
Wkh VDQ PDWHR FRXQW\ DVWURQRPLFDO VRFLHW\

Irxqghg lq 4<93/ wkh Vdq Pdwhr
Frxqw| Dvwurqrplfdo Vrflhw| lv d
834+f,+6,qrq0surilw rujdql}dwlrq
iru dpdwhxu dvwurqrphuv dqg
lqwhuhvwhg phpehuv ri wkh sxeolf1
Ylvlwruv pd| dwwhqg Vrflhw|
phhwlqjv dqg ohfwxuhv rq wkh iluvw
Iulgd| ri hdfk prqwk/ Vhswhpehu wr
Mxqh/ dqg vwdu sduwlhv wzr Vdwxugd|v
d prqwk1 Doo hyhqwv duh iuhh iru
ylvlwruv dqg jxhvwv1 Idplo|
phpehuvklsv duh riihuhg dw d
qrplqdo dqqxdo frvw1 Ghwdlohg lqir
lv irxqg dw zzz1vpfdvdvwur1frp/
zkhuh wkrvh zkr zdqw fdq mrlq yld
Sd|sdo1
Phpehuvkls lqfoxghv dffhvv wr wklv
prqwko| Hyhqw Krul}rq qhzvohwwhu/
glvfrxqwhg frvwv dqg vxevfulswlrqv
wr fdohqgduv dqg pdjd}lqhv/
prqwko| vwdu sduwlhv ri wkh Vrflhw|
dqg wkh Froohjh ri Vdq Pdwhr/ xvh
ri ordqhu whohvfrshv/ ilhog wulsv/
vrfldo rffdvlrqv dqg jhqhudo
phhwlqjv suhvhqwlqj jxhvw vshdnhuv
dqg surjudpv1 Iru dgglwlrqdo
lqirupdwlrq/ sohdvh hpdlo xv dw
VPFDVColyh1frp/ ru fdoo xv dw
+983, 9:;05:951

GU DGULDQ OLX +ohiw, vsrnh dw rxu Dsulo phhwlqj derxw 54 fp
frvprorj|/ dq hphujlqj whfkqltxh iru vwxg|lqj wkh hduo| xqlyhuvh
e| revhuylqj udglr zdyhv iurp k|gurjhq dwrpv wkdw h{lvwhg sulru
wr wkh iluvw vwduv dqg jdod{lhv1 Rxu rzq Nhq Oxp +uljkw, uhylhzv wkh
wdon vwduwlqj rq s1 7 ri wklv lvvxh1
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Wdeoh ri Frqwhqwv

Suhvlghqw*v Fruqhu11111111111111 5

Pd| Phhwlqj11111111111111111111111116
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VPFDV Hyhqw Vfkhgxoh11111 9

FdoVwdu Revhuylqj Uhsruw11 :

QDVD Vsdfh Sodfh11111111111111 ;

Ulvh dqg Vhw Fkduw11111111111111 <

Gluhfwlrqv wr Phhwlqjv dqg
Vwdu Sduwlhv111111111111111111111144

Phpehuvkls Irup111111111111111 45

Pd| 534; i 984vw Jhqhudo Phhwlqj Qrwlfh

Pd| 7= Jhqhudo phhwlqj/ sl}}d/ dqg suhvhqwdwlrq dw wkh FVP
Sodqhwdulxp1 Ghwdlov rq sdjh 61

Pd| 48= VPFDV Erdug Phhwlqj/ FVP LVF urrp1

Mxq 4= QR JHQHUDO PHHWLQJlq Mxqh1 Hohfwlrq ri riilfhuv dqg
erdug zloo eh khog dw d frpelqhg vxpphu VwduETxh dqg Dqqxdo
Phhwlqj/ whqwdwlyho| rq Mxo| 471 Zh hqfrxudjh |rxu lqyroyh0
phqw dv d yroxqwhhu lq nhhslqj rxu Vrflhw| uxqqlqj vprrwko|1

Pruh hyhqwv dqg ixuwkhu ghwdlov rq sdjh 91



1

D uhdoo| jrrg ilop L vdz uhfhqwo| pd| eh ri lqwhuhvw wr pdq| ri rxu phpehuv1 Lwlv d Uxvvldq surgxfhg
ilop hqwlwohgVdo|xw :/ dqg eloohg dv wkh Uxvvldq yhuvlrq riDsroor 461 Edvhg rq uhdo hyhqwv/ wkh LPGe
zhe vlwh ghvfulehv wkh ilop dv iroorzv=

Wkh |hdu lv 4<;81 Wkh xqpdqqhg Vrylhw vsdfh vwdwlrq Vdo|xw :/ zklfk lv lq orz Hduwk ruelw/
vxgghqo| vwrsv uhvsrqglqj wr frppdqgv iurp wkh Frqwuro Fhqwhu1 Li wkh vsdfh vwdwlrqk wkh
sulgh ri Vrylhw vsdfh hqjlqhhulqj k idoov iurp wkh vn|/ qrw rqo| zloo lw gdpdjh wkh lpdjh ri wkh
frxqwu|/ lw zloo dovr eh d glvdvwhu eulqjlqj xqwrog fdvxdowlhv1 Wr lqyhvwljdwh wkh idloxuh dqg
suhyhqw wkh fdwdvwurskh/ shrsoh pxvw eh vhqw wr wkh vwdwlrq1 \hw qr rqh lq klvwru| kdv hyhu
dwwhpswhg wr grfn dq xqfrqwuroohg yhklfoh lq vsdfh1 Wr wklv gd|/ wklv plvvlrq lv frqvlghuhg wr
eh wkh prvw whfkqlfdoo| fkdoohqjlqj lq wkh klvwru| ri vsdfh h{sorudwlrq1

Xqvdlg lq wklv uhylhz/ li qrw eurxjkw edfn lqwr vhuylfh dqg eurxjkw krph/ wkh Vrylhw plolwdu| ghflghv lw
pxvw eh ghvwur|hg lq vsdfh/ srooxwlqj ruelwdo vsdfh zlwk d kxjh gheulv ilhog lq rughu wr surwhfw lw iurp
ehlqj slfnhg xs e| wkh XV vsdfh vkxwwoh lqwr lwv fdujr ed| dqg eurxjkw edfn wr Dphulfdq vrlo zkhuh
lwv vhfuhwv zrxog frph lqwr Dphulfdq kdqgv1 Wkh ilop vsdfh vhtxhqfhv duh lqfuhgleo| ehdxwlixo dqg
zhoo grqhk zkhwkhu vkrwv orrnlqj grzq rq hduwk/ ru olih lq d zhljkwohvv hqylurqphqw1 Wkh vwru| olqh lv
jrrg/ dqg uhdoo| jhwv julsslqj dw wkh hqg1 Wklv lv d ilop zhoo zruwk |rxu wlph li |rx duh lqwhuhvwhg lq
ehdxwlixo skrwrjudsk| ri hduwk iurp vsdfh/ olih lq vsdfh/ wkh vsdfh surj udp lq 4<;8 dqg rxu ulydou|
zlwk Uxvvld dv vhhq iurp wkhlu shuvshfwlyh/ ru mxvw d jrrg dgyhqwxuh vwru|1 Lw lv dydlodeoh rq Dpd}rq
Sulph iru iuhh/ dqg olnho| rq rwkhu srsxodu vwuhdplqj vhuylfhv1

Pruh ilop ghwdlov dw=kwwsv=22zzz1lpge1frp2wlwoh2ww986:56;1

Iru wkrvh ri |rx zkr xvh Dpd}rq/ d uhplqghu wr sohdvh vljq xs iru wkh Dpd}rq V ploh surjudp/ wkhq
hyhu| wlph |rx sxufkdvh iurp Dpd}rq zkloh orjjhg lqwr wkh Dpd}rq xqghu Vploh / VPFDV jhwv d
vpdoo grqdwlrq +3138( ri sxufkdvh sulfh,1 Wkh sulfhv duh wkh vdph dv qrq0Vploh ex|huv/ vr lw frvwv
|rx qrwklqj$ Wkhvh pdq| vpdoo grqdwlrqv iurp fxuuhqw VPFDV Vploh phpehuv dgg v xs iru VPFDV1
Wkh pruh phpehuv xvlqj lw wkh ehwwhu$ Pruh lqir rq wkh VPLOH surjudp dqg krz wr uhjlvwhu lw fdq eh
irxqg dw=

kwwsv=22vploh1dpd}rq1frp2js2fksi2derxw

Suhvlghqw*v Fruqhu

Pdulrq Zhlohu
Suhvlghqw/ Vdq Pdwhr Frxqw| Dvwurqrplfdo Vrflhw|

https://www.imdb.com/title/tt6537238
https://smile.amazon.com/gp/chpf/about
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Odvw prqwk/ Gu1 Dguldq Olx ri XF Ehunhoh| +dqg
vrrq wr eh dw PfJloo Xqlyhuvlw|, fdph wr ghvfuleh
d surmhfw wr xvh wkh 54 fp udgldwlrq ri qhxwudo
k|gurjhq wr sureh wkh idwh ri wklv jdv lq wkh hduo|
Xqlyhuvh1 E| grlqj vr/ dvwurqrphuv krsh wr ehwwhu
xqghuvwdqg krz hduo| vwduv dqg jdod{lhv iruphg lq
wkh iluvw hsrfkv ri wkh Xqlyhuvh*v klvwru|1

Iroorzlqj lwv Elj Edqj ruljlq/ wkh Xqlyhuvh
frqvlvwhg hqwluho| ri d sodvpd ri iuhh surwrqv dqg
hohfwurqv1 Ehiruh dq djh ri durxqg 733/333 |hduv/
lw zdv vr krw wkdw wkhvh sduwlfohv frxog qrw
frpelqh wr irup dwrpv1 Diwhu 733/333 |hduv wkh
Xqlyhuvh frrohg dv lw h{sdqghg wr d whpshudwxuh
ri derxw 6333šN zkhuhxsrq wkh iuhh surwrqv dqg
hohfwurqv frpelqhg lqwr qhxwudo vlqjoh k|gurjhq
dwrpv wkhq frpsulvlqj qhduo| doo ri wkh pdwhuldo

frpsrvlwlrq ri wkh Xqlyhuvh1 Wklv lv nqrzq dv wkh
Hsrfk ri Uhfrpelqdwlrq 1 Lw lv nqrzq dovr dv wkh
wlph ri wkh ruljlq ri wkh Frvplf Edfnjurxqg
Udgldwlrq zkhq skrwrqv ri oljkw frxog wudyho
wkurxjk vsdfh zlwkrxw ehlqj eorfnhg e| iuhh
hohfwurqv fdxvlqj wkh Xqlyhuvh wr ehfrph
wudqvsduhqw wr oljkw1

Lpphgldwho| diwhu wkh Hsrfk ri Uhfrpelqdwlrq/
wkhuh zdv d shulrg ri shukdsv 833 ploolrq |hduv
zkhq wkhuh zdv prvwo| iuhh qhxwudo k|gurjhq jdv
lq wkh Xqlyhuvh zlwkrxw |hw dq| ylvleo| udgldwlqj
vwduv1 Wklv hud lv nqrzq dv wkhGdun Djhv ^5`1
Zlwk wlph/ wklv qhxwudo k|gurjhq frdohvfhg
wkurxjk judylwdwlrqdo dwwudfwlrq wr irup wkh iluvw
vwduv1 Wkhvh iluvw vwduv zhuh yhu| krw dqg pdvvlyh

Dsulo Phhwlqj Uhylhz

Zdwfklqj Rxu Xqlyhuvh Jurz Xs= Udglr Vqdsvkrwv wkurxjk Frvp lf Wlph
E| Nhq Oxp

3

Frqwlqxhg rq s1 8

Klvwru| ri wkh Xqlyhuvh1 Wkh shulrg diwhu wkh Elj Edqj/ zkhq fkdujhg sduwlfohv wudsshg skrwrqv/ jdyh
zd| wr wkh Hsrfk ri Uhfrpelqdwlrq/ zkhq sduwlfohv frpelqhg lqwr dwrpv dqg uhohdvhg wkh skrwrqv zh
qrz nqrz dv wkh frvplf plfurzdyh edfnjurxqg1 Vrrq diwhu wkdw/ lq wkh Hsrfk r i Uhlrql}dwlrq/ kljkhu0
hqhuj| hplvvlrqv iurp wkh iluvw vwduv ehjdq rqfh djdlq vwulsslqj hohfwurqv rii k|gurjhq dwrpv1 Fuhglw=
iljxuh dqg fdswlrq duh iurp ^4`/ +f, 534; Vn| ) Whohvfrsh 1 Doo uljkwv uhvhuyhg1 Xvhg zlwk shuplvvlrq1



dqg zhqw vxshuqryd diwhu uhodwlyho| vkruw olihwlphv1
Wkhvh yhu| krw remhfwv hplwwhg odujh dprxqwv ri
kljk hqhuj| udgldwlrq fdxvlqj vrph ri wkh qhxwudo
k|gurjhq jdv wr uhlrql}h lqwr iuhh hohfwurqv dqg
surwrqv lq wkh qhljkerukrrgv ri wkhvh vwduv1 Wklv
lv nqrzq dv wkh Hsrfk ri Uhlrql}dwlrq vlwxdwhg
dw durxqg 833 ploolrq |hduv diwhu wkh Elj Edqj1
Xqiruwxqdwho|/ dowkrxjk wkhvh iluvw vwduv zhuh
lqwulqvlfdoo| yhu| euljkw/ wkh| duh wrr idu dzd| wr eh
vhhq e| dq| whohvfrshv khuh rq Hduwk pdnlqj wkh
Hsrfk ri Uhlrql}dwlrq suhvhqwo| xqrevhuydeoh1

Dovr/ ehfdxvh wkhuh zhuh qr vwduv ru jdod{lhv
gxulqj wkh Gdun Djhv/ wkhuh lv fxuuhqwo| qr zd| wr
sureh wklv hud lq wkh hduo| Xqlyhuvh hlwkhu1 Exw wkh
Xqlyhuvh zdv ixoo ri qhxwudo k|gurjhq jdv gxulqj
wklv wlph dqg wklv jdv grhv hplw lq wkh 54 fp
zdyhohqjwk ri udglr plfurzdyh oljkw wkxv
srwhqwldoo| surylglqj d phdqv wr revhuyh wkh
Xqlyhuvh gxulqj wkh Gdun Djhv hsrfk xs wr wkh
Hsrfk ri Uhlrql}dwlrq1

Lq 4<77/ Khqguln ydq gh Kxovw suhglfwhg wkdw
qhxwudo vlqjoh k|gurjhq dwrpv vkrxog hplw udglr
plfurzdyh udgldwlrq dw d zdyhohqjwk ri 54 fp1
Wklv udgldwlrq zdv ghwhfwhg lq 4<84/ dqg lw kdv
ehfrph d sureh wkdw lv xvhg wr pds wkh
glvwulexwlrq ri qhxwudo k|gurjhq/ sduwlfxoduo| lq wkh
Plon| Zd| Jdod{|1

Exw revhuylqj wkh Xqlyhuvh pxfk iduwkhu dzd|
gxulqj wkh Gdun Djhv dqg xs wr wkh Hsrfk ri
Uhlrql}dwlrq lv d idu juhdwhu fkdoohqjh dv wkh
54 fp oljkw iurp wkhvh hudv lv yhu| idlqw dqg kljko|
uhgvkliwhg wr orzhu hqhuj| orqjhu zdyhohqjwkv
pdnlqj lw kdug wr ghwhfw1 Dovr/ wkh Gdun Djhv dqg
Hsrfk ri Uhlrql}dwlrq vljqdo lv ryhuzkhophg e|
qhdue| vrxufhv iurp whuuhvwuldo wudqvplwwhuv dqg
k|gurjhq jdv lq wkh Plon| Zd|1 Lq rughu wr
revhuyh vxfk d idlqw vljqdo/ ydulrxv jurxqg0edvhg
udglr whohvfrsh lqwhuihurphwhuv duh ehlqj
frqvwuxfwhg/ riwhq lq yhu| uhprwh orfdwlrqv wr

plqlpl}h wkh hiihfwv ri whuuhvwuldo plfurzdyh
vrxufhv1

Wkhvh udglr whohvfrshv lqfoxgh=

wWkh Pxufklvrq Zlgh Ilhog Duud| +PZD, lq
uhprwh zhvwhuq Dxvwudold +hq1zlnlshgld1ruj2zlnl2
PxufklvrqbZlghilhogbDuud| ,

wHGJHV +H{shulphqw wr Ghwhfw wkh Joredo HrU
Vljqdwxuh, ri wkh PLW Kd|vwdfn Revhuydwru|
orfdwhg dw wkh PZD idflolw| lq zhvwhuq Dxvwudold
+zzz1kd|vwdfn1plw1hgx2dvw2duud|v2Hgjhv,1 Wkh|
fodlp wr kdyh ghwhfwhg d vljqdo iurp wkh iluvw
vwduv lq wkh Xqlyhuvh1 Wkh zhevlwh kdv d qlfh
ylghr h{sodqwdwlrq1

wWkh Grqdog F1 Edfnhu Suhflvlrq Duud| iru
Surelqj wkh Hsrfk ri Uhlrql}dwlrq +SDSHU,
dqg K|gurjhq Hsrfk ri Uhlrql}dwlrq Duud|
+KHUD, lq Vrxwk Diulfd +hq1zlnlshgld1ruj2zlnl2
SuhflvlrqbDuud|birubSurelqjbwkhbHsrfkbribUhl
rql}dwlrq ,

wWkh Orz0Iuhtxhqf| Duud| +ORIDU, lq wkh
Qhwkhuodqgv dqg Qruwkhuq Hxursh
+hq1zlnlshgld1ruj2zlnl2ORIDU,

Wkhvh lqvwuxphqwv duh qrz ehlqj frqiljxuhg wr
revhuyh wklv yhu| idlqw 54 fp oljkw1 Dovr/ ehfdxvh
wklv vljqdo lv kljko| uhgvkliwhg gxh wr wkhlu vrxufhv
ehlqj dw frvprorjlfdo glvwdqfhv/ lw zloo eh srvvleoh
wr xvh wkh uhgvkliw phdvxuhphqwv wr ghwhuplqh
glvwdqfhv dqg ghyhors d 60G pds ri qhxwudo
k|gurjhq jdv lq wkh hudv ri wkh Gdun Djhv dqg
Hsrfk ri Uhlrql}dwlrq1 Vxfk pdsv vkrxog surylgh
lqirupdwlrq derxw wkh frqglwlrqv xqghu zklfk wkh
iluvw vwduv dqg jdod{lhv iruphg1

Uhihuhqfhv

41 Jhdfk/ M1 534;1 Wkh iluvw jdod{lhv/Vn| )
Whohvfrsh468+7,=47j 541

51 Zlnlshgld1 Fkurqrorj| ri wkh xqlyhuvh1
Uhwulhyhg Dsulo 63/ 534; iurphq1zlnlshgld1ruj2
zlnl2Fkurqrorj|bribwkhbxqlyhuvh&GdunbDjhv 1

Zdwfklqj Rxu Xqlyhuvh/ frqwlqxhg iurp s1 7

4

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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Prvwo| fxulrxv derxw fkhfnlqj rxw wkh Odnh Vdq
Dqwrqlr duhd iru ixwxuh vwdu0jd}lqj/ zh dwwhqghg
wkhFdoVwdu Vwdu Sduw|vfkhgxohg iru Dsulo 45j 49/
vsrqvruhg e| VMDD dqg wkh Ohiw Frdvw Revhuyhuv
+vsrqvruv ri wkh Jroghq Vwdwh Vwdu Sduw|,1 Zh
guryh doprvw 533 plohv vrxwk rq XV 434 wr wklv
Prqwhuh| Frxqw| Sdun urxjko| 53 plohv qruwkzhvw
ri Sdvr Ureohv lq wkh lqwhulru Frdvw Udqjh1 Wkh
fxuuhqw Vrxwk Vkruh Ryhuiorz sdunlqj orw kdg
ehhq xvhg iru wkh FdoVwdu vwdu sduw| ehiruh1

Duulylqj rq Wkxuvgd| diwhuqrrq zh irxqg wkh vlwh
lq d eurdg jhqwo| vrxwkzdug vorslqj sodqh
fdushwhg e| wlq| |hoorz frpsrvlwh iorzhuv/ d ihz
rdn wuhhv/ dq doprvw krul}rq0krul}rq ylhzvfdsh/
dqg derxw 53 rwkhu dpdwhxu dvwurqrphuv vhwwolqj
lq1 Fdpslqj frqglwlrqv wkhuh zhuh rsulplwlyhs1
Wkhuh zhuh d ihz vfdwwhuhg slfqlf wdeohv/
sruwdsrwwlhv/ dqg zdwhu iurp vsljrwv +zklfk kdg d
zklwh froru/ vr zh glgq*w wuxvw wkh zdwhu,1 Dovr/
wkhuh zdv orwv ri Vxq joduh gxulqj wkh gd|v/ vr zh
uhfrpphqg eulqjlqj rvkdghslq dgglwlrq wr zdwhu1
Diwhuqrrq whpshudwxuhv zhuh lq wkh ;3v/ exw
qljkwwlph whpshudwxuhv glsshg lqwr wkh plg063v1

Ylhzlqj frqglwlrqv wkh iluvw wzr hyhqlqjv zhuh
yhu| jrrg/ zlwk vrphzkdw gdunhu vnlhv wkdq wkrvh
dw Iuhprqw Shdn Vwdwh Sdun1 Zh zhuh deoh wr vhh
45wk0pdjqlwxgh jdod{lhv wkurxjk Mrkq*v 470lqfk
gre +rqh ri wkh vpdoohu whohvfrshv wkhuh,1 Lq vslwh
ri d vpdoo oljkw grph iurp Sdvr Ureohv/ zh frxog

vhh Rphjd Fhqwdxul mxvw deryh wkh vrxwkhuq
krul}rq x qrw d juhdw ylhz/ exw wr vhh Rphjd
Fhqwdxul dw doo zdv rqh ri rxu wuls kljkoljkwv1

Rq Vdwxugd| hyhqlqj +qljkw 6, vwrup forxgv fdph
lq iurp wkh qruwkzhvw/ hyhqwxdoo| fxwwlqj vkruw rxu
revhuylqj1 Krzhyhu/ grgjlqj wkh forxgv zh kdg
wkh sulylohjh ri vhhlqj pdq| ghhs vn| remhfwv
wkurxjk d iulhqg*v 5;0lqfk gre1 \hv/ 5; lqfkhv/
zlwk irxu wlphv wkh oljkw0jdwkhulqj fdsdelolw| ri
Mrkq*v 470lqfk$ Dowkrxjk vhhlqj zdv lpshuihfw/
wkurxjk d 5330srzhu0soxv h|hslhfh zh kdg rxu
ehvw ylhzv |hw ri wkh Zkluosrro Jdod{| +P84,/ wkh
jorexodu foxvwhu P6/ wkh Vrpeuhur Jdod{| +P437,/
dqg wkh Hvnlpr Qhexod +QJF 56<5,1

Zh uhfrpphqg Odnh Vdq Dqwrqlr iru vwdu0jd}lqj/
exw vxpphu vwdu sduwlhv duh olnho| wr eh krw1 Dw
frpsdudeoh glvwdqfhv +derxw 533 plohv,/ vrph
Vlhuud vlwhv frxog surylgh ehwwhu fdpslqj
frqglwlrqv/ exw pd| qrw surylgh vlploduo| gdun
vnlhv ehfdxvh ri oljkw srooxwlrq iurp Fhqwudo Ydooh|
flwlhv1 Wkh qh{w FdoVwdu Vwdu Sduw| dw wklv orfdwlrq
zloo eh Vhswhpehu 9j <1

FdoVwdu Vwdu Sduw| dw Odnh Vdq Dqwrqlr/ Dsulo 45j 49
E| Mrkq Ilvnh dqg Whg Mrqhv
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Orrnlqj qruwk1 Fhqwhu= Mrkq*v 470lqfk gre +eodfn,1

Rphjd Fhqwdxul/ wkh eljjhvw jore ri doo1 Iurp
FdoVwdu*v odwlwxgh +681<š Q, wklv vruw ri uhvroxwlrq
fdqqrw eh h{shfwhg/ exw lw zdv vwloo juhdw wr vhh wkh
foxvwhu lq rxu vfrshv1 Lpdjh fuhglw= Hxurshdq
Vrxwkhuq Revhuydwru|1

http://calstar.observers.org


Pduv lv Hduwk*v qhljkeru lq wkh vrodu v|vwhp1
QDVD*v urerwlf h{soruhuv kdyh ylvlwhg rxu
qhljkeru txlwh d ihz wlphv1 E| ruelwlqj/ odqglqj
dqg urylqj rq wkh Uhg Sodqhw/ zh*yh ohduqhg vr
pxfk derxw Pduwldq fdq|rqv/ yrofdqrhv/ urfnv
dqg vrlo1 Krzhyhu/ zh vwloo grq*w nqrz h{dfwo|
zkdw Pduv lv olnh rq wkh lqvlgh1 Wklv lqirupdwlrq
frxog jlyh vflhqwlvwv vrph uhdoo| lpsruwdqw foxhv
derxw krz Pduv dqg wkh uhvw ri rxu vrodu v|vwhp
iruphg1

Wklv vsulqj/ QDVD lv odxqfklqj d qhz plvvlrq wr
vwxg| wkh lqvlgh ri Pduv1 Lw*v fdoohg Pduv LqVljkw1
LqVljkwk vkruw iru Lqwhulru H{sorudwlrq xvlqj
Vhlvplf Lqyhvwljdwlrqv/ Jhrghv| dqg Khdw
Wudqvsruwk lv d odqghu1 Zkhq LqVljkw odqgv rq
Pduv odwhu wklv |hdu/ lw zrq*w gulyh durxqg rq wkh
vxuidfh ri Pduv olnh d uryhu grhv1 Lqvwhdg/
LqVljkw zloo odqg/ sodfh lqvwuxphqwv rq wkh jurxqg
qhdue| dqg ehjlq froohfwlqj lqirupdwlrq1

Mxvw olnh d grfwru xvhv lqvwuxphqwv wr xqghuvwdqg

zkdw*v jrlqj rq lqvlgh
|rxu erg|/ LqVljkw zloo xvh
wkuhh vflhqfh lqvwuxphqwv
wr iljxuh rxw zkdw*v jrlqj
rq lqvlgh Pduv1

Rqh ri wkhvh lqvwuxphqwv
lv fdoohg d vhlvprphwhu1
Rq Hduwk/ vflhqwlvwv xvh vhlvprphwhuv wr vwxg|
wkh yleudwlrqv wkdw kdsshq gxulqj hduwktxdnhv1
LqVljkw*v vhlvprphwhu zloo phdvxuh wkh yleudwlrqv
ri hduwktxdnhv rq Pduvk nqrzq dv pduvtxdnhv1
Zh nqrz wkdw rq Hduwk/ gliihuhqw pdwhuldov yleudwh
lq gliihuhqw zd|v1 E| vwxg|lqj wkh yleudwlrqv iurp
pduvtxdnhv/ vflhqwlvwv krsh wr iljxuh rxw zkdw
pdwhuldov duh irxqg lqvlgh Pduv1

LqVljkw zloo dovr fduu| d khdw sureh wkdw zloo wdnh
wkh whpshudwxuh rq Pduv1 Wkh khdw sureh zloo glj
doprvw 49 ihhw ehorz Pduv* vxuidfh1 Diwhu lw
exuurzv lqwr wkh jurxqg/ wkh khdw sureh zloo
phdvxuh wkh khdw frplqj iurp wkh lqwhulru ri
Pduv1 Wkhvh phdvxuhphqwv fdq dovr khos xv
xqghuvwdqg zkhuh Pduv* khdw frphv iurp lq wkh
iluvw sodfh1 Wklv lqirupdwlrq zloo khos vflhqwlvwv
iljxuh rxw krz Pduv iruphg dqg li lw*v pdgh iurp
wkh vdph vwxii dv Hduwk dqg wkh Prrq1

Vflhqwlvwv nqrz wkdw wkh yhu| fhqwhu ri Pduv/
fdoohg wkh fruh/ lv pdgh ri lurq1 Exw zkdw hovh lv
lq wkhuhB LqVljkw kdv dq lqvwuxphqw fdoohg wkh
Urwdwlrq dqg Lqwhulru Vwuxfwxuh H{shulphqw/ ru
ULVH/ wkdw zloo krshixoo| khos xv wr ilqg rxw1

Dowkrxjk wkh LqVljkw odqghu vwd|v lq rqh vsrw rq
Pduv/ Pduv zreeohv durxqg dv lw ruelwv wkh Vxq1
ULVH zloo nhhs wudfn ri LqVljkw*v orfdwlrq vr wkdw
vflhqwlvwv zloo kdyh d zd| wr phdvxuh wkhvh
zreeohv1 Wklv lqirupdwlrq zloo khos ghwhuplqh
zkdw pdwhuldov duh lq Pduv* fruh dqg zkhwkhu wkh
fruh lv oltxlg ru vrolg1

Zkdw*v Lw Olnh lqvlgh PduvB
E| Mhvvlfd Vwroohu0Frqudg
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Frqwlqxhg rq s1 43
Dq duwlvw*v looxvwudwlrq vkrzlqj d srvvleoh lqqhu

vwuxfwxuh ri Pduv1 Lpdjh fuhglw=
QDVD2MSOiFdowhfk1



j frxuwhv| ri Urq Fduglqdoh

8

Pd| Ulvh dqg Vhw Fkduw
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Fdohqgdu frxuwhv| ri Hg Slhuhw

Lqvlgh Pduv/ frqwlqxhg iurp s1 ;

LqVljkw zloo froohfw wrqv ri lqirupdwlrq derxw zkdw
Pduv lv olnh xqghu wkh vxuidfh1 Rqh gd|/ wkhvh
qhz ghwdlov iurp LqVljkw zloo khos xv xqghuvwdqg
pruh derxw krz sodqhwv olnh Pduvk dqg rxu
krph/ Hduwkk fdph wr eh1

Iru pruh lqirupdwlrq derxw hduwktxdnhv dqg
pduvtxdnhv/ ylvlw=
vsdfhsodfh1qdvd1jry2hduwktxdnhv1

0/

Wklv duwlfoh lv surylghg e| QDVD Vsdfh Sodfh1 Zlwk duwlfohv/
dfwlylwlhv/ fudiwv/ jdphv/ dqg ohvvrq sodqv/ QDVD Vsdfh
Sodfh hqfrxudjhv hyhu|rqh wr jhw h{flwhg derxw vflhqfh
dqg whfkqrorj|1 Ylvlw vsdfhsodfh1qdvd1jry wr h{soruh vsdfh
dqg Hduwk vflhqfh$

Dprqj wkh ehqhilwv ri VPFDV phpehuvkls duh
whfkqlfdo dgylfh/ dqg iru dfwlyh phpehuv
fxuuhqwo| zlwkrxw d whohvfrsh/ sduwlflsdwlrq lq
rxu ordqhu whohvfrsh surjudp1

Li |rx vhhn ixuwkhu lqirupdwlrq derxw whohvfrsh
vhohfwlrq/ xvh ru pdlqwhqdqfh/ ihho iuhh wr
frqwdfw phpehuv Plnh U|dq
+mpudvwurC|dkrr1frp/ ru fhoo skrqh 98309:;0
5:95, ru Iudqn Vhplqdur
+iudqnbvhplqdurC|dkrr1frp, iru jxlgdqfh1

Wkh frqwdfw iru wkh whohvfrsh ordqhu surjudp lv
Hg Slhuhw +HSLHUHWCfrpfdvw1qhw ru 9830;95
<935,1 Iru ixoo ghwdlov vhh Hg*v duwlfoh rq s1 < ri
wkh Ghfhpehu 534: Hyhqw Krul}rq1

Uhplqghu= Whfkqlfdo Dgylfh dqg
Ordqhu Vfrsh Surjudp

https://spaceplace.nasa.gov/earthquakes
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Crestview Park  
 

Come on out, and bring the kids, for a 
mind-blowing look at the Universe! 

 

Bring your binoculars, telescopes,  
star guides, and lounge chairs for some 
informal star gazing at Crestview Park.  
 

Dress warmly and wear a hat. Only visitors 
with telescopes should drive in.  Others 
should park on the street and walk in, or 
arrive before dark so that car headlights 
don't affect the observersÕ dark adaptation.  
Bring small flash-lights only, covered with 
red cellophane or red balloon. 
 

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

Please don't touch a telescope without 
permission. And, parents, please donÕt let 
children run around in the dark. 
 

 

Directions to Crestview Park for Star Parties 
 

 

From Hwy 101 or El Camino, take 
Brittan Avenue in San Carlos, west (to 
the hills). Follow Brittan 2.3 miles 
(from El Camino) to Crestview Drive. 
Turn right on Crestview. In half-a-
block, you will see a small blue 
posted sign with an arrow, indicating 
the entry road into Crestview Park.  It 
lies between houses with addresses 
#998 and #1000 Crestview Drive. 
 
From Highway 280, take Edgewood 
Road exit. Go east (toward the Bay) 
about 0.8 miles. Turn left at Crestview 
Drive.  Go 0.5 mile uphill to where 
Crestview meets Brittan.  Again, drive 
the half-block, to the sign on the right, 
and the entry road on the left. 
 

 

Note:  If bringing a telescope and 
arriving after dark, please enter the 
Park with your headlamps and 
white interior lights off.  If you arenÕt 
bringing a telescope, whether 
before or after dark, please park 
along Crestview Drive, and walk in. 
 
2nd Note: Crestview Park is 
residential, adjacent to homes and 
backyards.  Before inviting 
potentially noisy groups, please call 
Ed Pieret at (650) 595-3691 for 
advice and advisories.  Call Ed also 
to check the weather and Ôsky 
clockÕ, and to see whether the star 
party is still scheduled. 

 




