
    
      Fig. 3 

      
        [image: thumbnail]
      

      
Kernel positions of Uranus (5 × 5, in blue) and its moons (3 × 3, in black) shown on the Uranus subtracted product of OBSID 1342211117+18. Overlapping kernel elements (Uranus and Oberon on this given example here) caused redundancy in the fit of these kernel elements. Rotational symmetries were introduced into the kernels to eliminate this issue. The flux scale of the image is the same as in Fig. 4.


    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
Upper panel: derived fluxes fmoon from PSF photometry and their uncertainties σtot depending on the distance of the Uranian moon from the Uranus position for the 70, 100, and 160 μm filter, respectively. Lower panel: corresponding signal-to-noise ratios (S∕N
= [image: equation]). The dashed vertical line at ≈7.′′8, 11.′′ 1, and 17.′′ 8, respectively (scaling with λc
of the filter) indicates a radius inside which the uncertainty increases and the S/N degrades noticeably due to PSF residuals.


    

  
    Table 6 

TPM input parameters for the radiometric calculations and the interpretation of the obtained/available mid-/far-IR flux densities.



	Object
	HV
	A
	q
	pV
	Deff
	Orbital period



		(mag)
				(km)
	(days)





	Ariel (UI) [701]
	0.99
	0.230 ± 0.025
	0.43 ± 0.05
	0.53
	1159.0
	2.520



	Umbriel (UII) [702]
	1.76
	0.100 ± 0.010
	0.39 ± 0.04
	0.26
	1170.0
	4.144



	Titania (UIII) [703]
	0.78
	0.170 ± 0.015
	0.46 ± 0.05
	0.37
	1578.0
	8.706



	Oberon (UIV) [704]
	0.99
	0.140 ± 0.015
	0.44 ± 0.05
	0.31
	1522.0
	13.463



	Miranda (UV) [705]
	3.08
	0.200 ± 0.030
	0.44 ± 0.07
	0.45
	474.0
	1.413






Notes. The numbers are taken from Karkoschka (2001): HV are the mean values between Vmax and Vmin with an uncertainty of 0.04 mag, Deff was calculated from the specified radii (both from Table IV). The phase integral q and the Bond albedo A are from Table VII (q and qI0 ∕F, respectively). The geometric albedo pV was calculated via A = p q, with p∕pV ≈ 1.0 (Morrison & Lebofsky 1979).





  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
Thermophysical model of Oberon between 5 and 300 μm (black line) for the second epoch (2011-07-12). Photometric measurements are PACS observations (red boxes), the IRTF observation (blue diamond), and the Spitzer-IRS CASSIS data (orange spectrum: leading hemisphere observation;red spectrum: trailing hemisphere data). The CASSIS spectra suffer from Uranus stray light longward of 30 μm. The IRTF and IRS data were re-scaled to the model epoch with [image: equation]. Nevertheless, the IRTF flux appears to be too high with regard to the model, because the IRTF measurement was done under close to pole-on illumination, when the moon was hotter, while the model reflects more a viewing geometry close to equator-on, when the moon was colder due to heat transport to the night side. The insert shows the resulting TPM surface temperature map of Oberon for the range 40–85 K.


    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
Thermophysical model of Ariel between 5 and 300 μm (black line) for the second epoch (2011-07-12). Photometric measurements are PACS observations (red boxes), the IRTF observation (blue diamond). and the Spitzer-IRS CASSIS data (orange spectrum: leading hemisphere observation; red spectrum: trailing hemisphere data). The CASSIS spectra suffer from Uranus stray light over their full wavelength range. For an explanation of the IRTF and IRS data re-scale, see the text and caption of Fig. 7. The insert shows the resulting TPM surface temperature map of Ariel for the range between 40–85 K.


    

  
    Table 7 

Overview of the best thermophysical model parameter ranges and the resulting PACS filter colour correction factors cc.



	Object
	Γ
	Surface roughness
	cc70
	cc100
	cc160



		(J m−2 s−0.5 K−1)
	(rms)
			




	Titania (UIII) [703]
	7–11
	0.4
	0.984
	0.999
	1.032



	Oberon (UIV) [704]
	20
	0.5
	0.984
	0.999
	1.032



	Umbriel (UII) [702]
	5–12
	0.3
	0.984
	0.999
	1.032



	Ariel (UI) [701]
	5–13 (LH), 13–40 (TH)
	0.5
	0.983
	0.997
	1.030



	Miranda (UV) [705]
	<20
	0.5
	0.983
	0.998
	1.030






  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
70 μm maps of the Uranus moons after subtraction of the Uranus PSF reference. Pixel scale is 1.′′ 1. Moons for which the PSF is not or only slightly affected by PSF subtraction residuals are labelled in white. The central positions of moons for which the PSF is more significantly affected by PSF subtraction residuals or which are located closely together are marked by a red cross. If only the initial of a moon is labelled, then its PSF peak is located inside the critical residual area. The central position of Uranus is marked by a black or white cross and labelled in italics. The positions of the moons relative to Uranus within plus minus one day of the observation are indicated by small red lines (we note that these refer to the Uranus position at the time of observation). Since Miranda has an orbital period of P = 1.413 d, a closed orbit line is seen.


    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
100 μm maps of the Uranus moons after subtraction of the Uranus PSF reference. Pixel scale is 1.′′ 4. Moons for which the PSF is not or only slightly affected by PSF subtraction residuals are labelled in white. The central positions of moons for which the PSF is more significantly affected by PSF subtraction residuals or which are located closely together are marked by a red cross. If only the initial of a moon is labelled, then its PSF peak is located inside the critical residual area. The central position of Uranus is marked by a black or white cross and labelled in italics.


    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
160 μm maps of the Uranus moons after subtraction of the Uranus PSF reference. Pixel scale is 2.′′ 1. Moons for which the PSF is not or only slightly affected by PSF subtraction residuals are labelled in white. The red cross marks the central positions of moons for which the PSF is more significantly affected by PSF subtraction residuals or which are located closely together are marked. If only the initial of a moon is labelled, then its PSF peak is located inside the critical residual area. The central position of Uranus is marked by a black or white cross and labelled in italics.


    

  
    Table A.3 

PSF photometry of Oberon.



	OBSID
	OD
	MJD
	λref
	[image: equation]
	fmoon
	σpar
	σred
	σtot
	fmoon,cc
	fmodel
	[image: equation]
	rhelio
	Δobs
	α
	θU-O
	[image: equation]



			mid-time obs.
	μm
	(10−3)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
		(AU)
	(AU)
	(deg)
	(′′)
	




	1342211117
	579
	55 543.72060
	70.0
	1.892
	1.639
	0.0229
	0.1034
	0.1059
	1.666
	1.529
	1.090
	20.086
	19.971
	L 2.826
	6.31
	+0.03 (BH)



				160.0
	1.212
	0.806
	0.1168
	0.0594
	0.1310
	0.781
	0.782
	0.999
					


	1342211118
	579
	55 543.72464
	70.0
	1.796
	1.553
	0.0241
	0.0561
	0.0610
	1.578
	1.529
	1.032
	20.086
	19.971
	L 2.826
	6.32
	+0.03 (BH)



				160.0
	1.266
	0.846
	0.1205
	0.0469
	0.1293
	0.819
	0.782
	1.048
					


	1342211120
	579
	55 543.73128
	100.0
	1.612
	1.425
	0.0316
	0.1059
	0.1105
	1.426
	1.288
	1.107
	20.086
	19.971
	L 2.826
	6.35
	+0.03 (BH)



				160.0
	1.226
	0.817
	0.1143
	0.0902
	0.1456
	0.792
	0.782
	1.013
					


	1342211121
	579
	55 543.73532
	100.0
	1.776
	1.568
	0.0319
	0.0324
	0.0454
	1.569
	1.288
	1.218
	20.086
	19.971
	L 2.826
	6.37
	+0.03 (BH)



				160.0
	1.216
	0.813
	0.1161
	0.0586
	0.1300
	0.788
	0.782
	1.007
					


	




	1342223982
	789
	55 754.05794
	70.0
	1.828
	1.611
	0.0010
	0.0077
	0.0078
	1.637
	1.578
	1.038
	20.086
	19.804
	T 2.837
	30.90
	−0.74 (LH)



				160.0
	1.193
	0.807
	0.0029
	0.0069
	0.0075
	0.781
	0.803
	0.973
					


	1342223983
	789
	55 754.06198
	70.0
	1.867
	1.638
	0.0011
	0.0116
	0.0117
	1.664
	1.578
	1.055
	20.086
	19.804
	T 2.837
	30.95
	−0.74 (LH)



				160.0
	1.232
	0.836
	0.0028
	0.0113
	0.0116
	0.810
	0.803
	1.009
					


	1342223985
	789
	55 754.06862
	100.0
	1.526
	1.374
	0.0012
	0.0114
	0.0115
	1.376
	1.326
	1.037
	20.086
	19.804
	T 2.837
	31.02
	−0.74 (LH)



				160.0
	1.223
	0.826
	0.0029
	0.0044
	0.0052
	0.801
	0.803
	0.997
					


	1342223986
	789
	55 754.07266
	100.0
	1.559
	1.398
	0.0015
	0.0127
	0.0128
	1.400
	1.326
	1.055
	20.086
	19.804
	T 2.837
	31.07
	−0.74 (LH)



				160.0
	1.232
	0.839
	0.0028
	0.0076
	0.0081
	0.813
	0.803
	1.012
					


	




	1342235629
	957
	55 921.94924
	70.0
	1.842
	1.573
	0.0011
	0.0138
	0.0138
	1.599
	1.519
	1.053
	20.073
	20.115
	L 2.829
	24.69
	+0.58 (BH)



				160.0
	1.251
	0.819
	0.0038
	0.0106
	0.0113
	0.794
	0.774
	1.025
					


	1342235630
	957
	55 921.95328
	70.0
	1.851
	1.576
	0.0012
	0.0154
	0.0154
	1.601
	1.519
	1.054
	20.073
	20.115
	L 2.829
	24.75
	+0.58 (BH)



				160.0
	1.219
	0.800
	0.0038
	0.0043
	0.0058
	0.776
	0.774
	1.002
					


	1342235632
	957
	55 921.95992
	100.0
	1.517
	1.320
	0.0014
	0.0089
	0.0090
	1.321
	1.277
	1.035
	20.073
	20.115
	L 2.829
	24.84
	+0.59 (BH)



				160.0
	1.241
	0.814
	0.0037
	0.0082
	0.0090
	0.789
	0.774
	1.019
					


	1342235633
	957
	55 921.96396
	100.0
	1.558
	1.353
	0.0019
	0.0086
	0.0088
	1.354
	1.277
	1.060
	20.073
	20.115
	L 2.829
	24.89
	+0.59 (BH)



				160.0
	1.244
	0.819
	0.0038
	0.0125
	0.0130
	0.794
	0.774
	1.026
					


	




	1342246772
	1121
	56 086.18500
	70.0
	1.923
	1.597
	0.0012
	0.0334
	0.0335
	1.623
	1.500
	1.082
	20.070
	20.406
	T 2.744
	37.58
	+0.95 (TH)



				160.0
	1.246
	0.792
	0.0031
	0.0089
	0.0095
	0.768
	0.761
	1.009
					


	1342246773
	1121
	56 086.18904
	70.0
	1.890
	1.566
	0.0012
	0.0328
	0.0328
	1.591
	1.500
	1.061
	20.070
	20.406
	T 2.744
	37.56
	+0.95 (TH)



				160.0
	1.215
	0.776
	0.0034
	0.0081
	0.0088
	0.752
	0.761
	0.988
					


	1342246774
	1121
	56 086.19308
	100.0
	1.535
	1.300
	0.0014
	0.0057
	0.0059
	1.301
	1.258
	1.034
	20.070
	20.406
	T 2.744
	37.54
	+0.95 (TH)



				160.0
	1.225
	0.781
	0.0031
	0.0043
	0.0053
	0.757
	0.761
	0.995
					


	1342246775
	1121
	56 086.19712
	100.0
	1.525
	1.289
	0.0015
	0.0074
	0.0075
	1.290
	1.258
	1.025
	20.070
	20.405
	T 2.744
	37.52
	+0.95 (TH)



				160.0
	1.195
	0.762
	0.0034
	0.0070
	0.0077
	0.739
	0.761
	0.971
					


	




	1342257193
	1310
	56 275.07361
	70.0
	1.850
	1.625
	0.0011
	0.0129
	0.0129
	1.651
	1.579
	1.046
	20.060
	19.824
	L 2.773
	35.88
	+0.86 (TH)



				160.0
	1.201
	0.811
	0.0032
	0.0054
	0.0063
	0.785
	0.802
	0.979
					


	1342257194
	1310
	56 275.07765
	70.0
	1.866
	1.632
	0.0011
	0.0176
	0.0177
	1.659
	1.579
	1.051
	20.060
	19.824
	L 2.773
	35.84
	+0.86 (TH)



				160.0
	1.202
	0.816
	0.0033
	0.0036
	0.0049
	0.791
	0.802
	0.986
					


	1342257195
	1310
	56 275.08169
	100.0
	1.553
	1.396
	0.0013
	0.0148
	0.0149
	1.397
	1.325
	1.055
	20.060
	19.824
	L 2.773
	35.81
	+0.86 (TH)



				160.0
	1.224
	0.828
	0.0031
	0.0044
	0.0054
	0.802
	0.802
	1.000
					


	1342257196
	1310
	56 275.08573
	100.0
	1.544
	1.382
	0.0013
	0.0128
	0.0128
	1.383
	1.325
	1.044
	20.061
	19.825
	L 2.773
	35.78
	+0.86 (TH)



	
	
	
	160.0
	1.178
	0.799
	0.0033
	0.0097
	0.0103
	0.775
	0.802
	0.966
	
	
	
	
	





Notes. Applied colour correction factors cc to derive colour corrected fluxes fmoon,cc, are listed in Table 7. rhelio is the light-time corrected heliocentric range, Δobs is the range of target centre wrt. the observer, i.e. Herschel, α
is the Phase angle with indication of L(eading) or T(railing) the Sun, and
θU-O is the angular separation from Uranus. ṙhelio is the heliocentric range rate and [image: equation]
indicates L(eading) H(emisphere) or T(railing) H(emisphere), if the absolute value of the ratio is greater than
[image: equation], or B(oth) H(emispheres) otherwise. All five figures have been computed with the JPL Horizons On-Line Ephemeris System. The five epochs with 4 observations each are separated by horizontal lines.





  
    Table A.4 

PSF photometry of Umbriel.



	OBSID
	OD
	MJD
	λref
	[image: equation]
	fmoon
	σpar
	σred
	σtot
	fmoon,cc
	fmodel
	[image: equation]
	rhelio
	Δobs
	α
	θU-O
	[image: equation]



	
	
	mid-time obs.
	μm
	(10−3)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
		(AU)
	(AU)
	(deg)
	(′′)
	




	1342211117
	579
	55 543.72060
	70.0
	0.962
	0.833
	0.0035
	0.0182
	0.0185
	0.847
	0.915
	0.926
	20.091
	19.976
	L 2.825
	16.59
	−0.90 (LH)



				160.0
	0.662
	0.440
	0.0380
	0.0315
	0.0494
	0.427
	0.463
	0.921
					


	1342211118
	579
	55 543.72464
	70.0
	1.017
	0.880
	0.0034
	0.0116
	0.0121
	0.894
	0.915
	0.977
	20.091
	19.976
	L 2.825
	16.64
	−0.90 (LH)



				160.0
	0.666
	0.445
	0.0374
	0.0304
	0.0482
	0.431
	0.463
	0.931
					


	1342211120
	579
	55 543.73128
	100.0
	0.812
	0.718
	0.0059
	0.0076
	0.0096
	0.719
	0.766
	0.938
	20.091
	19.976
	L 2.825
	16.71
	−0.91 (LH)



				160.0
	0.657
	0.438
	0.0380
	0.0235
	0.0446
	0.425
	0.463
	0.917
					


	1342211121
	579
	55 543.73532
	100.0
	0.863
	0.762
	0.0059
	0.0051
	0.0078
	0.763
	0.766
	0.996
	20.091
	19.976
	L 2.826
	16.76
	−0.91 (LH)



				160.0
	0.700
	0.468
	0.0378
	0.0311
	0.0489
	0.453
	0.463
	0.979
					


	




	1342223982
	789
	55 754.05794
	70.0
	1.043
	0.919
	0.0107
	0.0157
	0.0189
	0.934
	0.941
	0.992
	20.085
	19.803
	T 2.837
	8.62
	+0.38 (BH)



				160.0
	0.707
	0.478
	0.0942
	0.0687
	0.1166
	0.463
	0.474
	0.977
					


	1342223983
	789
	55 754.06198
	70.0
	1.062
	0.932
	0.0080
	0.0200
	0.0215
	0.947
	0.941
	1.007
	20.085
	19.803
	T 2.837
	8.54
	+0.37 (BH)



				160.0
	0.638
	0.433
	0.0911
	0.0345
	0.0974
	0.420
	0.474
	0.885
					


	1342223985
	789
	55 754.06862
	100.0
	0.898
	0.809
	0.0235
	0.0144
	0.0275
	0.810
	0.786
	1.030
	20.085
	19.803
	T 2.836
	8.42
	+0.36 (BH)



				160.0
	0.744
	0.503
	0.1010
	0.0956
	0.1391
	0.487
	0.474
	1.027
					


	1342223986
	789
	55 754.07266
	100.0
	0.884
	0.793
	0.0196
	0.0125
	0.0232
	0.794
	0.786
	1.010
	20.085
	19.803
	T 2.836
	8.34
	+0.36 (BH)



				160.0
	0.715
	0.487
	0.0954
	0.0522
	0.1088
	0.472
	0.474
	0.995
					


	




	1342235629
	957
	55 921.94924
	70.0
	0.905
	0.773
	0.0252
	0.0502
	0.0561
	0.785
	0.907
	0.866
	20.075
	20.116
	L 2.828
	7.09
	−0.33 (BH)



				160.0
	0.637
	0.417
	0.1653
	0.0313
	0.1683
	0.404
	0.457
	0.884
					


	1342235630
	957
	55 921.95328
	70.0
	0.991
	0.843
	0.0199
	0.0250
	0.0320
	0.857
	0.907
	0.945
	20.075
	20.116
	L 2.828
	7.01
	−0.33 (BH)



				160.0
	0.646
	0.425
	0.1646
	0.1205
	0.2040
	0.411
	0.457
	0.900
					


	1342235632
	957
	55 921.95992
	100.0
	0.747
	0.650
	0.0463
	0.0437
	0.0636
	0.651
	0.758
	0.858
	20.075
	20.117
	L 2.828
	6.87
	−0.32 (BH)



				160.0
	0.742
	0.486
	0.1785
	0.0488
	0.1850
	0.471
	0.458
	1.029
					


	1342235633
	957
	55 921.96396
	100.0
	0.815
	0.708
	0.0425
	0.0293
	0.0516
	0.708
	0.758
	0.935
	20.075
	20.117
	L 2.828
	6.78
	−0.31 (BH)



				160.0
	0.584
	0.385
	0.1688
	0.0519
	0.1767
	0.373
	0.458
	0.813
					


	




	1342246772
	1121
	56 086.18500
	70.0
	1.022
	0.848
	0.0063
	0.0173
	0.0184
	0.862
	0.892
	0.966
	20.070
	20.406
	T 2.744
	10.30
	−0.49 (BH)



				160.0
	0.616
	0.392
	0.0724
	0.0611
	0.0947
	0.379
	0.448
	0.847
					


	1342246773
	1121
	56 086.18904
	70.0
	1.072
	0.889
	0.0082
	0.0275
	0.0287
	0.903
	0.892
	1.013
	20.070
	20.406
	T 2.744
	10.37
	−0.49 (BH)



				160.0
	0.646
	0.412
	0.0787
	0.0508
	0.0936
	0.399
	0.448
	0.892
					


	1342246774
	1121
	56 086.19308
	100.0
	0.778
	0.659
	0.0132
	0.0086
	0.0157
	0.660
	0.744
	0.887
	20.070
	20.406
	T 2.744
	10.44
	−0.50 (BH)



				160.0
	0.570
	0.363
	0.0773
	0.0651
	0.1011
	0.352
	0.448
	0.786
					


	1342246775
	1121
	56 086.19712
	100.0
	0.736
	0.622
	0.0162
	0.0308
	0.0348
	0.623
	0.744
	0.837
	20.070
	20.406
	T 2.744
	10.51
	−0.50 (BH)



				160.0
	0.442
	0.282
	0.0734
	0.0477
	0.0876
	0.273
	0.448
	0.610
					


	




	1342257193
	1310
	56 275.07361
	70.0
	1.078
	0.947
	0.0029
	0.0075
	0.0081
	0.963
	0.940
	1.024
	20.058
	19.822
	L 2.774
	15.83
	+0.84 (TH)



				160.0
	0.510
	0.344
	0.0344
	0.0396
	0.0524
	0.333
	0.473
	0.705
					


	1342257194
	1310
	56 275.07765
	70.0
	1.102
	0.964
	0.0034
	0.0104
	0.0110
	0.980
	0.940
	1.042
	20.058
	19.822
	L 2.774
	15.88
	+0.85 (TH)



				160.0
	0.573
	0.389
	0.0314
	0.0435
	0.0536
	0.377
	0.473
	0.797
					


	1342257195
	1310
	56 275.08169
	100.0
	0.905
	0.814
	0.0064
	0.0042
	0.0077
	0.815
	0.785
	1.038
	20.058
	19.822
	L 2.774
	15.94
	+0.85 (TH)



				160.0
	0.523
	0.354
	0.0373
	0.0469
	0.0599
	0.343
	0.473
	0.725
					


	1342257196
	1310
	56 275.08573
	100.0
	0.896
	0.802
	0.0056
	0.0038
	0.0068
	0.803
	0.785
	1.023
	20.058
	19.822
	L 2.774
	15.99
	+0.86 (TH)



				160.0
	0.445
	0.302
	0.0380
	0.0625
	0.0731
	0.293
	0.473
	0.618
					





Notes. Applied colour correction factors cc to derive colour corrected fluxes fmoon,cc, are listed in Table 7. rhelio is the light-time corrected heliocentric range, Δobs is the range of target centre wrt. the observer, i.e. Herschel, α is the Phase angle with indication of L(eading) or T(railing) the Sun, and θU-O is the angular separation from Uranus. ṙhelio is the heliocentric range rate and [image: equation]
indicates L(eading) H(emisphere) or T(railing) H(emisphere), if the absolute value of the ratio is greater than
[image: equation], or B(oth) H(emispheres) otherwise. All five figures have been computed with the JPL Horizons On-Line Ephemeris System. The five epochs with 4 observations each are separated by horizontal lines.





  
    Table A.5 

PSF photometry of Ariel.



	OBSID
	OD
	MJD
	λref
	[image: equation]
	fmoon
	σpar
	σred
	σtot
	fmoon,cc
	fmodel
	[image: equation]
	rhelio
	Δobs
	α
	θU-O
	[image: equation]



			mid-time obs.
	μm
	(10−3)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
		(AU)
	(AU)
	(deg)
	(′′)
	




	1342211117
	579
	55 543.72060
	70.0
	0.859
	0.745
	0.0063
	0.0093
	0.0112
	0.758
	0.751
	1.009
	20.090
	19.975
	L 2.826
	13.15
	+1.00 (TH)



				160.0
	0.278
	0.185
	0.1387
	0.0797
	0.1600
	0.179
	0.410
	0.438
					


	1342211118
	579
	55 543.72464
	70.0
	0.845
	0.730
	0.0069
	0.0236
	0.0246
	0.743
	0.751
	0.989
	20.090
	19.975
	L 2.826
	13.14
	+1.00 (TH)



				160.0
	0.364
	0.243
	0.1345
	0.0906
	0.1621
	0.236
	0.410
	0.576
					


	1342211120
	579
	55 543.73128
	100.0
	0.728
	0.644
	0.0130
	0.0285
	0.0313
	0.645
	0.656
	0.984
	20.090
	19.975
	L 2.826
	13.12
	+1.00 (TH)



				160.0
	0.333
	0.222
	0.1316
	0.0938
	0.1616
	0.216
	0.410
	0.526
					


	1342211121
	579
	55 543.73532
	100.0
	0.660
	0.582
	0.0148
	0.0201
	0.0249
	0.584
	0.656
	0.890
	20.090
	19.975
	L 2.826
	13.11
	+0.99 (TH)



				160.0
	0.413
	0.276
	0.1188
	0.0816
	0.1442
	0.268
	0.410
	0.654
					


	




	1342223982
	789
	55 754.05794
	70.0
	0.932
	0.821
	0.0052
	0.0107
	0.0119
	0.835
	0.780
	1.071
	20.083
	19.802
	T 2.837
	13.05
	−0.98 (LH)



				160.0
	0.345
	0.233
	0.0974
	0.0681
	0.1188
	0.226
	0.422
	0.537
					


	1342223983
	789
	55 754.06198
	70.0
	0.910
	0.798
	0.0056
	0.0225
	0.0232
	0.812
	0.779
	1.042
	20.083
	19.802
	T 2.837
	13.07
	−0.98 (LH)



				160.0
	0.239
	0.162
	0.0914
	0.0904
	0.1286
	0.157
	0.422
	0.372
					


	1342223985
	789
	55 754.06862
	100.0
	0.868
	0.782
	0.0103
	0.0161
	0.0191
	0.784
	0.678
	1.157
	20.083
	19.801
	T 2.837
	13.11
	−0.98 (LH)



				160.0
	0.362
	0.244
	0.0963
	0.0438
	0.1058
	0.237
	0.422
	0.562
					


	1342223986
	789
	55 754.07266
	100.0
	0.943
	0.846
	0.0122
	0.0153
	0.0196
	0.848
	0.678
	1.251
	20.083
	19.801
	T 2.837
	13.13
	−0.99 (LH)



				160.0
	0.224
	0.153
	0.0886
	0.0798
	0.1193
	0.148
	0.422
	0.351
					


	




	1342235629
	957
	55 921.94924
	70.0
	0.850
	0.726
	0.0084
	0.0332
	0.0343
	0.739
	0.748
	0.987
	20.077
	20.119
	L 2.829
	11.59
	+0.88 (TH)



				160.0
	0.250
	0.164
	0.1338
	0.0517
	0.1434
	0.159
	0.406
	0.391
					


	1342235630
	957
	55 921.95328
	70.0
	0.824
	0.702
	0.0093
	0.0146
	0.0173
	0.714
	0.748
	0.954
	20.077
	20.119
	L 2.829
	11.53
	+0.87 (TH)



				160.0
	0.226
	0.149
	0.1264
	0.0721
	0.1455
	0.144
	0.406
	0.355
					


	1342235632
	957
	55 921.95992
	100.0
	0.615
	0.536
	0.0208
	0.0358
	0.0414
	0.537
	0.651
	0.825
	20.077
	20.119
	L 2.828
	11.43
	+0.86 (TH)



				160.0
	0.201
	0.132
	0.1345
	0.0725
	0.1528
	0.128
	0.406
	0.316
					


	1342235633
	957
	55 921.96396
	100.0
	0.683
	0.593
	0.0231
	0.0206
	0.0310
	0.594
	0.651
	0.913
	20.077
	20.119
	L 2.828
	11.37
	+0.86 (TH)



				160.0
	0.232
	0.153
	0.1330
	0.0450
	0.1404
	0.149
	0.406
	0.366
					


	




	1342246772
	1121
	56 086.18500
	70.0
	0.852
	0.708
	0.0811
	0.1371
	0.1593
	0.720
	0.743
	0.969
	20.070
	20.406
	T 2.744
	4.47
	+0.03 (BH)



				160.0
	0.072
	0.046
	1.6721
	0.0569
	1.6731
	0.045
	0.401
	0.111
					


	1342246773
	1121
	56 086.18904
	70.0
	0.633
	0.525
	0.0778
	0.1864
	0.2020
	0.534
	0.743
	0.718
	20.070
	20.406
	T 2.744
	4.46
	+0.02 (BH)



				160.0
	0.200
	0.128
	0.6343
	0.1172
	0.6450
	0.124
	0.401
	0.309
					


	1342246774
	1121
	56 086.19308
	100.0
	1.077
	0.912
	0.1160
	0.0960
	0.1506
	0.915
	0.645
	1.418
	20.070
	20.406
	T 2.744
	4.45
	+0.01 (BH)



				160.0
	0.303
	0.193
	0.6355
	0.0828
	0.6409
	0.188
	0.401
	0.468
					


	1342246775
	1121
	56 086.19712
	100.0
	1.215
	1.027
	0.1131
	0.0851
	0.1415
	1.030
	0.645
	1.597
	20.070
	20.405
	T 2.744
	4.45
	−0.00 (BH)



				160.0
	0.663
	0.423
	0.7415
	0.3194
	0.8073
	0.410
	0.401
	1.024
					


	




	1342257193
	1310
	56 275.07361
	70.0
	0.663
	0.582
	0.0510
	0.1044
	0.1162
	0.592
	0.781
	0.758
	20.060
	19.824
	L 2.774
	6.13
	+0.36 (BH)



				160.0
	0.499
	0.337
	0.3590
	0.1382
	0.3847
	0.327
	0.422
	0.775
					


	1342257194
	1310
	56 275.07765
	70.0
	0.751
	0.657
	0.0442
	0.0321
	0.0546
	0.668
	0.781
	0.856
	20.060
	19.824
	L 2.774
	6.03
	+0.35 (BH)



				160.0
	0.246
	0.167
	0.3202
	0.1194
	0.3418
	0.162
	0.422
	0.384
					


	1342257195
	1310
	56 275.08169
	100.0
	0.503
	0.452
	0.0673
	0.0493
	0.0834
	0.453
	0.678
	0.668
	20.060
	19.824
	L 2.774
	5.94
	+0.34 (BH)



				160.0
	0.214
	0.144
	0.3606
	0.0476
	0.3637
	0.140
	0.422
	0.332
					


	1342257196
	1310
	56 275.08573
	100.0
	0.678
	0.607
	0.0604
	0.0215
	0.0641
	0.609
	0.678
	0.898
	20.060
	19.824
	L 2.774
	5.85
	+0.33 (BH)



				160.0
	0.473
	0.321
	0.3281
	0.1268
	0.3517
	0.312
	0.422
	0.739
					





Notes. Applied colour correction factors cc to derive colour corrected fluxes fmoon,cc, are listed in Table 7. rhelio is the light-time corrected heliocentric range, Δobs is the range of target centre wrt. the observer, i.e. Herschel, α is the Phase angle with indication of L(eading) or T(railing) the Sun, and θU-O is the angular separation from Uranus. ṙhelio is the heliocentric range rate and [image: equation]
indicates L(eading) H(emisphere) or T(railing) H(emisphere), if the absolute value of the ratio is greater than
[image: equation], or B(oth) H(emispheres) otherwise. All five figures have been computed with the JPL Horizons On-Line Ephemeris System. The five epochs with 4 observations each are separated by horizontal lines.





  
    Table A.6 

PSF photometry of Miranda.



	OBSID
	OD
	MJD
	λref
	[image: equation]
	fmoon
	σpar
	σred
	σtot
	fmoon,cc
	fmodel
	[image: equation]
	rhelio
	Δobs
	α
	θU-O
	[image: equation]



			mid-time obs.
	μm
	(10−3)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
		(AU)
	(AU)
	(deg)
	(′′)
	




	1342211117
	579
	55 543.72060
	70.0
	0.141
	0.122
	0.0996
	0.0650
	0.1189
	0.124
	0.129
	0.964
	20.089
	19.974
	L 2.826
	7.56
	+0.84 (TH)



	1342211118
	579
	55 543.72464
	70.0
	0.299
	0.258
	0.1219
	0.0253
	0.1244
	0.263
	0.129
	2.038
	20.089
	19.975
	L 2.826
	7.65
	+0.85 (TH)



	1342211120
	579
	55 543.73128
	100.0
	0.110
	0.097
	0.2645
	0.0254
	0.2657
	0.097
	0.112
	0.870
	20.090
	19.975
	L 2.826
	7.78
	+0.86 (TH)



	




	1342211121
	579
	55 543.73532
	100.0
	0.187
	0.165
	0.2922
	0.0810
	0.3032
	0.166
	0.112
	1.480
	20.090
	19.975
	L 2.826
	7.85
	+0.87 (TH)



	1342223982
	789
	55 754.05794
	70.0
	0.102
	0.090
	0.3742
	0.0720
	0.3810
	0.092
	0.134
	0.684
	20.082
	19.801
	T 2.837
	3.50
	−0.21 (BH)



	1342223983
	789
	55 754.06198
	70.0
	0.042
	0.037
	0.6195
	0.0482
	0.6213
	0.037
	0.134
	0.279
	20.082
	19.800
	T 2.837
	3.43
	−0.19 (BH)



	1342223985
	789
	55 754.06862
	100.0
	–
	–
	–
	–
	–
	–
	0.115
	–
	20.082
	19.800
	T 2.837
	3.33
	−0.17 (BH)



	1342223986
	789
	55 754.07266
	100.0
	–
	–
	–
	–
	–
	–
	0.116
	–
	20.082
	19.800
	T 2.837
	3.27
	−0.15 (BH)



	




	1342235629
	957
	55 921.94924
	70.0
	0.435
	0.371
	0.1109
	0.0656
	0.1289
	0.378
	0.128
	2.954
	20.077
	20.118
	L 2.828
	8.91
	−1.00 (LH)



	1342235630
	957
	55 921.95328
	70.0
	0.228
	0.194
	0.0926
	0.0744
	0.1188
	0.197
	0.128
	1.542
	20.076
	20.118
	L 2.828
	8.91
	−1.00 (LH)



	1342235632
	957
	55 921.95992
	100.0
	0.158
	0.137
	0.2457
	0.0765
	0.2573
	0.137
	0.111
	1.238
	20.076
	20.118
	L 2.828
	8.91
	−1.00 (LH)



	1342235633
	957
	55 921.96396
	100.0
	0.098
	0.085
	0.2618
	0.0242
	0.2629
	0.085
	0.111
	0.767
	20.076
	20.118
	L 2.828
	8.91
	−1.00 (LH)



	




	1342246772
	1121
	56 086.18500
	70.0
	0.276
	0.230
	0.3037
	0.1285
	0.3298
	0.233
	0.127
	1.838
	20.068
	20.404
	T 2.744
	4.53
	−0.39 (BH)



	1342246773
	1121
	56 086.18904
	70.0
	0.217
	0.180
	0.4240
	0.0450
	0.4264
	0.183
	0.127
	1.441
	20.068
	20.404
	T 2.745
	4.44
	−0.38 (BH)



	1342246774
	1121
	56 086.19308
	100.0
	0.222
	0.188
	0.6144
	0.0148
	0.6146
	0.189
	0.110
	1.714
	20.068
	20.404
	T 2.745
	4.35
	−0.36 (BH)



	1342246775
	1121
	56 086.19712
	100.0
	0.160
	0.135
	0.5923
	0.0373
	0.5934
	0.135
	0.110
	1.231
	20.068
	20.404
	T 2.745
	4.26
	−0.34 (BH)



	




	1342257193
	1310
	56 275.07361
	70.0
	0.329
	0.289
	0.2983
	0.0739
	0.3073
	0.294
	0.134
	2.193
	20.059
	19.823
	L 2.773
	4.74
	−0.46 (BH)



	1342257194
	1310
	56 275.07765
	70.0
	0.191
	0.167
	0.2981
	0.0610
	0.3042
	0.170
	0.134
	1.266
	20.059
	19.823
	L 2.773
	4.85
	−0.48 (BH)



	1342257195
	1310
	56 275.08169
	100.0
	0.048
	0.044
	0.4470
	0.0228
	0.4476
	0.044
	0.116
	0.376
	20.059
	19.823
	L 2.773
	4.97
	−0.49 (BH)



	1342257196
	1310
	56 275.08573
	100.0
	0.170
	0.152
	0.4948
	0.0481
	0.4971
	0.153
	0.116
	1.315
	20.059
	19.823
	L 2.773
	5.08
	−0.51 (BH)






Notes. Applied colour correction factors cc to derive colour corrected fluxes fmoon,cc, are listed in Table 7. rhelio is the light-time corrected heliocentric range, Δobs is the range of target centre wrt. the observer, i.e. Herschel, α is the Phase angle with indication of L(eading) or T(railing) the Sun, and θU-O is the angular separation from Uranus. ṙhelio is the heliocentric range rate and [image: equation]
indicates L(eading) H(emisphere) or T(railing) H(emisphere), if the absolute value of the ratio is greater than
[image: equation], or B(oth) H(emispheres) otherwise. All five figures have been computed with the JPL Horizons On-Line Ephemeris System.





  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
Relation of PACS photometer detector response, as indicated by a normalised flux level, with the telescope background power for the 70, 100, and 160 μm filters. The fits were done both for PSF photometry (red) and aperture photometry (blue).
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