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24µm Calibration - Summary

• The primary calibrators are A stars (22 sample)

• Calibration factor (from instrumental units to astrophysical units)
= 4.54 10-2 MJy/sr/DN/s

• Absolute uncertainty = 4%

• After 2.5yrs: 348 measurements of 141 stars (covering a
factor 460 in flux density) from 8.6mJy up to 4 Jy

• Repeatability for HD 159330 (routine calibrator) shows a rms
scatter of 0.4%

• The calibration is based on the standard 3sec photometric
observation  (agrees within 1% with Scan mode)

Fig. 1.— Artifacts not discussed by Gordon et al. (2005) that are now fixed as part of standard processing
with the MIPS Data Analysis Tool (DAT), illustrated using observations of HD 159330 (AOR key

13587712) plotted in reverse gray scale. (a) The jailbar effect is most easily seen in individual frames,
here caused by a cosmic ray below and to the right of the star, and (b) fixed as described in § 2. (c) The

spots caused by debris on the pick‐off mirror (several sharp white spots above and to the right of the star,
as well as diffuse white regions below and to the left of the star) are most easily seen in a mosaicked

image and are (d) fixed using separate flat fields for each scan mirror position.

24µm Post-Processing
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Fig. 2.— Artifacts not removed by standard processing with the MIPS DAT, plotted in reverse gray scale.
As discussed in § 2, (a) gain changes imposed by previous observations (illustrated using a single‐frame
observation of HD 159330, AOR key 12195328) are (b) removed using a second flat field. (c) Background
changes as a function of scan mirror position (illustrated using a mosaic observation of HD 106965, AOR

key 13201920) are (d) removed before mosaicking. For the targets discussed here, the effects of (e)
residual images (circled; illustrated using a mosaic observation of HD 159330, AOR key 12195328) and

(f) sources that saturate in 3 s (illustrated using a single‐frame observation of HD 180711, AOR key
9805568) are small and we make no correction.

24µm
Artifacts

Galactic center (l= 0.5-2.5, b=+0.5)

Scan Map at 24 µm (MIPSGAL Processing).



5

The zero
point is
derived
from a set
of well
measured

A type
stars (22)

Repeatability is 0.4% over  the first
1000 days.
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Departure from linearity is 0.3% between
9 and 4000 mJy

IRAS 12  & 25µm
and MIPS 24µm

[point sources]

Measured:

F(24µm)/F(12µm) = 0.265

F(24µm)/F(25µm) = 1.11

Predicted (Kurucz’s Models):

F(24µm)/F(12µm) = 0.266

F(24µm)/F(25µm) = 1.11
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No obvious effects due to background, but
the measurement is noisy.

Fig. 10.— Ratio of MIPS to IRAS measurements of extended sources as a function of flux density
measured at 24 µm. The error bars represent the combined uncertainty on both measurements.

The dashed line is drawn at 1 as a guide.

24µm Extended Source Calibration

75 SINGS
galaxies plus
M31 & LMC

MIPS/IRAS =
0.96 (within 8%
instrumental
uncertainties)
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70um Calibration - Summary

• The predicted colors at 70µm are derived from those 24µm
(ratio  of  the  23.675 and 71.42µm effective wavelengths with the
appropriate Kurucz model).

• The Wide Field (WF) calibration factor is 702 +/- 35
Mjy/sr/MIPS70 based on 66 stars.

• Absolute uncertainty = 7%

• The WF calibration covers a flux density range 22mJy to 17Jy

• The zero point at 71.42µm (Rieke Photometric System) is
0.778+/- 0.012

• The photometric repeatability is 4.5%

• The calibration is based on the standard WF photometry
observations (3 and 10sec)

Fig. 1.— Mosaics of coarse‐scale observations of two stars of different brightness shown with (a, d)
default reductions, (b, e) column mean subtraction, and (c, f) column mean subtraction and time filtering.
The two stars are HD 197989 (AOR key 13590784, $\mathrm{flux}\,\,\mathrm{density}\,=787$ mJy) and

HD 53501 (AOR key 13641984, $\mathrm{flux}\,\,\mathrm{density}\,=135$ mJy). The HD 197989 images
are displayed with a linear stretch that ranges (a) from 0.022 to 0.05, (b) from −0.005 to 0.025, and (c)
from −0.005 to 0.0025. The HD 53501 images are displayed with a linear stretch that ranges (d) from
0.009 to 0.025, (e) from −0.005 to 0.01, and (f) from −0.002 to 0.008. The images and ranges are all

given in MIPS70 units.

70µm Post-Processing
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Fig. 1.— The M31 MIPS images. The images are scaled using a quadratic root (x0.25) between −0.1 and 3 MJy sr−1 (24 µm), 0.1 and 35 MJy sr−1 (70 µm),
and 0 and 90 MJy sr−1  (160 µm). The bottom image is a three‐color composite of the MIPS images (with scaling adjusted to emphasize the differences

between bands); the color gives an indication of the dust temperature. The images are oriented with a nominal position angle of M31 (38°) horizontal and are
cropped to a common size. The nearly vertical streaks present in the 70 and 160 µm images are residual Ga:Ge detector instrumental signatures. M32 is
clearly detected at 24 µm, but not in the other two MIPS bands. NGC 205 is detected in all three MIPS bands but is located northwest of M31 beyond the

boundary of the cropped images. The two spots near the nucleus marked on the 160 µm image are discussed in the text.

Fig. 4.— Average calibration factor for each star vs. predicted flux density (a, b) and background (c, d).
The dashed line is drawn at the final calibration factor. The solid line gives the linear fit to all the data

except for the five stars with boxes. These stars were rejected from the fit, as they are > $5\,\sigma $ from
the mean.

Linearity Check Cal. Factor = 702 +/-35 Mjy/sr/MIPS70 (5%)

66 stars
1st 2.5 yrs

Based on PSF
photometry
(aper. Phot
=704 0.3-1Jy

From
22mJy to
17Jy
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Fig. 6.— Normalized flux densities for the two repeatability stars, HD 163588 and HD 180711, vs. time.
The solid line gives the sigma‐clipped average in 15 equally spaced bins. The dashed line is drawn at 1.

The typical uncertainty of a single measurement is shown in the upper right. The first vertical line indicates
the transition between dither patterns (between second and third MIPS campaigns). The second vertical

line indicates the transition between array bias voltage values (between fourth and fifth MIPS campaigns).
The third vertical line indicates the update to the instrument software (between the eighth and ninth MIPS

campaigns).

70µm
Repeatability

2.9%
2.7%

4.5%
3.7%

Fig. 9.— Ratio of MIPS 70 µm measured flux density to the 70 µm flux density predicted from IRAS 60
and 100 µm measurements shown as a check of the extended source calibration. The sample shown is

comprised of the 75 SINGS galaxies supplemented by the LMC, M31, M33, and M101. The uncertainties
are computed from the uncertainties in the IRAS and MIPS measurements. The dashed line is drawn at a

value of 1.

Extended Emission Photometry Check

Average
MIPS/IRAS =
0.99

75 SINGS
Galaxies plus
M31, M33,
LMC & M101


