1

fSFo A JAN ST

U8 G, OV, HIC1e]
o Keei= Sjoie

SPIN-7 RERuyiers — Si3y 1%

TRF TN AG |

Y T AT SR (A e REE e, oy
T (el (O ©f (qER I, SN eI Iy, WE
oo 3 O GG B SR OIS b7 eser sAfae
SIS O3 (73 (AR (I Refsrst feers W sienes

G AR HNCE SR_Rae FF W SERd FA%, S T
iy I COIR O SHCe, S8 (OfN[ I 2o @
AP @ RMCD, I AW T R S 909
1, I92 % F(I SRS N2 5139 bI3ce Bew faw
ToCol (334 ez, So-foafi, szam)| a3 2
S S (FACTOET forsfaer PR — (OIS

T TGk |




2

TP &g [ 20w o7 i) 2fs =9 [fey
©AF — o AN (ATF do [FCAIEN-  &T¥ 9,000 THI
e SfIAICS 2T UMCF TMMT ©F T 99,000 (AF

000 Bl THIFTST YIS 00,000 GI WL
PG (oI A9 AT

¢0,000 IF T YR FIEPHITF (AF ©¢ A3

7 APBIAIZT MAOE WS oS FCACE (> 42 Ba) | @bt
Yo WieTl FBIEIRIT THOH Mo ol O 051 FoIel

Frsg (90T T P $5.88 WG X 8y.» [WGT)
ERIDENERGIET




3

YR bl @R FOIE (A 0e W3 A
aAPHIHIZT MBI S AR

(https://www.mygrandcanyonpark.com/things-
to-do/attractions/see-a-meteor-crater/)

GF6 9FIT  THIMFCST W GeRly ™M I,
S o7 8 DR @ YET-ITS -2 I 2,
(@l AIMOR 960d, AEHRS TeE, b O oAy

TS 23, Tojim F7 96 GREMITeR 3 G|

g (e13Raer (Chelyabinsk) od0 Site de3
(FFTA 9 THFT oo I 9o 9,300 WEAN

(oA T 8 5, @00 & TZw 27| FR1gFe (Chebarkul)
30 (ACF TREPFO FAHCT T I f2eT 3,550 AT (R

<2 59) ST RO ATI 95T T2A e Sby ATCET |



https://www.mygrandcanyonpark.com/things-to-do/attractions/see-a-meteor-crater/
https://www.mygrandcanyonpark.com/things-to-do/attractions/see-a-meteor-crater/

s 7% o1 AT (5Tt (Chelyabinsk) sodo
ST 5¢3 CFFAIA! 70w THiFHTed A I8 54!

(https://en.wikipedia.org/wiki/Chelyabinsk met
eorite#/media/File:Chelyabinsk meteorite Hist
orical Museum_1.jpq)



https://en.wikipedia.org/wiki/Chelyabinsk_meteorite#/media/File:Chelyabinsk_meteorite_Historical_Museum_1.jpg
https://en.wikipedia.org/wiki/Chelyabinsk_meteorite#/media/File:Chelyabinsk_meteorite_Historical_Museum_1.jpg
https://en.wikipedia.org/wiki/Chelyabinsk_meteorite#/media/File:Chelyabinsk_meteorite_Historical_Museum_1.jpg

MG 2fS ¢oo,000 IR(F G RFCNRGRE I AT ACFB!
GTPBICRIZT SfRACE TGRS 209 A I A6 o
TP 0 e IRT G717

RRAE GPHIHIRT Ao F qhe e e =g e

TSR 2T 27| O sue e q=e 98 ]IS

e |
SRR AT LT QS LI SIS A

SFR ST ARG (FIRIC 0 “Of FI02T Sy Gofced bif
AR @ R ol O (6 G 11 B 8 G Al (Y,
fOfAE Wit (1 TSl W 1y g O ©F Sricefet| (e o7y el
TETIT TR T 200 27 J1 G2 (P T 8 BF 4 Ao

23 I, g ©f 71 ey A0 A" (G et SIN-I, bies)

AIGT AT 20T REIT SIS T1T AT b,000 -38,000
99 To Gisaen
(https://www.vaisala.com/sites/default/files/doc

uments/Ron%20Holle.%20Number%200f%20D
ocumented%20Global%20Li1ghtning%20Fataliti



https://www.vaisala.com/sites/default/files/documents/Ron%20Holle.%20Number%20of%20Documented%20Global%20Lightning%20Fatalities.pdf
https://www.vaisala.com/sites/default/files/documents/Ron%20Holle.%20Number%20of%20Documented%20Global%20Lightning%20Fatalities.pdf
https://www.vaisala.com/sites/default/files/documents/Ron%20Holle.%20Number%20of%20Documented%20Global%20Lightning%20Fatalities.pdf

6

es.pdf). Rl AR 2@ AE AT  FHES
GeAC=acs | ©12e Gwel 6T QIR qrotst (AR |

AL 8 ARKE T evgveld Tito| AgeEd
HTAICE WO 0 SR TaRiesie 7 {aged ¢
| AT SCET SN AT TR T TaroT e
CCT AT A A 0T CFAIC (T R
(© 72 2fR), FCHAN LT ATI ¢ ©f Sff4A 8 Ty A2
Mt g9 2s8TCe (8 W2 7)), AT (AF e
el (3G, (&6, @ e [wgzce (¢ 72 =R),
gojifrcs | AT @ <JfAdlg T>IF ST AT ]2
el | @3 TR 9-pEE I0 AR (AR pES
e gh-3fa) 20T AT 8 AT (O (AF IO
3T, b, @ fRferais e m) oife 3 & (v 72
2R) | 93 ICET PR TH ST IR — WS
37F, PG, 3wl T=pte- Ry AF<2 99 30T Y,
Ofefess, @8, Gl Fsile cAcs e )2
o, (Aot wpifkdt 2w, e e Serts
Fiqw THaCey g IFAfe T IO 2, oI



https://www.vaisala.com/sites/default/files/documents/Ron%20Holle.%20Number%20of%20Documented%20Global%20Lightning%20Fatalities.pdf

7

QA (ACB 3G+, (A, f2feram, sonfua o
T ACE (¢ 72 2R) 8 weEE A I A (9 7R

2R | 205¢ AT g AT T wfFemcd [RGB

FEENT AT AT | @ M G AN q35]
FEWT O 201k SEICST 7+ e FEfes o

QOIGT $-pFCFS AL A SRl

o~

o w2 foa@l AT Gw- T (FIET T
(https://www.newsweek.com/origins-life-

violent-outbursts-sun-could-have-seeded-
living-creatures-earth-785876;
https://nyuadi.secure.force.com/Events/NY U
EventReqistration?event=TNy 2BGOQWpAs
QWxNhf41x5wQ 3D 3D)



https://www.newsweek.com/origins-life-violent-outbursts-sun-could-have-seeded-living-creatures-earth-785876
https://www.newsweek.com/origins-life-violent-outbursts-sun-could-have-seeded-living-creatures-earth-785876
https://www.newsweek.com/origins-life-violent-outbursts-sun-could-have-seeded-living-creatures-earth-785876
https://nyuadi.secure.force.com/Events/NYUEventRegistration?event=TNy_2BGQWpAsQWxNhf41x5wQ_3D_3D
https://nyuadi.secure.force.com/Events/NYUEventRegistration?event=TNy_2BGQWpAsQWxNhf41x5wQ_3D_3D
https://nyuadi.secure.force.com/Events/NYUEventRegistration?event=TNy_2BGQWpAsQWxNhf41x5wQ_3D_3D

g M BRIl E FEE LT ATH G
(https://astronomy.com/magazine/ask-
astro/2013/05/sun-and-cmes;

https://en.wikipedia.org/wiki/Coronal mass eje
ction)



https://astronomy.com/magazine/ask-astro/2013/05/sun-and-cmes
https://astronomy.com/magazine/ask-astro/2013/05/sun-and-cmes
https://en.wikipedia.org/wiki/Coronal_mass_ejection
https://en.wikipedia.org/wiki/Coronal_mass_ejection

Solar Wind

—

Solar Wind

- Magnetosheath

\ectorStock VectorStock.com/21409409

¢ <2 2| T (AT [ogfie e h, (A, ¢ ey
FlAPI ©Ji a7ICE (D
aAcai(https://www.vectorstock.com/royalty-

free-vector/solar-wind-diagram-vector-
21409409) |



https://www.vectorstock.com/royalty-free-vector/solar-
https://www.vectorstock.com/royalty-free-vector/solar-

10

ACE data last 6 hours, source: SWPC

I 1 1 I 1 I
02:00:00 03:00:00 04:00:00 05:00:00 06:00:00 07:00:00

L 1 1 L 1 L
02:00:00 03:00:00 04:00:00 05:00:00 06:00:00 07:00:00

D L 1 1 L 1 L
02:00:00 03:00:00 04:00:00 05:00:00 06:00:00 07:00:00

Updated March 17 2015 - 07:47:38 UTC

b B gl TR (g SISz e CRLad So-Al
(MR 8200 3T b P-(T 28 ¢ I o117 (o &< (A

3¢ GFCF 9 T0I); AR (T Tg (it 2R (T & 93
A R AT oS AfS GLFT oo (AF oo [FEAMRGICH

I\

SCY; e (RIb(T ©-pFF (G ARSI 2CACR

— 3¢ @FF @A Ia (T o G ezl
(Advanced Composition Explorer- @3 «=case
S
https://site.uit.no/spaceweather/2015/03/17/stor
m-sudden-commencement/)



https://site.uit.no/spaceweather/2015/03/17/storm-sudden-commencement/
https://site.uit.no/spaceweather/2015/03/17/storm-sudden-commencement/

11

q 92 Bl [T RIS ERGA, (A, @ R
(https://www.sciencefriday.com/articles/a-
physicist-explains-the-shimmering-science-
behind-auroras/)

A GO Q¥ SN GIACS A 9N T gy
PIeTER (3718) Reg2 S|



https://www.sciencefriday.com/articles/a-physicist-explains-the-shimmering-science-behind-auroras/
https://www.sciencefriday.com/articles/a-physicist-explains-the-shimmering-science-behind-auroras/
https://www.sciencefriday.com/articles/a-physicist-explains-the-shimmering-science-behind-auroras/

12

AT T T AHF TS fObT fGeTh=ral
TANCRY G| EeToaaIat  TAgy AT gofT
SO 0o AP TF T GBS JAE O Z9 (vl

| ISACT G AL FCIF X 20| @1 SR oy
(ACF 0¢, WY RFAIRGE THhor AT g e
APF 0 T ey FEG 8.05 Gwre| fGerhaia

e SfAdT RYT @29 Twece 9 (o7 f&r (1)
W7 fGeBmcE= Sz [T (@27 S Aol =y

CRICe e ((© 92 5a) |

bowe foal  feerbaa  Toaz AR{Ew [RY9 9"



13

TSCe g (¥l fCQ (1) o fGrehraarT Toag
YT (@219 ©CeTe 5120s O (I 909 (b w12 5a) |

(https://gisgeography.com/geosynchronous-
geostationary-orbits/)

AGT 5> A2 og T @ FA¥ THAgR AFRIT faafie
Facz| @3 R TN @ HREAT T SABCA [
PICeT SR (3718) TR FLARLE d800 RIS T |



https://gisgeography.com/geosynchronous-geostationary-orbits/
https://gisgeography.com/geosynchronous-geostationary-orbits/

14

rianid
WM

Geostationary  _—t ==
Earth orbit Orbital periog |20 hours 0k m
/' Galileo __,1 15 hours LBelDou
GPS T~ MEOQ gale lliles
o - 16}1%0}': : GLONASS
| — Shours

e mner;, Van A\ \\ Helght abov
| otomt | [/  Iridium_A®n{oet 1y b \Viat e:»v:.
40000 30000 | 20000 10000 m;f 10000 mo‘:o 30000 km
'., ) 4 Y VALY J$ l-.h-;'.-.«,“\u'#

|SS 10000/ | 20000m
25000 kmh 1 |
20000 kmh

ommlsm i -_,‘L“‘,—: |.""|i
Yo beff

7000.MRN - L 600 M

> ¢ bal FeEoxTR THgZ 8 Iy« O
FFACLT A 8 FF9CL 9IRS (WL 2CTC2

AT 5 2 B AUl (q2Ib1 $© G (I
JSIFE 7Y Toggafer o4 vifsfee 9o ©f fqoas




15

FC1 9 AT (LB SALZANCEN Sy emfrees aifo
(M|

TR OG-GOS 13| dFGH A6 F LT
> RETaT A =1 I6 2[0S 37 TIHAT OG-
e WM @ eS| SNl Sy e
(AT NP5 93 OGw-aGs A7 (R
CFCATOICHS ALl (P LS 207 A )

AT oNEellerg NRPICR ora Resiai  _RCe
AfEHiel 3P ga  WEcEree N farEe o3
TGUITO  (FCIAOIMT AT A1 €Y, (FCT*TordT
smicd T I, O Ol ANCI AL ITTEIE
ERIERIRI& RIS T

OEdy (T, NIRRT 29 »¢% (F S 2w e
0 AT FRA 93 2mi A 0 TFoAfore 4
(MY 1|

SiGEENEE R P Rl BRI N AR [ ICE
BIEGT CofpIEaT *1<T ®ICRl S ¥ O Claees

(a7, a2isg, Toag, LIy, 3o0m) N ARG




16

9 STifeeTfsT AT =M CEe Wy |qi3 8T Wed
NN SRS QAT J A AFA (A [

AT SISIEIE Yg d00,000 SCERY (IAMH 9
ST e % Loy Peenfior  2etes (@
(ACF A p,000 HCART 7| AL AT doo
fiferzwr Tr9g St o @R ¢ [RfeT Siweies- s
CACF (D, W, 8 6| QAT GIRiME IH SO
CTIGoICos ¢o N =g STy el S @F GO
TGS b, 000 FCANGIF 212 SfoF T ACF|

OISR, QTR Ao PO (T SR_BIH T O OO
< BCa (Tl DISAY



17

Perseus
i

v
-
—
(s )
—
-—
L=
(e
w

_ Centaurus

o ¢ foq| 3t fEif ST TS | BIEbT 2 CoAbICAT A1
AT

(https://starchild.gsfc.nasa.qov/docs/StarChild/q
uestions/question18.html)



https://starchild.gsfc.nasa.gov/docs/StarChild/questions/question18.html
https://starchild.gsfc.nasa.gov/docs/StarChild/questions/question18.html

18

5 72 o | ZREIRE Q38T T T ©ITS (TSI
PACAT GRS | (T o (I FHFoICAT 7205

RRTAR %2/ YOS 1 do B k8 I |
(McNish, 2018)




19

32 72 foa| FRIFICRE IGws -SRI (%9 (FCH NS
CFCHIreTE v*{y (image of supernova explosion

(Ihttps://scitechdaily.com/new-third-type-of-
supernova-discovered-an-electron-capture-
supernova/)



do 2 Boal TBFICE G3- FHARCATS] (FGASTR 75
(https://www.quantamagazine.org/new-kind-of-

space-explosion-reveals-the-birth-of-a-black-
hole-20210310/)

TR do 2 6 ST aifeTaid 2K (e 2z |
SRR e ([0 AT (38 2 Ba) | g 1225w a7ty
0T BN 9T I (AFIIT oot o FCH | 2o @3 7o



https://www.quantamagazine.org/new-kind-of-space-explosion-reveals-the-birth-of-a-black-hole-20210310/
https://www.quantamagazine.org/new-kind-of-space-explosion-reveals-the-birth-of-a-black-hole-20210310/
https://www.quantamagazine.org/new-kind-of-space-explosion-reveals-the-birth-of-a-black-hole-20210310/

21

oy | ST O 2R 2057 5.5 [eTs SE<T |

8 ¢ oa | cetrryiet ks s ten (Ciccolella, 2016).

S 3¢ 72 RS GITGICTS! AT (AfeeT Clleied 7=

20T ACF) AL QITHACT GRY 7T (AT 0
HACY U7 SO 2IRTS 200 A 5T T TR
ST 9191 FACS AN




22

¢ 2 Fod| @ITHITTC! AT (JICH) ©.9¢ [ierz =207
T SIS g*5i6 @eed el Image via NASA/

ESA/ Z. Levay and R. van der Marel, STScl/ T.
Hallas/ A. Mellinger copied from in 3.75 billion
years (copied from https://earthsky.org/clusters-
nebulae-galaxies/andromeda-galaxy-closest-
spiral-to-milky-way/).

ST 4eT 91 PP A PIBR 9154 P CE ©iCaf

FAF PO 21 (T8 AR | Sl FARFPBIT %,000
93 TS AR SR G6T SN (ATF bE-q0 ez


https://earthsky.org/clusters-nebulae-galaxies/andromeda-galaxy-closest-spiral-to-milky-way/
https://earthsky.org/clusters-nebulae-galaxies/andromeda-galaxy-closest-spiral-to-milky-way/
https://earthsky.org/clusters-nebulae-galaxies/andromeda-galaxy-closest-spiral-to-milky-way/

23

ST 00 AR RO ST S F9g ¢ AF
Sl

ST QTR PAST SITRFPTR (AF T P aAFeifE

At 206 NN Wfed T ETR! PO BT (TR
GG T F ey I 20 A

SN - \‘t‘\
N
R LT
— R N X (
©-4 — = VIS 400 ®
] RO A b
A‘/
e 2
531
"
?

A,

M 2 5| SICefl SARMPFPBICT Iy aAierg i) il
S ( MW) 25w 8 QitIceicE ( M31 ) &ief 12-4
(I 2caczicopied from

https://earthsky.org/clusters-nebulae-
galaxies/what-is-the-local-group/).



https://earthsky.org/clusters-nebulae-galaxies/what-is-the-local-group/
https://earthsky.org/clusters-nebulae-galaxies/what-is-the-local-group/

24

5q 92 0T SItall FARPIBICH (IR o SR (MRIC!
2R

VIRGO SUPERCLUSTER

>q 72 oal Il F=IRFPBICH CeTeyfeT &+, Image via

Andrew Z. Colvin/ Wikimedia Commons
(Colvin, 2011).



25

<
L]
b
<
Z
<
i

S =12 o1 ICaf ARFIBE RIIFH FARFIBR if~ifes
T2 | RRTS (TR ST SRE ()T T Image via

Andrew Z. Colvin/ Wikimedia Commons (
Colvin, 2018).



26

i \ ‘
R i i
" ‘.:l_.n:l|l.ll'l'ltl-3

¥ @S percluster g
k.

> 712 gl b ROSE oK PO Wwiba| s
2o (et 2030z Image via Wikimedia Commons
(Powell, 2016).



27

AT AN

S ST SRRACT (ARITS b [HG 20 GILFS T3 w10
O3 42 JZCS 709 (T TG LY ACeT ©f 7] b {6
20 GG I ST 0T SPIR) 98 I 19g b. 9
ST NG T M| AT OF (RS H,bb,000 T3
BHCS A SR 93 99 b WG Y0 (S 4l ¢oo
TS 1T @9 FCe12 2T (AT 70 17 TR0 A8
R[]

TGS G AW (AT KA AT A AT
g S [ifeTa SNCEART 2Rl [y oo T TR
IR ST (IR 3T 2N SR T [ =1

MRIRCHT 7 &1 d8 [fera 3271 (AT &1 (W — TIBCH-
T, SRR - ST 1 d8 Rifets I=7 403 A7) G
O 2 ]y [y 08 Rferae e fpa e
SoTSIid b 291 K9 67 &fs GFis voo
RECRoR 2pfde 20 ACE SN HF0 (T 70F©
CATCRCR ©f 58 Kol =9 SICaFI| ©IRCeT d8 [feTey a2
21 SIS 2P AR TECF, & 10! 9T 8%
Rifera SCeTaCae (@ 901 Y IERY 9 5y (Tfeol




28

SR AP AL IoT 0% 11 GBI R T 39 F3ce
TRTCTSY RO ST = #re3m A o Ko Siea

(20 712 o)

Present size

‘of observable
" Universe:
", 46 billion
" light years

20 2 fog LRSIk {41 The size of our visible Universe
(yvellow), along with the amount we can reach (magenta).
E. SIEGEL, BASED ON WORK BY WIKIMEDIA
COMMONS USERS AZCOLVIN 429 AND FREDERIC



29

MICHEL
(https://www.forbes.com/sites/startswithabang/2018/02/23

/if-the-universe-is-13-8-billion-years-old-how-can-we-see-
46-billion-light-years-away/?sh=2922f1fd1303)

e (HICY (T T 8,000 TR #1AF LA 5| TRAT
T T (M4 T 900 SCERY 2G| SICal FARFPOR
SIS (S AT ¢ e ST 71 Sieef
FARFPOICIRS YIS FCICR FHATT d00B! SITRTIEE wel It
oG BT 203 Sdo Mierae SICeT<| Siwer 8 [ferz
ST g #1TE (U0 12 (I T (IS AN
TREafoF AN oG 2fg (I Sieg Srret
(T3 Tl fof SipPsas v (12 Gora a1
{IC) S S I M G2 LTI HPICH O S
(2R SR S [R5 SFHICE AR giT
AHIfow @ 7EFFe SRl BT 2HIFTA Hes Se2e

I [0 -39 - 85:03]

TR (EIFOTES Qe SISt (G a1 fRue-
5 [PLCE 3R MO AGGCH2 P11 93 5T 0%



https://www.forbes.com/sites/startswithabang/2018/02/23/if-the-universe-is-13-8-billion-years-old-how-can-we-see-46-billion-light-years-away/?sh=2922f1fd1303
https://www.forbes.com/sites/startswithabang/2018/02/23/if-the-universe-is-13-8-billion-years-old-how-can-we-see-46-billion-light-years-away/?sh=2922f1fd1303
https://www.forbes.com/sites/startswithabang/2018/02/23/if-the-universe-is-13-8-billion-years-old-how-can-we-see-46-billion-light-years-away/?sh=2922f1fd1303

30

s s, @3ice ffesel, Sifosiga s fafesel, e
ST, INFIAG RIS, NB(FS(TS [T, 8 (@03
ST RIS G FICE NGTH (I (ST 431 ST ©f
SIRICEICANN RO T AL S Liie gt Jesifes
TP FETCS P SR T (T (S oFTre I
72 xifies {2 TG Ty BT 2Tarey| iR 7R
TFAIS 31 oy Ffaw Totaes gt RS (aiforEe o
M 2T A SLE F CACS 2N (T (P (ST 7271
ST [fFae S AT O FHLA R HCF STy
MRS [0 T AU | ST FETGA RIS
T GIRCA (TACO AN (T AR 7= oS
P A3 TS ((SAFeiR Welife s (i 9F
LT I T ST )| @ A (EyifoF g Siee (e
I AP 1 I FACETS LRIRITE A3 93 A
AT re eie e get NS 8,000 ICRCI
SRR (T O T L ST I HAD 0| ST
OIS S Gt ||

T2Ierafos al@ SIere (ACF 8 [ferae SeeTad qea1 @
(AT (TSN SR 19 8,000 ST I AT 8
RfeTes SR Cox= T 11 IfF ZI6T ST b f[ifera




31

ST TR AR W 27 ST AT 70T 20T
ACF, O RAEE FCHY 129 9 (A b [feraey e
2@ AT PR LATOPhre Foy AfoDe Fg 9l
FCACRI 24 2057 PIETHIR (3A18) (T 79 A AL IR
FAEH (VIS ©FIZ 5 F9Cg SNRA? S S
SIE2E AT S ARG A 0513 e 490
O SN 99<o] TG ST — 3T, 0F, 8%, ¢, vy, 3
N —HHAIMS FICR IHF PR JCACR|

&3 (W) AT (FCIHOIR TS AT ST
AT (FIRAT TR AT SPAAC A< (SifoF S
(AT N MY TP N ST 2RI N SR
VO 7 AT | A B 719 (Syifios T4 709 8 2
SPTHNCE CANETIPIS AN 2F

TS I (R, A2 M FoT9 27 G2 FAACUS ACAS S MY
@ (Y PIfeT 2T, OIS ©fF 7R oI (AT T IS )
foT SEg SIS, 2RI [ TR - 9:%4]




32

v |

ST SRS T I (FEeIng A feH-fHiew
FIOT, OIMF AfS AV T O HFICH B
ARSI 1 (FEHORT Foa® 20T ¢ AT I

Retzg 99 (MATS! 911 (FEEORT S JF ql9f- ooy
AGCS! FCOT (B B T MO 39! FiFRd A
2 WA (T (FCIAOIET OIIT oI 5T T [T
PICISERCRIACRT 6T

S IN-BAABCETT S 2 SIS I 2Cells 2K 2fig @
S otel fof, R A amee Afg e e

FREARET TAGT 2EN (ACF TGV HFAT R E-T0F
57 frce @ifs ot oo 19 FER Tite o o
IS [Py e (nfRICT (v o33 fofN A #<eiwidl @

TfeAet (ST JfN-2713eT, 9:9) |

PR (718) LRy T M 39 TR @ (A
NN PARCET| PIEER (3118)-(F GRS SR A

qfTE e s (qeRee | ofg (3118) 1A e




33

FrErOIns M fege (Ws) | e cwengion
SIS afo WiCery sifoq To1 T g (el offAdw @<
AW (AT RS s [Neaey Atz 2AE QTR s
G 0T beIres FfOT-Yy @ WINCE| SHAIT QWA I

I MR (FERFOIME TR ¥ @3 [Reo Ji9e

(FEEOTME Cloql 2ol 1 @S| RS i
32PIET AP W [P A 22 PRI
NME 2291 8 2RIICAT (KT (I IO AT

T Ty icEs |

(P19 TG (AT 901 e wfeq  Risga (ween)
ST (B0 AT S G AT 5305 My ©f

(MLCS A, S q1 [y S99 (3708) S (oo
AP [FY (TUCON, WO, IS PA(O, JACOH,
SO (FCESICHT AR G0 @R (3118) S
ST AT FOT SN 304, T I, OF I,
82 ST, ¢ AN, LI FATAN, 3 93 A 2[A®

oy daces | gfobT e fEgige (W)-(S

o~

e NI A e 20— PR (A8)-99




34

ACFIR FCTCR ST FAANCH M (BMe) -aF Ao, T
ST SR (W) @ Wl (W8) — @3 AL, 0F
ST 3T (N18), 8L PTIC 3wamT (fe), @
SRS e (TMg), o SRR YA (BN8), 9
ST 3R (B18)-9F 28l (P13 SN SN2
T A (S 2R A0 AT JF — (4 Ao
M| 99 7 [$g2 Y O FUIC0 IR —

PIHIZ (378) AFGN IIGATOT AT (T FAT ICCRA
ATGOICOT U 2T TAT (MRS TG 3941w
Ol FCICRA|

ST S S99 [ @iy *ife 9w F0g AT

AAIZA (BN2)-9F (FF-1FS, GiH, 8 2FRIHCET CN)-
ANE e (S SF- T, 29:5¢-55)

A (SM8) e TS A FAN AR (AT T
IR, 1vo) |

gIG PEEE (M8)-2 *MiCdT Tod 2 M
(G Setaq fE, ol e AqfR) AR g



35

AfFgt 90 SEE SINE! “39”, IAeTs 30F T A
O AW (R0d9, 9189, 0IES, LI, SIS0, SHIVE,

ObHR, 80iby) |

TR () GIFIT (e)-(F AT 8 (FRAOE A
TR (3T SF-Ta¥ ¢9:50) |

J2EM (378) FCT NI MBI B0 (AR
Tl AGIFCENT & SRARY 20T ACF (IR, 4T %, I3 %9,

it #889) |

St (3118) =it b (5T 4RREW IR O (718)
Y SAF FAE (B8 AR (LT, I3 8%, 7
©0Y, T T (18) I

Ot (A8) (AT ¢ (MY TAGS [T (S AT
AT 2CARE (IR AT Y, 92 3, WA qdw) |
(Vae o (3118) Retlel (18)-99 ([ 20BE ¥
QAR (37212 JAfer) |




36

Y el WY i (3118) (TRHTOT WP ehy ITF 4119
(b8 AR (I, 4T Y, I3 O, 72 95¢) |

S Sl @R (318)- 99 @ Y YT MeIfRees

A

(T 3R M TS (A8 (R0 &y (qeaf@ee |

o~ [~

T2 SEEe AfEre e uer T ey awes
EOA ACT F T (FEHON OB (ACE BT 7be
PIIHZ VIS ST @ AGJS OfF FIY T S
FY AT AG ICAMRE| ARAT By TG [ReT FHCICal
GiCeTle oifoq [RFoo oifore 219 beill 43 »I¥® Sl
T IR0 o g [/ AR e A9 ey
G|

T ST-3ZF S A2 TS ARFITONL @1 20AC2 JF2
I ©ftE (Mg) O sl (marce [y PR
S A -G (@9 3d-db) I AR IR
T 7l (15 effezs <21 Wallahua’lam.




