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STELl.AR I,()PULATIONS Of' !UCIILY WAONIl'Im LENSED GALAXIFS.: YOUNG STARBVRS'l'S AT Z ... 2. 

F::v .. Wurra"' , JH~ R. RJ,cav' • .\1-.... O. Cl.Iol>OIUu , 0.._ C . Cn.a.oI<>r'. KI:ul< S.....-' . "' ....... B. CIV-UJoM, 
~D. a.n..'~ 

0..11 __ ,....,. "" .11 

'D8l'RACT 
Wt ...-. """, .. eI ' .. onaIyoIo ollhe .... rr- UV t.o _m ~ .......,. dlolrlbullo ... 
aDd ..... "..".opllcaI 'f*U'&oI '- of tho '-":b~ cr.m.-t.....u,.1.-d pl ..... III tho u_-= 
RCSGA 037T27-132IIOD '" • _ 1.70. MSI~l~ '" ~ .. 2.73, SGAS Jl527~. I+0M2lg '" . .. 2.11 
&lid SCAS JI226SU+21&220 "'. _ 2,n 1'1IiI illdudeo ... Spi_ Imoci .. 10< ilCSGAIm'7 .. ...a .. _ "*'" _lil ~ ud Spil_ ilMllillC lor SCASI527 aDd SCASI226. t....illfl .......... 
...... 01/3-4 ""PIII .... .u-. detailed . 11117 01. tho ReIlar _ ,!atlmo ud pb) . • , COIIoIIi ...... 
W. CClmPN'l _ ..................... -....d ftam \.boo SED II, 11M! Ha ~.f IIi .um ........ 
1m., aDd I.heUV+lR """-nr. IbmlDooit)' .bono 24 I'm ~..,. It .. . 1'be SFR-um.. .. 
""'" lila SED ftllt . ''1 .. lly hl&t* tUm 11M! ",)w,- indb*<n. did..~ .~ 1M ~,j dllOll 
_~ \no -.d II> Lbi SF.o Sumc 11100 ~ b """" ...... 1'onIilioc pIn,,", '" • _ 2. Our ~ 
fi.rIdI ~I&t 'I,1Iar popu\t.tloa 1*" ____ br all four --. pt...;.. W!l1&t...- 3 - 7" Ir/')~" . 
)'011111 ........ lOOMyr, Unit d_ """1e~1 E(8 _ V}-O.IG-O.2'i, and ..... hmal.ion t.l. anIIldd XI
IOOMe ".-', Comparw:i 10 typical n1 .... for \he pluy popWMioa at .... 2, IhlI.," ....... 
I<dd, .. '" -11 fonna:!, II.&rbumlD& ~ .haI. ha," ocl)< """",Itr M.aned the build-up 01 ~Iar 
...... n- ...... 11. _ It",," lilt ~I dtI.aiW, .. "",,"ttl ""oJ,.... "' ...... 1* of tbe prMllfI nu",bt\' 
olllroncl1le!1Md l"l .. 1N k_"1I. ~ .. 2-
St4i«1 % ....... ' ,III." b"" . ..w.ift, Ilror'l,...-l\&tloGt.l Iorlll"" lnfrarodo ,.loy! .. 

I. INI1lOOIICTIO." 
""",""I ___ 1I&'o't _ .1IIplflcl.llt riM In lboo _ber 

01 ~n ",vlu.tlonally \er>II!d pluIeI "" ~ .. I - 3, 
boIh ~ frocn -..e-Iklellnod ..,.,..,. ~ {8oJ\(Ia 
... aI. 200ti, c. ... n ... H aI. :nl7. »-wl ... 0.1. 2OOS, 
LIII ... al 2008, Gbodden K u. ..n III I'rept.r&t""') 
ODd "'"" ..-dlpllOUl d ........ (Allam 01. al 2001; 
IWaInirov ... u. :nl7: S ..... 11 ... 0.1. XX\7). The .... 
ilI& m.pill ... Joa &r~ _ 1/;1 hIP ........ 10-..... 

~t\c ud ~.,*"",," ~ ......... ..... 
..... 01 ~ ud __ 1lDiqu. opporI"nlUoo 
b ..,. d.tu.iled It""" u \boo Nllt.r popoIIo.u.-, d.1. 
.....uc. UId ~ ..... ,111_ 01 tw-bD>1II.a; p t ... 
al. ~ _ '1. compIoooMMl", _1MleaI.lllllao of .... __ 
plio ol ...... ..... ~'o ... It tht.o n!<khlftl 
("-• . Sh~ ... u. ~, K 0.1. 'XlO&, o.doti ... 
.... XX\7, Reddr 01. 0.1. XlIO). "l"DdIoo, U-....no. ..., 
lliniu.ct II,- Q I -rule ........w.;. .au.l1o tho ..ap. 
-.I 10 ... i....:. pi" I I pu--. ~ • -u.Il1o
il,J, d .. utbottlDa,"'" formaI.Ioe ~ ODd IW" "-
liDe IIIocorJ U",11 ~ ... of."a"'"""r ..... "" I I • 
ioGIId plnw prorido 1lIIlq .. oppDrt.u.iI_ 10 I...,.. 
(!Itt pI!qookaI ~ of ~ com",,",,"'" ..... _ 
MiDbly blloory u ...nar pOpUiWoDo d""", 1II11 per\Dc! 
oI~_ fonDu.io>a i .. tho UIIl_ 



, 
oct wlu. n .... .. (1.3 ud 110" 7O b " .... 'lofpc· · All 
""""It ..... ~ q-.d II! the AD .,.mm. 

2. OIlSEltVA'MONiII ,,"D OAT'" 1IUIUCTJO,.'1 

U. '-
0p\icaI and _ .[R phrN tl)' of RCSCAOl27 and 

QC>UcaI pbo« u,. of SCASlm ..... SCASI2:11 ..
w...:. from lbOilr '..,....11 .. dMiooa) pepen ~" 
aI. nil); ~ ... aI. :JI:nOk fbr~, .. Ielao Opd
cal &:II! _IR ~ rom RlIj _ " ... (IIKIII) 
and 3P_ ~ ...... Siau" .:I. (2008). Kore 
.. ",-.eel ..... ~ ;-";111: lor RCSGAIlXlT AI ....u 
AI .... _lR UId SpI~ 'm," lor SG"SI~27.-1 
SGASI2215. 

\\II, obooa """ SGASIH7 and SOASl2:2e wit.b the U '" 
,! ,.. at tbe "pdoe f'I:IbM, 01;00& 1tDt)' (APO) IJo 
New )..Igi(:o '" u.. J-, 1(- -' K.,bucIo durlnc bur 
bell' nIchU oa :)DIO J ... ....,. 30, F......,. 24., Uatclt 4 
""" Mo.rclI20 with _ .. ollT.7-1r. • . A plpoIlM dOWl
cWd TllAJ'1 LMb .. .-I1O olo.Y-buOl;1. ud IIUI:k the 
d1~ I~ liYl". >Otalln&f&rat.loa u- 01 3«1.1. 
- ~. - 3eOO. bI J - 1/ - K, b SOASU2'7 and lI600l 
- 31~1- 7100. In J - JI- K. lor SGASI22$. 

nv.C (f ...... et aI. lOOf.) -' MIPS (RiebOl. aI. ~) 
oboor>a\iono 01 RCSGA037f and SCASI627 _ Qb. 
tainfld Ihr'ouib Spi~c procram &IS23 (PI: LI. O. GI.d: 
elm). FtCSOAOO2T _ ot.oo-.d for tIOOl in alllont 
IItAC I:.ndI (UIj •. 6/Uja.o"",1 UId 100. In MIPS 
ZoI,..,., SCASI677 _ obMr-ted br 3000, In aIIlRAC 
bo....t...,d 1300. 0, :N1"lI. «IO."'amI IRAe oboor.. ,ion. of SCASI7.lII "' 3.6 OIl<! 4.6,.... ~ obc&I»ed 
Ih""'llh Spi_ prCiCT"'" 101M (PI: /d . D. Ct.d<Nn). 
The dNa 10 nod....! .. lIh lbt MOPtx 1Oft_ d .. 
,rlbuled by \he Spite" SeieIICt ~ (SeC) and cit!. 
oIed 1.0. a..... pboeI ..... d (I!'~ph- ' lor IlVIC &nil 
1~6pi>o:-' lor MIPS. 

:u. 1/uI.".,......,., _" ... PO 

K.d</NIRSPEC _,..",. op&lcoI-"" .. 1e JIIIb
IIobed i>I' ~ by 'I'q>Il1a • aI. ~) N>d for RC 
SGA03l7 by RJcbr et al. (~!I ). _ -'''''' 
~ roc 5OASI&21 N>d SCASIl2e. 

w • ..-....cI SCASI~21 aaoI SC/lSIZII .... tII \be HIIl
SPEC ~ (McIAu et.l. 1991) C.LM k«k II 
" rOO "" I.be DlcIM 012010. hbnoN, • . '!"be __ 
__ tlau, """ ,lie ....... -...d .. o.w ,...! 
(U3M wi.- \he 1 ' ..... focuoeoi d...-u. I.be """,. 
W. .... u.. bot·...aIu ........ aad I.be 0.1'8'" X (2" 
oIh _bICIO .. ~ 10 pOol .... NIdoo 01 112" ...do 
121· "- 01 North, ~...,, ;o IllMimiM __ 
01..:11 ..... Flnderdo.&N...........,1.be ...... ';.. oI'he.!!1 
OG ............ pv. ill FIpN I. n.. ....... -..a(I. 

,Wrod bJ oIfIeIl .... !rom lhe ~ d.- pIuJr ... 
lhe -.·IR til" ........... ~ ..... """,,1III1oa WU 
.-.rIW lIoy dltecl 1nIa&I ... _llh Ibil_a. ,....1&/"&'01. 
-.. -.Jod.Jon,: lboo 1IIIIa &II An JlAIWG, wII.IIapo
IUftII oI500L lab!. I ..........m. !.he III1en """ \.OUI 

, JR,AF 1:.,. -_ .. A~ hdIItt-) Io--
\or .... II.' 00<bI """-0_ , .. ..- .... ... 
-..I by A!JU , I.e., _--.l..... db .... N .. ........ _1'I-'_,Ic",. 

T .. , .. , ,.." ~ 0-...- 1.:0<1. 

- - - , "'-• -SOAlla'l ~ ,. 1'-'1"-
~ - 1.1'IIH-.110 
IIIJI5I>a;:.r ,~ ~'_l.U1 

"""'- "'IUI :.a. ,. 1-"1_I.no 
lnlt!ll'1l().11o - ,-~ 

iIMcrat\oa ~ R:o- SGASIrU7, I.be.w...ll paliDc 
ucJ- -...-l. wi b SGASI226 me plAc &aPt 
_ ad,IuIIecI 10 Ii'" me _~" ....... rqIGMd. 
'The AIJII ..... 7 s.. """ KD IOIIOM .... 0loloo oecI .-,. 
.......... 1elliU1c IWIdatdo "'" SGASI621 aad SGASI2'lIII 
.. peai....,.. ID oddIlioa. V. TIl," -' J. JUoo::.df or u.. 
ArloOGt. Swe Uni-my have t1ad4' abo_I,*, ..:kIl1.ioMl 
~ cl SGASI~7 ... 2010, ~ber 17, wilh \boo 
...... letup. The AOV oW JID 12021. oboI6Io-.! 10 Iu 
Iaut. io.- .. a willric 1WIIIard. 0.. 10 the 111M de
Io,y, lhe ..t.oiu\O> B.w.., In lhill balll'l_ tbould _ be ,,,.... 

The IpecIra"" re:ll>OIId wil.b lbe ................ PACk· 
.,. wri&lea br C . D. BecIoer. n.. duo ""'"o:Uoa, Boa
.... , &Dd 1iaI.ftililoc procodu.. ant deocrlbed In RlI:br .. 
01. (2011). Solar obundaDoooo an taken ft"OIII Tablo I 01 
AopJUDd eI aI. (200;1). n.. ...:Iuood opecII"I .,., plotl<fld 
1ft F1&W"GII 2 &lid 3; II ... ftlWll .... "'II<'r1Od In Tobie ~. 
AI obaowoi _veleaslhl _""" t.ho E'.oorlh'. almc.plwn 
has \'ft1 lillie lraDu:Iiookin. omoII ~ In oInauI 
w predpll&bIe _to" _ (PWV) bool_ I.boo Ie\: 
lllric and \he .. ienoo 1&1",", ..... """" a t.rp 0li«l "" Iho 
ft"" ca!lbntlion. to quantif)' lIUI

l 
1'o.bIe 2 ....-u , IIe_ 

pect.-I~In"""""'" for ...... doleCl<fId ....... 
lion Ilat I~ _ II>e p ...... Uno wldlh II &t
ill .,.. 1. ,...., 'I. ...... ~ OOIDbi_IM _u .. 
"'"'" IIIICefI.aInIy \a ,hi u.. wId'lIo. IIIe ~U" .... cet1.aln', ia PWV &Dd tIM -:I_Ie "'_" I'"\), from 
oo.l.u..... mWnluio '*_ \he JeU..n. UId ........ 
1.&tp\. sw..q ......... k"lll .... LnvctriJIc li ... a,.,.. will 
w. iDI.o ~ boI~ lhe I .. IIwo I!.IID!rI&IlIlieo aiM 
&act.IoaaI ~ oa lbe.......p...ric _ WIcw 

" ... orrllODe 

1.1. PIwoM"'frJ 
The pboLoawric ~ of \boo .... &1"« ..... ~ 

t IM ... bod .... ljIM m WlQUet aI. (2010). III abor\, 1M 
doJa .... trIIlIOiIoomed 10 a _ ,"",_ aaoI pboeI 
...".jo and. _pIrieal, _ 'N_ poIDI.-:I ~ 
(!'SF) _~ br..t. ........ w~ cIoIb>IIoIo.)ll:l &JIOf"-
1_ br ndq a ....... oIo:>I!c \he ~ __ .....s 
0<>Ind ...... iI wtIh meappoJlrilta PSF. A __ or __ 
__ of \DtnIeIq .....tioI __ 1111 deftnod ......... 
01 ,lUI e<cvoI,..... Tbe &j>OI1._ ..... 1M ~ mud> 
.-..::i"",,", """ &It dMerlblltd ~ Oquholetl, radii batod 
on circular -"'"" !.hal 0!l<\eDII1(! tbe _ 100'*'*". 
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~..,. 1,_ IIIRl!PI\COpO<I ...... SGJ.ij,a:rr. n.. ___ plot,""" bIod., _ 1M 10< _____ ... orl. Tho X_ ..... 
_--"h;"~II>oY ____ "_ol~.-'_- · . Bl ... ____ ij_ .. 
...u ...... lor "bioh ____ Iimko. 

,-, ,..........., ""'" OUIXIO. 

_W .... - -,-
~ )0- " _.- ' .... - . 

SGA~U27 . nl_ 1<4 

~~'m ,.- 11"'1 .-~ 111_ ,~. ... Q,e:I±ruI1 

8CASIUT· rU_!'Ie 

"' ,- ~ 0,17.<0.0II 

Frnr~~ I.-!t ~~ =~~ ,- 11,0%0.3 .-~ 
!lOA""'? vu .... NT ,. .- ,- G.sl:i<l.03 

SGAS ... _ Fik_ NRo 
1011) %I'7f ~.t.w,l o.ltilI1I(! 

SOAS1DII • Pikw N7b 

'" ,- u,,,,,, .. O..!oli:i<l,(Jf 

~~= 
,.- U±(I.1 O.140&G..04 
U6641 ,w o,e.,o,nm 

We ... 1110 CALm I*'bP ~':f" 3.0, Pa:Ig Ii "I. 
2(10) \0 Ilt ScnIiot proM .. \0 neil "III: ", ...... luI WI 
wililin Coo obi"'" t.pertureo...J oublnct 1"-0 from tbe 
iJ1l&C1'lO. A""",,*te mMI<inII of oci&hl>oriaa; pi .... be
<'Om"" Wry iln»Orio.nt lor tbe Spll_ d .... due \0 tho G 
~. !>OII-(:ir<:ulu PSI'. of the lRACand MIPS iNtI'!> 



• 

""" ~_N!RSPOO_ "'9CASI~ 'n>o~_.--.. _ pIottod .. -. YIt/I tho , ...... -.... iII,..j. 1'boX __ 
_ ._""' .. ,,_ .... y ___ ....... =ito~ .... -'_-' . Bhoo_ ...... ___ .. 
""'" .. 1"- ""' _ ... -"'" __ """ ... 

i""." of RCSGA0371 .. not ,w"'CC .. t Ill; U...,d Mpm, 
and SGASl~27"!IOt deteo:led.l :u"rn. W~ (OII~ 
lI>e Imtce or u.. IOU_ in .. d>cwn optical b.Dd. -.1lh 
II", ,*"",,1 Spl~ PSF, or.alIl It &lid II'\&IIUIOlIy illfOrt 
It ia"> the _..ru-I ~\ .... Imap .... 100 randaon pOoi. 
ti(l ... away from ......t _ Limlw., m..",hud(JI aft 

dCtOnlI""'<l ""'" \be ot&Iin~ wt..no SErtr.:1<>r (Bortin ok 
An>OII\.O l~) dMoocw 9D'JIo of 1"- mod< ".,~ AI 30>. 

fiIal mar;nlludee .... ~ for pIacUc _iDot.iorl 
(SchLop! 1998). Pho\.....,.., U-Wnu. iI>clude I\liI.
_ noiae •• bAoI"w W'Opoint W>OOnai~_ l>nttnaiIli lft! 
!roo> tho Spit __ pen" .. CUi. eel ....... Qeu.ilt<\ in the 
iMru~ bt.ndboob, U!d \IIlCelUIntieo from tho !IlNI<
Inl ol"'lf;bborina; ~.l'd",; ,be .... ter ,_ doonlna&e W 
taI.aI \IlICe11.lini1_ We indcPftl<ltnlb' an&Ipe tho [RAe 
and )J(PS daI& lor e&8 and Im:I ft,w ,.,.itud ........ 
_ nt wi!.lt ,he ~ .... ill S!.aD& et III. (~). We 
~ 10 .... ~ieII l:'IrIoI OIl ta.p .. ...,.,.,11<1 
tw." to 1.&lo! 1 ... .0 a.o:co\ID1 II"" Inft_ of. tile halo 01 
tho ne'-«hboriq eO p.Io.xy. 

3.2. $podml eMI'ftI diobVtolioll II1<IdtIing 
Tba • ...uabIo ~t)' fully ~ lho. "".... 

frozM UV to ...,.....IR opeclnoJ. "OT~ dltlrihutlooA of 
100.. pIa:d .. , ana.tn& .,. 10 toJatraiJI the IW!&r IX'!"'
latklrlo (lttilar m_. ace. cnloctlon &lid ot.ar formal;"" 
,au) lJ:rou,gb .. MIJ:l~ to 1t.eU&r P<'pukUori 1Iyrnh. 
... tt>Odotlll. Tbe ... _ of 01""" "",_ion 11_ III reo\
fr..". opticoJ ~811. muJd oHOIC'I .he broAd-t-d 
pbocornetry ...d I~ tho SED ftl. fum the..n!&
Aion lint Bunt do:rt-t r""" \he .-lra"", optical tpooO-
''''''1':'', .... MUII\&I1O Ibe OO<Itributioll oillle ~, 
~mioIioo liII ... to lbo /I. and K.·'-nd D!fCDiludMI.O t,., 
U moot ~I""', .bid! doeo IIOt ha~ -.lipiECIIJ>\ effec\ 
CQnI".,m w lboo o.'i ..... ttd ~;rie........ RedCy 
• oJ. (XII!)) bt.~ ... ~ IIw tho e/fe(;l; 01. ema-
""'" lu... 011 It,., ..... ~6' • and oIclIar .... iii fwther 
Iflduoed .. ~ !RAe do.1.O ( ... lIkh iii unaII'O<:Wod ~. Ii", 
........,u.' ... ioII ot ,,,- ...... lIif1o) ~ il\OOl'pO<-.ted . 

Tb$ Ihtiq: !"O'>'d..,.." .. orell .. 11.0 ",,""'-1.0 &lid de
"","""aci"", is uploJnfd In JIl(ft deWI i~ Wuyto lit oJ. 
(2010). We u,," H~ (Dolaonella It oJ. alDO) w per
bm SED fi~linI .. , -. &xed ~ ...:!shill. n l 
""_I B"",ual &.: Charlot ~ioII 'Y"'beIIo rn<>d-

I .... "'II-...--.""'tod>.od"',,"'~"'*" • ""p:I~"' __ f"pol"'~: , ' .... n '! 

... (CBIl7, 1dJIdb' m""e • ..uable t.,. the authors · _ 
BnmuoI &.: 0..1ot 12OO.l))..,...-I, "Uh -.Cha~ Inl
lioJ · .... fUn"'loa Chabrio-r 2OOJ1 an<! -. CalaeIIl d_ 
p:tln<;!.ion \0. ... (Cal&ettl et oJ. alDO . To reduce lbe nUIJI
~ 01. ~ 01. freedom and """"'PAI'J'IIIf: ~ 
.. _ b. W. mot.&Ilklty III 0.4 ~ kit &!J 4 tOIIt<>'!f, 

OO1>OIMal' with the -.h1,oDdaot:eo iDdlet.ted bt .... fromo 
0I)li(:0J I~ (_ §u). SEO ,"",pla* In ,he 
literal __ often """ __ 0I.&r foruwlon ""'<l-

e!. or ""p<ll>elltloJIJ n.cllni", mod"'" • SFR ~ ,-./ • . 
with .. wtde rt.np of ...... fcIr the ..,.foldInt; litnII r. Tho 
Nrrent Sf"R ",porwd by lhe SED l\ulq: p!"OOI!duro de
pendf 0I","3l1 "" \he _UIPI>::I _ IiJomt.Uo<t hisl<l<y. 
Other oo.eIIar I"l~ po..-_ ... !iIoo dUO! onintl ioo, 
...... ! _ ....u..r ..,... .,.... boo IiIlf[Ulft1lO«l II ....0; they 
all...."..k IOF'Mr 1.0 »rod""" tho ~ SEO t.od ...,. 
merouoo d~ .. o.nd lI"a(\&..cr& <lXlt\. The ' .... of 
$FHo oI~ In 1_ SED fit 10 ~ not olD .,.br\ • ...., 
<:haioo. ExpoooenIl&!J1 declitIins 1Md~II..umo 1","_ 
obMne tho p.\t.>o;)r III 1101 IIIlclmum SFR, wbid> II not ....,. 
....u, J~ fcIr 1!.t.I"-Ionnlnc pJ~ ...... 2. M-.r ... 
<On et al. (2010) er:1'kn iII ...... ..! N.lOdoQ ..-bctoe 1100 
star /ormatioo , .. te .... upoqemiolly -tt.h til,.. · SFA 
_ 8'''' • NId IIIld • li&ni!\cant im~1 iII lbo .. 
prociu",!orr oilleJIar populMlon po.ro.metenr lor • ..."pIc 
d. mock ...... !orminc ,.Ioxla -.1 ~ ~ 2. Fbr I!r;. ...... 
pie of ~ pJ.uis. _ ~ 10 Umit oo ... J_ 10-. 
amato.nt oW lomwioJl hlBIory (CSF) II -. ......nabla 
...... e ""'" lbe plu;y '. lifetime and -. a>mp"""'" t.. 
........ o:xpon ... t iol!y d"dillina: and ...... SFHa. F.rb et al. 
(2006<:) aIoo Iil>d lbe CII' '''''' SFR 1.0 be an ""equate rep
~Ion d.1he pul _. SFR for 1!>o;' ...."pIo 01 
UV .... McIed plox_ al z _ 2. Additionally. CSF D>O<!ela 
oJloOI • ...,.., tobua\ OXIIpuloon 1.0 01/"" SPR ludieMors 
.n..:u-d III i3.4, for wbl<:h the oon..mono from lwnl,.".. 
;11 ...... n8l1llly bu!d ... C:OllltMlt ltar rorm...iob oWlar 
popuJatlori. modela. 

x- th.t .... have fulbo deJineil llw! input SED modell, 
_ he".. 1.0 c:onIIder 1M oJlowed .-.op of rtellar populo.. 
lion paranreteI"I, sped6eoIly lho alellar ace. The <10m!
n&M omlaaion 01 0 &lid B .... !n 1M ~ SEO d.-. 
.w-Iornri,,& pl.uy .... UIIIII! 1M lnfamd ate!1u pop
ulatlon po..-.lDreIell 10 be lumlllOllly • .....tahted 1OWanio 
..",. )'OWl( modclo, wil!r IInreoJis1icallt !rip. spa. and 
loot ItelLar _ An o/\eu taed _"'" 10 -.""'" thlo 



lumlr.ooi\y-wei&II~ biu ~ric\o tbe "'" 01 u.e oteIJo.r 
poPJlaaiotllO be 10.: .. 1.hM u.e ~icoJ 11"'"""""- 01 
,"" pluy (Wuyu et .... 2007; M.o\I'NIoo et at 2010; 
Re<!1)' et oJ. 2(10). Flo:., .-.Iodty dilponlon &Dod ..... mM,.a_'" 01 z _ 2 LB('.a, tllil io iDforred 10 boo 
_ 'ilMy, (Erb et aI. 2006c:). We W"",nu ,hIo biM 
.. I\.b blfl.o&r ..... of \hi "--HI _ &nd OW fomwlOll 
.aIa f'OPOI"ted ror lOOO """"" ....ti.N1oo1 dlhe "'"od 
SF,JJ, ~~ .... 1\11 tbe ~ """"lUi" ...... (FiI;
"'" 4). Then! it • clear bUno<Ialhy 01 Y<OQ' J'OU'II rnodeIoI 
(:5 'l)ldyrlamd ~o.toeb ~ m<><lelo ('fG.200MJ'r), 
",hid> !I correlal«! wI,b. himoc1ol;\J' In the SFR. ... \w,no 
11 .. )"'''''' !DOdela .... uire • ttl""", ,,~ <urrQnl SFR 
10 build up • similar ""lLor....... Re8tricd", ,1>0 .. 
to bo Ja ..... IUa \bo dyw.mial II_Ie avoido tblo 
.... 01 un~callJ )'OWIC ltell..r popuJatiol .. wllh a 
Irflmf Sf'&. for emA, ""\1 YO<}' you", modeIII ( .... < 
20 Myr) ue Iound lor 1.he mod< SEDI. due to tbe I..,k 
of aolpllic&m s.m- bI-eP bo:t_n lbo J 00I>d If-blond 
J>l><nc11>f:t1')' from E11lnpoo. .. 0.1. (11I!iI6). Th il ...... 
fuuD~ ~ Sian& et ..... (2008), ... ho l'Of'<I'"l .. boo, 6. op 
aI. 9.3:~r M,.... """"",-, .. heD lbe .. il l1IIItrltWd 10 
::.: 10M>", • ....... . h.ozI !j()" of the mod< S~ .-"'" 
.. M.l-fli rnodo,l willi x' < 5.0, .. hid:! It """ ~ 
able. We....ul a!.o.""'" [ .. ~.4 WI tbe __ SFn. 
.. hICIl """"'PM1 YefJ )OlIn, be.il-fll 1J>OO<Ie1l b .IIM 
(3OCJ...tOO ~ ,.,.-1 .. call be ...", from Filii'" ( ) CODl' 
pletel! ~ with ,be O\her SFR II>dkalon. 

A r mber oOfIIUI1C"" ill fa_ of tho "II'J """rIc\ion 
.",.,.... from the meWJidtr. Whe>I ,be lnri&llicit1 iI ~ 
Ioo<M 10 ftI')' 1>01_" 0.21."" O.H«') ODd ~. I"" SEO 
/Illizi, ptOCedure r.von .. metall;";\)' 01 0.2 Za fat oJl 
4 pluioo, lower tt. .... lndicalod bJ oboo""",""," 01 the 
... t->Ir ..... optlcal.peel ..... When the .,. ;. 6:>n:ed \.0 be 
~ 1O~I,.,.,. mNJIicity or O .• Zo II r.-.orod, CCII!Iiotcnt 
-'Ih t!:e """'to fr<)ID rtIII-tr..",. optbJ ~""""""'. 

It ...... 1ctl,,.; the. d <he ot.eUar popul.I"'" 1lIIlit. the 
"-li";\)" 01 1"," SED HI ;0 We IIlOIt ...,.,..tIy !mn>ed 
ot&n {"" < 70Mp t i~L::! relum! ~ ~ 
icalIJ ,_n1ngful SloIII&r popu . ........-.. A ... 
\w)d ""'" it the p-"" 01 .... old UJ>der\y!n& oW
I&r popaWlon {1.2 Cyr ,~). orhI<:h 0:- _laiD 
the IMjoriI)' 01. plox;y'. stellar !DIM wltbout ""')tti"41 
~ licht ;0 be deIecto:I itt lbe oo-vod SED AI. ...t
frame rv o.nd 0pUc0J. _~hI. ",., ...oJ\o.blUty 01 
lIlAC d.II.1 _t->&.me ,.....IR wavcloqtbell'eub' In
...- <be ...... , .. but """" c:on\.rlbuti<lo or old oIOtI 
.,..,_ be rW.d oul n.;.." IiIl&Ie 0(IIIl~\ SED fluw.:. 
f'ulI.-OIcoltr "",ltJ..oom_, SED finlnl ""'" """'- tho 
pmMIlOII 01 <*Ie< 0\e!1&r PGP" I"' 'on', bul it .. ",00._ 
oddilioo.al de&r- 01 m.Jom {tbe IUI",be, roIatl,,* tim
ill4l .... d rcla,;~ .tl'ftlllh 01 1110 diUem:ot nit IDrmotlon 
tpioodooo), .. hid> w d ..... 11Iil \0 _tain IUIiq ... ly. W. 
eon otl ..... "PI"'!' !lmlt on ,beo::mlribul ioa of .... old llello: 
populUic>n WI 1M 1.(II,oJ Mlol moM of the plox\eo with 
tho "", .. """ cue of. ""'1 JOO'" I%I<l<lft. ",b""oJly ~ 
<Ioo,od '" "'"""" the UV """""oJ *'Pe, """lotned ..nb 
1 ..... !reaIly old uDderIyi ... ,oodeI {Doddl .... oJ. 2OOl., 
Shapley .t oJ. 200S, WIIYt. el oJ. 2010). Spoocili<:alq, 
.... t<.alo I 10Myt CSF modoo! \0 ,he ~ I'-bond 
mapitU<ie, JUbttOd thlo m<>dellrom \be oboofvod SED, 
and tcalt (I'e muinr.aJ.lJ' old II>DdotJ (I ... 3CfT eo. RC 
SCA03'r. and t ... 2efT 10< SCAS1527, SCASI226.-:! 

• 

z 

z 

200 .00 600 IlOO 
CI/nWIt SFA (MJyrJ 

o~) 1.0 m&td> .be rHlduoJ mocnIlud8 .t U I'm. ill 
WI........x.. \be otelW _ II Jar&eIy dominatM by tbe 
n1dot rt.cllo: population, but .... find it ;0 be o.t. max""um 
.IK\OI" 01 1.1 higher ,boa the toiqIe--ccm_1 ..... lor 
oJI.,..,.,. ( .... "" .... -...:I.od tbe ItI6IO oI,he older oteIlat 
PDPuLotion r... ili8 moM relurned ;0 tb. ISM by lUI*'" 
_ lhill II ""lIlf;ibk 10< ~ - 11).100 Myr (RoIm:lnl &.: 
CIott.l 1993)). ThiI pl_ • _i~ <DI!$\rolnt on 
, be nlIl<Im"'" _U"!bIIlion 01 old .-ellor p<>pIl\o.' ionI ;0 

.be toW t\PeIlaz-",.. 1ft thMe p l"ieo 

~~ ~m9~u~ 

'Tho ~"" 01 dllft In pl .... "".- recldenJ".. 
Sinoe the oton aDd the loabed IlOl .... "'" 0 °rily 
blind In tlo!. _ looaI.iono wlllUn • ~, 1M "'* 
lot light. t.IId l be nob.tI&r ...u.ion li_ n'I&J not .. !>"ri-
10"" tbe ...... ..:Idoolnc. In IoeaI ...... foomi"l pl· .... , 
Cabeld et oJ. (1994) found the red ..... I'" oIlbe ... OO-
lor U_ ;0 be • IooT.nr 01 _ 2 biCle< .""" lbe reddonln.c 



• 
01 1M lliellat ".,,,\l"''', .... At .... 2. u......,. el"oct b.oo 
bee.~ _n lor oomeow-Ionnlna: plu!es, bal;h IMlMd &lid 
-.-Jeo.:l (FOrner Schreiber. al. 2QOIj; Flnl<cloWn "" 
&I. 2009; Bian et &I. 2010), bul other pJOJcieo Jhow 110 
""ld ... ;"1[ dilleio_ be,_, doe RanI and ionik>d ... 
(&;, e\ aI. 2OO5e; HalnliM et &1. 'D)9) . 

",., SED /lUm,; procedure "'por\I £(11 - V)., ,"" ted· 
donllll! 01. ,be owllar lJ4h1. W~..!d the tubocrip\ 10 dll!er
enll&too ,.;u, u.. ",ddtDiP, ...... , ... ""'" b," I"" pIuy', 
IoooliUloI P", .hId, we ..w d_ .. &(8 - V),- Tbit 
~in( an bo ",,"¥f!d fn>cp l ho 1Iw..er ""'0["",1, 
,be ,11.10 of lbe 11<> 1.0 liP fI..x. W ......... on iIIlriDli< 
BIll .. ..." .sea.."..,t 01. 2.8:;, oI\,oJntd to. rttOIIlbInaCon 
.... D, dectroIl domily ... :> 10" "",' o.nd I<1npotll.w-e 
1' ... 10' K (o.te.brod< 1989). When 110 mcuure 01 !be 
Balrr .• , dec_I iI ."';Jable, ... till! Ih. empirical "'. 
UOI:I >.et~. ~'. oWl..- .,... and ... pi ~I\I! 
deriWld 01 . ... 0.1 fro<n ,be Stri ... 8lI ..,tamplo 01 the 
SIot.t ~ Skt Su-,. (Eq. 0, GUbanl< et. al. 2I.1lO). 
ThIo GiG rel&d"" b.u .... u""""",,inly 01 _ 0.2 dex "" 
E(B - V), &, \.he relevanl atoU., 111_", Thll.".,. 
piricd malioll hu "'" been ....tIled dlrecl.lJ II. bieber 
redobJt, aIIlw>u,h .""""""'" whb 'U jim cmiooion '-e 
boto:Ilo>uId II. • '" 1 (Gilbo.o.k et aI. '2010), 1M i\ itdeo:t,. 
p...r..ablo 10 ~ on iotri,..;. &lme< ~"'L 

u . St....1"""~...,. ~ticI 
It I~" R.or Ionn.a\icm r,le..., be fIJIillWUed from 

......,..t diK ..... ,\ ilOd~, Ihe _ (X)tIUnOn 01 whlth 

.,.. u.. UV <:Onlinuum __ ion, _1_ """,bIned 

.... th "'" inf.-..:i ..ma.;.,o fwon dWlt """" boued by at>
IOfbod \JV p"'*""', and u. MboIlar ........... llneo from 
!hi ioclo..t po. RM-frame UV ]".,i!lQli1y t. Mt&lcht
fontud 10 _re U • '" 2, but ,he """ ......... to • 
!;Fa dopendt OIl """ pIuy'. adlM populolion 0Ad the 
l"-"IiI>caiIJ requ ...... IMp ~ "" d_ 0'-= ... 
llorl. Dull --'-ioooI ".., ~ ~ by iDcl~ lhe 
pIuy'. Inlrared emloII<:m, .. blm In.t:Oo l ho _11M ~It 
at.orW by d\llt paino, ~ \hal the oornbined UV &I>d 
IR luml .... ly ~\lI"m Ib<l 1<luJ boIoJnettIc OUlpUI from 

~ .. -~r ....... optical emiaolon ll ... ind~ require I 
--ner du,t tlII"ft>Ct;ion than the UV oonl.illWm, bul need 
to heUlrapolo.w:! tro.n tbe ~OIIIQ/lhepl.uJ ...... pied 
by the opeetroocopic .poortu .... ~ lpenHre I)I)rreOo 

ilOIlO are _pecially ImW'-tU'1 for ~ pi .... , '""""" 
lhe &raI ..... olton "'" ~ to be .........00 by ~ 
0111 and • i>fEC_ mtoplllc&tk>;a !DOde! 10 reqlli:ed to u 
lro.poIa:e 1M oboe, .ed line emiooion to tbe IOI.&l iIII,iDoie 
crnlllolon c! <he pIuJ. Additlooolty, in lhe pr-..oo ol 
"rotl.I!" ,teIlor populNion 1T..:Iieu.a, the "'-""ed ~ 
IIlicin n'" be ~nllli"" cI U .. plu,y ... wholo. 

Sl4r I~ from UV "'>niM#iI, 
Sill" ","""lion no_ t-.J on 1M IN """';"u,,,", .... 

ea&)' to obuia .. ~ _ 2. 1;00 or ........ broAdband "",. 
nll"&'''' _fr.,.... UV _ •• 11"",\1,,, ou/li. ... to_ute 
lbe UV iumInooil, aDd 10 .. limite <he dill' ..,.,..",...., 
f""" tbe UV JpeClrai .Iopo. M .. labIlohed by Meum 
~ aI. (IlIW) b local .ta:tbunt pin'" (bued on 1110 

00J0f:I1I f:dlncIOxI law). ~,t.hIs _hod iII.~ 
"""*Id<nble ~noertalnli& 1"110 "",,-., ~_ UV 
IwnlDoolIY o.nd SPR <lependl IlrooWY on tho .. 11.-1 
IIdIu J>OI>Illotion """"'1. mortJy jUt .. and -.."",. 
lion hi8\oJy, <lUliIq! .... un~ cI .1 '""' 1).3 de>: 
in ,be <alibrltiou. (Ktnnicull 1998). A.ddi\.ioll.oJlJr, _II
......* clihe dUAt con""'" hMed on the t1V 'P"C'r&I oIopo 
tulIftr from lbe..-..". bet ....... pIaxy" d"" <:(In. 

lent. 1\8 mtu.!!iclry o.nd !he ... of 1\8 oteIJa.- _laUort, 
IfI'bero! more dUR, !nON ."....... or older ...... will oimiiarlJr 
<I""" • redder opea.oJ 1Iope. The • ...n.billIY 01" • "pee-
'1"OICOpic -..-._ of lhe n>eUJ.lidly, combltled wilh 
IIl".h:i .... ""let:t&lh SED li'linI .ith ..,.,..,..,.., dlbe ... 
eee.iU .... 0XlA bnt&k adru- bolh pr001e<no by lull,. 
tbar..,...""iII.& lhe p!aqo' ..... iar pOPulation. lDdudill.a; 
t"tI!&bIe IDdopondent Old_teo cllbo d_ 00I>\elt1, meW .. 
!icilY &ltd... For IbOIo .......... , ... will only .... lbe 
SFR reported by lhe SED iii in till. fin&! compariooa cI 
Sf'R h,d\cNon In ~U. However, Ii",," mu/U-.........""b 
photometry exwndil!& <edward cllbo ~A br-.k 10 lI<>I 
1ilJ"IlPl:~ to obtain and ~IY ......... ~ 
~ ~ ~Il lor pl&Dof ~.:> I , WI! 

.... qlWllify bt,w reliably ........ 08\hn&Ioe 1M d_ ..
Ii""""" from lbe l)V opec\r&I alope In i'.2. 

SW ~ from irtfroroJ .....urioII. 

An It>tiep.><!ofll ",,1_ cllbe dill' enioctiorI """ 
be obI.o.lned fiw:t • pIaxy'l iDfrwed IumlD(lll.ry. DIIII 
&raiN ";11 ... ..:I!&te 1M at..rbod UV emIoo;ooo ~ in
I~ .. ~ ItIdt that .. pl&>:y'l combirtod UV 
aDd IR h,mi~ty ill; .. JOOd praqr lor the IOI.&l boIomGt
ric OUlput from ;\8 .... ~ fon.ed 0\&11. OM....-I 10 tbe 
«ID,rlbution to lbe Infrared emlOlit;m from dllll "-I.ed 1'l' 
old I&&nt.. W, """ ~ "ume title co.ntributiorl '" 
be nes!l&lble lot Ihl& """""" 01 pi .... , wbtre II,," ob
........t SP.Do ..... bOIl fined by)"Ollll( o\oeIlar 1'OP'11.'Ioo. 
-.I ..... IouDCIII.1ct IUnit. OD tho p.-tlQt cI older rI&rO 

1
_ p.2). W, ... lbe SFR ooo-.ion from Bell lit 01 .. 
~)", ... !tid> ie o:iorived lor • _IIX) Myr old s\4lI\o.r _ 

"I""ion w\1.lt ~I ..... Ioomatioll. 
SFR _ _ 
~, _ 2.:U~ 10 "(I..,It+I.9L, ... }e<J.. 1 (1) 

L,It ill; lbe '<>I&Iinfra:ed ~Q' (I)..IOOO"",) -.I 
L,IOO _ ,,1 •. '100' Til, ~1.Or I.t ....,.,DLi lor lbo.~ 
"II &lope 04 tbe tId\o.r popuJatioa., IIIdt I""" I.U,_ 
includeo III the t1V ..... .,.",. 

Lilt io l)l<!Ierabl,y nalu&ted from ... ffIcien, iDfrared o.t1d 
eubmUlI_ do!.o. to capt...., tbe buUt cllho ~.i( 
..,.,..,. OUtPIII of tho Infrved. SED. Uofoo1",,"~, d_ 
.1 U- Iort,pr _ .... Iea,cthto 10 hard to obt.oJn, Mpeei.&I.b-
Icr ~ ... hi,lier redohll\., due 10 """fUDOrt .... .....t 
..,lIIitivity l1znillUonl. Pbr lhio ..... pIo, :u "m dall ..... \ 
b RCSGA.0321. c~ and !!CASI52"/". cBM bM ad
dillonally bean o.l.<!<::c.od "" 70"", (S~ ot aI.. 'XI08), 
&50"", (Yan tier W.,t ot 01. 2001) and 1200"m (BoJcer 
tt aI. 2(01). Muc:h --*' be.- -.. """" \0 colibrale Llli 
from o/:loct.-.d 24"", pi>Momeu)" .hid> I ..... lbo mid
tR rq\oD (11-12"",) lor I"lom., % _ 2. Tbio __ 
len«th ranp II dornin&wd by polycyclic """,,",ic bydto
... boa (PAH) Ieo.tura, which ..... lIot:ItMtlcallJ bated 

• Boll .. 0.1. (:1006) _ " ,. K_poo 0.[1'", ... _ ... Iloo 
CUbriot 1M' wI\It $"",- .. 0 ... 8f"Rot_ 



by ..... I~ IJV pho<ona. Rotut studitoo """- shown thai 
\be ~ <:01\<1;1_ 111 ot&r.lor!ni", pJuMi -'" • _ 1 
ate .lmilar 10 t.booo in IoctJ ..... ·furmint PI"'" of..,.. 
nl!lcanlly ~ iDfl'lol'ai lw..;I>OIItJ (Papoooidt e'I d. 2007; 
Rigby 01 <01. 2008; Rujopo.bta a' aJ. Wile). 0NCb \Iw 
... br.> IoctJ Infrared SED. ..... .-! 10 utrapo!alOl the 
obooor-'. 24"", __ ion cI • _ 2 ,oluw., LlII will be 
.,...:>n<!ln..I by r_ of 5-10. Th;' It ~..,. 
r.r~ 10 .. !he tnid-IR _ one! boa -.. oonJ\nood by 
.....m H ..... hell'fllU.llOl (Ell ... -'.!. 2010: l"ordoon e\ &I. 
2(110). w. uoid \1Ilo biao by...u.s."", powcriptlOl! ro. 
Lot, booed OIl (be IoctJ lR SED temp!.olel r""" IUeIoo et 
':1. (200II), "ap'e<! \0 • _ 2 by """"1IlinI: I<r 1M c:ban&
in&: pbyalco.I wndil._ of hiahu ~ rt&r-forIIli"3 .. 
poru (R~II e'I .J. lOll bl. Thill prf!iICrlptiorJ bM • 
oystern&<ic ~Iy of 0.\ tip, 

SW I",,, "Ii"" ""'" ndul.v ........... Imu. 
ThIIWtllIlOl!\)' eltboo Ito recornbin&tioa Une iI dll'flOtJy 

..,.,p!ecI w the illClden' IIWllber 01 Lymaa cotIt""'Ultl 
pbo" ... produced by Y"U'" otaro., and bcnoo 10 propor. 
lioooJ to the SFR. Sw 1or..,..1i<)n r.t .. drrive:l fl'Onl d ... \ 
oon-eo:\Od 110 enn.ion.n pDerally -.. .. robuo\ """ 
ofIe:> UMd ... «Im~ aoul/ o< co.lib .... _ for o<iw 
Indlcatonl ("II- Oilb&nk fit al. 2(110, Roddy e'I aI. :1(10) . 
Wber. the Hn tino It ffIdshlfW 0111 of the <>Pl>eaI 'I!'io. 
600<, '.t. {O 111 J.37ZT ~"'ltA>ft line It mlluno,lly.-i .. 
&II inC.icaIor at OW format"". The lum;_1y 01 £orbOd. 
del> IirM Il not dir«:tb' <:>:>Up\Ild 10 Ih. IWrobe< of I0Il111l1li 
~ .....,., 1M ~loo d~ on .be ab<u\d&lu 
and \c.niutlod .... u. dlbt pof. (lilb.nk et.1. (2010) 
derived • ~ """""I"", lot ~ ....... by 
eoJ.ibr.tin!! [0 1l] SPR.o opIDiI d~1.ed Ii<> SFJU ""' •. W. _ lho O>II"""*,,,I ( .... n LHG Ind L lo 11\ to SFR 
frnrn " ..... ieull (l1I!l8)'. The redde....., oIlhe n.ebuW 
po E(8 - V) • .. derh"! In ~3.3 II I10fId to <OttfII;\ !or 
_lacl;"". For (0 11] ..... a*> _Ill. .. I .... oIlhe __ 
...:....t (0 J1] SFR I'aIIowU>J: Gllbanlt eI oil. (2010)1. The 
.. of lIIit COfT<ct\tIa t. relalively ornoJl ~ the ..... 
'~ Drtbo.·I."" 

t. Rl!SULTS 

4.1. p~ ...... «>n<fij""" /rom rut-"""'" c>prieal 
.,.._.."r 

Anab .... 01 the neblll ... em"ion 1m.. from .-fr_ 
op&lcaI J>*\J"OOCOi>r may allow ...... Iraima 10 be placed 
OIl _l"",ion. ,..,.wun, ... lociIy width. elecuou <leNily, 
;ru.;..ti<:o) ~ and .-.Illeily 01 pJWw.. The 
IfIIIllIl lor SGASU2'1 and SCASI22ti r....., the fI*t ... 
~_I.d in 12.2 ~ ""IIlnl&riuJd~. 

• &!in.cIion 
W. ~ I..., B.oImer an. foo- SGASlS27, Reo and 
HI, II1I_dllf"""" 111_ U~~l, bfa_ 
UM; N7 ~Ion Iad& .. <:<II>I*IIp<wr.ry wUuric 
......... I ... d .. _ do _ ''''"' tbo .. 10.11 .. ftuUn,g b6-
I""""" Ho and lIP to ........... lbe ,..d<IenJq. H7 
.. IlOl coverei. UId HI .. Il101 to I okylu... For 

, -.,.. (IWl).- tIoo ~ DO'. ___ '" Do 
~ Ulr.-l .. !",- _ I .' S~. 

• GiIbook .. ... (liOJIO) _ tbo 1(_ 1M • • ___ "' ... 
CMbrW IlU' _ SI'IIaoM _ o.u Sl'Rx_. 

, 
SGASI2"26 _ de\fJct only ..... 1lal.-- li..eo Ii./J. 117 
aDd H6 were ~ by the l'o,1"IpeD-&b filter, but 
lhe liMo _ DOl. d~. HlI it IlOl --,bIe 
from lbe r;r<>WId. TbUl, we an! IlOl o.bk to rei!
.til .. IlleMllre an Cl<liDcIion from 11M Bolm.rT n
!or ellbe< ,olu;y. .-w. 61 ,b. ooWuIo.r redlbin 01 SGASI527 UlIiaf; 
the foI~ ... 1uIon Ii.- (N. IU] .\3869, If", 
iO 11 1) .\49l1\1~ and HI>. The den-' ,..d
fIllft II ~ _ 2.7$lg~ *- O.{XI(I2. 'rM t>tbulu rtod
ablf'l 01 SGASI2"26 II deri-' frorn the em\OIri(Ja 
Uneo 01 Ii./J &Dd [0 lUI A4%g,5007 aM yleIdo 
• - 2.11251 ::1: 0.0004. Boab rodshlfLI .... o!i«.h<ly 
hlIfw IM:lI"'-o repoNod in Koeow cot al (:lOIO), 
which _ bMI>d em o.boooptIon""'''''' TIIe_ 
_.01 plu;y DUIAoo.-. 01 ~ 200 boll .... rr-
<:an IOXplol" 1'- o6tto. The ....; ...... line red-
obif'Il _red bete ohould """'" .. 11>0 .,..tenDt 
redshlftl, aiJIoe OM ""JI'OCI8 III. H II """"" .., be 
'" ........ lIb ..-peel to lbe 113ft. 

• i 'aocil, W;.w, 
We ....... uro veIocily w'odlha 0/ bri&bt Ii ..... aM 
..,...~ \hem to \be lMru~ .-.lUI"'" II 
...-.roi hun ArIon Jowp ",,_roo (_ RlI;br 
.. al (:lOll) foo- _ detalIo). fill to .be 

1
0 III] ).4959,ro)? ond lilt U .... 0/ SGASI~71 .....,11 
no _ 47 *- 4 kta . -'. For $OA81226,,, .. 100::1: 

:lO 11m . - . io <Im-' r""", tbe [0 Il l! .\4M9,6007 
tina Ii./J ... d \be !O U) .u771 doublet do "'" 
lnJ'onn ,hill on.oJyeit, Ii"", Hil io ID"I> weo.k !or a 
_ful ",_ro_ 01 iIIllnewldu., and lin.. the 
10 III J.:r17l doul>le\ io J>OI. luflicienll1 raoI...ct lor 
.. _~ .... fil. n.:.e nJ .... are couit\e.lI 
willi Ih. t.r.,.d ,."p (Ii " - 40- 200 bn .-1 Iound 
..... _ 2 -, (F.'b 1!1 aI. ~b). 

• El«1nIn 4tnfttt1 
Ri&b1 1!1 al (:lOU) derl-' ... ~ ~ 
frutI • two-onmponetlt ftl to \be ftux ... tIo of !be 
[0 nl .\3727 doublet 01 RCSGA0327. We bt. .. &to 
lempwd tbill .....,. prOoodllnl lor SGASIS27 end 
SGASI2:l6, bm lbe ~ oI&n&I.1O-11Oieo 0/ lbe 
opeet ... Icado 10 ..,,~ fillillg NullO. 1JI 
SOA8 1627, lbe """ pn>fiJe .......... to 1M ... t..., 
___ ", bu.. SIIlDI II ... uc:b '"""'" unpbysi-
<&1\1 .... ..- IloewIdlha _ ball tbe inIt<WI>I'mIJ. ... 
oIutlon .... Ihlo _"'ierlc'b. Tbe.,.....,.oItbe pr0b-
lem ~ toe lbe oiQo lllle Ib", f&llo ... the bI_ 
Un. 01 t.he doublet. AI. _uh, .... C&MDI Ii-
1Il1Il;~1 daenDioe ~b u-. doubll!1 ,oUo...:l 
1111 ..,Ioctty dis...,....,.. " I.n I.bo (O II) ,\3n7 dnu
\>let. Ir.rt.t.d, ... ....,. a -.ithln .be , ....,., pet"I!I;t.
ted by tbe ftl 10 tlte iO !OJ ).4%g,6007 ~, fit.-
110& • doub!et .. 110 /or ...w. 00.1.... Thi.o-...lll 
111.. ftux t&IIo f(m1/SW) .. 1.03±0.2. UIiq 
lbe IRAP INk ~&n&lyoIa.nebuJar.temd .... our 
~remmI a>neopands to &II eJeet..,., deM!ty 
Do .. 400:!:~ an-l '" T. _ 10' K. ~ I 
olmil.or 1'fO<I'l<I .... for SGASI226, .... ftnd a flux ..... 
1100/ f(3771/:mu) _ M9±O.J. ThlI o:onapondo 
10 lbe _"",,",ty IiDIlI for T . .. 10' K. 



• 
RlPJ".!. (201 1) buod.llcM __ at ... .. 
2S$~ _-I (N T, .. 10' K) lor RCSCA0327. 
Ttoo, ~ -...u.U froon lbo Jiwral.1W for 
Ibo a.-. I.ho eo-Ie II .... 1"00 aDd JOIiIOO.-2234 
(_ RlI!ie''' aI.. (2011 ) lor , ... , ,) .... w\dII 
__ 01 ... _ Il00 _ 5000 ... --, .-Ilh I&qe __ 
........ b- loo:tiYldOllJ __ no- .... 
ouaiIIiI on _bb!y III&I>or Woo abo '- .... 
""" do"...1!ou.d I!ur RCSCA!m7, SCASI627 
MId SCASlbi, ... hIcIIllI ~ 101. Q'picaI .... 
.11 ... olloaJ H n ......... _ 100"",- 1 (II.I
ZariulQr .. II. I~). 

".. "'- ...uo. bIol .... .-u.. cIenoitT and 
_ of lbo H 11 ~ "-! ~ (Kha .It 
Koo 2(01) pndlctI t~ IoqJ II 11 .... _kh 
... _ 100 ... - 1 ....... 101 .... dWnelrf d ... Spe. 
U UUo .... tIoa IIoIdo at ... 2, ... _ 300( ... -- .. 
-..I ""..--. ... RCSGA0327, SCASI627 
_ SGASI22!lUA '.... ..... 10 ..... bmlD« tfIIIono 
d .. SI><, wIo ..... _ lOOOcno-> .......... lor 
Ibo CIonoo, II.- Cwnic 1100 ..... and JaIOO+~ 
~Hn..po. ....... 1l .. 1pc. ~,u.. 
..-ut ......... ,b. .......... <Itnoit)'_ .. 
ollh_ lalw -... ... Iat .. : .. ~It ..... opIiQ,I 
IPfIt\l'I ohllnllu quali'" 10 wbat we ~t 1fI1~ 
~..d ... publ!.hed fa- RCSOA0377 (IUJ;t.,o 
rt 01. 2011) If -'-d ro. ... rer Itomplo of lDdJ... 
vidual ........ 1onnlnJ ~ at ... 2 . 

• I ..... on...,..,...~ 
Ftcu .. I 01 Kewley '" Dopll& (:IOO'l) UJ\IIIr~ the 
_ of lhe ftux ~Io 01 [0 1111 ).$J111O 10 fl} ~m 
.. . ~lcollbelonlDl""'~. 10_ 
inc an 01:1 .. OIbu ...... oo 01 ~ IDI&: (GO the 
AlIphmd .,.. ..... ), eq""tlon 12clKewIoy" Dopila 
(~).)'\okIo .... __ "'" poor_of_U ... 
- 2.t 10 - 2.7 lot SGAS1~n IoI>d \OCU .. - u 
10 - U lor SCASI:nd. T\Jo _ .... 110 ~ 
11M; ... --=11000 _ILo. "-- tlot IIIIomod 
qu. Theoo...Ju u.c......1bo """,bor 01 ~ 
pl ..... "" . hido thltd.,. Ie .. -...d ""'" 
low to... AI II(JI.(d IJI RlcbJ .. aI. (XIII ), 
"'" all bt. .. ..., IibIdlN ..... ' ... "'" ~ vi 
qU ... - 2.1 10 _2.1. ThIII .. ",..p.Q- ,orb .. 
h\lb .. - 302 < qU < - 2.1 "" ......... 
l~mlnoIIi.,. local pi"';' ().I .... • ... • et.ol. 200II. 
2'110). 

Tbe Ne302 --. u.. t .... 01 IN. .zq.;:: 10 
jO n) .I.37'l7 • .....u... __ tJ., -tr. 
abqnd._~. UIdon......u.,. ~ IN- nn 
he 10 _ 10 • oIr;yIIqe III u.. opec:t""" ci 
SGASI22J5. I'Or SGASI5.27, Uae nocuarod NIoIf 
vi q (~ lIJj .\38IIIiIflO I1J .wm- ~:. 
yieldlaa abqDd_ 0112 -+- IQc(OI Il ) ... 1.8*0-2 
... u.. e.lib<atloa 01 ShI • aI. (lOO7). 1'l1li __ 
,..".....v 10. -.l1ici.,. 01 t.-12t. 01 ooIw ... !.lie 
MplUDd et aL (2IXl'i') -a (11 • .",..-.011, .. YIc
ute I vlShI '" aL (3001) ....... eJ.r, ,he_I .. '" 
lhill e.libnllalll. • ~, o.J del: .....-.1\ ......... 
u low ruIoo of [Se 111)110 Ill. TlIIf ~Ic do. 
lberd:>to "'" _...efuI '" Ih. ~ 

u. SId,.,. popto/4rion "o" ... ,.!! ... 
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We a::r-' _, 11>0 iItuo...-.l in §3.4 r.rl bow rtIiabIy 
OIl<! car, fIIItu.w. !.he d ..... orth>c:lIoo> E(B - V), froon 
11>0 UV ~aI elope alo<w!. Thill'" rtIoroanl lor pi .... 
M ~" 1, .bmJ 1M pt>oc_ric end ~ dot. 
"'QuiI'«! \0 hilly ~ c.he Jo'luy'. ot.u.r populo.
!.ion Ih""'&h SED 61\.1", bec:otoM bani toobtail!. We """ 

• 
I.be VV oolor oillie pin! .. , deriwd from .he ftllel'llbal 
t:.trnakh the _~fraI>:>e UOJA·2300A~. 10 n_ 
ou .. lbe UV ope:\raJ IIope 8 U. _ A6). The noddeoiD,g 
E(B - V), cIeri...:I "- fJ &DC! the relMLon eot.abIltb«I by 
M ......... . ' Ill. (1\II1II) for local OIat!JuNl. pI&>;les II ~ 
tmlly .. 10d0T of 1.$l.O Ioooer ,han the.-.lUII reponed 
by U.s SED 61. Thie u~* .he d~ 
SFll of the ,f!''';''' by low:wn oI2-3,f>. 

Wt in_~ \.be ori&in 01 .hiII dIKNpo.ncy by _ ,"bIiIh,,,, 1M relation bet_a tJ and £ (8 - V) . far 
Np.--.t&llo;e COO? moo:Ieh. Fa. .. t&llp '" ...J_ 
E (S - V). _ [0, 0.3] ....., r«!dert e.ch SED ... odd with 
the Cab:eui d_ ertiJlclloII II .. &DCI .... Mur<o the UV 
1lpeCLr-.l oIope t.wId "" lbe ...... ft l.mI .vailable 10 \III 

lor Mdl of \1M fo-J1 ,.'" ..... in \.be JoMlpll (-=''k.11y 
B ."d r for RCSGA0327, V MId 1 lot cBM, r .00 ~ 
kit SGAS1S21 and • .ad; lor SOASI 22&). $Inot fJ d6-
p.",d ........... t Ob lhe __ ".knJlb .,;"oow 11$1)<\, 

lhIs,..,...JI.I in four oIl(hlly d~ rcl,t.liolll bet_ fJ 
&r>d E(8 _ V), r.:w ...... SED model. FI«u'" 8 ~ \he 
MNltr relt.lio" in nod. or... froIn the E(8 - V), vaI_ 
repOo1.e<l!no 11 .. , SED ft. (block dlt.1e.poInUO). The .... 
lioal bel ....... tJ and E(B - V). I<Ir .... meWIldl3', 
5(lO My. old CSF IDOdeI and • 100M,.. old CSF IJ'IOdeI. 
...;th • meulUcity of Zs ""d 0.4 z." ... 1hoorn III ey&n, 
blue and """" n'lJPOC'l,,"*,. n.", 100 M,.., 0 .• z"" CSF 
II>O<Iellt ,*_u.llve of d>Ol ......... NlIu popuIo.Iloa 
of. tho .Ill&xi., t.nd C&II boll ~ to *«fee wltb the heft... 
fit ..me. for E(8 - V). fJorD tbe SED lit. The Iowt-r 
!nmo.lli.ciIJ IoCCOWItI for much oflhe di.:re])&l>q' with 
!.lie Meu,,", ",lMiOIII.: • 0.4 z., SED ......will intrl.,.;co.lly 
.. ""'- thf.n • ..,* noecalIiclly SED IIIOdoI:I """ th'" .. 
qulml • I&tlft" dull\. """""'-ioo> 10 m.&td> tile _ UV 
.~raJ IIope. I" pnero.l. tbio hi&hll&:h .. tho ~ of 
blindly adopt;", 1M MIOIlf(If relMloIIlO d~ tbe 
tiV oonIiDuum erniIIIIioa of bi&h r«!Ibifi pl",Y., wI\.b. 
oul &ddltiOlll.lJ inCorDl&tial! "" t!.t '5" &lid mot.ollidty of 
tbe .teU .. popuIatiot: .. 



" 

- 4{. - VJ. If(B - V)r'- ~,. - ~. 

RCltl.-n .... 0.1,,",0_ 0.-.1. Ulzo.U 
JlaItlA.QlDf-<l .. ~ UlJdl. I1 - .. - Il.IU:ll.l0 0.-'11 
SIIl45JUI' O.lJ:I.(I.a. IUUO." 
IGAS'UII .. ~ 0.11_ 

4.& Jtt,Utn'ng 

W.:eport u.. roddenil\l oh", .. 1Iar !"b., E(n _ V), 
&J>d ,I:o! reddowi"l 01,"- ionlNd IN, E(B - VJ. l~ n0-
ble t . 'fbi:. __ 01. ~ we ImpOl'l.&m 10 
I'Ol.iabIy ~ lhe SFIt illdka~ IDr d\lo8l. eo.llDo:'Il<III. 
E(B - Vl~~ Woen fronI tbe SED 8(, £(8 - V). ill .. 
U ..... w.:t the Jt4I\o.r _ r~ tho local GIO 
~(cnbW:~a.I. 2010, _"'3). IWtbop... .... 
01 RGCA037T &nd to. cB!oII, • __ d. the pi 
.. !!dm'nl CNl aIIo bt...-.M frooo u. ~ <ku_oI 
fRi&bf ... .I. 2011; 'rOpUg ... .,. ~) IN'd tbo bodoptrI
d.aii e.t~ 01 6 (8 _ V ), ..".., c; Ii,'''''' .ahIa 
tile I" ~tloI. 1'hII1IIlQeIU u...I. IhllocaI C10 
m.uoo.: ........m. ....Jid p . .. 2 ....t ~ if mild or 1>0) 

...... yl\oa '" Ill .. d, ..... _, 01 pt.. ....... ~ 
01 _ bft_ u- 0JI0dw.. 110 10" , we _ that 
WI. 0CI!:r l.....s oa • ..., __ ... _ work 

ill -sed 10 -u,. u.. ...nd1l1 01 <hll1ocal ~ 
'" hlPu rodIhifI. fbr RCSGACl.12T tad e&a. ... _ 
tbo ..,.;ps.d __ d bo::U _ 01 &{8 - VI. 
lO 0<II'I'Kl 1ho oebuIar _jOeIOa lim SfR '...tira'o.- b 
aliDclb ... 

Willlb lbe I" ~ 1'- ,...s.s..'nl_ 
........ ......- DODd_ whed ... or _ u. ... buIar em .. 
oIoa __ ex ...... w..r ........ ''11 \ban .be ...u. 
IIcht In 1Il10 .... ~ 01 rw-fonnInc plu\II. 

n.ea.>pIe:t. ...... lipat ..... olRCSCACl.12T ... _ 
..... dinoca compariooG 01 the SPll& '*_ the p
ut an: ....t \be DCIUDICr'-=-- 'The 10M IIItIdooI IeIIo .. 
lIIal tbe -Imaeo iI • ...".. or _ IIIIIIDrmly ..... 
IIl6ed i_ oIlhe _ pIaae plu,r. Tbo pant .,. 
<Ill the Olber band ...... 01 Wee merpI ....... oI'M 
-=0 pJ&II]" ud depaMlinI DOl tile m'im wf\h .. 
opeo\ 10 \he IeuIq _Ie. di&renl ....... wII.hia .be 
"""""" p~ pl&xy ........... -r dilf....." ~ 
(_ Sh.roa et ,I. 2011, iII_atloa., for _ det&Ilo), 
Tboc»w...IlumJ~ ..... doriwed SF'Rad lbe ""'" ...., .... lb.""'. DOt ~,.., 01 LIM -.... pIaxy, 
&lid ohouId DOt be c:ornpued difflC\J;r 10 I~ .... Iu belli 
LIM """,,-.imap. AddllloOlallJ', Shuoa ti.t, 2011 (ia 
_Uloft) !lad lhu \be UN ollt.. an: obeeiTiOd_ 
1~1y I'M·I ..... 'DIO" very' I." .. U rqIon of II •• 
l.wy In the _ s>W>e, ",hlch .,.,...;.y olo. few 1ll&blJ' 
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T •• WI~ -.-- <.- < •• ... 
• 0"' .. , ". ,.,.. .... ' . lO" .. ,-1 rit:.'l] I ..... -' 

IlCSGA!I:I:rf_A 403,,1).1 ... .,,1.1 1..,.,1 .... 1.30100.4" 
RCIICl.\IIU7.c 1.1,,11.5 ~.HI'" 
.~ l . lcW.? ~, 2,,*0'" 1.1~. 

SCAlllm >U±OA ~U± l." ,. ,,*,. > ... " 0 .• 
SG""':D8 " 2.0;' 0.1 <I_U.U· < I.T;'0.:1 

"Rlc07" &I- (:1011)· _'oc .... lot .. _ 0 .. , .... ... 01. Q.2 t.", u _ ,'"'''' Or -... .. oJ. (XIII, Ia _otloo.), n... 1_ ott _ "- . ... _ of .... .,.. on: .......... lot 'r-~ ,. ___ ....,._...,., 01 OIIop>oq" tIIo 
__ ...-(_ .. oi. :IOn. In _, ...... ). 00<1 .... _ .... .,.. ... _ pi.",. 

~ .. 01. (:1000) ·sGA$I.Z1 ___ .... _ ' ... ..,....l............ .... · .3,, __ ,,_ ..... t... __ ....... m p " ... 

«. 
" II" ,,_...:1_'" >ad .... __ ... _ .. "";...:1 "- ........... _ ............... GIO ......... (Gihol>k_ oL1Ql!I) 

"TWo ___ """_ .... _<l .... cI_ ... ~ ... _ .. " . ___ .-0 ...... 01. ............ 
.... _ ...... (-... .. 01. 101" . .. __ ), _ ... _ -..lid "'" tloo _ ........ 
"SCASIU> ___ od .. 'It""' ..... ~ I ... ~ _ • .., _ u.;,., _ . "" "". _IUQI . .... , ... =i.pi ....... 

'" " " 
rnapIifi«I individualow.f<>rm!", Q)n,plex ... 'file SFRI 
.-u.ed !or Ibio __ fTOnl the na and (0 II] .urn 
"""'11 !bot.,. DOt oaIi<! to. the .. bole plaq and .... 
do 1101 1n<loo.. lbeln ill ou' c:wcrolI..",,~ 01 sPR in
dlcMon. II fulUte paper 10111 """"'troll> tho H<> I~ 
of ,be IOW<:(l pIaxy from _f..",. optlcal opec'''*''"W 
utile <oun\e:.III,.. _. 

-< -
I 

I 
I j • I. . I I • I I • I 

I 
--~ ... ... "' ..... Po .. -~ p , -- _ .• 

, 
I 1 I' I ~'I • . ~ , '. • ....... ~ ... ..'"-~ ... 

Filii ... 7 s"""-. ~ trend wbent tbe SFR derived 
fro<n lbe SEn II. io -.u \up< Ib.N> the OIh ... lDda. 
IOn (_ for SGASI527). Thill """""to tll&l ,heS£D 
fit , U>d tb", ~ d .. ~ UV <»OI!1n~um tm ..... 
O'."l"edlcu 1M Nr fotm.1icrI tale. A IIm11a: ... ult ... 
found lOr fOUlIC I,BGo (-. < 100 '-1)'1") al. - 2 (Rt>dq 
"'.:. :1(10) , and ror.rn;a and the C<.rnic ~ (Sian. '" 
aI. 2(09) . n-authort b&voo . ugaoted 1.h&\ \be Cahoett.i 
ud"cU,,,, law io DOl; a c<>od ""P"-"<&I:- 0{ l be dUll 
porneI.ry In J'O'oIIII LBCt ""' ~ _ 2 and will oIpiftoanUy 
"-flI"OdI<"l tM dUOl ~ 

The inft.-"" <>lthe ohap. <>lIM .".iDotloQ I&.- on the 
dUll; ex\lI>ctloA ill """,mClOli)o Ul ....... ted .llh lbe Iofotutt. 
pier!. (M ........ el 01. 1m), pjotlm, tbe UV opeo\nJ IIope 
~ (I> - ),~) -.... l be rmo <>l m. w UV lwniDooit)' • 
.bid> _ ... par_riWion 0/. the duo!. ullioo
lion". On ~hill pIoI.,. __ ulill""" 10.. ~ ill 
....,,~IYO!lr more aboorpt1on 01 phocono ""' hi"" __ 
lenlbto """ Ihlll a redder UV opectr. l oIope ~ For lbe 
...,.,. .un....... FOr Iot.I ot&I"buma, plot"'" .. Ullle 
blade or.- in ""'IU .... t, lbe ~d DII%Icti<x> law io 
lbe boo!; AI (Meuw '" .!. 1m). Reddy '" 101. (:1010) 
ho. .... .oow., I-kt"", ~ -2, lho Cal""!i Iaw.-.mom. v&Iid 
For "' .... Iorm~ 1I"""'..nh acoa > 100M)'I". 11.-...., 
l be ~ 1,8e. In their "","-pie, .. ..ell .. clJM """ 
1M Coomlo E,e. &1.1 teI>d w 110 b.Ioo. 1M C"'-tti curn., 
obo.:1nc .... , Ibc:\jon th.&n .....Jd be dern.d frool 1M 
UV opecIn.! Ilope.. For u.- .,...,.,., tbe III.eCpOt ertlBo> 

I, _ .. o.I. (l_l ___ .-!onIotL~I .. , .......... 
_ "" 10 110 ..... _ L,It _ 1.11. L" .. _ .. .- <a1i
t.. ...... to,. cu-u .. 0.1. (1OOCI). 



" 
uon It. dcri~ for tbe Sm.u Mopll6nic Cloud (SMe, 
Pre...: et aI. 19!W) ...... 1.0 be. beu ... fi l. We CIon.dd 
dau;>oiDt. for I"" .", KId OIltlftUf-imap of RCSGA0321, 
for SClASI~Z7 nd for OIl. ~ 01 cB$8 10 11,10 pIoI.. 
Duo 10 tile ~laliveb' bl ... -=,,&1 .1opM of RCSGA0327 
."d SGASI~:rr •• boIe pln;et '-- timiW!<lIll,,"op to 
dielbpi&h bet -. .be di&ren. en!nctioa Ia_ 

FlO. l._ 0... '"'_ ....... ~ ..... .-_ 
lR.-I "'OY '_' ·"'. ____ VV..-..,..l ..... ,.Tbo 
......... _."...,.. .. bum pJoo.- ... pIoOood .. IinIo _ 
..-"" _-IU --''it "" IOtlooc-tld ...... 
• iII<Iloo .... (_ .. aI. 'IW) . _S1>IC_ .... 
........... 'IlIo.,.! .... . , 5 "b,maomd ,hoc.:...u.~ ... 
....... II "" _ .. 01. <_I """ so.. ... 01. (2OOe) _UvoI .. 
Tho .... ~ _ "'"""'" IIopoo <If IIOSGA0327 ..:I SC...sU :17 __ , <ocI _ ...... ~ _ .... _-. 

...... L 

We b,,,,, ~ ,be SED 61llnl with 1M rt_ 
SMC eniJlc\ioa law. With , 1>0 aoop;!on of cHM. tile 
beA-fi. SEn 1'&11 DOt be diI1lnguilUd Iforn the ...wt 
obl.alned .llh tho C~,j 1&", ia _ 01 the redt><:ed 
x' olilefll. ThfI .... ~ RI br 08.508 _ oJlI() reponood 
by Sw-.. .. aI. (~). Tbo d..-h'$:l SPRl .... lower by 
• /..,tor 01 1 ~2 OOIIIpo.red to tile CaleoIli """iDelicla law 
W Ibl .. /"", ID '*-' poo:ai "",_,>eDt 10 the other 
SFR InClcalOl'll (s,..y circe in f'i«un> 7). WIth 1.he SMC 
.... tho >lella. ",.. II amP1.ent with preoriouA ""ulla, 
but , ... boeI.-&t ...... hiClw by • f&ClQr 01_ ~ and 
.hen! II no rub-pOp.Ilatioo of vet)' )'Wog cxU'Wlt IN.r
bu ...... w<>K:b ",..... !.he _ ,emictlon 10 older than 
7OMyr ur.~. 

AdoIt-p. K . L . StCdtI. c. c.. Sbaf>Io>". A. Eo . II""" M. P .• 11rlI. 
D. K.. Ro<!d,. /'I . ...... .... <Im. 1>I.:IO)H,.,q,J. toT. m 

rame1.a1 KfOIIO the..",pIa, _hlch _ CIon cht.rad<!rlze M 

you"" J>ri&III, .t.arbuml", ~ with Unl. dlllt..,... 
IeIlI. aIld Iooi &,,"IIa: ...-. We derl .. a &riet limil 011 
lhe p.--.ce of.., older owller poputetion. ~ 
...... of Ib •• t.eIlu popu!eliQn to boo tercer thaD 1M 
dynemical ~ of 70 !.IT' durina; ,"" SED SI1in1 
iI _..". 10 .¥OId enreme """11& _00 .... modeIo 
end 10 obt.oIn /l>Gt .. Uicll i.eo mn;"ent with Ihc.e found 
from the reo1-freme optJcallpeclJ<a"opy. WheD lhe Ie.-
eel 104 .......... 10.1101> (l>Ie\Iftf ... aI. 1m) 10 .-d 10 .. 
Itm.!e .... duat c:ur«:1lotl Iron, lbe IN lpo<:l' o.l ~, 
E{8 - V). 10 und_Iimated br f&<tonl <i 1.l:>-2, ludl", 
to u"derati:PeLe. oIlho1 d ............... led UV ODDIillulUll 
SFfI, br la.:;tor1 <i z.3~. Thill illlerply due 10 the ~ 
"",~lici1y (0,( z..,l ollhe p ll";" T hil....wl c&uliono 
lhe 11M of lhol Meun!r ... JetleD ",thou, lurther dwK-
1eri&t.lioII <i .. (o.luy'. Reller poputelioa aIld _1 ... \(':0 

~ 10 ."..,.". meuJlicilleo b" Iarpr oampie. of both 
r....ro and field pIaDIIIel • _ 2. 

We p_ SFR ~mew beoed 00 Ihe SED &1, 
lhe IN+IR boIomeuic lumlnOlitr aIld \.be Ha end 
to 11].urn eIIIieIion Ii __ The SED lit ";Ih lhe .w .... U 
CalaeIti ",,,,ncIlon Ia .. 1"t"J>OIU .. SPR _im.eIO Ih&!. 10 
~ iIJ&ho. l ha.1> tbe other IndJee~ S!miIar ... 
..:r" wru"e fow>d for cH.lS end u,. eo.ml< ~ (SieI>& fl 
0.1.2009). Thio IUUMU tbel tbe CaI.cUi e>:IJJldiorllaw 
10 too fiat for J'OUI!I: ........ forml"ll pl"'leo 0.1 • _ 2 ud 
lherefore ..-.erpredku 1bo dlilt ~illd.ioa.. In lhe dl.tc
!IOIlie Mw,... pIoI. Ihe (I'!nIM' opoc1ra1 oIopeo ...... W>

ionu ... !ely 100 Ill ... 10 dill"erentiate bec_n 1M Cabell! 
Ie ... and !be _~r SMC e:IIl lnctkm lew. SED ftl\.lof; 
-.It.Ir. ,h. SMC Ie .. _urno SFR..e 1ow8 by .. rector of I.:J-
2. I;.i~ thio """hod imo pn("ro.l ~ oritft the 
o:;be!- SFR IDd~ within 1bo )" WICl!TIo.lnliN. Tboa 
.... ui"ll ........ ft ... , aI.\C%IIpt. 10 O>mpan! the......."..., SFn 
indico.lOrl In cIeui.l for individual pi .. ;..,. al • - 2; tbe 
oomp..-ioon wocld o...ly ber>oftl from a Le.ser ..."ple 01. "' .... 

W. <hank ,be .......", lor ..... rul c:o<tlIIIeI!IIi and oua
"",,"lb.1 helped ,"'_ tbe qu.lily Uld prtalIIta\Joll 
of lbe ptper. W ...... cr.t<:fullO V"t,haJ TiNI 0II>d J.,.... 
ru.-b lot eddilloaei ot.:r...llom of SCASI~:n -.llh 
NlRSPEC. w_ thank W1phu R.~ Uld Ceo::oop 
~ for sheriq; lbeir ...... ~ btnwn :u I'll> 
""' ..... aIld Ul lumiOOlity for hich red3hift pluieo 
'Q ..r ... ".,., u pubtica.tion. We lha.ok Brien Sl ..... for 
I>elpful dioocu8olons. E:W .w.....ledgeo IIIpport from 
lhe CernocIe-BriMon Prtodoc:tuo.l FoIlow&hlp. o.u.. pN
oentood ;n thio ptpeI" """" p&l"!ly nhteInoed 0.1 lbe W.M . 
Keel< O~ from la'''*'''Pt' lillie 0.I1oeeted 10 lI>o 
NuioMl Aeron&ullts Uld SptCe Ad.mi:IWt.-.t.ion Ill"""" 
lhe lldenlillc p&l1DtralUp ori1l! 1ho Co.Iifi>:nle InltilUta 01. 
n.:hnoIoaY and. the UnI",,"';ly of Co.lifom.ie. The Db
.. .-..tory W&I made poMibie by the ~ Ilnanciel 
III1pport 01. tbe W.ll. Ked ~. W. aeknowledp 
tho -r a\«Dlficant cult\1ro.l role and ...... a ..... tllt-t the 
IUmmi\ U M_ KOI& h.M ~ had within the indict>
fIOUI II ..... ,.., oO" "'III",,"Y. Wo I'l"8 moo' fortunate 10 
IIt-ve 1M oppor1unity 10 ooodl>Cl obooo""'liom f,."... t.hio 
II>OUIltein. 

...u-. S. I.. TIocIooo. D. L... tift. It .• ow.t. R. T .• ...-. J .• .......,.. 
0-.1:. J .• II _ J . .... xm, ,q,J. 1G. ~I 
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