WKH VRODU ZLQG DQG ZKDW WKH SURSHUWLHYV VD\ DEF
RI WKH VRODU ZLQG 7KH QLQH TXHVWLRQV IRFXV RQ
SODVPD UHOHDVH DFFHOHUDWLRQ@H VWBIWWVLRQ DE
PDJQHWLF VWUXFWXUH $OIYHQ ZDYHV WXUEXOHC
HYROXWLRQ JEQGF S BIQWUFDO B G\GUDHQAVSWKW DVSHFWYV RI
ZKHUH SURJUHVV LV EHLQJ PDGH ZLWK WKH FRURQDJUL
FXUUHQW PLVVLRQV VXFK DV 6RODU 7(UUHVWULDO 5(OC
BRODU 3UREH DQ GHGRRODAD XGEHLMMNK WKH DVSHFWV WKI
IURP WKH FRURQDJUDSKY DQG KHOLRVSKHBROP UPPHWHW
WR 8QLI\ WKH &RURQD DQG &PMHORBVOSKHDHQRGWAF (;SHU
&2'(; DV ZHOO DV D FRROLDBXEZHMK 6RODULV
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5()(5(1&(6

+RZOG5 $ ORA/-' BRANHU' * "HH. 3 &R - : 6XQ( D & RIHARQ& RIRIDIDG
+ HIRSKHIF , QIHXIDIRD 6( &&+, B6STFHEAHIHS HLZ V KWBY GRRJ Vv

+RZOG5 $ ORAMEVS . RHIBNH & 30QMHME 3 &DWMJO 7 : D' 51K 1 0RO XAR' 5 /\QK
6 7KADS$ &AIRG* 6RNH' * 7KHOQMHD$ ) &KO' /IQNQO0 * . HBU' -DIMEN- 5 7RZHJ
- *WIRQ0 +DIRRGS5 9D /UZHI3& 'HRY ( 0 9HDO 0 & OINF= %RKPHJI9 5RAXV

3 +0MQ- 3 /CP\ 3/ 7 KH\ROUREAMULP DIHU 6RBR, - LQAWKP HQVRUKHBROLZ UB\MUP DWWRQ
,Q3URFHHAQIVR WH63,( 9RO S =

63,( KWBV \SIHRU 3XECFDIRY/3URAHHAQIV3CSHU

RWICAG | BLVBYROP HBQP BHU KWBY GRLRU

SIANVRY % 9 OXIQWQ$ +IFN3 3 $SARNS5 & )LIXHRD6 +RMA 3 ( -RQIRQ- & . [KBU6 : ORHJ
- % 3UH6 5DAFN5 5 6DJD0Q5 6UFMU' 6IPGHWF 0 (\GVE& - &RRNHO 3 7089Q6 - . XAKIU

7 0UXR' : HE' ) $QHIRQ3$ .HO6/ *RB5 ( : DKP 1 5 7KHBRDLO DW ( MANRY

,POJHJ 60 (, PLMRQ 6RDUSK MRV KWBY GRLRU Vv

0X®BU' O0DNGD5 * 6WR\U2 &  * IEHW+ 5 6ROL2 WAWUH SEUQ) WHEXQ KHIRGKHM

FROCHANRQ 6ROUBK\ VFV KWBY GRLRU v

9l0D1 0 DYGYRRAN - ( 1 LCH2 XNBQEQ) 4 XHARQ/R 6RDU: LQG3K MEV - * HRK\ V 5 H/ 6STFH3K\ RV
H -$ KWBY GRLRU -$

KWBY DIXSXEVRQICHIEY Z 1B\ FRP GRL -$

KWBY DIXSXEVRIIHIEDY Z 1B FRP GRL -$

RUIITV $ +RZOG5$ 3QHME 3 HAID7KH: LGH) IHG, P DHUIRUBBRDU3WREH3QV @ ,635 6SOFH6FAL
5HY * KW8Y GRLRJ \Y \
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