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* 
* Brief Intro to MIPS – Refreshing your memory. 

   Spitzer launched 8/25/2003. MIPS ended operations 4/1/2009. 

* MIPS 24µm calibration.  
   It ties together the 70 and 160um asteroids &160um calibration. 

* MIPS 70µm calibration.  
   Point Sources & Extended Emission. 

* MIPS 160µm calibration.  
    Point Sources & Extended Emission. 

*  The “unpublished stuff”.  

* Post-Operations. 
    SSC Enhanced Products.  
(Use what we learned from our research) 

    SAFIRES. 
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Red Rectangle IRAS Flux Densities 
(12, 25, 60, 100µm) = (421.6, 456.1, 173.1, 66.2Jy) 

HST 
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24µm 

~48 sq deg 

70µm 160µm 

Flagey, Noriega-Crespo, Boulanger et al 2009 



* 

3/29/13 8 Herschel Calibration Wksp - ESAC 



* 
* Brief Intro to MIPS – Refreshing your memory. 

   Spitzer launched 8/25/2003. MIPS ended operations 4/1/2009. 

* MIPS 24µm calibration.  
   It ties together the 70 and 160µm asteroids &160µm calibration. 

* MIPS 70um calibration.  
   Point Sources & Extended Emission. 

* MIPS 160um calibration.  
    Point Sources & Extended Emission. 

*  The “unpublished stuff”.  

* Post-Operations. 
    SSC Enhanced Products.  
(Use what we learned from our research) 

    SAFIRES. 

3/29/13 9 Herschel Calibration Wksp - ESAC 



* 
* Original analysis included ~3yr of data (2007 paper). 

*  Stars are calibrators (hot dwarfs, solar analogs and cool 
giants). 

*  From instrumental to physical units (calibration factor): 
4.54e-2 MJy/sr  per DN/s with a nominal uncertainty of 2%. 

*  348 measurements from 141 stars covering a flux density  
factor of ~465: from 8.6mJy  up to 4Jy. 

* Repeatability 0.4-0.7% (UofA, SSC) 
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MSX E 24µm 

Carey, Noriega-Crespo et al. 2009 

Indebetouw (private comm 2006; et al 2007) 

  24µm 
(MJy/sr) 

21.3µm (MJy/sr) 
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* 
* Original analysis included ~3yr of data (2007 paper). 
*  Stars are calibrators (B to M spectral types). 
*  From instrumental to physical units (calibration factor):  702+/-35MJy/sr 

per MIPS70µm unit with a nominal uncertainty of 5%. 
*  292 measurements from 66 stars covering a flux density  factor of ~770: 

from 22mJy  up to 17Jy. 
* Repeatability 4.5%. 
* PRF fitting for everything. 

3/29/13 13 Herschel Calibration Wksp - ESAC 



* 

Extended Emission Calibration 
using SINGS Galaxies 

Repeatability 
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* 
* NIR “Ghost” dominated the emission for sources hotter than 

2000K. We could not use stars for calibration. 
*  Transfer strategy. Observe asteroids and transfer the 24 and 

70µm calibration at 160µm to them. Required near 
simultaneous observations of the same target on the 3 bands. 
*  Use the “Standard Thermal Model” with 24 and 70µm to 

predict 160µm 
  spherical body; surfaces reaches instantaneous thermal equilibrium 
  non-rotating body or rotating illuminated and viewed pole-on 

  

SED for asteroid  
282 Clorinde 
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* 
*  51  asteroids at (24, 70 & 160). Faint Sample. 

*  24 w/ 70 & 160µm and 27 at 160µm. Bright Sample. 

*  Calibration Factor 41.7 MJy/sr per MIPS160µm unit with a 12% uncertainty. 

*  Sources brighter than ~2Jy are affected by a non-linear behavior that 
underestimates the flux density. 

*  At 4 Jy this can be as much as 20%. 

* The extended emission check was done w/ Galaxies (M31, M33, M101, 
NGC3198, etc) and in comparison with ISOPHOT C-160 broad band (170um). 
The  <160µm>/<170µm> = 0.94+/-0.06 

* “ISOPHOT and MIPS consistent  

with each other”.  

Short-dash: 2.58+/-0.76 MJy/sr per 
MIPS160µm per Jy 
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Fast Response 

Slow 
Response 

MIPS was designed to use the 
CSMM to take data during the fast 
response. 
The calibration stims (“fix 
brightness”) were used to track 
slow response effects. 
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alpha Boo gamma Cru 

Dale et al. 2007 

NGC 7552 
~16% corr. 
F(70) = 67.6 +/- 11.1 Jy  
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MIPSGAL 
(l= +/- 60, b=+/- 1 deg) 
70um parallel data 
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MIPSGAL 70µm 
 
 
Gert Processing. 
 
Delta Flats (per stim 
region). 
 
Superflat (60 & 100um 
IRIS cal). 

Paladini, Noriega-Crespo, 
Carey  et al. in preparation. 
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M16 –Eagle Nebula 

SINGS Corr 

Superflat Corr 
Flagey, Boulanger, Noriega-Crespo et al. 2011  
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24µm 
160µm 
13CO 
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Flagey , Noriega-Crespo, Boulanger et al. 2009 



* 
* Brief Intro to MIPS – Refreshing your memory. 

   Spitzer launched 8/25/2003. MIPS ended operations 4/1/2009. 

* MIPS 24 um calibration.  
   It ties together the 70 and 160um asteroids &160um calibration. 

* MIPS 70um calibration.  
   Point Sources & Extended Emission. 

* MIPS 160um calibration.  
    Point Sources & Extended Emission. 

*  The “unpublished stuff”.  

* Post-Operations. 
    SSC Enhanced Products.  
(Use what we learned from our research) 

    SAFIRES. 

3/29/13 29 Herschel Calibration Wksp - ESAC 



3/29/13 Herschel Calibration Wksp - ESAC 30 

* 

*  Spitzer Enhanced Products 
(24µm) 

 - Combination of multiple programs 

 - Pointing correction 

 - Delta Flat at 24µm 

 - Zodiacal light removed per BCD 

 - Overlap Correction 

 - Highly reliable point source list (S/N 
> 10) 
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Dec 

RA 

SSC Enhanced 
24µm Products 
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NASA ADAP (“Spitzer 
Archival Far-IR Extragalactic 
Survey”). 
GeRT for 70 & 160µm. 
Best Techniques.  
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*  The MIPS published calibration papers summarized quite 

accurately the MIPS calibration. 

*  We (IT & IST) learned a lot more, on particular on 70 & 160µm 
non-linearity effects, through our own science [Legacy 
Projects, e.g. SINGS, Taurus & MIPSGAL]. 

*  No final conclusion/agreement on non-lin correction was 
achieved before the end of the mission. Therefore the SSC  70 
& 160µm Heritage Data have not been corrected. 

*  Several of the corrections we learned (through the best 
practices from the Legacy teams] have  been applied to the 
data, either in Post-Ops  (SSC Enhanced products, 24µm) or 
thanks to specially funded grants, (NASA ADAP, SAFIRES, 70 & 
160µm deep extragalactic fields).  



3/29/13 Herschel Calibration Wksp - ESAC 34 

* 



3/29/13 Herschel Calibration Wksp - ESAC 35 

* 



3/29/13 Herschel Calibration Wksp - ESAC 36 

* 



3/29/13 Herschel Calibration Wksp - ESAC 37 

* 

24µm 
70µm 
160µm 


