
    
      Table 4 

      CO J(2−1) line areas, Doppler shifts, and production rates.

      
        


	UT date (dd.dd/mm/yyyy)
	rh (au)
	Molecule
	Line area(a) (mK km s−1)
	Velocity shift (km s−1)
	Prod. rate(b) (s−1)
	Jet component Prod. rate (b,c) (s−1)





	29.82/12/2007
	5.981
	CO
	271 ± 18
	−0.25 ± 0.03
	(4.8 ± 0.3) × 1028
	(2.6 ± 0.2) × 1028



	30.82/12/2007
	5.981
	CO
	301 ± 17
	−0.19 ± 0.02
	(5.1 ± 0.3) × 1028
	(2.2 ± 0.2) × 1028



	31.81/12/2007
	5.981
	CO
	292 ± 30
	−0.26 ± 0.05
	(4.9 ± 0.5) × 1028
	(2.7 ± 0.3) × 1028



	12.05/02/2010
	6.194
	CO
	332±9
	−0.28 ± 0.01
	(5.6 ± 0.2) × 1028
	(3.4 ± 0.1) × 1028



	17.87/04/2010
	6.206
	CO
	265 ± 14
	−0.18 ± 0.02
	(4.8 ± 0.3) × 1028
	(2.1 ± 0.1) × 1028



	30.79/04/2010
	6.208
	CO
	188±17
	−0.36 ± 0.05
	(3.6 ± 0.3) × 1028
	(2.7 ± 0.2) × 1028



	22.64/05/2010
	6.212
	CO
	201 ± 18
	−0.24 ± 0.04
	(4.0 ± 0.4) × 1028
	(2.2 ± 0.2) × 1028



	28.78/05/2010
	6.213
	CO
	189 ± 26
	−0.21 ± 0.05
	(3.9 ± 0.5) × 1028
	(1.9 ± 0.3) × 1028



	11.18/01/2011
	6.245
	CO
	159±10
	−0.27 ± 0.03
	(2.9 ± 0.2) × 1028
	(1.7 ± 0.1) × 1028



	13.94/11/2021
	5.930
	CO
	185 ± 10
	−0.30 ± 0.03
	(3.0 ± 0.2) × 1028
	(1.9 ± 0.1) × 1028



	14.95/11/2021
	5.931
	CO
	201 ± 5
	−0.21 ± 0.01
	(3.3 ± 0.1) × 1028
	(1.7 ± 0.1) × 1028



	15.99/11/2021
	5.931
	CO
	190±9
	−0.20 ± 0.02
	(3.1 ± 0.2) × 1028
	(1.5 ± 0.1) × 1028





      

      
Notes. (a)Line area on the main-beam brightness temperature scale. (b)Assuming nucleus production, and a coma temperature of 6 K (see Sect. 3.1). (c)Derived from the line area measured between −0.7 and −0.3 km s−1.




    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        CO J(2−1) line observed in comet 29P with the IRAM 30 m telescope, from 2007 to 2021. Channels corresponding to the CO line from Earth’s mesosphere (2007 spectrum obtained in FSW mode) and CO galactic lines (the 2021 spectrum includes data in PSW mode) are blanked. The velocity scale is in the comet rest frame. The spectral resolution is 51 m s−1.

      

    

  
    
      Table 5 

      Relevant 29P outbursts.

      
        


	Outburst date
	Peak mR
	∆mR
	Ref.
	Label





	[image: equation]
	Dec. 2007
	12.7
	3.4
	(1, 2)
	A



	9.71 ± 0.4
	Nov. 2009
	13.5
	2.5
	(1,3)
	B



	2.48 ± 0.15
	Feb. 2010
	11.6
	4.6
	(1,3)
	C



	16.05 ± 0.11
	Apr. 2010
	12.8
	3.9
	(1,3)
	D



	5.5
	May 2010
	15.2
	1.0
	(4)
	E



	24.40 ± 0.4
	May 2010
	14.7
	1.2
	(1)
	F



	27.8
	Sep. 2021
	11.5
	4.5
	(5)
	G



	23.75
	Oct. 2021
	13.1
	2.5
	(5)
	H



	3.41
	Nov. 2021
	15.2
	0.6
	(5)
	I





      

      
References. (1) Miles (2016); (2) this work; (3) Trigo-Rodríguez et al. (2010); (4) from Spanish amateur data (Kidger homepage); (5) R. Miles/J.-F Soulier (priv. comm.).




    

  
    
      Table 6 

      Abundances relative to CO.

      
        


	Quantity
	29P rh ~ 6 au
	Comets rh ~ 1 au
	Hale-Bopp(a) rh ~ 6 au





	Q(H2O)/Q(CO)
	0.10
	5–200(a,b,c)
	≤0.08(g)



	Q(HCN)/Q(CO)
	0.001
	0.01–0.5(a,b,c)
	0.003



	Q(NH3)/Q(CO)
	<0.1
	0.03–1.0(b,c,d)
	–



	Q(CO2)/Q(CO)
	<0.01(e)
	0.5–5(f)
	–





      

      
Notes. Abundances derived assuming molecule release from the nucleus, a condition that is not verified at rh = 6 au from the Sun. (a)Biver et al. (2002). (b)Dello Russo et al. (2016). (c)Lippi et al. (2021), excluding values from the hyperactive comet 103P/Hartley 2. (d)DiSanti et al. (2017). (e)Ootsubo et al. (2012). (f)A'Hearn et al. (2012), excluding the atypical value of 100 measured in 103P/Hartley 2. (g)Extrapolating the Q(H2O) trend observed post-perihelion.




    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        CO production rates in the jet component (blue symbols) and complementary component (red symbols) as a function of the total CO production rate. They are inferred from the line areas measured between −0.7 and −0.3 km s−1, and between −0.3 and +0.4 km s−1, respectively. Values for the jet component and total production rates are given in Table 4. The dashed blue and red lines show linear fits to the data points that correspond to the jet and complementary components, respectively.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        CO production rates and reduced nuclear magnitudes in December 2007 and April-May 2010. The times of outbursts A and D are marked by dot-dashed lines. Outbursts E and F are also shown. The R nuclear magnitudes are measured inside an aperture with a diameter of 10″ (Spanish amateur data reported in Tables D.1 and D.2; homepage of M. Kidger). The relation between the CO and magnitude scales is log10(Q(CO)) = 29.25−0.062 mR(1, rh, 0), consistent with Eq. (2).

      

    

  
    
      Table 7 

      PACS photometry results.

      
        


	UT Date (yyyy/mm/dd)
	70-µm Nuc. flux(a) (mJy)
	160-µm Nuc. Flux(b) (mJy)
	NEATM Nuc. Radius (km)
	70-µm coma flux(c) (mJy)
	160-µm coma flux(c) (mJy)





	2010/06/10
	102±10
	31
	30.8 ± 3
	146 ± 10(10″)
	45 ± 10 (10″)



	2011/01/02
	128±10
	39
	30.3 ± 3
	93 ± 10 (6″)
	36 ± 10 (6″)



	2013/02/17
	140±10
	43
	31.9±3
	71 ± 10 (10″)
	14 ± 5(10″)





      

      
Notes. (a)The aperture-corrected total nucleus flux density measured in PACS 70-µm images. (b)160 µm NEATM derived nucleus flux estimate based on the best-fit nucleus radius value derived from the 70 µm image analysis. (c)The radius of the photometric aperture is specified in brackets. The 2011 data used a smaller aperture due to the presence of a source close to the nucleus.




    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Same as Fig. 9, but considering the contribution of outburst material. The dashed blue line shows the fit to all 29P data (Eq. (5)). The dot-dashed purple line shows the fit to IRAM 29P data (Eq. (6)). The dotted red line shows the curve log10(Q(CO)) = 30.5 −0.22 mR(1, rh, 0) determined for comet Hale-Bopp (Appendix B).

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Properties of icy grains as a function of size. (a) Grain temperature. (b) Grain velocity computed assuming a CO production rate of 4 × 1028 s−1 emitted in a cone with a half-angle equal to ψ = 45° (dashed curve) or ψ = 180° (solid curve), and a dust and nucleus density equal to 500 kg m−3. Velocities in the gray region are excluded at 1σ from the velocity offset of the H2O and HCN lines. (c) Grain-sublimation lifetime; the two horizontal blue dotted lines correspond to the elapsed time between the 16.05 April 2010 outburst and the Berschel H2O observations. (d) Scale length defined as the product of the grain-sublimation lifetime times the grain velocity (calculated with ψ = 45°); the horizontal line corresponds to the limit of CO free-molecular flow (see text). In panels a, c and d the black and red curves correspond to crystalline ice mixed with olivine and carbon, respectively. Solid and dashed lines show ice-poor grains (vi = 0.5, ice mass fraction of 29%) and ice-rich grains (vi = 0.1, ice mass fraction of 78%), respectively.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Radial H2O number density in the coma of 29P after an outburst releasing icy grains during two days at a rate Qdust. The results are shown for an elapsed time ∆Toutburst = 3 days from the onset of the outburst (plain symbols, leftmost curves) and ∆Toutburst = 25 days (open symbols, rightmost curves). Qdust (given in the legend) is set so that the number of molecules within the HIFI beam (whose projected radius is ~8 × 104 km) is 1033 molecules at time ∆Toutburst = 3 days, corresponding to the 19.05 April 2010 measurement. The results for amin = 3 and 8 μm are shown in red and dark red, respectively. The maximum grain radius is amax = 50 μm, and the size index is α = −3.5. Results are shown for both ice-poor (vi = 0.5) and ice-rich (vi = 0.1) carbon grains. The dot-dashed line is a Haser model with Q(H2O) = 4.6 × 1027 s−1 and expansion velocity [image: equation].

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Model outputs for the ratio of the H2O column densities within the HIFI beam at ∆Toutburst = 25 days and ∆Toutburst = 3 days (referred as to ζ in the text). For comparison, the measured intensity ratio of 0.73 ± 0.21 between 11 May 2010 and 19 April 2010 is indicated by the gray region. For all models, the number of molecules within the HIFI beam is 1033 molecules at time ∆Toutburst = 3 days, corresponding to the 19.05 April 2010 observation, and the derived dust production is given in the x-axis. The model parameters are the outburst duration of 2 days, amax = 50 μm, and α = −3.5. amin takes different values from 3 to 20 μm, which are indicated (in μm units) on the plot above the corresponding model results. Results are shown for both ice-poor (vi = 0.5) and ice-rich (vi = 0.1) carbon grains.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        PACS image in the 60−85 μm band from June 10, 2010. From left to right: Observed image (2′ × 2′, 5.77 × 105 km per side; equatorial north is up and east is to the left), the coma model, and the residuals after the coma model was subtracted.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        SPIRE images of 29P in 250 (top left), 350 (top right) and 500 (bottom) μm filters obtained on 10 June 2010. Flux is given in Jy/beam (color bar). The insets show a zoom of the images centered on the comet position. Negative pixel values are the result of the local background subtraction.

      

    

  
    
      Table D.2 

      Magnitudes in an aperture with a diameter of 10″ in 2010.

      
        


	Date jj/mm/yyyy
	Time hr:mn
	Obsa
	rh (au)
	∆ (au)
	mR
	mR(1, rh, 0)





	02/04/2010
	21:19
	J97
	6.203
	5.582
	15.80
	11.75



	02/04/2010
	21:25
	J97
	6.203
	5.582
	15.80
	11.75



	02/04/2010
	21:26
	J97
	6.203
	5.582
	15.80
	11.75



	02/04/2010
	21:31
	J97
	6.203
	5.582
	15.80
	11.75



	02/04/2010
	23:03
	J53
	6.203
	5.582
	16.10
	12.05



	02/04/2010
	23:09
	J53
	6.203
	5.582
	16.07
	12.02



	02/04/2010
	23:12
	J53
	6.203
	5.582
	16.10
	12.05



	02/04/2010
	23:14
	J53
	6.203
	5.582
	16.10
	12.05



	02/04/2010
	23:17
	J47
	6.203
	5.582
	16.00
	11.95



	02/04/2010
	23:40
	J47
	6.203
	5.582
	15.90
	11.85



	03/04/2010
	00:01
	J47
	6.203
	5.582
	15.90
	11.85



	04/04/2010
	19:51
	213
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	20:14
	213
	6.198
	5.283
	16.08
	12.14



	04/04/2010
	20:19
	213
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	20:33
	213
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	22:37
	945
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	22:41
	945
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	22:48
	945
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	22:50
	945
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	22:54
	945
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	23:03
	945
	6.198
	5.283
	16.10
	12.16



	04/04/2010
	23:17
	J53
	6.198
	5.283
	16.20
	12.26



	04/04/2010
	23:40
	J53
	6.198
	5.283
	16.13
	12.19



	04/04/2010
	23:43
	J53
	6.198
	5.283
	16.20
	12.26



	04/04/2010
	23:49
	J53
	6.198
	5.283
	16.10
	12.16



	05/04/2010
	21:07
	J47
	6.198
	5.290
	16.10
	12.15



	05/04/2010
	21:13
	J47
	6.198
	5.290
	16.10
	12.15



	05/04/2010
	21:22
	J47
	6.198
	5.290
	16.10
	12.15



	05/04/2010
	21:51
	J51
	6.198
	5.290
	16.10
	12.15



	05/04/2010
	22:10
	J51
	6.198
	5.290
	16.10
	12.15



	05/04/2010
	22:30
	J51
	6.198
	5.290
	16.10
	12.15



	06/04/2010
	00:20
	945
	6.198
	5.290
	16.00
	12.05



	06/04/2010
	00:24
	945
	6.198
	5.290
	16.00
	12.05



	06/04/2010
	00:26
	945
	6.198
	5.290
	16.01
	12.06



	06/04/2010
	00:28
	945
	6.198
	5.290
	16.00
	12.05



	06/04/2010
	00:32
	945
	6.198
	5.290
	16.00
	12.05



	06/04/2010
	00:36
	945
	6.198
	5.290
	16.00
	12.05



	07/04/2010
	22:16
	J53
	6.204
	5.650
	16.10
	12.00



	07/04/2010
	22:29
	J53
	6.204
	5.650
	16.13
	12.03



	07/04/2010
	22:30
	J53
	6.204
	5.650
	16.10
	12.00



	07/04/2010
	22:44
	J53
	6.204
	5.650
	16.10
	12.00



	07/04/2010
	23:51
	I96
	6.204
	5.650
	16.10
	12.00



	08/04/2010
	00:22
	I96
	6.204
	5.650
	16.10
	12.00



	08/04/2010
	00:26
	I96
	6.204
	5.650
	16.13
	12.03



	08/04/2010
	01:05
	I96
	6.204
	5.650
	16.20
	12.10



	08/04/2010
	22:26
	J53
	6.204
	5.650
	16.10
	12.00



	08/04/2010
	22:32
	J53
	6.204
	5.650
	16.20
	12.10



	08/04/2010
	22:32
	J53
	6.204
	5.650
	16.24
	12.14



	08/04/2010
	22:38
	J53
	6.204
	5.650
	16.30
	12.20



	09/04/2010
	19:35
	A06
	6.205
	5.679
	16.10
	11.99



	09/04/2010
	20:00
	A06
	6.205
	5.679
	16.11
	12.00



	09/04/2010
	20:12
	A06
	6.205
	5.679
	16.10
	11.99



	09/04/2010
	20:39
	213
	6.205
	5.679
	16.20
	12.09



	09/04/2010
	20:49
	213
	6.205
	5.679
	16.19
	12.08



	09/04/2010
	20:49
	213
	6.205
	5.679
	16.20
	12.09



	09/04/2010
	20:59
	213
	6.205
	5.679
	16.20
	12.09



	09/04/2010
	21:06
	J97
	6.205
	5.679
	16.10
	11.99



	09/04/2010
	21:14
	J97
	6.205
	5.679
	16.00
	11.89



	09/04/2010
	21:15
	J97
	6.205
	5.679
	16.10
	11.99



	09/04/2010
	21:20
	J97
	6.205
	5.679
	16.10
	11.99



	09/04/2010
	21:20
	B20
	6.205
	5.679
	16.15
	12.04



	10/04/2010
	20:27
	B20
	6.205
	5.693
	16.09
	11.97



	10/04/2010
	21:21
	945
	6.205
	5.693
	15.90
	11.78



	10/04/2010
	21:34
	945
	6.205
	5.693
	15.80
	11.68



	10/04/2010
	21:37
	945
	6.205
	5.693
	15.86
	11.74



	10/04/2010
	21:41
	945
	6.205
	5.693
	15.90
	11.78



	10/04/2010
	21:46
	945
	6.205
	5.693
	15.80
	11.68



	10/04/2010
	21:51
	945
	6.205
	5.693
	15.90
	11.78



	10/04/2010
	22:43
	J53
	6.205
	5.693
	16.10
	11.98



	10/04/2010
	22:49
	J53
	6.205
	5.693
	16.11
	11.99



	10/04/2010
	22:49
	J53
	6.205
	5.693
	16.00
	11.88



	10/04/2010
	22:56
	J53
	6.205
	5.693
	16.20
	12.08



	12/04/2010
	21:06
	J38
	6.205
	5.722
	16.10
	11.96



	12/04/2010
	21:11
	J38
	6.205
	5.722
	16.10
	11.96



	12/04/2010
	21:16
	J38
	6.205
	5.722
	16.14
	12.00



	12/04/2010
	21:24
	J38
	6.205
	5.722
	16.10
	11.96



	12/04/2010
	22:44
	J47
	6.205
	5.722
	16.30
	12.16



	12/04/2010
	23:03
	J47
	6.205
	5.722
	16.30
	12.16



	12/04/2010
	23:04
	J47
	6.205
	5.722
	16.31
	12.17



	12/04/2010
	23:28
	J47
	6.205
	5.722
	16.30
	12.16



	14/04/2010
	20:27
	213
	6.205
	5.752
	16.50
	12.35



	14/04/2010
	20:32
	213
	6.205
	5.752
	16.45
	12.30



	14/04/2010
	20:37
	213
	6.205
	5.752
	16.40
	12.25



	14/04/2010
	20:57
	J38
	6.205
	5.752
	16.40
	12.25



	14/04/2010
	21:00
	J38
	6.205
	5.752
	16.40
	12.25



	14/04/2010
	21:04
	J38
	6.205
	5.752
	16.38
	12.23



	14/04/2010
	21:09
	J38
	6.205
	5.752
	16.40
	12.25



	14/04/2010
	21:42
	J47
	6.205
	5.752
	16.40
	12.25



	14/04/2010
	21:46
	J47
	6.205
	5.752
	16.30
	12.15



	14/04/2010
	21:47
	J47
	6.205
	5.752
	16.36
	12.21



	14/04/2010
	21:52
	J47
	6.205
	5.752
	16.40
	12.25



	14/04/2010
	23:07
	945
	6.205
	5.752
	16.10
	11.95



	14/04/2010
	23:12
	945
	6.205
	5.752
	16.20
	12.05



	14/04/2010
	23:17
	945
	6.205
	5.752
	16.10
	11.95



	14/04/2010
	23:19
	945
	6.205
	5.752
	16.18
	12.03



	14/04/2010
	23:21
	945
	6.205
	5.752
	16.20
	12.05



	14/04/2010
	23:25
	945
	6.205
	5.752
	16.10
	11.95



	16/04/2010
	19:22
	A06
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	19:45
	A06
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	19:51
	A06
	6.206
	5.782
	12.90
	8.73



	16/04/2010
	20:08
	A06
	6.206
	5.782
	12.90
	8.73



	16/04/2010
	20:28
	213
	6.206
	5.782
	12.70
	8.53



	16/04/2010
	20:35
	A06
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	20:39
	C12
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	20:42
	213
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	20:42
	213
	6.206
	5.782
	12.76
	8.59



	16/04/2010
	20:43
	C12
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	20:45
	C12
	6.206
	5.782
	12.82
	8.65



	16/04/2010
	20:47
	C12
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	20:49
	213
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	20:51
	C12
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	20:56
	J38
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	21:00
	J38
	6.206
	5.782
	12.82
	8.65



	16/04/2010
	21:01
	J38
	6.206
	5.782
	12.80
	8.63



	16/04/2010
	21:04
	J38
	6.206
	5.782
	12.80
	8.63



	17/04/2010
	20:32
	C12
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	20:37
	C12
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	20:38
	C12
	6.206
	5.797
	12.92
	8.74



	17/04/2010
	20:41
	C12
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	20:47
	B74
	6.206
	5.782
	12.90
	8.73



	17/04/2010
	20:49
	B74
	6.206
	5.782
	12.88
	8.71



	17/04/2010
	20:49
	B74
	6.206
	5.782
	12.90
	8.73



	17/04/2010
	20:50
	B74
	6.206
	5.782
	12.90
	8.73



	17/04/2010
	20:56
	213
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	21:01
	213
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	21:01
	213
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	21:06
	213
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	22:03
	J47
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	22:07
	J47
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	22:14
	J47
	6.206
	5.782
	12.89
	8.72



	17/04/2010
	22:14
	J47
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	22:17
	J38
	6.206
	5.782
	12.90
	8.73



	17/04/2010
	22:20
	J47
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	22:23
	J38
	6.206
	5.782
	12.80
	8.63



	17/04/2010
	22:24
	J38
	6.206
	5.782
	12.88
	8.71



	17/04/2010
	22:24
	J47
	6.206
	5.797
	12.90
	8.72



	17/04/2010
	22:28
	J38
	6.206
	5.782
	12.90
	8.73



	17/04/2010
	23:15
	J24
	6.206
	5.782
	12.85
	8.68



	18/04/2010
	19:29
	A06
	6.206
	5.812
	13.15
	8.96



	18/04/2010
	20:31
	213
	6.206
	5.812
	13.20
	9.01



	18/04/2010
	20:42
	213
	6.206
	5.812
	13.17
	8.98



	18/04/2010
	20:45
	213
	6.206
	5.812
	13.20
	9.01



	18/04/2010
	20:54
	213
	6.206
	5.812
	13.20
	9.01



	18/04/2010
	21:15
	213
	6.206
	5.812
	13.14
	8.95



	18/04/2010
	22:18
	A02
	6.206
	5.812
	13.10
	8.91



	18/04/2010
	22:19
	A02
	6.206
	5.812
	13.10
	8.91



	18/04/2010
	22:23
	A02
	6.206
	5.812
	13.10
	8.91



	18/04/2010
	23:08
	A02
	6.206
	5.812
	13.10
	8.91



	18/04/2010
	23:11
	A02
	6.206
	5.812
	13.10
	8.91



	18/04/2010
	23:14
	A02
	6.206
	5.812
	13.10
	8.91



	18/04/2010
	23:17
	A02
	6.206
	5.812
	13.10
	8.91



	19/04/2010
	20:54
	213
	6.206
	5.827
	13.30
	9.11



	19/04/2010
	21:02
	213
	6.206
	5.827
	13.36
	9.17



	19/04/2010
	21:05
	213
	6.206
	5.827
	13.40
	9.21



	19/04/2010
	21:10
	213
	6.206
	5.827
	13.40
	9.21



	19/04/2010
	21:19
	213
	6.206
	5.827
	13.38
	9.19



	20/04/2010
	21:38
	C12
	6.207
	5.843
	13.90
	9.70



	20/04/2010
	21:47
	C12
	6.207
	5.843
	13.80
	9.60



	20/04/2010
	21:48
	C12
	6.207
	5.843
	13.85
	9.65



	20/04/2010
	21:51
	C12
	6.207
	5.843
	13.90
	9.70



	20/04/2010
	21:58
	C12
	6.207
	5.843
	13.90
	9.70



	20/04/2010
	22:14
	B20
	6.207
	5.843
	13.80
	9.60



	20/04/2010
	22:18
	945
	6.207
	5.843
	13.60
	9.40



	20/04/2010
	22:23
	945
	6.207
	5.843
	13.60
	9.40



	20/04/2010
	22:25
	945
	6.207
	5.843
	13.59
	9.39



	20/04/2010
	22:28
	B20
	6.207
	5.843
	13.78
	9.58



	20/04/2010
	22:28
	945
	6.207
	5.843
	13.60
	9.40



	20/04/2010
	22:31
	945
	6.207
	5.843
	13.60
	9.40



	20/04/2010
	22:40
	945
	6.207
	5.843
	13.60
	9.40



	20/04/2010
	22:41
	B20
	6.207
	5.843
	13.70
	9.50



	21/04/2010
	22:57
	J47
	6.207
	5.858
	14.00
	9.79



	21/04/2010
	23:20
	J47
	6.207
	5.858
	14.03
	9.82



	21/04/2010
	23:29
	J47
	6.207
	5.858
	14.10
	9.89



	21/04/2010
	23:36
	J47
	6.207
	5.858
	14.00
	9.79



	23/04/2010
	20:10
	I99
	6.207
	5.890
	13.90
	9.68



	23/04/2010
	20:14
	I99
	6.207
	5.890
	13.90
	9.68



	23/04/2010
	20:21
	I99
	6.207
	5.890
	13.91
	9.69



	23/04/2010
	20:21
	J47
	6.207
	5.890
	14.00
	9.78



	23/04/2010
	20:23
	I99
	6.207
	5.890
	13.90
	9.68



	23/04/2010
	20:32
	I99
	6.207
	5.890
	13.90
	9.68



	23/04/2010
	20:39
	J47
	6.207
	5.890
	14.00
	9.78



	23/04/2010
	20:59
	J47
	6.207
	5.890
	14.04
	9.82



	23/04/2010
	21:18
	J47
	6.207
	5.890
	14.10
	9.88



	23/04/2010
	21:38
	J47
	6.207
	5.890
	14.00
	9.78



	24/04/2010
	21:12
	J51
	6.207
	5.905
	14.30
	10.07



	24/04/2010
	21:23
	J51
	6.207
	5.905
	14.25
	10.02



	24/04/2010
	21:36
	J51
	6.207
	5.905
	14.30
	10.07



	25/04/2010
	21:00
	J51
	6.207
	5.921
	14.40
	10.16



	25/04/2010
	21:15
	J51
	6.207
	5.921
	14.43
	10.19



	25/04/2010
	21:30
	J51
	6.207
	5.921
	14.40
	10.16



	25/04/2010
	22:17
	213
	6.207
	5.921
	14.40
	10.16



	25/04/2010
	22:23
	213
	6.207
	5.921
	14.42
	10.18



	25/04/2010
	22:23
	213
	6.207
	5.921
	14.40
	10.16



	25/04/2010
	22:28
	213
	6.207
	5.921
	14.40
	10.16



	25/04/2010
	22:51
	945
	6.207
	5.921
	14.40
	10.16



	25/04/2010
	22:56
	945
	6.207
	5.921
	14.50
	10.26



	25/04/2010
	23:00
	945
	6.207
	5.921
	14.40
	10.16



	25/04/2010
	23:02
	945
	6.207
	5.921
	14.48
	10.24



	25/04/2010
	23:04
	945
	6.207
	5.921
	14.50
	10.26



	25/04/2010
	23:09
	945
	6.207
	5.921
	14.40
	10.16



	26/04/2010
	22:24
	945
	6.207
	5.921
	14.61
	10.37



	26/04/2010
	22:36
	J38
	6.207
	5.921
	14.85
	10.61



	27/04/2010
	20:13
	B20
	6.208
	5.937
	14.68
	10.43



	27/04/2010
	20:37
	213
	6.208
	5.937
	14.97
	10.72



	27/04/2010
	21:02
	J47
	6.208
	5.937
	14.80
	10.55



	27/04/2010
	21:22
	J38
	6.208
	5.937
	14.88
	10.63



	28/04/2010
	20:45
	C12
	6.208
	5.953
	15.21
	10.96



	28/04/2010
	21:59
	213
	6.208
	5.953
	15.05
	10.80



	01/05/2010
	21:13
	J36
	6.208
	6.000
	15.22
	10.95



	04/05/2010
	21:35
	J40
	6.209
	6.065
	15.59
	11.29



	05/05/2010
	20:35
	J47
	6.209
	6.081
	14.90
	10.60



	05/05/2010
	20:47
	J47
	6.209
	6.081
	14.94
	10.64



	05/05/2010
	20:57
	J38
	6.209
	6.081
	14.98
	10.68



	05/05/2010
	20:59
	J38
	6.209
	6.081
	15.00
	10.70



	05/05/2010
	21:02
	J38
	6.209
	6.081
	15.00
	10.70



	05/05/2010
	21:03
	J47
	6.209
	6.081
	14.90
	10.60



	05/05/2010
	21:05
	J38
	6.209
	6.081
	15.00
	10.70



	05/05/2010
	21:17
	J40
	6.209
	6.081
	14.88
	10.58



	06/05/2010
	21:30
	B74
	6.209
	6.097
	14.83
	10.52



	07/05/2010
	19:44
	213
	6.210
	6.113
	15.00
	10.69



	07/05/2010
	19:53
	213
	6.210
	6.113
	15.03
	10.72



	07/05/2010
	20:02
	213
	6.210
	6.113
	15.10
	10.79



	07/05/2010
	21:09
	J47
	6.210
	6.113
	14.90
	10.59



	07/05/2010
	21:25
	J40
	6.210
	6.113
	14.93
	10.62



	07/05/2010
	21:31
	J47
	6.210
	6.113
	14.94
	10.63



	07/05/2010
	21:32
	212
	6.210
	6.113
	15.00
	10.69



	07/05/2010
	21:33
	J47
	6.210
	6.113
	14.90
	10.59



	07/05/2010
	21:40
	212
	6.210
	6.113
	14.97
	10.66



	07/05/2010
	21:42
	212
	6.210
	6.113
	14.90
	10.59



	07/05/2010
	21:47
	212
	6.210
	6.113
	15.00
	10.69



	07/05/2010
	21:51
	J47
	6.210
	6.113
	15.00
	10.69



	08/05/2010
	19:45
	213
	6.210
	6.145
	15.00
	10.67



	08/05/2010
	20:00
	213
	6.210
	6.145
	14.90
	10.57



	08/05/2010
	20:00
	213
	6.210
	6.145
	14.96
	10.63



	08/05/2010
	20:15
	213
	6.210
	6.145
	14.90
	10.57



	08/05/2010
	20:23
	213
	6.210
	6.145
	14.96
	10.63



	08/05/2010
	20:31
	B74
	6.210
	6.145
	14.80
	10.47



	08/05/2010
	20:35
	B74
	6.210
	6.145
	14.80
	10.47



	08/05/2010
	20:37
	B74
	6.210
	6.145
	14.81
	10.48



	08/05/2010
	20:42
	B74
	6.210
	6.145
	14.80
	10.47



	08/05/2010
	22:43
	I32
	6.210
	6.145
	14.86
	10.53



	09/05/2010
	20:12
	J98
	6.210
	6.145
	15.20
	10.87



	09/05/2010
	20:13
	J98
	6.210
	6.145
	15.10
	10.77



	09/05/2010
	20:14
	J98
	6.210
	6.145
	15.00
	10.67



	09/05/2010
	21:04
	945
	6.210
	6.145
	14.90
	10.57



	09/05/2010
	21:08
	945
	6.210
	6.145
	14.90
	10.57



	09/05/2010
	21:12
	945
	6.210
	6.145
	14.90
	10.57



	09/05/2010
	21:14
	945
	6.210
	6.145
	14.92
	10.59



	09/05/2010
	21:16
	945
	6.210
	6.145
	14.90
	10.57



	09/05/2010
	21:24
	945
	6.210
	6.145
	14.90
	10.57



	10/05/2010
	20:42
	J47
	6.210
	6.161
	15.10
	10.77



	10/05/2010
	20:49
	J47
	6.210
	6.161
	15.10
	10.77



	10/05/2010
	20:49
	J47
	6.210
	6.161
	15.14
	10.81



	10/05/2010
	20:57
	J47
	6.210
	6.161
	15.20
	10.87



	11/05/2010
	20:40
	J47
	6.210
	6.161
	15.40
	11.07



	11/05/2010
	20:54
	J47
	6.210
	6.161
	15.40
	11.07



	11/05/2010
	20:57
	J47
	6.210
	6.177
	15.40
	11.06



	11/05/2010
	21:18
	J47
	6.210
	6.161
	15.40
	11.07



	11/05/2010
	22:12
	J40
	6.210
	6.177
	15.38
	11.04



	13/05/2010
	21:11
	J38
	6.211
	6.210
	15.60
	11.25



	13/05/2010
	21:14
	J38
	6.211
	6.210
	15.60
	11.25



	13/05/2010
	21:18
	J38
	6.211
	6.210
	15.60
	11.25



	13/05/2010
	21:19
	J38
	6.211
	6.210
	15.62
	11.27



	15/05/2010
	20:58
	213
	6.211
	6.242
	16.00
	11.64



	15/05/2010
	21:10
	213
	6.211
	6.242
	15.98
	11.62



	15/05/2010
	21:10
	213
	6.211
	6.242
	16.00
	11.64



	15/05/2010
	21:15
	213
	6.211
	6.242
	16.00
	11.64



	15/05/2010
	21:25
	J53
	6.211
	6.242
	15.90
	11.54



	15/05/2010
	21:27
	J53
	6.211
	6.242
	15.80
	11.44



	15/05/2010
	21:27
	213
	6.211
	6.242
	15.86
	11.50



	15/05/2010
	21:30
	J53
	6.211
	6.242
	15.83
	11.47



	15/05/2010
	21:31
	J53
	6.211
	6.242
	15.80
	11.44



	15/05/2010
	22:15
	A01
	6.211
	6.242
	15.60
	11.24



	15/05/2010
	22:18
	A01
	6.211
	6.242
	15.60
	11.24



	15/05/2010
	22:21
	A01
	6.211
	6.242
	15.58
	11.22



	15/05/2010
	22:29
	A01
	6.211
	6.242
	15.50
	11.14



	16/05/2010
	20:18
	J98
	6.211
	6.258
	15.50
	11.14



	16/05/2010
	20:20
	J98
	6.211
	6.258
	15.64
	11.28



	16/05/2010
	20:22
	J98
	6.211
	6.258
	15.70
	11.34



	16/05/2010
	21:41
	J53
	6.211
	6.258
	15.90
	11.54



	16/05/2010
	21:43
	J53
	6.211
	6.258
	15.90
	11.54



	16/05/2010
	21:45
	J53
	6.211
	6.258
	15.89
	11.53



	16/05/2010
	21:49
	J53
	6.211
	6.258
	15.90
	11.54



	16/05/2010
	21:57
	J40
	6.211
	6.258
	15.90
	11.54



	17/05/2010
	20:49
	213
	6.211
	6.274
	16.00
	11.63



	17/05/2010
	20:55
	213
	6.211
	6.274
	16.08
	11.71



	17/05/2010
	21:00
	213
	6.211
	6.274
	16.10
	11.73



	17/05/2010
	21:05
	213
	6.211
	6.274
	16.10
	11.73



	17/05/2010
	21:32
	J38
	6.211
	6.274
	15.90
	11.53



	17/05/2010
	21:36
	J38
	6.211
	6.274
	15.97
	11.60



	17/05/2010
	21:38
	J38
	6.211
	6.274
	16.00
	11.63



	17/05/2010
	21:44
	J38
	6.211
	6.274
	16.00
	11.63



	18/05/2010
	21:04
	J40
	6.212
	6.289
	16.11
	11.74



	18/05/2010
	21:31
	945
	6.212
	6.289
	16.00
	11.63



	18/05/2010
	21:35
	945
	6.212
	6.289
	15.90
	11.53



	18/05/2010
	21:39
	945
	6.212
	6.289
	16.00
	11.63



	18/05/2010
	21:41
	945
	6.212
	6.289
	15.92
	11.55



	18/05/2010
	21:47
	945
	6.212
	6.289
	15.90
	11.53



	18/05/2010
	21:54
	945
	6.212
	6.289
	16.00
	11.63



	19/05/2010
	21:06
	B74
	6.212
	6.305
	15.70
	11.32



	19/05/2010
	21:39
	J38
	6.212
	6.305
	15.89
	11.51



	19/05/2010
	22:57
	J40
	6.212
	6.305
	16.00
	11.62



	21/05/2010
	20:37
	B20
	6.212
	6.337
	15.60
	11.21



	21/05/2010
	20:42
	A06
	6.212
	6.337
	15.60
	11.21



	21/05/2010
	20:58
	A06
	6.212
	6.337
	15.60
	11.21



	21/05/2010
	21:01
	A06
	6.212
	6.337
	15.64
	11.25



	21/05/2010
	21:14
	A06
	6.212
	6.337
	15.60
	11.21



	21/05/2010
	21:23
	J38
	6.212
	6.337
	15.40
	11.01



	21/05/2010
	21:26
	J38
	6.212
	6.337
	15.50
	11.11



	21/05/2010
	21:30
	J38
	6.212
	6.337
	15.48
	11.09



	21/05/2010
	21:32
	J38
	6.212
	6.337
	15.50
	11.11



	22/05/2010
	20:15
	213
	6.212
	6.353
	15.90
	11.51



	22/05/2010
	20:25
	213
	6.212
	6.353
	15.80
	11.41



	22/05/2010
	20:37
	213
	6.212
	6.353
	15.83
	11.44



	22/05/2010
	20:57
	213
	6.212
	6.353
	15.70
	11.31



	22/05/2010
	21:27
	945
	6.212
	6.353
	15.60
	11.21



	22/05/2010
	21:34
	945
	6.212
	6.353
	15.70
	11.31



	22/05/2010
	21:38
	945
	6.212
	6.353
	15.60
	11.21



	22/05/2010
	21:40
	945
	6.212
	6.353
	15.62
	11.23



	22/05/2010
	21:43
	945
	6.212
	6.353
	15.60
	11.21



	22/05/2010
	21:50
	J38
	6.212
	6.353
	15.45
	11.06



	22/05/2010
	21:52
	945
	6.212
	6.353
	15.60
	11.21



	22/05/2010
	21:55
	J38
	6.212
	6.353
	15.50
	11.11



	22/05/2010
	21:58
	J38
	6.212
	6.353
	15.40
	11.01



	23/05/2010
	21:26
	945
	6.212
	6.368
	15.90
	11.50



	23/05/2010
	21:42
	945
	6.212
	6.368
	15.80
	11.40



	23/05/2010
	21:51
	945
	6.212
	6.368
	15.90
	11.50



	23/05/2010
	21:57
	945
	6.212
	6.368
	15.80
	11.40



	24/05/2010
	21:02
	213
	6.213
	6.384
	14.90
	10.50



	24/05/2010
	21:06
	213
	6.213
	6.384
	14.85
	10.45



	24/05/2010
	21:10
	213
	6.213
	6.384
	14.80
	10.40



	24/05/2010
	21:47
	213
	6.213
	6.384
	14.80
	10.40



	24/05/2010
	21:50
	213
	6.213
	6.384
	14.80
	10.40



	24/05/2010
	21:52
	213
	6.213
	6.384
	14.80
	10.40



	25/05/2010
	20:08
	213
	6.213
	6.400
	14.80
	10.40



	25/05/2010
	20:14
	213
	6.213
	6.400
	14.80
	10.40



	25/05/2010
	20:14
	213
	6.213
	6.400
	14.81
	10.41



	25/05/2010
	20:15
	B74
	6.213
	6.400
	14.80
	10.40



	25/05/2010
	20:27
	B74
	6.213
	6.400
	14.72
	10.32



	25/05/2010
	20:29
	B74
	6.213
	6.400
	14.70
	10.30



	25/05/2010
	20:30
	213
	6.213
	6.400
	14.70
	10.30



	25/05/2010
	20:37
	213
	6.213
	6.400
	14.80
	10.40



	25/05/2010
	20:37
	B74
	6.213
	6.400
	14.70
	10.30



	25/05/2010
	20:51
	213
	6.213
	6.400
	14.80
	10.40



	25/05/2010
	21:06
	J30
	6.213
	6.400
	14.96
	10.56



	25/05/2010
	21:10
	J30
	6.213
	6.400
	14.87
	10.47



	25/05/2010
	21:10
	J30
	6.213
	6.400
	14.80
	10.40



	25/05/2010
	21:14
	J30
	6.213
	6.400
	14.86
	10.46



	26/05/2010
	21:10
	J30
	6.213
	6.415
	14.94
	10.53



	26/05/2010
	21:14
	J30
	6.213
	6.415
	14.81
	10.40



	26/05/2010
	21:14
	J30
	6.213
	6.415
	14.64
	10.23



	26/05/2010
	21:18
	J30
	6.213
	6.415
	14.84
	10.43



	29/05/2010
	20:58
	J30
	6.213
	6.461
	15.51
	11.09



	29/05/2010
	21:03
	J30
	6.213
	6.461
	15.22
	10.80



	29/05/2010
	21:03
	J30
	6.213
	6.461
	15.28
	10.86



	29/05/2010
	21:08
	J30
	6.213
	6.461
	15.12
	10.70



	30/05/2010
	20:52
	B74
	6.214
	6.476
	15.50
	11.08



	30/05/2010
	20:55
	B74
	6.214
	6.476
	15.60
	11.18



	30/05/2010
	20:55
	B74
	6.214
	6.476
	15.57
	11.15



	30/05/2010
	21:02
	J40
	6.214
	6.476
	15.67
	11.25



	30/05/2010
	21:04
	B74
	6.214
	6.476
	15.60
	11.18



	30/05/2010
	21:15
	213
	6.214
	6.476
	15.60
	11.18



	30/05/2010
	21:19
	213
	6.214
	6.476
	15.63
	11.21



	30/05/2010
	21:19
	213
	6.214
	6.476
	15.70
	11.28



	30/05/2010
	21:24
	213
	6.214
	6.476
	15.60
	11.18



	02/06/2010
	20:36
	B74
	6.214
	6.522
	15.50
	11.05



	03/06/2010
	20:34
	B74
	6.209
	6.049
	15.70
	11.41



	03/06/2010
	20:41
	B74
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	20:46
	B74
	6.209
	6.049
	15.70
	11.41



	03/06/2010
	20:54
	B74
	6.209
	6.049
	15.70
	11.41



	03/06/2010
	21:08
	J53
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	21:13
	J53
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	21:24
	J53
	6.209
	6.049
	15.75
	11.46



	03/06/2010
	21:24
	945
	6.209
	6.049
	15.70
	11.41



	03/06/2010
	21:30
	945
	6.209
	6.049
	15.70
	11.41



	03/06/2010
	21:34
	945
	6.209
	6.049
	15.74
	11.45



	03/06/2010
	21:36
	945
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	21:38
	J53
	6.209
	6.049
	15.70
	11.41



	03/06/2010
	21:44
	J38
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	21:45
	945
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	21:45
	J38
	6.209
	6.049
	15.78
	11.49



	03/06/2010
	21:47
	J38
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	21:51
	945
	6.209
	6.049
	15.80
	11.51



	03/06/2010
	21:53
	J38
	6.209
	6.049
	15.80
	11.51



	04/06/2010
	20:54
	B74
	6.215
	6.551
	15.80
	11.34



	05/06/2010
	20:36
	213
	6.215
	6.566
	16.06
	11.59





      

      
a Observer MPC code.
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