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1 ntmnal  extinction of disc galaxies:
J. High resolution oxt,inction real) of NGC 6$)46
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t o  a  W’tlOIC’  galii~~  l) C’Ci\\i\C  ttic rd[iitive  Cxtirlctic)ft  at diffclcr]t
WiiVfl(.rlgtll  S is scrlsitivc to ttlc urik{io~vri  relative  gmrlletty
of st als at~d dmt  WI(1 i+ IIot ( orlstarlt for d i f f e r  C[lt  optical
[Iqlttls.

}Ilock et 0/. (1991)  arg[lml t}lat  I)y Ilsirl,q  rlcar  irlfralcd
OIHI  vatiori~  it i> [m+ildc  to t xtctl(l  this  tcctltlique  to galax-
i{s. ‘I’l Icy ar. gucd t  Imt Iwcauw  t  tic c}[lt  ical dc~)th irl  tt!c  r;

/’(/1 - A’) = ([{- h ’ ) -  ( / 1 -  A ’ ) ”
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2.1 Illlr)rove(l  (’llct-gy  t)stlrlllce
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3.1 Sc)urxws  of Crr’or

S c a t t e r i n g  does riot clcstroy  o~,tical Iig}tt, il tllrlefy
d(arigcs  its dir(ctiorl.  }:or a ttliri  sctwrl  g,cotllctry,  ariy cltalI~t,
irl  drrwtiorl  rcrnovcs Iigt(t  front t}w Iwarn  ar,d is (cl{livalct,t
t o  llavirl~  clcstrc)ycd  it .  l’br ottlcr gwrlletr  ics hotvecw,  ttli+  is
riot  tllc  case.  }:ot a  s~j}lcrically syl(llllctric  gcortlrtry,  t o  first
aI)Jjroxirllatioli  (sir!glc s c a t t e r e r  scat  tciirlg  ])as li[tle  rl[t  ef-
fect  -  as rnlld,  Iig}lt  i s  scattcrcd  illtc,  arry  l,earti as s(attcrc{l
out of it. As t}lc scat tclir(g  ard al)solf)tiorl  o})t ical deljtll~  al c
a])~~roxirtl:~tcly  equal ir! ttlc 11 barl(l, ttw total  c~j,tictil  d(j)t}l
required  to I>rodilr’c  a .givcl!  ex~irtctiorl is a~]~>roxirliatcly  do[i  -
I,le t},e  al,sor ~,tior,  o[,tical  de~,tlt.

I f  ]nultiJh  scattcrirlg  occurs,  cacll  ~)twtort  rftusL  talw a
lc)rlgcr I,at}i  irl order t o  e x i t  t}lc xalaxy.  ‘1’flis ILSUI(S ill irl-

[ I cad atJsol~~tioTl,  Iowcrirlg  t}[e r<qllir  cd ol)tical  d(jJl}I  fol

a giver)  Cxtirlctiorl.  l~urtlierlllorc,  tllc  rcs(llt> of l~iariclti  tt o / .
( 1996)  s}mlv  t},at  scat  tcrir,g  i,, disc syhterns  is riot  isotro~,ic,
lig~lt  is [)rcfcrcr~tially s ca t te red  oot  o f  t~]e  l)!iirl~.  As a I’C-
sult, usirlg  ttic  far illflard  cllclgy  ollt~)ilt  r[lay  sliglitly  oie-
cstirllate  tlie  cxtirlctioll  o f  f a c e - o t l  arl(l  url(lcrchtirtiatc  ttle
cxtir~ctior~ of edge-orl galaxies. ‘1’tte  effect  is slllall  }Iowever  ,
< 0 . 2  rilagl!itudm  fot extrclnc irlclirlatiorls. ‘1’t!is  srltall  error
it] cxtirlct  ior[  rrtay  iritroduce  Il)l]cll  largcl  cr rors iri  ttle o~]t  ictcl
clejjt}l  howvver.

If t}le d(lst is clur(]})y, tlw ~frects of scat(c[  illg ale g[catly
ldocc(l,  e a c h  durltp  behaw like a hgc almork]i[lg  g[airl.

Irl sollltoaty,  the total  ol,tical  dej,th  cart  be chtirtlatrd  frolll
t}ie al~sorl,tior] ol)tical  rtc~~tll  I)y rtlulti~)lyirlg  I,y 2, Irl additiort
t o  this  it~ctcaw,  tlw ortrlmdelld  effects  o f  scatteri[lg  could
itlt  roducc  Ialge  cr [01s  iri  ttie {Icr’ivecl  c][)tical  dq]t }1, UII t o  a
fac[or.  of 2. ‘J’JIe  c a l c u l a t e d  extirictiorl  is riot so s(lsccj~tal,lc
t o  cr rors irltroducd  by rq,lectir!g  scat  terir]g,  irl IX(+Ct WIG
tl](.  ilitrducrd ctror is likely to t,c less tllari  0.]  r[lagriitocles.

C;cornctry  l{urlrliI!g t})e n~oclcls  wit}i diffcrcrlt  grwrne-
tr-ics sliows t h a t  tl)e rncasurul  extirictiort  ]cl[lairls  lcliiti  VC1.V
CO1l~taJlt  (11’S~  tharl ~t)% CtlaIlgC’)  V.’}l Crl ttlc’  iZiSC1i[lg  ilttlalll  -

cter (() i s  v a r i e d  frortl  0.1 --  0.9.  As wit}l scat tetirlg,  tllc
o})tical  dc~~ttl  i s  rrlucl~  rtiore susce~]ta}]lc  t o  c}larjgcs  irl ttle
rtlodcl, ir]ctca~irlg ttw ur]celtairltim  ir~ i t s  clctcr  rllitlatiorl.

[f tile dust is cl(lr[l~,ed,  it [iiri  }Iave orie of t}vo ef[ccts.  If ttie
cluril~)itwss  is random  wittl  rcs~)ect  to tttc  stars,  it will nlakc
ttl<.  txtiltctior} “g,[cycr”, i.e. ttie extirtctiorl  a< a fllrlctiorl  o f
wavckrlgth  will Im more e(lual. ‘1’ttis  will Iiavr tile ef[ect  of
irlfrc:lsirlp,  the  colll r il,uliorl of t IIe rcd ard irifrarc{l  lig}lt t o
ttl{  f a r  il]fra~ecl.  If t}]c clutul)itless  o f  tile {Itlst  i> ctjrr(lated
w i t  II t IIC clur!l~]irless  of t}w yo~rllg  st~irs,  .a%  Itl<ly  t)(, t tic c a s e
(Xu arl(l  l[cloo  199(;),  it ~vill  irwr,a~(  tht  cf~r,tlil,llti,)r,  o f  tt,,.
l~\’  ;,,,, ) ),1},,.  Iii,l, t t{, tt]t.  f,~l il, fr, i!(.,l.

galaxie~  at 20011111. ‘1’hc>e  galaxic> a(c arc  of t[iixcd r[lor[)]lc>
logic{al  tyIx arl[l  I,avc differ erlt  Icvel+ of irif[aled  out[mt  ard
stari)urst  a(tivitv  !vtii(tl tvill  allc)w  us to examirie  t}]e irm

extir(ctimt,
‘1’t~{  r acliilt  ivc t rar,~fcr r[iode15  \*’ill I)e irlll)r  oved  to ttike

N(;[t  6!) 16 ari(l  ttlc  otlm g,daxies  w i l l  }Ic cxtcll(le(l  to cover
ttw f o i l  [arlge  frorll  [l\’ to sul>nllll.  ‘1’llis  w i l l  t,c adtieved
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Figure  S.  M a p s  d theexlill[tillll  .UIII ,~[,ti,,,l 11111111  III  I J 1. I J !“ ,cIIs  IIf ~~:( I,’) II, I II, IIl)li, ,LI 11111111  I. .III)W II (IrI the  le f t ,  the  ext inct ion

on tllc tig,tlt with  t h e  colour  key .iI  !I!,  LIII~  (II (~,iIII  1(111111111 I III top rllaps SlIIIW {Ii, 1,~.1 Iillil,g 11.1111., 1111 l,iid(llc  Itlrsi,s slIOw  t h e  lowest
rc~ults that c o u l d  be corwist~’ltt WI(II 1111 11,11<1 ‘LIIS( (III lIIB~(IIIII  IIIWB~  ~h~>~ Illf Illc.lbc.(  1,.111(. (tl~tl I I*11 (I  1 III (orlsisitellt w i t h  tt,e data.
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Figllre  4 .  Iil,ii  (,,,, ,,,,,1,  ,, I .s( ;(’ 1,~11,
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