
minyd iakeke ux`d xtr

ax mely d"tyz `xie
z` dglvda mdxa` xar xy`k dcwrd seqa
jxa ik :aezk f"itae ,zekxa ipin lka 'c ekxan oeiqpd
legke minyd iakekk jrxf z` dax` daxde jkxa`
jxa ly oeyld ltk lr dnz i"yxe .mid zty lr xy`
zg` x"ad mya `iad okle ,dax` daxde oke ,jkxa`
`l dxe`kl la` .miinrt df z` ltke ,oal zg`e a`l
`ed mdxa` z` jxany dny heyt df ik ,dtexz dlrd
oia weligd dn k"`e ,jtidl d"de ,wgvi z` jxan k"b
z` yibcdl jxvedy cr wgvi zkxal mdxa` zkxa
oiirl oiiv yxcnd lr sqei ur yexitae .xacay ltkd
`ede ,weligd x`ean myy a"t dax xacna yxcna
jrxf z` dax`y ekxiay dny epiide ,weqtd jynd
eidiy ekxay dne ,mdxa` zkxa df minyd iakekk
jxa ltk okle ,wgvi zkxa df mid zty lr xy` legk
zekxa wgvie mdxa`l yiy ,dax` daxde jkxa`
oiicr la` .dfa jix`dy yxcna y"iire ,zecxtp
oiae miakekd zkxa oia weligd dnc minezq mixacd
mdipye xtqdl mileki opi` mdipy ixdy ,legd zkxa
epl oi` oiicr k"`e ,l`xyi llk ly ieaixd z` miyibcn

.xacd zewnra dpad
epkx`d d"tyz jl jl ax mely xeriya dpde
i"yx zhiye miweqtd zehytn d`xpy dn zece`
didiy z"iyd zghada mdxa` wtwt dlgzn eli`ky
lr dwcve zekfk df el aygp oin`dy seqale ,rxf el
df ike daxd eilr dnz o"anxde ,d"awda oin`dy
jiiy ji` mbe ,mdxa` enk oin`nl dwcve zekf aygp
gihad xaky z"iyd zghada mdxa` wtwtiy llka
dpiy o"anxd okle ,'ebe ux`d xtrk jrxf z` iznye el
la` ,xg` ote`a mdipiay c"ec lka heytd hytd z`
zn`a mdxa` eli`ky rnyn miweqtd oeyl zn`a
el gihad d"awd ixdy ,z"iyd zghada wtwtn
dinzn mdxa` eli`e ,ux`d xtrk jrxf z` iznye
dywy f"r epdnz la` ,dniiwzp `l ef dghad d`xpky
zghada wtzqd mdxa` ok`y i"yx zrca xnel c`n

.dkk eilr mixacn ep`y "d"r``"d `l dfe ,`xead
zixad xg`l zn`ac dinzd lr siqedl yie
el cleiy ziyilyd mrta aey gihad d"awdy dlin
mdxa` zaebz z` dxezd zx`zn f` ,zxg`d dpya oa
xdnn i"yx la` ,wgvie eipt lr mdxa` ltie xeza

`l` wegvl dpeek oi`y qelwpe` mebxz z` `iadl
dwgv ok`y dxy ly dzaebzk `lce ,[icge] dgnyl
zpeeka yxtln xdfp i"yxy ixd ,f"r 'c dgikene
dghada mb k"`e ,'c zghada wtwt eli`ky mdxa`
`ed f"re wtwt ok`y i"yx zrca oiadl dyw dipyd
dwcve zekfd oipr lk mb mbe .oin`d seqly xky lawn
eilr dywdy enke denz 'c zghada oin`dy f"r

o"anxd
ycg ote`a miweqtd z` x`al ipevxa okle
mb oiadl f"tl xyt`e jl jl zyxta yxcnd ixac t"r

df oipra i"yx zhiy z`1xwir lr zeiyew dnk mcwda ,
ywan xy`k dpdc ,d"r``l d"awd oiay c"ecd
`ed jirnn `vi xy`y egihan d"awde rxf mdxa`
[i"yx ly oey`xd hyta eheyt itl] k"g`e ,jyxii
lkez m` miakekd xetq el xne`e dvegd eze` `iven
dk el xne` f"re ,mxteql `"`y epiide ,mze` xetql
`ed dxe`kl ixdy ,izxza denzl yie .jrxf didi
el dpery df dn f` ,eze` yxiiy cg` oa wx ywan
r"v mb .miakekk oxteql `"`y cr daxd k"k el didiy
yiy rcei `l `"` ike ,dvegd eze` `ivedy df dn
d`xpk dfe] mze` xetql `"`ye minya miakek daxd
yexc ly ote`a mivexiz izy `iad okle i"yxl dywed
ediabde eze` `ivedy e` ,ezepipbhv`n eze` `ivedy
,dniz cer .denz eheyt itl la` [miakekd on dlrnl
dide egihad dyxtd zligza dpey`xd dghada recn
dn ,miakekk eidiy gihad o`k eli`e ux`d xtrk jrxf

?dfa weligd
ipeiln ze`n mpyi `ld ,llka denz cere

miakek2k"k oi`y ,ok did `l mrt s` df dxe`kle ,
df ile`e] d`ixad zligzn elit` mlera micedi daxd
miieb oend a` didp `ed ixdy mlerd iieb lk z` llek
i`cea la` ,[denz f"b la` ,erxfk aygp mlerd lke
dn k"`e ,dfk xtqna did `l il`xyid mdxa` rxf

?ziwl`d dghada hytd
oay mdxa` xikfn recn dxe`kl denz cer
jiiy `l df ixdy ,xfril` wync `ed izia wyn
ywan did `l xfril` el did `l m` ike ,oad zl`yl
yi zegtl ixdy ezprh z` yilgn df `ld daxc`e ,oa
oke ?llka df z` xikfn `ed recn k"`e ,xfril` z` el

.g"de`d dywd

.1o`k g"de`a mix`ean xak jtep ztqeza dfa mixacd ixwire 
ixac lr micqein epixac la` ,y"iire ,e"ta k"g` mbe b"ta

.ewizrd `l g"de`ae ,o`k x"nd

.2 1,000,000,000,000,000,000,000 (1 billion trillion)
stars in the observable universe!



,rxf ywia `l zn`a `"`y ycgl d`xp f"kne
oin`d xake ,df z` d"awd el gihad xak l"pk ik
o`k `l` ,ux`d xtrk erxf z` daxi 'cy dnly dpen`a
mey el did `l dilry ixnbl zxg` dywa m` `a `ed
dfl micwpe ,eliaya daeyg c`n dzid la` dghad
xzei cere ok `icdl eazk [h-cn] x"aa epizeax ixac
ipy opgei iax mya eaii` iaxe ocei iax x"ad l"fe ,dfn
dia aizkc mxa` cece mdxa` cg` xac exn` mc` ipa
ip` cizr m` r"yax eiptl xn` il ozz dn miwl` 'c
cec ixixr jled ip`e il ahen jqirkdle mipa cinrdl
cizr m` r"yax eiptl xn` 'ek iaal rce lw ipxwg xn`
,mler jxca ipgpe il ahen jaivrdl mipa cinrdl ip`
ly ezyway l"fga yxetn ixd ,mlerdn ipwlq xnelk
el ghaed xak df ik ,mipal dzid `l epia` mdxa`
xzeen `ed daxc` `l` ,dfa wtwt `l i`ceae d"awdn
ekldiy miaeh mipa eidi `l m` rxfd lre mipad lr
zghada wtwtn `"`y dgpdd lk k"`e ,'c jxca

ixnbl zltep dpi` d"awd3,llk wtwtn epi` daxc`e ,
,'c jxca jli `l oad m`y f"r ytp xqen `edy `l`

.rxfd zghada dvex epi` aey
`ed izia wyn oa dpdy micwn `ed okle
z` ltek `ede ,rxf zzp `l il od la` ,xfril` wync
dlecy `ed wyncy oewixhepa i"yxite ,minrt df
mdxa` ywia `teb df lr la` ,eax zxezn dwyne
`ed `l` xfril` i"r `az ely dxezdy dvex `l `edy
mdxa` xfeg okle ,dxeza ekxc z` jiyniy rxf dvex
xacd df elv` ik ,dvex `ed mipa on dfi` ywane

.xzeia aeygd
jl jl zyxt seq i"yx k"yn f"tl x`al yie
xne` `ed wgvi zcil lr d"awd exyay xg`ly [gi-fi]
digi jiptl digi i"yxite ,jiptl digi l`rnyi el
zaiz el dywedy d`xpke ,iptl jldzd enk jz`xia
`"`y i"yx uxiz dfle ,digi l`rnyi el l"ledc jiptl
s`y d"awdl xidadl dvxy meyn jiptl zaiz siqed
m` la` ,[wgvi caln] l`rnyi z` el gihan `edy
`l f` ,jz`xia digi `l xnelk ,jiptl digi `l l`rnyi
m` l`rnyi enk oa jixv `l `ed ,dghadd lk el dey
oken `edy mxa` zhiy dfy epiide ,ryx didi `ed
df mrhne .'c jxia rxf didi `l df m` rxfd lr xzeel
`az dz`y d"awd el gihad mixzad oia zixaa `teb
mbe ,daeyza xefgi l`rnyiy epiide ,melya jzia l`
d`xi `ly meyn epnf mcew mipy 'd zeni epia` mdxa`

meyn epiide ,einia drx zeaxzl `vei eyr z`
.mdxa` zywa df lk .df z` ze`xl leki `l mdxa`y

miakekd xetqe dvegd `v d"awd el dpr f"re
epiide ,jrxf didi dk el xn`ie mze` xetql lkez m`
mipal lnq `ed miakekdy ezl`y lr el dpr d"awdy
k"yn t"r dfe ,miakekk mlerd z` mixi`nd miwicv
elynpy ozaig ricedl :zeny zyxt yixa i"yx
xn`py mzenyae xtqna oqipkne o`iveny miakekl
dzid ezyway ,`xwi mya mlekl m`av xtqna `ivend
d"awd e`ived dfle ,mlerd z` exi`iy miwicvl
`l` rxf mzq didi `l el gihady dfd rxfdy gihade
ux`d xtrk el gihad `l okle ,miakek enk rxf didi
dzid ezl`y xwir `l` ,o`k ezl`y dzid f"r `l ik

!lawiy rxfd beq lr
`iady yxcna l"fg ixac t"r mixacd ceqie
ikcxn micedid rxfn m` [bi-e] xzq` zlbna i"yx
letz letp ik el lkez `l eiptl letpl zelgd xy`
dlynpe miakekl elynp ef dne` :dxn` i"yxite ,eiptl
miler mdyke ,xtr cr micxei micxei mdyk ,xtrl
oia weligd dfy epiide ,miakekl cre riwxl cr miler
mcewny ,dipyd dghadl mdxa`l dpey`xd dghadd
,miwicv ly rxf `wec `l df la` ,xtrk rxf el ghaed
`l okle ,xtrk mirexb zeidl milekiy mc` ipa wx df
mewna eze` yxii `edy oa l`ye mdxa` dfa wtzqd
,mlera ekxc jiyniy edyin xnelk ,xfril` wync
cr bybyle gilvdl elkeiy rxf el didiy edpr f"re

!miakek enk eidiy
mixac yix i"yxa yxetn xacd zn`ae
daxd mkiwl` 'c i"`l dqipkd sq lr dyn mdl xne`y
ike i"yxite ,aexl minyd iakekk meid mkpde mkz`
miyy `l` eid `l `lde meid eze`a eid minyd iakekk
miniiw meik mileyn mkpd ,meid mkpde edne ,`eax
zrca `icdl x`eane ,miakekke dpale dngk mlerl
ipa iabl miakekk oeyla weqtd ynzyn xy`ky i"yx
enke ,lyn df `l` ,eheytk dpeekd oi` l`xyi
enke ,crl miniiw l`xyi ok enk crl miniiw miakekdy
lkde ,l`xyi ok enk ,mlerd lkl mixi`n miakekdy

.epia` mdxa`l ezkxaa llkp
eplv` miweqtd ixaca ef dpadl wven ceqie
eyexitac ,ipyd eyexita iiga epiax ixaca gken
'ce ,rxf 'cn ywiay eheytk ywiay yxit oey`xd
ipyd eyexita la` ,miakekk ax rxf el didiy dpr

.3ixac z` minilyn el`d yxcnd ixacy cer siqedl yie 
dn d"awd iptl xn` d"r``y [g-cn] dipin lirl yxcnd
mcewn d"awdy yxetn yxcnae ,ixixr jled ikp`e il ozz
k"`` melk l`ey did `l D"r``y xnelk ,l`y el xn`

ik ,le`yl dn el did `l zn`ay `l` ,le`yl d"awd evixnd
`ly aeh rxf liaya l`y okle ,rxfd zghada oin`d ixd

.d"awd z` qirki



myk ik ,dnkgd zebxcna jrxf didi dk g"ax azk
'ek exagn xzei widane xidfn exe`y in miakeka yiy
xe` zewelg zebxcn eidiy l`xyiay minkg oicizr jk
ly ezbyde df ly ezxez xe`n dlrnl df ly ezxez

.mixacd od ode ,l"kr df ly ezbydn dlrnl df
dpen`d lre ,'ca oin`de aezk efk dghad lre
ecra zekfe dwcvl df z` ayg 'dy i"yxit efd
`l` ux`d xtrk wx eidi `l ,el eidiy mipady oin`dy
dbxca dpen` jixv df z` oin`dl ickae ,miakekk eidi
,mdxa` dze` biyd `l zn`a dpd cry c`n ddeab
ddeab dbxck aygp df recn xiaqdl mikixv dfy `l`

.cizra dfa xacpe !dpen`a k"k
jxhvp ep` ef `iyew ayiipy mcewn dpde
mdxa` leki ji` denz dxe`kly ,zxg` `iyew ayiil
dzid dfy '` 'i sc zekxa 'nba yxetn `ld ,ok ywal
ixdy dypn epnn `viy d`xy jlnd ediwfg zhiy
dzin aiigzp f"r la` ,x"eta wqr `l okle xenb ryx
epl oi`y jl dnl `pngxc iyak icda diryi el xn`y
dn lk zeyrl mieevn ep`e miny zepeayga qpkdl
,miwetwte zepeayg mey ila zeyrl mieevn ep`y
`xnbd ixacl mixzeq el`d yxcnd ixac dxe`kle

.l"pd
axd ixac xtqa l"f fiaepetn axdy iz`vne
ixac z` wizrn `ed mcewny ,ef `iyew dywn a"g
lky ji` mc`d z` jixcny zercn b"ta m"anxd
`l x"et zevnay m"anxd jixcne ,y"yl eidi eiyrn
ezk`ln zeyrl el xefrl lkeiy oa el didiy aeygi
lecbe mkg didiy oa el didiy eal lr miyi `l`
ixac `ed dfl m"anxd ly exewny axd azke ,l`xyia
`l m` rxfd zghad lr xzie mxa`y el`d yxcnd
`dn dywd f"ry `l` ,l`xyia lecbe mkg didi
axd uxize .df ote`a oaygl xeq`y x`eany zekxac
ixdy ,`ed oky myn gikedl yi daxc`e myn n"wly
el xn` `l` ,ezprh seb lr enr gkeezd `l diryi
oa el didi m` rciy jiiy `le dbyd xvw `ed mc`dy
g"gd v"dbdn xak rnyy axd siqede ,`l e` mkg
,eini seqa daeyz dyr dypny l"fga x`ean mpn`y
dzid efe seqd cr xacd z` d`x `l ediwfgy ixd
dfy s`] siqedl jixve .ediwfg cbp diryi ly ezprh
,eply yxcnd ixac y"` f"tly [axd ixaca x`ean `l
ixd d"awde ,d"awdl xacn epia` mdxa` o`k ixdy
oteq rcei dz`y oeikny `"` oreh okle ,lkd z` rcei
ip` ixd f` jqirkiy oa ipnn `vi m` k"`e ,mixac ly
diwfgl la` ,el xzen did df okle ,dghadd lr xzeen

.eil` diryi orhy enke xeq` did df
'nbdn m"anxd ixac z` axd uxiz cer

f`y ,x"et miiwy xg`l exn`p m"anxd ixacy zekxaa
didi dfy devndn xzei el didiy dn lky eal lr miyi
liaya x"et zevn lhal xzid oi` i`cea la` ,mkg oa
x"et lhal dvx diwfgy oeikn okle ,el`k zepeayg
iyak icda diryi el xn` okl ,df oeayg zngn ixnbl
lk xnelk ,carinl ira zicwti`c i`na l"l `pngxc
la` .c"zkr oaygl jl xeq` dfa ,devn ynn `edy dn
ixdy ,eply yxcndn xzqp df evexizy ,axd lr `lt
lr xzeen `ed k"tr`e ,x"et zevn miiw `l d"r`` o`k
cbp `icdl df k"`e ,miryx mipa eidi m` dghadd
deehvp `l d"r``y l"iy `l` .zekxaa `xnbd

.k"zkdk `"` miiw ixdy denz df la` ,zeevna
oiae yxcnd oiay dxizqd aeyiia c"rle
qtcpe ,g"gd oxnn reciy dn mcwda ,zekxaa mxn`n
f"rxz zpyn jxray ,midcn xac ,zenewn daxda
rxf ikeyg eil` e`a xy`k ,eini seq cr oldle 1917
`ed ,`niiw ly rxfl liaya lltzi g"gdy dywaa
g"gd x`iae ,mxear lltzdl mikqd `le mze` dgc
,xirvd xecl dxewy dn d`x `edy meyn dfy envra
ihqicpea zeidl jtdp rixknde lecbd eaexay
xecay xn` k"`e ,mlera rx xac lk 'eke hqipenewe
xnii in ,mlerl mipa `iadl dlecb k"k dpkq yiy dfd
`viy iekiqd ixd ,mipa jl didiy aeh xac df llkay
lltzdl g"gd axiq okle ,c`n ohw `ed aeh edyn dfn
qtcpe mqxetny dn k"r ,dfk ote`a rxf ikeyg lr
,g"gd ok dpr ji` lecb `lt dxe`kl dpde .g"gd mya
ediwfg z` giked diryiy zekxaa 'nbd cbp df ixd
dyery dn weica df o`ke ,l"l `pngxc `yak icda
yi ep`ady dfd yxcndn ixd ,`qib jci`n la` .g"gd
dfy c`n xazqne ,dfa g"gd zehiyl yxetn xewn
lirl ep`ady axd ixacn rnyn zvwe] exewn `ed ok`
yiy r"v k"` la` ,[g"gd eaxn df yxcn rny `edy
dfa rixkd ji` k"`e ,yxcnd oiae 'nbd oia dxizq o`k

.g"gd
yxcnd oia dxizq mey o`k oi`y d`xp c"rle
xy`k mdxa`l d"awd xn`y dn mcwdae ,'nbd oiae
i"yxity ,miakekd z` el d`xde dvegd eze` `ived
zi`xy jly zepibphv`n `v l"`y yxcnd mya
my jl `xew ip` 'ek oa cinrdl cizr jpi`y zelfna
did `l mler ely erah itly ixd ,lfnd dpzyie xg`
mdxa`y zenai 'nba `ed oke ,cilei mdxa`y jiiy
ciledl leki did `l rahd itle did qixqe xwr epia`
zepyl gxken d"awd did mdxa` cileiy liayae ,llk
,lfnd z` zepyl d"awd ly qp dfy epiide ,rahd z`
mdxa` ly liba ixdy qp did wgvi zcil lk llkae
`l` ,ciledl mdl jiiy did `l rahd jxca dxye



rahd jxck `ly qp dyri `edy el gihan d"awdy
dvex `l `edy d"awdl `"` xn` dfle ,mlfn z` dpyie
`lc mipa ciledl liaya rahd z`e lfnd z` dpyiy
dfay rahd jxca x"et zevnl llk jiiy `l dfe ,ilrn
`le eiptl devn yi ixdy zepeayg zeyrl xeq` i`ce
zepeayg jiiy i`ce la` zeevn lr zepeayg jiiy
,mler ly ekxc itk `lc rahd iepiyl rbep df xy`k
miny oeayga okle ,miny oeayg df rahd iepiy ixdy
,zeevnl jiiy `l df ixdy ,dfa oaygl xyt` i`cea
`ly eil` e`ay el`l xn` `l g"gdy heyt f"tle
jxc itl i`ceay ,ok xnel e"g ,x"et zevna weqrl
eilre miny ly zepeayg oaygl mc`l xeq` rahd
g"gdl e`ay el` la` ,oeayg ila zeevna weqrl
jxcay g"gdl exn` mdy dfa dpeekd mdilr lltziy
dievx g"gd zltzy oeikn la` caer `l df rahd
gk i"r rahd z` zepyl mkgd gkae ,jxazi eiptl
oeayg xak dfy g"gd mdl xn` f"r `linn ,ezltz
itl k"`e ,zepeayg zeyrl xzen oky oeikne ,miny
,lltz` `l ip` okle ,ihqipenew didi clid ixd oeaygd
jixv `edy dn zeyrl jixv envr mc`d i`cea la`
oia dxizq lk oi` f"tle .oeayg mey ila zeyrl
ixiin yxcnde ,mc` ipica ixiin 'nbdy ,'nbde yxcnd
ep` ji` g"gd epiaxn d`xed epl yi dfae ,miny ipica

.bdpzdl mikixv
ield f"ixbd oxn iyeciga xiaqdy oirk dfe
xrv iptn ikp` df dnl k"` xn`ze dwax dxn`y dn
zcll dzvx `l xeaird xrv meyn ike dnizc ,xeaird
f"ixbd x`iae ,zexwr zepy daxd k"k xg`l micli
xaerd did f"r igzt lr dxar xy`yky oeikny
oeikne ,f"rr didi oady dwax dyyg k"` ,qkxtn
,oeayg zeyrl dl xzen k"` x"eta deevn dpi` dy`y
yiy meyn oaygl el xeq`y diwfg z` giked diryic
dxn` okle ,dwax lv` jiiy `l df la` ,x"et zevn el
la` ,deevn `edy w"l wgvi lr xnelk ,ikp` df dnl
oa mlerl `ia`y h"n k"` deevn dpi` ip`y oeikn

.ryx
dyrnl dkld df oi`e] ycegn xac `vi f"tle
epinia dpdc ,[mipekp mixacdy ipnecnk dtwyda la`
mileki ep`e mlera dnkgd ixry z` d"awd gzt
epiid `ly mipa ikeyg megza milecb mixac zeyrl

 iletih meid yie ,mipy iptl zeyrl milekiIVF
mileki md meid ciledl elki `ly zebef daxdy
dfe ,oeixd ly rahd jxck `ly i`cea dfe ,ciledl
aeigdy ,df ote`a ciledl oicd cvn aeig oi`y i`ce
x"et zevn dpi` df jxce ,x"et zevna weqrl `ed
aeig dfa oi`y s`y l"iy `l` ,ziaeig jxc `l i`ceae
`l` ,zay zevn miiwn i`ceae meiw dfa yi la`
liaya ok zeyrl mivex rxf ikeyg mdy miyp`y
l`xyi ilecbn xkip wlgy recie ,micli mdl eidiy
dfa yiy calne ,efd d`vndd lkl ecbpzd dlgzkln
xnii iny l"i dtwydd cvn mb la` ,zeizkld zel`y
in z` evrii el`d milecbde ,d"awd iptl ievx dfy
`edy mrhd c"rl d`xpe ,ok zeyrl `ly mel`yy
`edy xn`i in ,dfd oad lcbi ji` zrcl `"`y meyn
yi m` `nlya okle ,d"awdl gex zgp oziy oa didi
ony oeikn la` ,oeayg df oi` i`cea f` devn dfa
,miny oeayga qpkp xak df k"` devn dfa oi` mzqd
a"dx`a milecbd elit`e ,ie`xd xac dfy xnii in k"`e
mrt ok eyry did cinz la` ,dfd dyrnd z` exizdy
meid la` ,za e` oa miiwl liaya minrt ile` e` zg`
la` ,micli 7-6 xak mdl yiy miyp`n rney ip`
zcll dzlekia oi` aey `linn zxbazn dy`dy oeikn
xy` ycg xac dfe ,ef dlertl miqpkp okle rahd jxca
yi epx`iay dn itl i`ceae ,epizea` mixery xl
yi daxc` e` ,`xead oevx zn`a df m` `aeh wtzqdl
qpkdl epl oi`y ,l"l `pngxc `yak icda f"r uilndl
m`e ,zeevn miniiwn wx epgp`y ,miny ly zepeayga

.xexa c"rlpk ,epwqrn `l xak df devn df oi`


