Wkh VDQ PDWHR FRXQW\ DVWURQRPLFDO VRFLHW\

Pd| 534; i 984vw Jhghudo Phhwigj Qrwifh

Irxqghg Ilq 4<93/ wkh Vdqg Pdwhr
Frxqw| Dvwurgrplfdo Vrflhw| Iv d
834+f,+6,qrq0surilw rujdgl}dwlirg
iru dpdwhxu dvwurgrphuv dgg
Igwhuhvwhg phpehuv ri wkh sxed
Yiviwruv pd| dwwhqg Vrflhw|
phhwlgjv dgg ohfwxuhv rq wkh ill
lulgd| ri hdfk prqwk/ Vhswhpehu
Mxgh/ dgg vwdu sduwlhv wzr Vd
d prgwk1 Doo hyhqwv duh iuhh ir
ylviwruv dqg jxhvwv1l Idplo|
phpehuvkisv duh riihuhg dw d
grplgdo dggxdo frvwl Ghwdlohg
Iv irxqg dw zzzlvpfdvdvwurlfrp/
zkhuh wkrvh zkr zdqw fdg mrlq yl
Sd|sdol

Phpehuvkls Igfoxghv dffhvv wr wk
prqwko| Hyhqw Krul}rg ghzvohwy
glvfrxqwhg frvwv dgg vxevfulswir
wr fdohggduv dqg pdjd}ighv/
prqwko| vwdu sduwlhv ri wkh Vrfl
dqgg wkh Froohjh ri Vdg Pdwhr/ xv
ri ordghu whohvfrshv/ ilhog wulsv
vrfldo rffdvirgv dqg jhghudo
phhwlgjv suhvhqwlgj jxhvw vshdr
dqgg surjudpvl Iru dgglwirqdo
Igirupdwlirg/ sohdvh hpdlo xv dw
VPFDVColyhlfrp/ ru fdoo xv dw
+983, 9:;05:951

Wdeoh ri Frgwhgwv
Suhvighgw*v Frughu1111111111
Pd| Phhwlqj111111111121111111
Sdvw Phhwlgj Uhylhz111111111
VPFDV Hyhqw Vfkhgxoh11111 9
FdoVwdu Revhuylgj Uhsruwl1 :
QDVD Vsdfh Sodfh11111111111
Ulvh dgg Vhw Fkduw111111111

GluhfwlIrgv wr Phhwlgjv dqg
Vwdu Sduwlhv111111111111

Phpehuvkls Irup1111111111111

GU DGULDQ OLX +ohiw, vsrnh dw rxu Dsulo phhwlgj derxw 54 fp
frvprorj|/ dq hphujlgj whtkgltxh iru vwxg|lgj wkh hduo| xglyhuvh

e| revhuylgj udglr zdyhv iurp k|gurjhg dwrpv wkdw h{lvwhg sulru

wr wkh iluvw vwduv dqg jdod{lhvl Rxu rzq Nhqg Oxp +uljkw, uhylhzv
wdon vwduwlgj rq s1 7 ri wklv lvvxhl1
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16 GDWHV WR VDYH

Pd| 7= Jhghudo phhwilqgj/ sl}}d/ dgg suhvhgwdwlrg dw wkh FVP
Sodghwdulxpl Ghwdlov rq sdjh 61

Pd| 48= VPFDV Erdug Phhwlgj/ FVP LVF urrpl

Mxq 4= QR JHQHUDO PHHWLQIy Mxghl Hohfwlrq ri riilfhuv dqg
1 < erdug zloo eh khog dw d frpelghg vxpphu VwduETxh dgg Dggxdd
Phhwlqgj/ whgwdwlyho| rg Mxo| 471 Zh hqfrxudjh |rxu IgyroyhO

1111h 1112w dv d yroxgwhhu Ig nhhslgj rxu Vrflhw| uxqqlgj vprrwko|l

Pruh hyhgwv dqg ixuwkhu ghwdlov rq sdjh 91




Suhvighgw*v Frughu

D uhdoo| jrrg ilop L vdz uhfhgwo| pd| eh ri Igwhuhvw wr pdq| ri rxu phpehuvl Liv d Uxvvldq surgxfhg
ilop hqwlwohglo|xw 7 dqg eloohg dv wkh Uxvvldqg yhuvirq Bsroor 461 Edvhg rq uhdo hyhgqwv/ wkh LPGe
zhe vlwh ghvfulehv wkh ilop dv iroorzv=

WKkh |hdu Iv 4<;81 Wkh xgpdqgghg Vrylhw vsdfh vwdwlrg Vdo|xw :/ zkIfk lvd orz Hduwk ruelw/
vxgghqo| vwrsv uhvsrqglgj wr frppdqgv iurp wkh Frgwuro Fhqwhul Li wkh d$h vwdwlirgg wkh
sulgh ri Vrylhw vsdfh hqjlghhulgj k idoov iurp wkh vn|/ qrw rqo| zloo lw gdpdjh wkh Ipdjh ri wkh
frxqwu|/ lw zloo dovr eh d glvdvwhu eulgjlgj xqwrog fdvxdowlhvl Wr lglliwkh idloxuh dqg
suhyhgw wkh fdwdvwurskh/ shrsoh pxvw eh vhgw wr wkh vwdwlirgl \nw qkhglru| kdv hyhu
dwwhpswhg wr grfn dq xgfrqwuroohg yhklfoh Ig vsdfhl Wr wklv gd|/ wkiwlod) Iv frqvighuhg wr
eh wkh prvw whfkglfdoo| fkdoohqjlgj Iq wkh klvwru| ri vsdfh h{sorudwlrql

Xqvdlg lg wklv uhylhz/ li grw eurxjkw edfn Igwr vhuylfh dqg eurxjkw krph/ wh Vrylhw plolwdu| ghflghv Iw
pxvw eh ghvwur|hg Iq vsdfh/ srooxwlqj ruelwdo vsdfh zlwk d kxjh gheulv itig Ig rughu wr surwhfw lw iurp
ehlqj slfnhg xs e| wkh XV vsdfh vkxwwoh Igwr lwv fdujr ed| dqg eurxjkw edfn wr Dphulfdq vrlo zkhuh

lwv vhfuhwv zrxog frph Iqwr Dphulfdg kdggvl Wkh ilop vsdfh vhtxhgfhv duh Igfuhgleo| ehdxwlixo dqg
zhoo grgtk zkhwkhu vkrwv orrnlgj grzq rg hduwk/ ru olih Iq d zhljkwohvv hgylurghgwl Wkh vwru| olgh Iv
jrrg/ dqg uhdoo| jhwv julsslgj dw wkh hggl Wklv Iv d ilop zhoo ztujexu wiph li |rx duh Igwhuhvwhg Iq
ehdxwlixo skrwrjudsk| ri hduwk iurp vsdfh/ olih Ig vsdfh/ wkh vsdfh surj udp Iq 4<;8 dqg rxu ulydou|

zlwk Uxwvld dv vhhq iurp wkhlu shuvshfwlyh/ ru mxvw d jrrg dgyhgwxuh vwmu|lvidydlodeoh rq Dpd}rq
Sulph iru iuhh/ dqg olnho| rg rwkhu srsxodu vwuhdplgj vhuylfhvl

Pruh ilop ghwdlov dwwwsv=22zzz1|pgelfrp2wiwoh2ww986:56;

Iru wkrvh ri |rx zkr xvh Dpd}rg/ d uhplgghu wr sohdvh vijq xs iru wkh Dpd}rq V ploh surjudp/ wkhq
hyhu| wiph |rx sxufkdvh iurp Dpd}rq zkloh orjjhg Iqwr wkh Dpd}rg xqghu Vploh  / VPFDV jhwv d
vpdoo grgdwlrg +3138( ri sxufkdvh sulfh,1 Wkh sulfhv duh wkh vdph dv qrqOVplohxghuv/ vr Iw frvwv
[rx grwklgj$ Wkhvh pdq| vpdoo grqdwirqv iurp fxuuhgw VPFDV Vploh phpehuv dgg v xs iru VPFDV1
WKkh pruh phpehuv xvlgj lw wkh ehwwhu$ Pruh Igir rq wkh VPLOH surjudp dqg krzrwhjlvwhu Iw fdqg eh
irxqg dw=

kwwsv=22vplohldpd}rglfrp2ijs2fksi2derxw

Pdulrg Zhlohu
Suhvilghgw/ Vdq Pdwhr Frxqw| Dvwurgrplfdo Vrflhw|



https://www.imdb.com/title/tt6537238
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Dsulo Phhwlgj Uhylhz

Zdwfklgj Rxu Xglyhuvh Jurz Xs= Udglr Vgdsvkrwv wkurxjk Frvp  If Wiph
E| Nhg Oxp

Odvw prgwk/ Gul Dguldg Olx ri XF Ehunhoh| +dqg frpsrviwlrg ri wkh Xglyhuvhl Wklv v ngrzg dv wkh

vrrg wr eh dw PfJloo Xqglyhuviw|, fdph wr ghvfulen  Hsrfk ri Uhfrpelgdwirg 1 Lw Iv nqrzq dovr dv wklh

d surmhfw wr xvh wkh 54 fp udgldwlrg ri ghxwudo  wiph ri wkh ruljlq ri wkh Frvplf Edfnjurxqg
klgurjhg wr sureh wkh idwh ri wklv jdv Ig wkh hduo| Udgldwlirg zkhq skrwrqv ri oljkw frxog wudyho
Xqglyhuvhl E| grlgj vr/ dvwurgrphuv krsh wr ehwwhu wkurxjk vsdfh zlwkrxw ehlgj eorfnhg e| iuhh
xqghuvwdqg krz hduo| vwduv dqg jdod{lhv iruphg Iq hohfwurqv fdxvlgj wkh Xglyhuvh wr ehfrph
wkh iluvw hsrfkv ri wkh Xglyhuvh*v klvwru|l wudgvsduhqw wr oljkw1

Iroorzlqj Iwv Elj Edqj ruljlg/ wkh Xglyhuvh Lpphgldwho| diwhu wkh Hsrfk ri Uhfrpelgdwlrg/
frgvivwhg hqwluho| ri d sodvpd ri iuhh surwrqv dgqg wkhuh zdv d shulrg ri shukdsv 833 ploolrg |hduv
hohfwurqvl Ehiruh dq djh ri durxqg 733/333 |hduv/ zkhqg wkhuh zdv prvwo| iuhh ghxwudo k|gurjhq jdv
Iw zdv vr krw wkdw wkhvh sduwlfohv frxog qrw Ig wkh Xglyhuvh zlwkrxw |hw dq| ylvleo| udgldwlqj
frpelgh wr irup dwrpvl Diwhu 733/333 |hduv wkh vwduvl WKIv hud Iv ngrzq dv wé&dun Djhv 251
Xglyhuvh frrohg dv Iw h{sdgghg wr d whpshudwxuh Zlwk wilph/ wklv ghxwudo k|gurjhq frdohvfhg

ri derxw 63335N zkhuhxsrq wkh iuhh surwrgv dqg  wkurxjk judylwdwlrgdo dwwudfwlrg wr irup wkh ilu
hohfwurqv frpelghg lgwr ghxwudo vigjoh k|gurjhq vwduvl Wkhvh iluvw vwduv zhuh yhu| krw dgg pdv
dwrpv wkhq frpsulvigj ghduo| doo ri wkh pdwhuldo Frgwlagxhg rq s1 8
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Kivwru| ri wkh Xglyhuvhl Wkh shulrg diwhu wkh Elj Edgj/ zkhq fkdujhg sduwlfohv wudsshg skrgw/ jdyh
zd| wr wkh Hsrfk ri Uhfrpelgdwlirg/ zkhq sduwlfohv frpelghg Igwr dwrpv  dgg uhohdvhg wkh skrwrgv zh
grz ngrz dv wkh frvplf plfurzdyh edfnjurxqgl Vrrq diwhu wkdw/ Ig wkh Hsrfk r i Uhlrgl}dwlrg/ kljkhuO
hghuj| hplvvirgv iurp wkh iluvw vwduv ehjdq rqgfh djdlg vwulsslgj hohfwurqy rii k|gurjhg dwrpvl Fuhglw=
ilixuh dgg fdswirg duh iurp ~4°/ +f, 534; Vn|) Whohvfrsh 1 Doo uljkwv uhvhuyhgl Xvhg zlwk shuplvvirgl

3

yh



Zdwfklgj Rxu Xaglyhuvh/ frawlgxhg iurp s1 7

dgg zhgw vxshuqgryd diwhu uhodwlyho| vkruw olihwlpphgiplth wkh hiihfwv ri whuuhvwuldo plfurzdyh
Wkhvh yhu| krw remhfwv hplwwhg odujh dprxgwv ri vrxufhvl

kljk hghuj| udgldwlrg fdxvlqgj vrph ri wkh ghxwudo Wkhvh udglr whohvfrshv Igfoxgh=
k|gurjhq jdv wr uhlrgl}h Iqgwr iuhh hohfwurgv dgg
wWWkh Pxufklvrg ZIgh llhog Duud| +PZD, Iq

surwrqgv Ig wkh ghljkerukrrgv ri wkhvh vwduvl Wklv .
Iv ngrzq dv wkh Hsrfk ri Uhlrglidwirg viwxdwhg uhprwh zhvwhug Dxvwuddid ¥zInlshgld1ruj2zini2
PxufklvrgbZlghilhogbDuud] ,

dw durxqg 833 ploolrqg |hduv diwhu wkh Elj Edgjl
Xqiruwxgdwhol/ dowkrxjk wkhvh iluvw vwduv zhuh
Igwulgvlfdoo| yhu| euljkw/ wkh| duh wrr idu dzd| wr e
vhhq e| dg| whohvfrshv khuh rg Hduwk pdnlgj wkh
Hsrfk ri Uhlrgl}dwlirg suhvhqwo| xgrevhuydeohl

h Vljgdwxuh, ri wkh PLW Kd|vwdfn Revhuydwrul|
orfdwhg dw wkh PZD idflolw| Ig zhvwhuq Dxvwud
+zzz1kd|vwdfnlplwlhgx2dvw2duud|v2HgihWkh|
fodlp wr kdyh ghwhfwhg d vljqdo iurp wkh iluvw

Dovr/ ehfdxvh wkhuh zhuh gr vwduv ru jdod{Ihv vwduv Ig wkh Xglyhuvh1l Wkh zheviwh kdv d glfh

gxulgj wkh Gdun Djhv/ wkhuh Iv fxuuhgwo| gr zd] wr  ylghr h{sodqwdwlirgl

sureh wklv hud lg wkh hduo| Xglyhuvh hlwkhul Exw wkiwkh Grgdog F1 Edfnhu Suhflvirg Duud]| iru

Xglyhuvh zdv ixoo ri ghxwudo k|gurjhq jdv gxulqj Surelqj wkh Hsrfk ri Uhlrgl}dwlirg +SDSHU,
wklv wiph dgg wklv jdv grhv hplw Ig wkh 54 fp dqg K]gurjhq Hsrfk ri Uhlrgl}dwlrq Duud|
zdyhohajwk ri udglr plfurzdyh oljkw wkxv +KHUD, Ig Vrxwk Diulfd kqlzinlshgld1ruj2zInl2
srwhqwldoo| surylglgj d phdgv wr revhuyh wkh SuhflvirgbDuud|birubSurelgjbwkhbHsrtkbribUhl
Xglyhuvh gxulgj wkh Gdun Djhv hsrfk xs wr wkh rqlidwirg,,

Hsrfk ri Uhlrgl}dwirgl wWWkh OrzOluhtxhgf| Duud| +ORIDU, Ig wkh

Qhwkhuodqggv dgqg Qruwkhuqg Hxursh
+glzinishgld1ruj2zInl20RIDY
Wkhvh Igvwuxphgwv duh grz ehlqj frqiljxuhg wr
revhuyh wklv yhu| idlqw 54 fp oljkwl Dovr/ ehfdxvh

ehfrph d sureh wkdw Iv xvhg wr pds wkh wklv vljgdo Iv kljko| uhgvkliwhg gxh wr wkhlu vrxufh

glvwulexwlrg ri ghxwudo k|gurjhg/ sduwlfxoduo] Ig kRl aw frvprorjlfdp glvwdgfhv/ lw zloo eh srvvieoh
Plon| zd| Jdod{[1 wr xvh wkh uhgvkliw phdvxuhphgwv wr ghwhuplgh

glvwdgfhv dqg ghyhors d 60G pds ri ghxwudo

Lqg 4<77/ Khqguln ydg gh Kxovw suhglfwhg wkdw
ghxwudo vlgjoh k|gurjhg dwrpv vkrxog hplw udglr
plfurzdyh udgldwlirq dw d zdyhohgjwk ri 54 fp1
WKIv udgldwirg zdv ghwhfwhg Iq 4<84/ dqg Iw kdv

Exw revhuylgj wkh Xglyhuvh pxfk iduwkhu dzd| k|gurjhq jdv g wkh hudv ri wkh Gdun Djhv dqg
gxula) wkh Gdun Djhv dag xs wr wkh Hsrik ri Hsrfk ri Uhlrgl}dwlirgl Vxfk pdsv vkrxog surylgh
Uhlrgl}dwlirg Iv d idu juhdwhu fkdoohgjh dv wkh lgirupdwlirg derxw wkh fraglwlrqv xqghu zkifk wkh

54 fp OI]kW |Urp wkhvh hudv v yhUl |d|qW dqg kljkOl iluvw vwduv dqg ded{th |ruphgl
uhgvkliwhg wr orzhu hghuj| orgjhu zdyhohqgjwkv

pdnlqj Iw kdug wr ghwhfwl Dovr/ wkh Gdun Djhv dquhihuhqfhv

Hsrfk ri Uhlrgl}dwlrqg vljgdo Iv ryhuzkhophg €| 41 Jhdfk/ M1 534;1 Wkh iluvw jdod{lhv/n| )
ghdue| vrxufhv iurp whuuhvwuldo wudgvplwwhuv dgghVhohvfrsh468+7,=4y541

klgurjhq jdv Iq wkh Plon| Zd|1 Lq rughu wr 51 ZInlshgld1 Fkurgrorj| ri wkh xglyhuvh1
revhuyh vxfk d idlgw vljgdo/ ydulrxv jurxqgOedvhg  Uhwulhyhg Dsulo 63/ 534; iurfhglzinlshgld1ruj2
udglr whohvfrsh Igwhuihurphwhuv duh ehlgj zInl2Fkurgrorj|bribwkhbxglyhuvh&GdunbDijhv 1

frgvwuxfwhg/ riwhq Iq yhu| uhprwh orfdwlirqv wr

WHGJHV +H{shulphqw wr Ghwhfw wkh Joredo Hr{

pld



https://en.wikipedia.org/wiki/Murchison_Widefield_Array
https://en.wikipedia.org/wiki/Murchison_Widefield_Array
https://www.haystack.mit.edu/ast/arrays/Edges
https://en.wikipedia.org/wiki/Precision_Array_for_Probing_the_Epoch_of_Reionization
https://en.wikipedia.org/wiki/Precision_Array_for_Probing_the_Epoch_of_Reionization
https://en.wikipedia.org/wiki/Precision_Array_for_Probing_the_Epoch_of_Reionization
https://en.wikipedia.org/wiki/LOFAR
https://en.wikipedia.org/wiki/Chronology_of_the_universe#Dark_Ages
https://en.wikipedia.org/wiki/Chronology_of_the_universe#Dark_Ages
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http://www.smcasastro.com/

FdoVwdu Vwdu Sduw| dw Odnh Vdq Dgwrqlr/ Dsdi® 45
E| Mrkq llvnh dgg Whg Mrghv

Prvwo| fxulrxv derxw fkhfnlgj rxw wkh Odnh Vdq
Dqwrglr duhd iru ixwxuh vwduOjd}lgj/ zh dwwhgghg
wkhEdoVwdu Vwdu Sdefthgxohg iru Dsulo 4549/ R
vsrgvruhg e| VMDD dqgg wkh Ohiw Frdvw Revhuyhuv =
+vsrgvruv ri wkh Jroghq Vwdwh Vwdu Sduw|,1 Zh A
guryh doprvw 533 plohv vrxwk rq XV 434 wr wklv
Prgqwhuh| Frxgw| Sdun urxjko| 53 plohv gruwkzhvw
ri Sdvr Ureohv |g wkh Igwhulru Frdvw Udgjhl Wkh
fxuuhgw Vrxwk Vkruh Ryhuiorz sdunlgj orw kdg
ehhqg xvhg iru wkh FdoVwdu vwdu sduw| ehiruhl

Duulylgj rg Wkxuvgd| diwhugrrq zh irxqg wkh viwh
Ig d eurdg jhgwo| vrxwkzdug vorslqgj sodgh
fdushwhg e| wlq| |[hoorz frpsrviwh iorzhuv/ d ihz
rdn wuhhv/ dq doprvw krul}rqOkrul}rq ylhzvfdsh/

dqg derxw 53 rwkhu dpdwhxu dvwurgrphuv vhwwoldigg oy gy odwlwxgh +681<S Q, wklv vruw ri uhvroxwilrc

lg1 Fdpslqj fraglwirgv wkhuh zhuh rsulplwlytsl fdggrw eh h{shfwhg/ exw Iw zdv vwloo juhdw wr vhh wkF
Wkhuh zhuh d ihz vidwwhuhg slfqlf wdeohv/ foxvwhu Iq rxu vfrshvl Lpdjh fuhglw= Hxurshdq

sruwdsrwwihv/ dgg zdwhu iurp vsljrwv +zkifk kdg d = Vrxwkhug Revhuydwrul|l

zklwh froru/ vr zh glgg*w wuxvw wkh zdwhu,1 Dovr/ \np Rphjd Fhagwdxul mxvw deryh wkh vrxwkhug
wkhuh zdv orwv ri Vxq joduh gxulgj wkh gd|v/ vr zh krul}rg x qrw d juhdw ylhz/ exw wr vhh Rphjd

uhfrpphqg eulgjlgj  rvkdghslq dgglwirg wr zdwhul  prquwdxul dw doo zdv rgh ri rxu wuls kljkoljkwvl
Diwhuqrrq whpshudwxuhv zhuh Ig wkh ;3v/ exw

glikwwlph whpshudwxuhv glsshg Iqwr wkh plg063v1

Rphjd thwdxul/ wkh e|jthW jore ri dool lurp

Rqg Vdwxugd| hyhqglqgj +gljkw 6, vwrup forxgv fdph

Ig iurp wkh gruwkzhvw/ hyhgwxdoo| fxwwlgj vkruw rxu
Ylhzlgj frgglwlrgv wkh iluvw wzr hyhqlgjv zhuh revhuylgjl Krzhyhu grgjlgj wkh forxgv zh kdg

yhul jrrg/ zlwk vrphzkdw gdunhu vnlhv wkdqg wkrvh 4 kh sulylohjh ri vhhigj pdg| ghhs vn| remhfwy

dw luhprgw Shdn Vwdwh Sdunl Zh zhuh deoh wr Vhthkurxjk d iulhgg*v 5;0lqfk gre1 \nv/ 5; Igfkhv/
45wkOpdjqlwxgh jdod{lhv wkurxjk Mrkg*v 470lgfk 2wk irxu wiphv wkh oljkwOjdwkhulgj fdsdelolw] ri
gre +rgh ri wkh vpdoohu whohvfrshv wkhuh,1 Lq VS"’W!rkq*v 470Iqfk$ Dowkrxijk vhhigj zdv Ipshuihfw/

ri d vpdoo oljkw grph iurp Sdvr Ureohv/ zh frxog - wiurxjk d 5330srzhu0soxv hhsihfh zh kdg rxu
ehvw ylhzv |hw ri wkh Zkluosrro Jdod{| +P84,/ wkh
jorexodu foxvwhu P6/ wkh Vrpeuhur Jdod{| +P437,/
dqgg wkh Hvnlpr Qhexod +QJF 56<5,1

Zh uhfrpphqg Odnh Vdq Dgwrglr iru vwduOjd}lqj/
exw vxpphu vwdu sduwlhv duh olnho| wr eh krw1 Dw
frpsdudeoh glvwdgfhv +derxw 533 plohv,/ vrph
Vlhuud viwhv frxog surylgh ehwwhu fdpslgj
frqglwlrqv/ exw pd| qrw surylgh viploduo| gdun
vnlhv ehfdxvh ri oljkw srooxwlrq iurp Fhqwudo Ydooh|
: e ' flwlhvl Wkh gh{w FdoVwdu Vwdu Sduw| dw wklv orfdwl
Orrnlgj gruwkl thwhu Mrkq*v 470quk gre +eodfn,kloo eh Vhswhpehuj%x1



http://calstar.observers.org

Zkdw*v Lw OlInh Igvigh PduvB
E| Mhwvlfd VwroohuOFrqudg

Pduv Iv Hduwk*v ghljkeru Ig wkh vrodu vjvwhpl zkdw*v jrigj rq Iqvigh
QDVD*v urerwlf h{soruhuv kdyh ylviwhg rxu [rxu erg|/ LgVIjkw zloo xvh
ghljkeru txlwh d ihz wiphvl E| ruelwlgj/ odqglqj wkuhh vflhgth quwuxphqwng
dqg urylgj rqg wkh Uhg Sodghw/ zh*yh ohdughg vr  wr iljxuh rxw zkdw*v jrlqj
pxfk derxw Pduwldq fdq|rgv/ yrofdgrhv/ urfnv rq Igvigh Pduvl

dqgg vrlol Krzhyhu/ zh vwloo grg*w nqrz h{dfwo|
zkdw Pduv Iv olnh rq wkh Iqvighl WKkIv Igirupdwlrg
frxog jlyh vilhqwlvwv vrph uhdoo| Ipsruwdqw foxhv
derxw krz Pduv dqg wkh uhvw ri rxu vrodu v|vwhp
iruphgl

Rqgh ri wkhvh Igvwuxphqwv
Iv fdoohg d vhivprphwhul
Rq Hduwk/ vilhqwlvwv xvh vhlvprphwhuv wr vwxg|
wkh yleudwlrgv wkdw kdsshq gxulgj hduwktxdnhvl
LqVljkw*v vhivprphwhu zloo phdvxuh wkh yleudwlIrpv
WKIv vsulqj/ QDVD Iv odxqfklgj d ghz plvvirg wr ri hduwktxdnhv rg Pduvk ngrzq dv pduvtxdnhvl
vwxg| wkh Igvigh ri Pduvl Lw*v fdoohg Pduv LgVljkizh ngrz wkdw rg Hduwk/ gliihuhqw pdwhuldov yleudwh
LqVijkvk vkruw iru Lqwhulru H{sorudwlrqg xvlq] Ig gliihuhgw zd|v1 E| vwxg|lgj wkh yleudwlrqv iurp
Vhlvplf Lgyhvwljdwlrgv/ Jhrghv| dqgg Khdw pduvtxdnhv/ vilhqwlvwv krsh wr iljxuh rxw zkdw
Wudqvsruwlv d odgghul Zkhqg LgVljkw odqgv rq  pdwhuldov duh irxqg Iqvigh Pduvl

Pduv odwhu wkiv [hdu/ Iw zrg*w gulyh durxag rq wkh gvjjkw zloo dovr fduu| d khdw sureh wkdw zloo whinh
vxuidfh ri Pduv olnh d uryhu grhvl Lavwhdg/ wkh whpshudwxuh rg Pduvl Wkh khdw sureh zloo|glj
LqVljkw zloo odqg/ sodth Igvwuxphqwv rq wkh jurxdgonny 49 ihhw ehorz Pduv* vxuidfhl Diwhu Iw
qghdue| dag ehjlg froohfwlqj lgirupdwirgl exuurzv lqwr wkh jurxqg/ wkh khdw sureh zloo
Mxvw olnh d grfwru xvhv Igvwuxphgwv wr xqghuvwdgtdvxuh wkh khdw frplgj iurp wkh Igwhulru ri
Pduvl Wkhvh phdvxuhphgwyv fdq dovr khos xv
xgghuvwdqg zkhuh Pduv* khdw frphv iurp Ig wkh
iluvw sodfh1l WKIv Igirupdwlirg zloo khos vilhgwlvwy
iljxuh rxw krz Pduv iruphg dqg li lw*v pdgh iurp
wkh vdph vwxii dv Hduwk dgqg wkh Prrql

Vilhgwlvwv nqrz wkdw wkh yhu| fhqwhu ri Pduv/

fdoohg wkh fruh/ Iv pdgh ri lurgl Exw zkdw hovh lv
g wkhuhB LqVljkw kdv dq lgvwuxphgw fdoohg wkHh
Urwdwlrg dgg Lgwhulru Vwuxfwxuh H{shulphqw/ r§
ULVH/ wkdw zloo krshixoo| khos xv wr ilqg rxw1l

Dowkrxjk wkh LgVljkw odqghu vwd|v Igq rgh vsrw rd
Pduv/ Pduv zreeohv durxqg dv lw ruelwv wkh Vxql
ULVH zloo nhhs wudfn ri LgVIjkw*v orfdwlrg vr wkgqw
vflhgwlvwv zloo kdyh d zd| wr phdvxuh wkhvh

zreeohvl WKIv Igirupdwlrg zloo khos ghwhuplgh
zkdw pdwhuldov duh Ig Pduv* fruh dgg zkhwkhu wkh
fruh Iv oltxlg ru vrolgl

Dq duwlvw*v looxvwudwilrq vkrzlgj d srvvleoh Igghu
vwuxfwxuh ri Pduvl Lpdjh fuhglw= Fraqwlgxhg rg s1 43
QDVD2MS®Bdowhfkl




Pd| Ulvh dqg Vhw Fkduw

smcaszozg por)  VRAZ ML TRL GG Thise | set
Sun 6:08 AM 8:03 PM 6:01 AM 8:09 PM 5:55 AM 8:15 PM
Moon 12:26 AM 10:32 AM 4:39 AM 5:16 PM 10:09 AM Next Day
Mercury 5:13 AM 5:48 PM 5:09 AM 6:09 PM 5:10 AM 6:39 PM
Venus 7:41 AM 10:24 PM 7:46 AM 10:38 PM 7:53 AM 10:49 PM
Mars 1:18 AM 10:55 AM 1:03 AM 10:42 AM 12:46 AM 10:27 AM
Jupiter 8:08 PM 6:34 AM 7:36 PM 6:04 AM 7:05 PM 5:33 AM
Jupiter’'s moons gcije gcije gijJeC
10 PM, East on left J=Jupiter, c=Callisto, e=Europa, g=Ganymede, i=lo
Saturn 12:05 AM 9:43 AM 11:33 PM 9:15 AM 11:04 PM 8:46 AM
Uranus 5:29 AM 6:41 PM 5:03 AM 6:15 PM 4:36 AM 5:49 PM
Neptune 3:43 AM 3:07 PM 3:16 AM 2:40 PM 2:48 AM 2:13 PM
Pluto 12:55 AM 10:39 AM 12:28 AM 10:12 AM 11:56 PM 9:44 AM

- Star parties are at Crestview on the 5" and 12",
- Jazz Under the Stars is at CSM on the 19,

J frxuwhv| ri Urq Fduglqdoh

Fundraising for the Group: SMCAS Participates in AmazonSmile and Receives a
Percentage of Your Purchase

SMCAS is now enrolled in AmazonSmile, a amazon

program that enables certified 501(c)(3) non- :
profit organizations to receive donations from You shop. Ainazon gives;
eligible purchases at Amazon.

To enroll in the program, go to smile.amazon.com. On your first visit to this site, you can
select a charitable organization — San Mateo County Astronomical Society (SMCAS) — that will
receive 0.5% of the purchase price of eligible items on Amazon. How will you know if an item
is eligible? Items are clearly and literally marked on the product detail pages with “Eligible for
AmazonSmile donation.” For more information, go to smile.amazon.com/about.



http://smile.amazon.com/about

May 2018

Sunday Monday Tuesday Wednes

01

7:56 PM Sunset
06 o7 08

8:032 PM Sunset
13 14 15

8:09 PM Sunset
20 21 22

8:15 PM Sunset
27 28 29

8:21 PM Sunset

= observing event = clubevent = community event

day Thursday Friday Saturday
02 03 04 05
7:00 PM General 8:00 PM Crestview Sta
Membership Mestin Party
09 10 1 12
8:00 PM Crestview Star
ity
16 17 18 19
23 24 25 26
30 Kh
7:00 PM General
Membership Meeti

Fdohqgdu frxuwhv| ri Hg Slhuhw

Lavigh Pduv/ frawlgxhq iurp sl :

LgVljkw zloo froohfw wrgv ri lgirupdwlrg derxw zkdvy

Pduv Iv olnh xqghu wkh vxuidfhl Rgh gd|/ wkhvh
ghz ghwdlov iurp LgVIjkw zloo khos xv xqghuvwdqg
pruh derxw krz sodghwv olnh Pduk dqg rxu

krph/ Hduwkk fdph wr ehl

Iru pruh Igirupdwlirg derxw hduwktxdnhv dgg
pduvtxdnhv/ ylviw=
vsdfhsodfhlgdvdljry2hduwkixdnhi

Wklv duwlfoh Iv surylghg e| QDVD Vsdfh Sodfhl Zlwk duwlfoh
dfwlylwlhv/ fudiwv/ jdphv/ dqg ohvvrq sodgv/ QDVD Vsdfh
Sodfh hgfrxudjhv hyhu|rgh wr jhw h{flwhg derxw vflhgfh

dgg whfkgrorj|1 Yiviw vsdfhsodfhlqdvdljry wr h{soruh vsdfh
dgg Hduwk vflhgfh$

Uhplgghu= Whfkqglfdo Dgylfh dqg
Ordghu Vfrsh Surjudp

Dprqj wkh ehghilwv ri VPFDV phpehuvkls duh
whfkqglfdo dgylfh/ dqg iru dfwlyh phpehuv
fxuuhqwo| zlwkrxw d whohvfrsh/ sduwlflsdwirq Iq
rxu ordghu whohvfrsh surjudpl

Li |rx vhhn ixuwkhu Igirupdwlrg derxw whohvfrsh
vhohfwlrg/ xvh ru pdigwhqdqfh/ ihho iuhh wr
frqwdfw phpehuv PInh U|dq
+mpudvwurC|dkrrifrp/ ru fhoo skrgh 98309:;0
5:95, ru ludgn Vhplgdur
’/+iudqnbvhplqdurC|dkrr1frp, iru jxlgdgfhl

Wkh frgwdfw iru wkh whohvfrsh ordghu surjudp I\
Hg Slhuhw +HSLHUHWCfrpfdvwlghw ru 9830;95
<935,1 Iru ixoo ghwdlov vhh Hg*v duwlfoh rg s1 <
wkh Ghfhpehu 534: Hyhqw Krul}rgl

0/

ri


https://spaceplace.nasa.gov/earthquakes
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Route to Lot §,

Crestview Park

Come on out, and bring the kids, for
mindblowing look at the Universe!

From
Hlllsdale Bivd

Directions to new CSM Planetarium. |

iR I'
Park frae In lot 8 for SNCAS meetings. |

a

Directions to Crestview Paf@r Star Parties

Bring your binoculars, telescopes,
star guides, and lounge chairs for so
informal star gazingCegstview Park

Dress warmly and wear a hat. Only V
with telescopes should drive in. Othg
should park on the street and walk in
arrive before dark so that car headlig
don't affect the observersO dark adal
Bring small flakbhts only, coveredwit
red cellophane or red balloon

These measures avoid safety issues
maneuvering in the dark, as well as
the night vision of the viewers.

Please don't touch a telescope witho
permission. Amghrents, please donOt
children run arounchmdark.

From Hwy 101 or El Camitake
Brittan Avenue in San Carlos, we
the hills). Follow Brittan 2.3 miles
(from EI Camino) to Crestview Dr
Turn right on Crestview. Irahalf
blockyou will see a small blue
postedsign with an arrandicating
the entry road ilcestview Park.
liesbetweehouss with addresses
#998 and #1000 Crestview Drive,

From Highway 28@keEdgewood
Road exit. Go east (toward the B:
about 0.8 miles. Turn lerestview
Diive. Go 0.5 milephill tevhere

Crestview meets Brittan. Agaia, (
thehaltblocktothe sign on the righ
and thentry roadn the left

V¢

=>4

Y

—F

Note: If bringing a telescope an
arriving after dark, please enter
Park with your headlamps and
white interior lights off. If you a
bringing a telescope, whether
before or after darflease park
along Crestview Drasg walk in.

ju)

2nd Note:Crestiew Parls
residential, adjacent to homes 3
backyards. Before inviting
potentially noisy groups, pleate
Ed Pieret at (650) 2@ 1for
advice and advisori€all Ed alsc
to check the weathad Osky
clock@ndtoseewhether the star
party istill scheduled.







