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https://www.lpl.arizona.edu/faculty/tyler-robinson
https://www.lpl.arizona.edu/faculty/sukrit-ranjan
https://www.lpl.arizona.edu/news/2022/spring/ranjan-and-robinson-join-lpl-faculty
https://www.jpl.nasa.gov/habex/
https://www.lpl.arizona.edu/faculty/pascucci
https://give.uafoundation.org/science-lpl
https://www.northropgrumman.com/corporate-responsibility/corporate-citizenship/employees-charity-organization-of-northrop-grumman-echo-program/
https://www.hitachi-hightech.com/us/
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https://news.arizona.edu/story/asteroid-16-psyche-might-not-be-what-scientists-expected
https://www.lpl.arizona.edu/news/2021/fall/david-cantillo-ptys-undergraduate-minor
https://give.uafoundation.org/science-lpl
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https://science.arizona.edu/news/dr-kristopher-klein-receives-2022-landau-spitzer-award-outstanding-contributions-plasma
https://www.aps.org/programs/honors/prizes/landau-spitzer.cfm
https://www.lpl.arizona.edu/faculty/lynn-carter
https://sites.lesia.obspm.fr/envision/envision-vensar/#VenSAR
https://news.arizona.edu/story/new-uarizona-center-focuses-safety-sustainability-and-security-space

I3/ )$&8/7<

E{qls {Gg3 "-
dlaa) zsle s( ( sUlii 13018

11j1 © ¥1( H ©©l+1 © POWv, Y %4JvO v( 1vl | 1t 1v %

W p7pi-OiG-6f-! ™6 jir Mf jiCo 6™ j 6f (O6fC[[6( [[6]l Qi-E6T ™M™ r7f® 1C6

brd fred -6 -6l 6™ O-> AfC M0Or6 ™®foxX, 6C r6© j 6™>Affrio-¢f Ad -6 -T

T T®daG™ [ -Cf -r ->C COu7u™[ [0jjr6>rfr™ ;| € [u rdded f--r -> d¢iCf of

[6[u j r6-> pf€C ™MEODf 6——[CO-Cf r6i X -rT 6™ G ri ™of Efrio-€fG> f®>d f-r6
> rddpfed®df > d-rl ™ f-r6r-> WMo fiu™[6j-€7 >6f7 T

SIEE™YEU7 ™Y-, , LA™ UW™ J O™ §0™EUa-A , Ae ™E3%&EA E£OE3La39Y A
aOo™AA™IZEUZOYA™ éY-Ar A AE |, Ae A« LE, A 305, ¥a™ CA-06 ™ AE Yaée O
A -A™]) 3gafoa™E O™ Yallin, Ae O™iE&o- , YOYAEUIY E£ ™18U a™NUWEAL, Y4
A, &N} HEZO™-Y OUND, UAr FEUEO™, A 3aY-Y ELY, A O £LEA |, YA™NE- ™Aén
cEFNA™ 70 8O™HZ,V,Z’V U A YYEALaOY A é«©, Ag+-O a™ | A oYy vA D
YEOOEWA™ Z0O, 4 £ A nf4280 a™\ Z¥N 50™0eU ©, YIMEE, A, AEYe, IMY™ EAe | LD
EA A, YY YO™ SLEA ™i™NEa©™e EAAUZ é4EA , LEY™O, Usd FLEA |, « A J 4EA £FEU

, LAWEMO™EY™-A Y, A OyM A, 3aY-y, Ae £LEA | A -Aam™Uwa -A Yé OOEWEAR |, A

: | L ™M e, UMNJEMA | IMYe TREYEE, A aSIEE™YEU , LA™ 5, Y YT™IN 3TN 5E
UN ™ ™ES Ae Ao SE Yage 0 OUM-EE Y30 eAEO™™ 36A UY, AOYMWE3ggd a8 70 OEx3E £ZO™JEA, B Z
B, U 5, U A aYeOOEWBALD , Ae . ¢ 0, Ae Ao ©™UUW™ B ©, Ae OLEE™YEA, 3 ™M™MEOA ™AL WE
A oB, 88 UVA o, -A™A A ™ SIEEMWYEU , LA™  YEA™EE£6™IESAD Yo TAA-YAY 6 OFE 6 330, O™Z0™

A™Mia O™ W EE%A UUW™ B ©, Ae ™Mi3EU AEAE

a©™A ™™EUds , YZEe M0 ©, YUMN EcA-™ ©™UJS EW Z0 Y™IN 3-Ac ©O™UELEUEAO™EO™ BJSU-™, 5, U ™
8E 0EéAn Yo TMa-YAY FEUEEAYE, Ae -Aa UW™ U © A A ™iNEU4r YE

SLEE™YEU |, A%, ™3, $ €VYaA, v ™Oéal SUA. -O, 34, A0 ™aa, SEUFEUEO™
HZ,V,Z'V (A YYEAELZO™Y UWOEAYZ IMEEUED ™NY-00& E£ ™MIa™e ™ A YYEA

, ¢ &0-BTWEZO™-Y | WE SUA« -O, ¥, A6 ™an, BEUFEUHZ,V,Z" S wrd ©-+ © 6 W6 -Ac
ZOA™MU |, 8O, YANE~ OEOOY A fEU, A "AEA&o., AO wAEE

A6 ™Ew, &EA |, Ae o e EO™DE

SIEE™YEU ™%, $ -€YaA, UN™MO™ O™ISOE £-A $ ™EYe 7Ae ™ FLEA f U EA, A
,Ae CE3% Y, AZE-A EA Oé4 aEA, ¥SOuY- Y A-0™N-80 EE 3% Y»,

#, A7, Aoy, Ao | ZE-ASOUY- YEEA f W EA £ZO™M-AG™a®D, A™ ZO™YELE, e ™, Ae AT™MUYELE o ™

YalBe 86 UMEE YA | 3% WY 6 EUA4 Y, « LEYY 8O™YELUYOYA™ Z0 « ™M ™EO-An | Ae é434 An UM Ea™MY™Y-An

, Ao o ™EQOO Y-, AYAEA MAY « ™OBEG™ Z0 YO, « ™ U FA£ZO™™ EQY £7% a™a-Ao | Ae 06, % , 4Ac

AYaleA ™a &EA AN CA-@E™ | 4, A, ko Y™, « LEYYEA |, WHO, Ae ¥ ™WO™ 5 330 AGa™NUMWA™S A5, a™U

o YAUZE4EA 50LEE€nCEEE SO™YE3LUYOYA™ |, Ae ©ED &E ™3 7230 &Y OUMW™e ™aY-An UM Ea™Y™MY-Ar | Ae

A Y46 4™ OA-6 ™WE

A He 8EZ™U oSEOQE3 UZe 7Re ™A o, A™A A™ ©O™J, YEA™MELZO™ZU Aa  4EO €0, Ae "« EA Ao
A Ae YA Yo 1Ae M3 »-Ac EA 40™7 00 ™A« ©, HMa™ | Ae Yéeo ™N Aaf

/31 1(: 6/(77(5 _ )$//




' (3$570 (17 1(: 6

" - i$ of DPZEID
(W' {Elza o-12{{ @@QE®

+¥10, Y ©, h1A! Y10, v3¥% ©Y , v
v, Y1t 10©

A ao™ ™ Uy0 ©EEUY E£ BEOGE g gom™

HAa,U-Eo A + o 3%-4¢é0 .Y, a-A0d ,vyami
YaU™ »™e UEYY 4a0™ Y»( ©-80 -A ,U
ZUE»™ é0o Ae 3-»™3,(0 Ye aa™U™e YA,
YE€4aO™UA «E,Ya%-A™ E£ ;,»™ HA& U-E
£FT™MTM 30 §qe™g 3© ™ ’YaTMUE_l. (N),Y e TM 5 T™ o
~AQO,s40 A, »-An 40-Y ™Mo™AL 40™ Y-U4al
YA %% ,YA™MUE-e ©O,Y Z™M™A 4U,e»™e oA
-AO,*a-Ao UAOAY ,AAEYOO™U™E

Ya™UE-er7 6,Y eaYeEO™U™. 7a, 955BY

Z»0 ZéUs™Z° EA ao™ ™mMg™mA-Ao EE£ BE®
UEéa-A™ Y™ Ue© EO™U,4-EAY £EU A™
EZY™MUGB,4-EAY 6™MU™ @é-e»¥%uld UMOEU:
™MAE™U Ae 0™ o &, 6™MU™ 4O0™A E4EL
AO0B™ U” U440 HZ ™ea EA£-PA 4-EA S«

B Z AY Z+Eéa -AO,+a ©, ,Ue [ YY™MYYA™A
VEAEA A, %Yl £™MAe©O™e 30™ A™F o 4, £
Z™a A e ¥eé¥,a-Aa O™ EZ ™ezAY OEY
c©,Ae™Y EE£ -AD,s4£ Z™MOo™A A-Aéa™Y f
6,Y OEYa™e EA a0™ «EAEL-UA,4a-EA O,nT
e™MEMUA-A™e 54 ©,e |, OUEZ,Z-%-4a0 |
JAAEYOO™MU ™o -840 OEYY-Z%™ -AO,4
FUEA ao™ 4%, Aad-e« He™ A E££f 40™ Y4
A™MU=e, A4E A™MUO-EEf AEU™ EZY™UGH,4-EF
OUEG-+e™e Z(0 0™  YAUEAEA-« % «EAAG,
UME-A™ 30™ YA™MUE-«AY aU, ™Me«aEUQ

Y ZZ EARA&a-Aé™e AE 4U,e» 40™ ,YA™UE
£™3 ©OEEUYn ZeEéda éY™e 40-Y A™§ » 4,
Ya™MUE-«AY aU, ™MeaEUQO ,Ae 40™ YQOYA4T™
4O0™ e© , Ae™ Ef -AQD,c4n OEY&a-Ao AOEYT
©, ,Ue" YY™MYYA™MAZORYATBAAY

r7 =Y ao™ £EeUE© OU™ -AQD,+4 ,Ya
YE £,U Z0 ZzZ ,A. ,4a™YAY 4E aO0™ Z-%
U,O0-3%0 £-Ae Ae MA Zy™ 30™ EUZ-4 -
OEaA™A&E-,%3%0 O, ,UsEEY EZ, ™Me4aYE

SOESE «, O&EAY énéYa oZEé3%™JEA) 60 A™U
AIM ££ E&%™MIV-™, YU'OEW™ 7™ B E

r $0E6A0™ ™ AEAcA | Al WEe »Y, Ae ZEE3%™N G, YO™
e ES6 A, As -ASE ¢ 630 ™AYEAO™IMD ™IVA | AQ LEe »Y34 ™
U'OEW™ « 6UAD 50™A EAYEEA Y™ YEAE A | o ¢ &EAczO™
OEVAY FEUEO™E, « né, U U I ZeA™ | kA0 Z0™E0

Y™ YA I ELEO™E, « £A, Al ™M AU, YOEIPY ZELA™
EUS ™MJ™ A o™ oYM ™AC ZO™RA™OES ™), Ae -AATNAT™A
o, ZIMESCEZE « EELA™OY¥A «©™M « 5, U Yo YYEe 5 &
N AEUEE9-#AS™ » B, &EA, IHZY™H, EEWE

/31

1 (:

6/ (77(5

|, v¥010 + HW®1 ©1+Aj ¥l ( W

1Y 'A ¥Jv , Hh@84!'1 h

as "1E -"Qzle3 qle

z1131 z{sS1lz -Ysno

ZO, ™M@ a4 ™MA E0-Ac 0™ U™ZEUA 4E £€%
EO™MU,4-EAYo 60-¢e© UM™MYEA™e EA ™em™mAZ™
FUEA a@ARBU™U,Y r-3b 7@ ™a S®,» OU™BH-E
Z™MM™MA «EY ™. EUEA A,U© 4OUEén®© Hea

Hq, @ ,%%E®6-Aec EA%O U™MAEA™ EZY™UOH-An
éAa-% 76A™ £

o0 @aA-Ao ¢ gY™e 3O™ £-U™ EAEBEAD U--A
AEéAa AAc™E 9-44 S™ » §,Y ™MH,eé,a™e EA
©-00 G6-AeY ,Ae cUQ *EAe-E-EAY aU™ &30 e
,OOUE,© Ef£ 40™ £-U™ ZEH,Ue 0™ EZY ™U¢
FUEA a0™ £-U™ME-o@Aa™U ,Ae £%-004 sU™FY
AAo™mA™MAZ g™ AY QU™MY™MUG™e 3% EE£ 40
HA%0 £EEU YaUéeaéU™Y g™U™ 3EYAY 40E E
Ae a0W- EA, V,e-E HZY™UD,AaEUE aQ@HY «EW/
UMA U»,Z%™ «EAYae™MU-Ao 30™ £-U™ Y§™(
U-ea™ 50,8 ~Ae¥AEHEA WEA® ™A | Y™MHU-A™ U
AAa™MAR AA A HZY™MUG ,AB®IM EEE£-e-,% ~Aeae
Y- ™ §Y =© ,oU™YE

a@™ £-U™ §Y «e™M™MA™e o EAZ -A™e EA 76A™
Ao A E££,-UY atO™  Aeae™AZ A A o™MAT™A,
UA™. U™ A™MUao™A.q VMYOEAY™ a™ A &
U- EA, ™mO,uaA™Aa Ef£ aU,AYOEU4&4,a-EA A
HAE.©O,A fa-%-a40 é40OEU-&a0 Z™o A GEU» EA
™3, ™MedUne % -AEU,YaUEeAEU™YE Y™y -eEDQE"
A™Mg ™My, ™MegU-e, 3% OE¥L™Y Y-ad™e 5,0 EUEA ¢

ZO,»™f 40 YA, ££ O™U™ 3YEG™e 4E Z™o-A
-A énéYao 60-%™ EA ;3%™U4 £EU MA™Ja ™,
, AEAYEEAE &M U™ » B,A-EA,% HZY™UG,4E
—AYa, %uyva™e a™MADOEU, U0 ™MuaUZaMHEWAKQEUY
ZO,»™f 40 6,Y ,Z2%™ AE U™MYa Ua EO™U,a-E
Y40 Eén© EO™U,4-EAY 6™MU™ ©, AO™MU™e 7(
a™A™MU AEUY 77 sEA™ Y©éaa™UY ,U™ AE4 E
YEA™ E£EUA E£ Z,»é0 OE6™UE ;=A™ OEs™U
YéAA-4 EA HeAEZ™U £ r-4© ™MQAU™MA™3Q %
40™ YéAA-4n ZO,*™p 40 8,Y UM™MYEaU-ead™e &
Ae mgO™MU-™Ae™e fFUM™MPGE™MAY Z%-0Y -A CE
£-7Z™MU «EAA™ea-EA 6,Y UMYAEU™. EA
ZO,o™3 40 Z,» 4E £6%% YAU™MAREOEL )EO ™GO
eHEY™e AE AU, ££-en 040 EA3%QO YA, ££ EU ™)
O™MUA-44™e 3E A,6-n,a™ 30™ UE,s 6-40Eéa

™ ¢ TM



https://catalina.lpl.arizona.edu/
https://www.minorplanetcenter.net/iau/NEO/toconfirm_tabular.html
https://www.jpl.nasa.gov/news/nasa-system-predicts-impact-of-small-asteroid
https://cneos.jpl.nasa.gov/scout/#/

' (3$570 (17 1(: 6

1qW1W Qo 1q f 1z
17Q - Gii{ExQ3
« O  Hijj, p+PU Hijj, b*PU b ©(1( 1 !P a4l © at, v%

Wydov ¥Jv j % Al 3 P,ti1lv 'A0xAWIl (,!% © j (1l ©11+ W
10, +! 11 1viWwillew!l v( %! 11 +Uv! 1

A Mo© ZOE™ | »™J-Y UN-OTRAEE, A A ™4 | O, LA#™30 YO-Of A MO Y, ££A0 0™ USCE £
Yage ™M&, « 6Y™ 70 E; 0AA | LANE) ™MJUMW™ U © £« 6 Y™ EA R0 ™=, &An 8O™YEZYELE, « ™MEELOE34, A
™MOAEAA ™MAYEA A, Uy, Ae | LBOéY-Ao EWZ4 ¥ Ae alEéAe O™M™Y &Ac U« , UI$ SV YOYA™ YE WBO&H™
OLEs é¢ &Y 3% ™340, £k0 YALEA ™FEY-HO™OE%, A+ | « 8080 EU, YO, Ae OBA < ™AEA ™Mi3kY-H™, « 40640 OUEG~ ™
. o¥%A OY™MASE 50™MMHE3G A LA EL£ AO™AENUEUEE, O%A™EHA A, UYoOE34, A~ | « 3080 Y OUA , U0 ™EEY-H™
UMWé3Aa A YOT%, 3 ™OEHM, A+ ™ £+ ™ Ae ™MATMAY-H™3406, B0 Y Y-A 34UEE Z0EY™MY™MR -A) | 6, =£ UOkY-H™
,» 5080 Y VY « EA A EA! ©ED ™0 ™NREO™IMY ™+ ™e TMEA JO™VYELE, « ™5O, 4 50™™E0O0™ E£ ™EOGEAY©, 6™
a »™\ O3 ™A 50™O, YAE

A MO Y™ HO™ZO©, kD V, o, UtZ) V o -AYAlEA ™a. eUIMREBH EW-iha A, UY &E A0 ™am, a™MEGO™
YEZYELE, « ™ Ae zo™YA duU OO0 E£&0™34 b ™A OE3%, A+ OLES-As ™EA 50™O3LA™ »AES A | Ya©, WY-¥E£a©Y
UMEA © YZ™MW 6E3%, A~ 30, « 30 ™FEUA EYAEEA , WWACYAEWI 6 ©+ © A , »™ &, A ™ ™3RA Y-A™AE Yage (1 0™
™WERAEA E£ESO™OYUAMEO™AA ™EZ) V. © Y, WYAN A M@ A A, »Ac A ™ YU ™AY E£ o™
A0 »A™Y EEL£3406, £8E0Y, Ae |, YO« "OEY-Y ZO™NE

A %00, Y4 »™ O LAYNO™ B Z £% ™MO™ HEAYEE 50™, ™A « ) wCHAe Yad OMNUIMYO™A | OO™
«+ ™MZEUN 70, YO, Ae OEA - ™AEA & E MEOGEAYEELZO™ Y», qE3%, AE éY-An $SVEaOY, UM §, YEY™ &E
a™Wa EO™) &EA, YA ™OE. YEE A, OYEZYELE, » ™+ ™MaY-An 50™™E, Ae ©™% J « , UYOYA™ VY FEUFS 56 UM
, YALEA, é5Y 6 OF 8 SHA™N A oo ™Y 50 OUN £EY UWEEU ™ ¢UAn A YYEAY EA EAO™UA™NUWAY,; YZ Ee T 3™
A, Uy, Ae 5o™A EEAE éUAr 5o™™O™ $EAYe A M@ Y, Z¥MYO™ » BE 50™a ™A™ ¥067% , Ae CEO™
EO™™RAEN] « EAY 6 e E6U a™EZO™IVEEe TMAAY BE O, Ui -O, a™-A O3LA™ WD £9% o ™E3gol , Ae a™EGONY- Y
A ao™Es a6 UNE

V™e AEUM ZEéa A IMOYUW™ U OG0 -4040™B Z $,#aa™A A « ™ A« A s0™4, 3, - S: B™ Y3MATNE

37 3s5(1z1z (8 -12101 2"'Q E 2
Z{{f1" 2z3-Qlzwo

f ti1x TPyj1¥ul1(Al vt 1t, ©Uj £ P, j ©+PU

LEE»™ | UBEO™IY 1A EIN é34U, Ae  ™843,U £3%ko0 A, Er YAEZ£3ko0l
AAEWS, YZ™MA YN 4™ Y f A9 ™NOYV-5TW ZO, « ™MV ™M 3 ©

YYEe 5 &EA1f ZV °© YaAoé-Yo™ f Ae ™hU « é, A™EU Z, YN EA
FO™YAUMOZO EEO™J, o o ™ « oo EA (34/©A ™EY Ae 3V« ™MHOO
@é, HBIWEZO™G |, YEAT™EE  UN -OTRAY « CEY™ ALEA , O34 , RaYe

aO™f ZV 8,0 Y, UMal Aa™ &E Yaée ™AY 6 COF & « »¥Me ©, #Ma-Ao
OLEZIMA Y A, ™NEYD, « MMAa-A™NJAaaYD, « ™Ye TMe ™M™ 3 © , Ae
™OkY &EAae ™\ EAYAY a™3IM « ™NYO-OnOUEA EA™e -6 ™)Y-80 A Yo 7o ™ Ao
™Mao-A™MGAca Ae  UMOEY™N 3E A, »™YaAf+, A4« EAGUZEAEAY &E s0™U
£7% YEH#, « 6380 AEA f ZV A A ™ Z™MJEA-H™Y-2TW UG ™ O™

, O34 , aEAY, As A, « ™MzO™UUN EA A ™e  AEAY FEUY™IN 5EA 5E 0™
fzZvV SUW-™a Ae  Ho E7™END,Y,, s YEAE

aO™MUN™ B ©, 5, b o EAYYAYEE, « ™WhEe, a™, A 6, U Ma™Nh, Ae | Yo CELUWO-O A ao™ AECAAEEE v £
VT TREY SLEE™MYEUV™E A |, 30Ea] ne eUJMRA« © UEET ZV  EéAe JEEL AYase aEAYoOUW™Aa™ 0™ 6 U &E
LEE»™EA 2™, SgEEf ZV , A f W EA £

V™Me AEUM ZEéa EE»™A so™zOUAn . S. B™5 YWEA™NE

I3/ 1(: 6/(77(5 _ )$//



https://www.lpl.arizona.edu/news/2021/fall/emily-shoemaker-and-nasa-gift-team-iceland
https://www.lpl.arizona.edu/news/2022/spring/brooke-caruthers-astrobiology-undergraduate-minor

' (3$570 (17 1(: 6

{%q 7fa@ze8 "10"Us"la 7101 2"
5" 1v

3
P (L%A©1+0©1+1 ©P v(!Aju v HO1" Alv! &

U

VMe™AY U,A»HAZEYBMO6Y N rEU% s A Ta@BRWHEA % Ze-™Ae™ #EEAEREVA uBZAU ™ E
f U= EA, )Y EA™ E£ 40™ BGEU%%EY AEO U™MY™ Ue© -~AYa-4é4a-EAYE

f U= EA, U,A» ™o Eéa EE£ « ©-a@™U ™eége 4-EA -AYEa-464-EAY(Q-IEZEYB ™Ak
rEU%e VMOEUA ™Y& $HEZHAADIGUY NG ™Y ™Me EA HedEf £ aO™ A-0™UY-40
-A ao™ f£z£ A BEE AEAn OéZ%-+e éA-6™MUY-4-™YE f U~ EA, ;o,-A ™ UA™. -
e.a™aoEUGOr O%,-Ac BEE E6™U,%%a BEE 160 £UEA BE£ 3%,Ya a™,U° -A agom™
EA-0™UY-40 ™M UA™e 3EO A,U»Y £EU -4aY U™MY™ Ue©®© U™OEE,A-EA -A YO,e™ Yo-
OéZ%-+,a-EAY Z0O f U~ EA, U™MY™ Ue©™UYE

fEZE B™MBY N rEU%e VMOEUAEY ™YaWAEY VEVR4HMWHY - R+™MR-0™MUY-4-™Y -A
f U- EA, M UA™.  VYOE4 EA EEL 40™ YéZ ™ed U,A»-Aoc %4-YAYE aO™ gA-06™UY-
-A ao™ f£Z£ A BEE aEZ,%¥%0f aE OUEJSEZE BOY Yo it B E V348 WAMYOAOWE 3OE «
40,4 £E<éY™Y EA |, éA-0™UY-4A0EY a%EZ,% ,Ae U™Mo-EA 3% U™MOEE,4-EA ,Ae o om
Yée© ,Y e=4,8-EAY Ae OEZE-BHGSENYE Y™MO, U, a™ A™MHZOEE%ERN £EU 40™ YéZ,
Z,Y™Me EA e e™MA e UMY™ UJe© O™UEEUA L7 BAOWVY G- EMeHEA™ YEU ™Yo —A.
OéZ%-e,a-EAY ,Ae ¢34 a-EAYe Y 6™%3¥% Y -Ae-e AEUY £EU o%EZ, % ,Ae UM™Mo-EA

HA ™e¢f oBZ@NW-0O™U eée 4-EA V™MY™ Ue© ,Ae ™PH MEAFHONIT™ Ai-B) W, A» ™e f U= |
a0™ A A-EAEY A4EO OéZ%-e U™MY ™MAU«CA&AMIYGTEREHIH™MIMYTULADO ,+4-6-40 A £-
)y V. Yéuo™a AAé,%%ia U, A»Y AEU™ 40,A cE¥%¥%™a™Yy Ae ¢A-6™UY-4-™Y A.
~AEEUA A-EA EA U™MY™ Ue©® ,Ae e MaM™MYUEDA™MAE MO ™Ae-E3U™Y 4 fEZE cE3%¥™
~4FEf U,A»-Aoc -A YAUEAEAQ ,Ae YAUEOO©QUY-eY 12Ae3%ée-An O% AMAMACY A ™
A-%%usBMEU™ 30,A &4 A-%%-EA o™« Ef 40™ BEEf "U,A»™e gA-06™UY-40E

f U—I EA, Y,(~) ,A ﬂA'UTM,YTM Ef, AEUTM é@,A a A—I%%—IEA EﬁTMU —Ié.Y E—IY',?/4 OTM,U
™MOGO™Ae-36U™Y U,A» BEE AEAo OéZ%-+ -AYa-4éa-EAY A BEEEO EB P B4
EA-0™UY-4-™MY U,A»™e A 40-Y %-Yan ZEAO© OéBEA ,AA BUA O£EM £™ e Ulett BA-FAN
A0™ OO©0Y-*,% Yea™Ae™YE

f U= EA, ©,Y O™3%e 30™ BEE U,A»-Ac -A YAUEAEAG°,YAUEOQOQY-eY ,Ae O3% A™
Y‘IA'TM £.

sl{ =3 ZEIH) 7

'1'©, YI( H ©j Av!IP

aO™B™ U’ Ui HZ ™e3d 1B HODEYIVAREIM.™MAZ390M O, YWMY mAX SE-AZ. B 6 -OMG
,OOUEO™e 40™ A-YVY-EA £EU £%-004 %,6A¢© Y Ye©O™eg3y™e AE ™ U3%-™U 40,/

B HZEUO™MOIEU =Y ,A SAEU,U™e YO,e™ 4™ MYEO™ «e™MY gA™e 4E ©™HO ,¢06,A
™MIO™Me-4-Ao 0™ [ Z-3%-40 4E e-Y.EO™U A- e©,U,ea™U- ™ 4 %™ Y§ Ef ao™
EA™AY 40,4 EA™ §-40-A A-%%-EA A-3%™Y EE£ ,UAOAY EUZ-40 +E¥%¥% ™eid-0
ZEUO™OEUAY Yéee™YVYEEY, +EAO%L™AEA-EA E£ 40-Y U™MH-™F £6UAO™UY B Z AY of
Y™ Ue© £EU B HY 40,4 *Eé%e EA™ o 0 OEY™ A -AO,s4 40U™ 4 4E ,U&0OE£F

'S: SUEE™MYYEAI-A ™Y SU-A«-0,3% ,A6™Ya-o AEU £EU 480™ B H ZéUOG™QOEU A-YY

I3/ 1(: 6/(77(5 _)$//


https://www.lpl.arizona.edu/missions/neo-surveyor
https://www.lpl.arizona.edu/faculty/amy-mainzer

' (3$570 (17 1(: 6

s1IE1Z (8 -1u-3(1s-o

YPW¥A1lv W! , t Wl *¥A(1v¥e H © 4

aO™: éA U, Ae S3%A™ Wh;, ZEU 8EWD EAENUMe ™1 S: 0 A Y HO™YE LAEEEO™ o, ¢ ™+ 0™ U
i §| " @@'EU&@TM; S: «EAA 6A&D, A EAOMUOUA™ (0 Yo TRAVAY A d0™aée YEA , UM La©Y O™ B: S: 6,V
©L! T EYa™ A, ©1ZUs fEUA, AEA énéYa EHO™ O, Ui -O, AdY o, 20™UN |, 440™9€-0™U é-%-An

,Ae EAYEEA 8E6,8%0© OUW™E aEAY0-O6™ Z0 £ « é380aYs, £HaOEVYze Ee Yo, Ae ol « ¢, &™
Yaée MAY ALEA ;' S; , Ae E&Oo™Ue ™0, LBA ™MAYE A EAo ZO™MEH™-RGE™ YO™M»™N G, Y$, A ™hYA™od -AA™MIEELZO™A ™A
$U e« zae MaSUW™E aEAAA £5, Mo 6™ aUM A4 3% &4 aO™UMYBE S3e ™ »™) EA ™ (EG3A™Y, Ae

oo ™70 A, Ee, ¥% EAANIERD ©+©, « « UWY™N ZE&O ™MIECHA™ Ye 7Me ™ Ae ©EG &E A, »™EO™Ye T¥e T™MA EUM
AeBYDO™ Ae oo ™Y ZIMJO™A ™AHSY ¢ Z&Ee MASUW™E &EAA, 6, U 8 ™MAsEZ, A AO™¥ed 40, 4 BREAA™MU | o
, YANE- Y&aN8 EA O UAcB aA 3% ™AEe ™Y aE Va#, A« B Hr ,Z , & &8 EAYaU AAE. ™MV ™E3AYEZ, A 6 BLZ™
Ad-a™ & OUW™a, a:S; A £

a1

A oo HEA & Ho™AG-E™ YO™ »™la  EZO™Y o, 6 ™MOUM™E &EAY, ZEéaao™Ue  UMAEUEDe EA Aa UM™ U CF; S:

e EAe34e ™ § 40, »™IAEA™MALEA HZ,V,Z” S w ™Déal SUA« -O, %4A0 ™4, 8EU FA -©, ™BEAEAaO™HZ,V,Z” S w

A YYEAE o, a™NUN UN NOSEA FE330 ™ 0™ EAENIMe ™O™O-AD AE »™ND Z0™e Yo 8 YY-EAY 0E-An | Ae ZUAo-An dEa™o™y
HO™3fe  FOAT™E D Yo 7o ™ EA A 6A80£a0O™: S; HW, A--Ac  EA A 4a™e EA OEY™ VYESD E£; S; ol « &, a™Yaée ™aYa
Y OLEée E£&0Y O™ LEY ™ ™24 56 AEE &0 ™, o™\ ™aa Ae O, Ue -O, &EAEr ™0 YO &E 50, A» &o™aée« YEA O3A™8, U

Yo 1Mo ™ EA A 6 A-80 FEUNEE U EAGAE™ YEOOEW, Ae , UMEE»Aa FEWD , U 45, AEAO™IYEe « ™YEE 3 EAEMNIRe ™MATNGA £, 32,

I3/ 1(: 6/(77(5 _ )$/1




[ 31

4 4

z z "{Qls

jAv ©OH *PjUP¥

EAol 883%aEAYE & , 7, U Eo™1
- A, UB3LYCHHCE00 O © b As O™ Yée o ™MYEEF EA ™E

ZE3LUZOYa™ aEE3R

°aSUARs -©O, ¥%4A0™a=n, &EUFFUB Z B

A © YZ™EA AY fFEéU

A EAa0 aU0 & a0™A EEAL; éA, U#LYCH#4©@a-Y, YA , 3, a"B&a™EA | A YYEA 5E Y™ Eéa
YEUE, » ™9 , a™J- ™A O™A  A™E0 YO, « EG ™ « U ™Y E£50™A EEAE YE€ 50 OE3NE
#3YCHRCAE, AYe, Ad] e » AOMZA | 34, 46YRAa B Z B3 Aa™N) « 46™ (™ EA go™

A U #3% YO¥%-004 6-%3% éY™ , A™ U ' UM™Mead-3%-A™ U ©,%E EUZ-4 J e™MY-nA™es FEU ™,

6A U YEEAO© OE¥%™E aO™ ZA . 33%Z, 4 ©,Y , UMEY, ™MeZEA™MaE™MY ™MPGe-0OO0™e -840 £EEU

VRETEEN

U™ e=30 ,ZYEUZ™e Z(0 YEUE,*™ §,a™U —¢™F £ 30™ 3 Y™MUY ©-4 Z,U™ UEe» EU U™af

s s N s

AEU™ —em™ g0™MQ™ A0 Z™E

A, *E¥U™ea™e 7(0 :6A U #3% ., YO¥%-00©4 6-%% Z™ «EAO,U™e 240 EZY™UGH,Aa-EAY A, o™
e-YaU-Zé4a-EA EE£ YEUE, ™ g, a™MU o™ EA 30™ AEEA £EU OEa™Aa-,% éY™ Z(0 £64aéUT

UE EO™A Y , O%, A™a BAZY SEVAH-YAD, Aa™ #3%-0@®4a

V™ « AEU™ -BHRéHE #3, YO%-004

TMAaTMU

O%EA Y £E0EO°A-YY-EAY°%éA U £%,YO%-00A4

d QB Qgi{zla

+lUv!l (YW, ©% ! v ( X101+t 1v¥
%A AéY7ECA A EEUM 1 08, YA A™ Ze e ™
« O-YEUSE 50™SUM~ ™AEE | A o, £) ™MYEO™ED
VWM © © WJAZO «™ UGkl &EA, AxEW f A6 ™40
, A YEO™ UV EEUEEa™ CAEZoTY FEU UE S%A™E W
ZeTRe ™5 50 | A o Y EUZEY O™ ™™ U O, Ae
al AAa aO™3Re ™MSIEal A £ EA EEUY OUWEE V30 ©™%,
OEYHEAY, Y YYEeoa™ ™MAEEV™™MUY©, Ae $U &, &M
Yage IW FEUAO™: | YYEAs ™Ze CEEYEE AcA™WAD | AXEW
f ADT™Y-40E

EA EEUY Y, S, U -0 adAc Ze TRAYAEAB Z EYA, LY
Ze e ™ ZE( AEW A WA, Ae ¢ EAdUZEA™ A HO™

, YY-A-) é0am™RY OLEZ ™4E a4 A, Ae & &O0™SOE™)
A YYEAZE A, OE

V4

) | zWQos{{s
/2:1348\(&%“ {{

UE ,6-« SU-AYOEEA Y Y™¥%™Meg™e ¥  A™MAZ™MU EE£ O™
,™MU=,% OO™AEAT RO SCAEALO© %EAn Yaéetd Z™uo,A EA H-4E

(Ut © P, Ut 1%( &( ©%, v £1!%r

o - - . v
1 2zi1Dz1x81-0@E{q ( Z-
ro™A B Z E¥Z%™ YA™MUE-e VMeqU™ez-E,
VBl el £a V3 AA™e SARE ARG GRS
JYaa™U™e 30™ AEEA%L™AEY EUZ-4 Z0 A
~AO,s48 Va Ye-™A&A-YaYo -A.3BéA-An :S;
©,ZE& Va EEU+.-A 4-EA a™ A AV{(jet/ A% -
1L A6™Y&4-0, 4-EA a™ A E ;™ 0o ©,6™ Z™"
—AO,ea ™ ™oz, Ae YaéeO-An GO™ EZY™UCE
e™MEM™MUA-A™ O™ EZ ™e3EY cEAOEY-4-E.
£EUA,3—IEAU —IA ,--—-a—lEA AE OED® AE e™f£ ™
 YA™MUE-e d™MU™ ©™ «™e ESU 6,0£

VaEY -AQ,¢4 «-YO¥%,e™e EOG™U A0E A-%Y
AEEA3¥, ™3 -A4E YO,»™ A U™MY™ Jeo™UY
Y4 OED Aé«© EE£ 40™  YA™UE-+EY «=-YO
Y , U™MYéya EE 0™ -AO,»4 6™MUYEY a0™

V™ e« AEU™ Z¥g¥% UAE ©& O%E™ ¢

"A™MAZ™MY B Z BRIV Mg
Ae 8233 £E<éY EA éA

U™ ™ Y™ S3Y £-A«-Aoy -A £

UE SU-AYOEEA =Y , YMA-EQWAT™AGG YZ2 8" AO™ AV 88FNZ ™MU EEL£ Yea™Ae™ 3™ Ay
—ARa™UO%, A™ME, U0 YO,e™eU ,£4 A-YYY-BAYA- KW EAAE f@™MEVYE )™ Y 40 W ELATRDU - A
B Z °;-ZU,U0 E£ EAcU™MYY ©,-U&A-WHIEYNMEGsEoAE.éY™Y EA cEAO,U,4-0™ O%,A™a
e %A, a™ ™MBEEA-EA Ae AO0™ -AQO¥%-e+ a-EAY E£ ©,Z2-4,Z-%-40 EAZ, 1 ACA N «50M a@FM A
A™MU=e A YAUEAEA-e % ZEe=™A0 A# ®OWYLES RE™MB ™MegAM U e A YYEe- a-EA £EU 40£V
Y™ Y %YE A o éAeda OUEE™YYEU EE£ YAUEOOQOY -+, %A A>™UN AREBEN EdrEVUAAN 1 & &30
$™MEU™AESA fARO™UY -4

I3/ 1(: 6/(77(5 _ )$//


https://eyes.nasa.gov/apps/solar-system/#/home
https://www.jpl.nasa.gov/missions/lunar-flashlight
https://dart.jhuapl.edu/

/3] *5%$' 8$7( 678" (176

@@os © Ggloo- 71" WYUs-o

HAYA©OL WY1+¥) % ©x W v £ 1 ©%P v( % 11
+1Uv!1%!Pv,j, &

A e »™R VA 38

£V AY EEYEZYEE, » ™34+ VT™TNHE-Y EA
A, U A$ ™EA ELOOE3R( A f 820 S%uA4n

e OYEL¥ 3@IN Ae 5™

saQl| z (3 _,\1
z101 2"QQI I { ErQS

Z A, L AxOo, AELE -~

#, é%Ao A SRER » MZO™% A

ARo™an, aEAEE: B, 3za) A, A zawy Z, A AO™Y

EAs ™A &EAYAEA VUMM -Ro EESO™ e ™ YWV-AG 50™ A 4 &EAYEEB aA %™
Zom, ™A™ 5070658 | YA AEs ™¢5 40 Va#, A B Hr ,Z 4

« OYET™E A-UBY) , AA « O-YEW¥ M) EO ™

A, =™ TRA™Y
EW'%a6™ A SUYYEES Z™ UAe  YY™ Z340™ A go™Uf , A

H U6 ™, CEAs Uary

™zZ56 ™A SEYA™U
A= EY-EQN, Ae A~ LE A WYYA ™&A0

Z, U ©Zé&8EA

SaxZ SCE £A, G

ZAEEEY © AA™Y | YAEEH30A O8YA EAYoA , U A O34, 3EAYEUGE3, A«n
©0e UE3Gn—, 3G, Ae 4N aEA~ OLE. ™Y™

S™EY Vie ™ 6, U
A TEANEUse , YZEs T80, Ae S%A™ WD $ "E3kn(  ©-Y-EA EEAO™S ™E3Go, I
ZEe ¥ EE A ™

) , U a, Aa

AoE™ AEEZ™A ™ ZTNJEEB Z Z ES  1Ze TWe ™A WA AUV EEUY a™ EA A éA40 EE
SU & ™FEU  ée, aEACa™A £

Z ES 03mED , cEAASABIEEOY c&e™ Ao | «ERUZEU &O™MFEIHEE « EA A éA~, &V
B Z Yoo ™MHOUEE0© 0™ UM AEA EE-AYOUA ™ ée  AEA YA | 8™ (&0, &4, UM

TEETN 59 ™Y TMEL |, 30, 650™R&e 1, Ae ZLE, « ™ O, Uie O, 4EA EEOYAEU., 30

A, WA 3/ ™ « EA A AHTVE

I3/ 1(: 6/(77(5 _ )$//




/3/ *5$' 8%$7( 678" (176

Effusive Volean

ism :
Farth and Mh 3

| %|>Z| s <

The Rise ang Fall of LunarToorahy | r e

The Rise and Fal gf Lumat Topogpty |5
Patrick O’Brien . '
n e

PhD Dissertation Defense | 31 Octoben2022 1 = e =
Com
w « . v L
= .
\ ' =
|
5 |
.4
¥

Patrick 0°
=

Committee members: Shane Byme, Jon Pelletier, i ﬁ'f\m Zega, Veronica Bray

a0t

N«
e
B

r8g A (8 B (aals )&




' (3$570 (17 1(: 6

)4 1 h_4 - h_4 11 [ 1]
So-({"-{z1z2ls 2"Q oo{"U-1
AV 4 " L ~
s 3( v 1E ({z
LE W ée Z 30, s EUEA™ ;S; A énéYa Y, SEYae E« 5EJ) AW/ ™™ U © YYEs 5 &M
) ™5 EBY O 4O YYEe 5 AMSUEE™YEUaOIMUVEZ-AYEA EA 50™ ©), U « ™4, &EA EEE. »0
™MEGLA™Y EZYNH™ A e UVNAA  oAhAof A D Ure é%BO™AG™Wan, a™ 50™ , O, Z34TY EE
FBaUM JNAA | oAo EZY™NH, SEUTY A UNH-Ac | 84 EYOO™e OLEO™HEIY, Ae YELE o ™
o EAe HEAYEE. Y3 A4LEe »(1 6 EU4YE O EAY- ™3Ac O™ TME™ aY EEEZY™H, &EA, 34
e EAvay -Aay, Ae OUEUALEWA | 4EACOY 0 EW |, A YaE U'EA™AVABA ™aYe ™=aA  Ae
o MEATVHOT™A EYA ™+ TRAEZY™NH-Ac YAU a™-TW ., AUN EcA-Ac, © Z-4 ZIMBLA™E
AEao™U ,YO™ea EE£ ©O-Y U™MY™ Je© =Y e™e—e 4™e 3E 30™ ™ U330 ™MoE3%EA-EA EE£ UE
Ae Eédno,YY-Ao E£ a0™ A oA, Ee™ A A -Aa™MU,+4-EA 6-40 a0™ ,AAEYOO™U™a A« 3
fFEUA,a-EA EA ,Ua©o q™AéYa Ae MUEO%,A™MAYE

UA,ée U™Me™_g™e ©aY £Z£ -A UAGCY™M T Neewy fRABBA™MYABAL #™UU,Aen #U Ae™o A
S¥%U,A™MA UQ Ze-™MAMA-HORAY AQOIVEE q™MUY ,-%¥%L™Y Z,-AaAeée™hs AR @AY xDOELE AR S Y,
Zea™Ae™YSEUER Z,o%,0 fA-6MUY£ap™ 6,Y 40™A | SEYA*E«AEU,% VMAYVALG@E # WY, B OGO
é $WEZ™ o™ S UnYABREHEO®™MUA U- EA, fAAGAYHaO £

UA,ée MA EQY O%,0-Ano 4,Z2%™ a™AA-Yo Y» &™MZE Ue-Aoo U™ e-Aoo Z™-Ao -A A 4aéU
o “&-Pu3s(121% (3 -1qW{zo

ZMEUB-<»Ae# BA YA, EURAc A «E3kol, Ae O0E%&EA W £3%c00 640, A AEUA YAEZ-E3ka(f
) ™Y RENTNE™N A EA AYD ™IN @é ™AEAY % ™D E6 o « HMEUsA AMEA | WCRE, Ae EY&O™IML™
TS O™IRE  £FA™NJal ¢ &, &EAeB - » OUAYEE ZTVEA ™ UW™ U O™ H0 ZO™OEYYZ 340 EE, &M Aa
alJ « &, 8™Ye CEE3AA , Z4E3k00 Uua™ £9%  Ae O™E, OYYEA ™ 06 EBAc, 4B Z £

B »E/ £ OEUS™ YAEZ £3ka0 « 34YY6, Y$ HZ o E™E%ECAEESO™ | O, Ae £YOO™IE G0, Y
éA@e ™EUZ™Ra | YA , FaARENS Yo -OFA, W+ 34YYHO, 40, « Yaée ™MAYUMe UM™M U ©
O, 0™MUY 40,8 *™ %44 6-40 A™ U%0 ™Mo™UQN 400™ E£ Ye-™Ae™! A 50,4 6,00 -4 £™¥4
Ea©o™U™ g™MU™ FYE G4OU™™ £-.™3e 3U-0Y 40,8 6™MU™ U™ 3,%0 sEE¥EE B-ae» Y «éU
AEY&a%0 ,YYEe-,4a™e¢ 240 40™MO - VEONEA™AL BAEYOO™MUE-a@WM WBEMYesq Y 6EU»-An ¢
BO™MEO™U , AEe™3, e™MgM™MyEO™e A O™ Y £fEU a0™ 4-A-Ao Ef £%HEO™U-An E£f ZE
e™MmO™MAe- Ao EA U™MYéXAYe QOUE, ™Meg U™MY™ JeO™UY 8-%¥% BE™MYA-EA 5O™Ma0™U «0,A

A ©-Y YO, U™ 4-A™o Baex» Y=AoY Ae O3% 0Y a0™ «UEAY ,Ae ™Ma™AZE 33%0 GEEYe ¥-»
Ae ALU-EQ, UA&"

VN 706 AR v, YREUA , EUA A ™EYD « ™ AcA™HAa 6 40A AELYA A, 50, Ae S3%A™ W
Ze Mo ™ 1Sax ZOFH#, OEUE™SaxZ « EELY™ Ae 3de ™SaxzZ  ©$ ™E3ka(, Ae $ MEOCNHY~ YEELZO™ZELU
ZOYa™\ |, A SaxZ oA, O/f AEZO™UE, 6EUE™D , Y V™M TRAYESUEE™YEU |, Aa™ | éUmg Y
ZO, e ™ U FAA YYEA ™A ¢ 34YY FEUECY « EEUY™EYESe ™RAY 6 ™IMYO34 AEE BCUMME™ A Y &E « ™A
o EAe ™MOAY FEULEZ B4 YELUYOYA™ A YYEAYEQCY « 34YY0 EU> ™, ZIIN VTN EE Yée e ™YES30 | OO0
fFU, YeA A "JAGAYSOD, 49-A™wa, « EA O, Al &0, 4A, 68, a™E0™ é«0, A B™ ) EU- EAY YE3LU
YovamA A YWEAYfEUB Z £
VTN GEBLYD 40 WEqAB-A; $é%», Ao za™ AEB™E -3E, A 30 ™BEE. «© AA™xOva™ YEA A, Urf) ™A | Oy o™
e, EAY, Ae YA-™WEE-A O c&e U a™Y A, Ae | LEEA: ZO™M™ © AA™Y Ae 0™ LEAY VA &Yae YEAGO™ & &E« ™™A A™ A
, OOLEGA , &, a™EEUEO™ ©, AATHHEV™N | HE 6 EBHY O 40 ™EYO, « ™MOUEE™YEDY Z™R™ ZO», U 0™, As « UTR E€Y»>™ EA
o EA A éA~, AEA YOYA™ YFEU. 0A, A = YE, UAr Y, 303A™a3%4 ™XYE Aa-A™YY, 30%A™ YOEE3, 2™ ZIME £0 FEUT™E™Re ™
O™ YEEGA ™ ZEO™ | WHCoA | Ureg ™é Yoa4, Ao, Ae EZO™UOHAT™EY 6 40O Yé e+ TRE, A EYOO™IWaZUe oA o, OY A
EZYMNHAa o O 7234 72785 ™R EWZ -8R A YYEAY, Ae YELE » ™A YWEAYE
VTN Y 5O™FEEAe MIEEZO™ U-EA B™UZO, e ™ 367, Ae Y OLAARR EA | o, UMU-A YE3LUYOYA™ ™Mi3EY &EAEr o™R AEaA
*34YYEUA , OOAr « U a™VaV™N 34, A o EE» | Ae UMe £

I3/ 1(: 6/(77(5 _ )$/1




' (3$570 (17 1(: 6

Gii @@-br 0> Gli( -7
t %rjitt, v v( % v ALYIO(1Hjj+
alPOUy |PI1OP t Y% v

a®©-Y Y™MA™MYZdKUo 4SS, A™E U0 $™EXEo() #8UHMZAAETT™AY ™Me AE ™MUOWUEU™ Y ™Mo A™
U- EA o Zéa éA£EUAEA, a™30-é™ AE |, %, Ya A-Aéa™ « Y™ E£f Hqg, -40™ A -A £-™3
Y,£E™MA0 EE£ EU Yaée™AAY -Y O, U AEEAE Ae a0™ OEA™A&A-,% U-Y» £EU +™Mg™MHEQD-Ax
.0 AU-0 A4E |, U™MAEA™ £-2™3e Yo4™E

AYA™ o AO™ o3, YY AEE» |, ¢, 08U-0 4E MOUO%EU™ © -ol@3»- aCOlhYY & MK ©UWAE A « ¥ &I\ UMM
£, Aa, Ya-e -A ,UU,Ac-Ao A -AOUEAO&é 6-Y-a 4E f U~ ERAABYN AViKeEfra©®A § LAYEAR "OVRE]
EéaYa, Ae-Ao AEEUABE-AO»0 ZEUOG™QOAY £ A™Ma™U 1 "-Re@™° 8, ATAL PYOEZBEHO ™0 -
FEU 0™ eoYeEO™UQ E£ A™ U%0 ©,%Ff 40™ &AE&,% »AEBA A™ U° ,U4© EZ ™eaY 1B Ho (
AO0™ A YY-0™ aA™3Y MY'EO ™o 764 ,%YE AE %™ UA ,ZEéa 40™ 3% -v0&aA-Ac"£,Ya QUE.™
U™ 3% a-A™E

£Aa™U e™VYe™Ac Ao O™ AEEAL, -A.YAEOO-Ao 4 YMO™U,% A gA-£-e™A4 EO™U%LEE»Y
6,0-40™ 3% YVY @;7ABE™eqq™MUPER, LBY»™ AE MUOUEU™ 430™ Ee % a™EYEol ,Ae A 4é

L A™MU A 0™ YMMA™MYEZ™MUJo 40™ 3%, YY A™a £EU A EEE£ ¢« ADéY YEe-,3% ™Mo™AL 4E o™
™MQOe™3 3y, ™AL QUM™Y ™AL A-EAY 40,8 40™ Yaée™AAY ©,» OU™MO,U™e £EU 4O0™ £-™3,e ¢
BEUAO™UA U= EA, Ae Ad-+¢-0,a™ 40-Y 6-%% Z2™ A ™MQge™3,3, ™ R 8 RAEY aRLEL40ANE
e ™MOEY-4™e ¢gU-Ao 40™ &-A™ E£ S Aa™ ¥ §™33% Y AEU™ U™Me™As QUE«é+aY E£ £3
$%™A AOEAn AEAEA™AL q,%%™0o 40™ S -A4d™e ™MY™MUJZn SMHEU-£-™e #EU™MYHr A
-A ao™ U™Mo-EAE

A ao™ A™ AG-A™a Yaée™AZY U™ QU™O,U-Aa £EU ,X¥IMA« BE ARAELAEYYO 4U w00 @®F «£0O1
Ya™e Z@,A™ GRWA-YAEOO™U b AAWIERE £ @ E™ALAY 6-%% ™MUOKLEU™ 40™ VY%, AEY
Yo, ReYo O™MY " cAe3ée-An OUE-0paY, &, a0Me-BRaaBN ,Ya V-£4a JEA™ Ae 30-Y 0™ UAY
A, éA, E1A40™ BEU¥%AY 3%, Ua™YH «e43-0™ 0E%e AES"")Y , O%, A™a U0 ,A,%EcE

aEO %L™EAY Ze™A-e EO™MUNEE» EUEA r-Ae0 SE-A4 g-Ya,o Z™MAad™ ™A aéeYEA Ae A4E ;
aEO U-oco©a¥ ,UYEA #é3%Y OUEG-e™Y L AEE6U E£ aO™ 4,%-A, Z»0 ZEUOG™QAY £ "A™ZT

ZEOOEWREO™ S: $U « &, a1 a0 Z0 « EA, 8An 8 o™ 36™-Ao” Z-33dMe Ed A ™aY
| WOT  HWF VBEVCEBUPO PSH TDIFCDF NDM

HA ™e¢f o B Z AY £%0-Ac EZAVIEE IDOIWUEGO ™ ZY ™ |
£EU JAEU,U™e YAUEAEANL VYHHE) P4)-Q&@™ ZO,e™ Ze™
Zé‘l%°_,IAQ aom™ f Uﬂ EA, A,3/4?/4Q 'EA'%é"IAQHW £—|A,‘°7
AEAa©, A -U #EUZ™ERWU Z™MeEA-An A ™Mu@-7Z-@ ,A-
ZO, o™ AGYE1EA

ZH#, U™MQO¥%,e™e 30™)@8A™W  ZUMEUA™ HZAN, KWOSFE
U™MY™ Je@©@™UY sE¥%¥™eag™e mAEU ,U™e EZY™UH,a-EA
AO™Y™ £3%0-Ac EZY™MUGH,AEU-™Y E6™U 40™ ™ UYF

I3/ 1(: 6/(77(5 _)$/1/




1$i 4 -QlslEx

& RP SGVM @MRI /3/ KHDGIXHY DQG AMNHG WRUHV DYDIDE®I DW-1- " S POB FEV OFXT

$5 AaA, AS¥MS3G A ™MYTHTM Y A LY YA EUM ¢ 3-0™a©, A SUH-EE Y30 aOEec@aEH W -4 ¥
EZY™DH, aEAY é Ao ™yao™OUMW™e ™MEL A TMELA ESY A, AaMO3¢ A ™OE YO-Ar 40™YELE, » T7MEE
A, Vé08, U |, Ae « U0-An Aa™AY™OEM, A~ | Ae YTMYA «  «50480£1 LE@E™0 Ae UM Y) , AA ©

f U EA, Ze-RaYay aOUmd Zz0 f AOUN ™ ™Man BSEWEU HEEE, A %M r EU4 £a0, A»Y &8E 50™
7, A™ 1 ™77 70, « ™Ma™8iMe EQ™Ye TMEYAY ©, 6 ™-» ™MELTIN | EA QYA™DO A EYIN éIMEEC, &
OU-EE VY3 YaeA O™ | YALEAEA ™MY£aO™IB™, WE o, -A™ AY-o@ay A™N ™ 5 -Aa™OU™
OEa™\&; ¥YwAY EE©, Z-4 7240 EA Eso™ ™MEOA™AYELA EU A

A, OOAc VEe » $34e TN EE f Ae ™3, Ae a©O™U#éae UVEA | KO, Ae A, UYEf A-0™WV-d0 E£
U-EA, UW™M B O™« MH™EO™  A™ A ™OEe £fEU, A, 30 Ao (Ee » 03¢ INNad ©+ © « E€3% ©™0)
Yo TREYAY Z ™A™ Ae ™VE, Ae SO™™RO~ « ™ 4 ASYEEA | WHO, Ae A, UYE 1A ™oo) E3%°

Ze TMEYAY ,» ™ME£0 SEA™E, WEEU ™MEERZOE. » |, b™™ EA ™™NEUE™ed 50 A O% , &EAY FEU
), ,UEEY YAaNE-~ TENGEAEf A-O™WV-40 EE U EA, O%A™4 U0 Yo TASYEY » TMAGEIN
OEaA™\&; IWEEUD ™EE, YO™ 5 ¥»-Ae EEA ™MEUAT™E 4Y » ©, U « A™HYae Yo E€3% ™03 -A » ™H A
o Yo UMD, Ae ¥ -A ©EG A™ U |, LHO, YA™E- Y, UMe 3, YY-£IN £1 | 857NV N o (40

0-Aa zg O Eé3 z™N  Ra™la™a,UA ™ €A 640 , WEA B, AEGEZ™F 06—+ ™« ™MYéaa™EY
40, a4, WEA A, AE86Z ™o 5-Al 4672 ™ « EAY-YaAo EEOEUMe | (FEAne E€3 Z™FELL™ -A O™
™MOT™EO™ E£e YA, Ae 1, YYEUEEA: Ac o 0-An Y4 UYEa©™EAe AaY OLEOEY™, Y-A O™
™y Aa A ™ O, AYA FEUSO™EEWA | 5EA | Ae YEWb-O, YEE<EA OV o, WEAAEYN &Y A YD, « ™
1 TI\D&1 %} TNy O

S EZO, e ™, & © -YeEOT™UN FO™:  (b™JE£4O™ad-A YaME-+Ya, ™™ Z0B Z B Va
A YY-EAE, A oZO™f A-0™N-H0 EE U EA, ZO, ™, & © OLEoU A « Ye EG™IN -+ A EYojo™
YU ™IELSO™ED E , YA™NE—~ Y&0, 4, UMSO™FE« 6YEEB Z EéO-EA An  Va A YYE£EA ™« E€AG™NE
1 Be »™E$ ™MOUMBYaA o A 354 A0

SuA™y, W M™EMAY™ ™D Y™ YW OEOC-Y, Y, ), , U EEY Ya™ME- YZ4a A AEHO™U
O, WA+ -O, Aay £LEA s ECAAUTW I Ae3ge Ao f U EA YeTMaYaY, Ae B Z E:S; "N
B Hr ,Z A -YY-EAEEE» O, h-A s0™-Aa™A 4EA 3MNI™ YTNELV™N o (oA, -A ™P

' S:EZO, e ™, 8 © -YeEO™IN HO™:  W™JE£HZO™ad-A YA™ME- Ya, b™™ Z0B Z ¥ Va

A YY-EAE A cdO™f AO™W-40 EE U-EA, ZO, ™, & ©OlEaU A « e EO™JN - JA EYojgo™
Y W™IEL 50™E0 E , YA™NE- Y80, 4, UMGO™FE« 6YEEB Z EYéO-EA Aa  Vva A -YYE£EA ™. E6AG™NE
1 Be »™h$ MOUMYA « A 33 AC

HZ,V,Z'V (Ze-"R&YaY¥a, »Ac YANE- Z AO¥MS, Y; »™SEA«©An |, | SHE ™EUM, Ae”
CFAMNJA o™ Re A ™ YEUM ™RAY U™ 3N AUM YEUMALEGO™EE e , &4 FLEA &O™E™5 Y™N EAe Y
40, A-A8EE» FEUEO™HZ,V,Z’V G YO, s ™ U FA8E «E33N &, A, YA™NE~ VY, A O35 ©- © Y « 6 WM&
™ LEGA™AE | LBOEL; , UM, ©

A EUMa©, AHA™ YaNE-» Eé3% ) ,0™zO™N  EEA FEUSO™ -AEY, éUYE A™5 3G « -Ye EG™UN
A O U a™NUZ™EG 5O™Y™ SBEEUOCAAEY , 4 AO™OEYY-Z 340 &0, 4 A EUMAO, A EA™, YANE-~ ©+4
, LBO » é UAn 50™aA ™5 O™ « AEY, éUv 6 ™Ma ™A 561 U (°

13/ 1(: 6/(77(5 _)$//






