








Gutermuth	
  method,	
  broken	
  down	
  

•  Drop	
  things	
  that	
  meet	
  all	
  of	
  these	
  3	
  criteria	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  galaxies	
  with	
  PAH	
  emission.	
  

5	
  



Gutermuth	
  method,	
  broken	
  down	
  

•  Drop	
  things	
  that	
  meet	
  all	
  of	
  these	
  3	
  criteria	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  also	
  galaxies	
  with	
  PAH	
  emission.	
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Gutermuth	
  method,	
  broken	
  down	
  

•  Drop	
  things	
  that	
  meet	
  all	
  of	
  these	
  criteria	
  

•  AND	
  these	
  as	
  well:	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  AGN.	
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Gutermuth	
  method,	
  broken	
  down	
  

•  Drop	
  things	
  that	
  meet	
  all	
  of	
  these	
  3	
  criteria	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  likely	
  unresolved	
  blobs	
  of	
  dust	
  (e.g.	
  things	
  
that	
  LOOK	
  like	
  points	
  sources	
  but	
  really	
  aren’t),	
  whose	
  colors	
  are	
  dominated	
  by	
  
shock	
  emission.	
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Gutermuth	
  method,	
  broken	
  down	
  

•  Keep	
  things	
  that	
  meet	
  all	
  of	
  these	
  3	
  criteria	
  
and	
  don’t	
  fail	
  the	
  earlier	
  tests.	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  likely	
  Class	
  II	
  young	
  stars.	
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Gutermuth	
  method,	
  broken	
  down	
  

•  Keep	
  things	
  that	
  meet	
  all	
  of	
  these	
  3	
  criteria	
  
and	
  don’t	
  fail	
  the	
  earlier	
  tests.	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  likely	
  Class	
  0	
  or	
  I	
  young	
  stars.	
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Gutermuth	
  method,	
  broken	
  down	
  

•  You	
  can	
  keep	
  
going.	
  (I	
  
didn’t.)	
  

•  Rest	
  of	
  his	
  
method	
  
provided	
  here	
  
for	
  
completeness.	
  	
  

•  Go	
  later	
  for	
  
summary.	
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Gutermuth	
  method,	
  broken	
  down	
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Gutermuth	
  method,	
  broken	
  down	
  

•  Having	
  done	
  the	
  prior	
  two	
  steps,	
  add	
  things	
  
meeOng	
  all	
  of	
  these	
  criteria	
  to	
  the	
  YSO	
  list.	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  likely	
  Class	
  II	
  young	
  stars.	
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Gutermuth	
  method,	
  broken	
  down	
  

•  Add	
  objects	
  that	
  meet	
  all	
  criteria	
  on	
  prior	
  
slide,	
  plus	
  these	
  criteria,	
  to	
  the	
  YSO	
  list.	
  

Things	
  that	
  meet	
  these	
  criteria	
  are	
  likely	
  Class	
  0/I	
  young	
  stars	
  (protostars	
  in	
  
his	
  nomenclature).	
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Gutermuth	
  method,	
  broken	
  down	
  

•  Add	
  objects	
  that	
  meet	
  all	
  criteria	
  on	
  prior	
  
slide,	
  plus	
  these	
  criteria,	
  to	
  the	
  YSO	
  list.	
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Things	
  that	
  meet	
  these	
  criteria	
  are	
  likely	
  Class	
  0/I	
  young	
  stars	
  (protostars	
  in	
  
his	
  nomenclature).	
  

We	
  resume	
  here…	
  



Gutermuth	
  method,	
  broken	
  down	
  

•  Check	
  everything	
  on	
  the	
  YSO	
  list.	
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Protostars	
  in	
  his	
  nomenclature	
  ==	
  Class	
  0	
  or	
  I.	
  



What	
  we	
  are	
  doing	
  

•  We	
  did	
  the	
  Gutermuth	
  method	
  (as	
  far	
  as	
  we	
  can).	
  
•  This	
  provides	
  an	
  IRAC-­‐based	
  selecOon.	
  	
  
•  We	
  cannot	
  deredden	
  (we	
  don’t	
  have	
  enough	
  
informaOon),	
  so	
  we	
  can’t	
  do	
  his	
  JHK	
  steps.	
  

•  We	
  have	
  an	
  iniOal,	
  automaOc	
  cut	
  that	
  produces	
  a	
  short	
  
list	
  of	
  objects	
  and	
  now	
  we	
  need	
  to	
  further	
  examine	
  
properOes	
  of	
  each	
  and	
  every	
  one	
  of	
  those	
  objects.	
  (e.g.	
  
We	
  need	
  to	
  look	
  at	
  things	
  that	
  are	
  MIPS-­‐only;	
  do	
  they	
  
also	
  just	
  fall	
  out	
  of	
  the	
  IRAC	
  selecOon?	
  Are	
  there	
  
arOfacts	
  in	
  the	
  list?	
  Duplicates?	
  Previously	
  studied	
  
objects?	
  Are	
  there	
  previously	
  studied	
  objects	
  NOT	
  
recovered?)	
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All	
  “bright	
  
enough”	
  
sources	
  
covered	
  by	
  
the	
  IRAC	
  or	
  
MIPS	
  maps	
  

Sources	
  in	
  my	
  catalog	
  
(hopefully	
  darn	
  close	
  to	
  
the	
  red	
  circle)	
  (*fullcat*	
  
files)	
  

Sources	
  in	
  this	
  general	
  direcOon	
  
studied	
  by	
  anyone	
  else,	
  ever.	
  (in	
  
BRC	
  27	
  –	
  33	
  of	
  them?	
  35?	
  Need	
  
to	
  sort	
  that.)	
  (files	
  you	
  
constructed	
  on	
  Thurs	
  for	
  
BRC27;	
  BRC34	
  needs	
  work.)	
  	
  

YSO	
  candidates	
  
selected	
  via	
  the	
  
Gutermuth	
  method.	
  
(*ysocand*	
  files)	
  

Poster	
  and	
  paper	
  should	
  include	
  
discussion	
  of	
  previously	
  known	
  +	
  new	
  
YSO	
  candidates	
  (purple+green	
  circles).	
  

Independently	
  
rediscovered	
  
ones	
  (w/	
  IRx)	
  

New	
  ones	
  (w/	
  
IRx)	
  

Ones	
  w/o	
  IR	
  
excess	
  



For	
  the	
  YSO	
  cand+prev	
  known	
  ones	
  
•  UlOmately	
  need	
  SEDs	
  for	
  both	
  kinds.	
  	
  Now,	
  work	
  on	
  YSO	
  candidates.	
  

WHY?	
  Do	
  the	
  SEDs	
  look	
  ‘reasonable’?	
  Any	
  photometry	
  look	
  bad	
  
(and	
  need	
  redoing)?	
  (Especially	
  for	
  prev	
  known	
  ones,	
  need	
  to	
  note	
  
which	
  are	
  missing	
  any	
  bands,	
  and	
  go	
  back	
  and	
  fill	
  them	
  in.)	
  

•  UlOmately	
  need	
  to	
  include	
  data	
  beyond	
  Spitzer,	
  including	
  UBVRIc	
  
for	
  known	
  ones,	
  WISE+Akari+anything	
  else	
  for	
  any	
  place	
  you	
  found	
  
addiOonal	
  data.	
  Now,	
  work	
  on	
  JHK	
  (2MASS)+Spitzer.	
  WHY?	
  Need	
  to	
  
add	
  as	
  much	
  data	
  as	
  we	
  can;	
  does	
  this	
  change	
  whether	
  or	
  not	
  we	
  
think	
  they	
  are	
  YSOs?	
  

•  UlOmately,	
  need	
  to	
  look	
  at	
  images	
  for	
  each	
  one	
  (both	
  kinds).	
  Now,	
  
work	
  on	
  YSO	
  candidates.	
  WHY?	
  Are	
  the	
  sources	
  matched	
  up	
  right?	
  
Do	
  any	
  look	
  like	
  galaxies?	
  Are	
  any	
  corrupted	
  photometry/arOfacts?	
  
What	
  about	
  the	
  dupes?	
  (really	
  dupes?)	
  

•  (swapping	
  order	
  in	
  wiki	
  because	
  you	
  are	
  going	
  so	
  fast	
  you	
  can	
  do	
  
this	
  now.)	
  



cgs	
  units!	
  

2MASS	
  

IRAC	
  

MIPS	
  

OpOcal!	
  




