

    


    
      Fig. 1 
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               Original images of comet C/2012 F6 (Lemmon) and the corresponding radial profiles for OH, NH, CN, C3, and C2. These images were taken on January 7, 2013, while the comet was 1.57 au from the Sun. We plotted the original radial profile (dark triangles), the radial profile obtained after dust subtraction (red circles), and the adjusted Haser model (black line). As comet Lemmon is relatively gaseous, the original radial profile and the dust-subtracted profile are mostly overlapping. The images are oriented north up and east left. The field of view is 22′ × 22′.

            

    

  
    
      Fig. 2 
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              Logarithm of the OH, NH, CN, C3, and C2 production rates as a function of the heliocentric distance r (au). The x-axis is interrupted at perihelion (0.73 au).

            

    

  
    Table 2 

            Observational circumstances of comet C/2012 F6 (Lemmon).

          
            
              	 UT Date
              	
                
                  r
                
              
              	
                Δ
              
              	
                
                  ṙ
                
              
              	Phase
              	Sun
              	Number of observations
            

            
              	
              	(au)
              	(au)
              	(km s-1)
              	Angle (°)
              	PA (°)
              	OH
              	NH
              	CN
              	
                C3
              
              	
                C2
              
              	
                
                  UC
                
              
              	
                
                  BC
                
              
              	
                
                  GC
                
              
              	
                
                  RC
                
              
              	
                
                  B
                
              
              	
                
                  V
                
              
              	
                
                  R
                
              
              	
                
                  I
                
              
            

            
              	
                

              
            

            
              	
            

            
              	 2012 Dec. 11.30-11.35
              	–1.95
              	1.97
              	–23.8
              	29.1
              	289.0
              	1
              	1
              	1
              	1
              	1
              	
              	1
              	1
              	1
              	
              	
              	
              	
            

            
              	 2012 Dec. 15.26-15.34
              	–1.89
              	1.87
              	–24.0
              	30.3
              	289.7
              	
              	2
              	1
              	1
              	
              	1
              	1
              	1
              	
              	
              	
              	
              	
            

            
              	 2012 Dec. 19.28-19.33
              	–1.84
              	1.76
              	–24.1
              	31.6
              	290.5
              	1
              	
              	1
              	1
              	1
              	
              	
              	1
              	
              	
              	
              	
              	
            

            
              	 ...
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
              	
            

          


            Notes. This table is available in its entirety via the CDS. r and ṙ are the heliocentric distance and velocity. Δ is the geocentric distance. Phase and position angles are given for the midtime of each observing run. Number of observations in each filter are given in the last columns.

          


  
    Table 1 

            Narrowband filters characteristics: central wavelength (CWL), full width at half maximum (FWHM), and peak transmission (T%).

          
            
              	 Filter
              	 CWL(nm)
              	FWHM(nm)
              	T% 
            

            
              	
                

              
            

            
              	 OH
              	 309.5
              	 5.65
              	 58.4 
            

            
              	 NH
              	 336.3
              	 5.18
              	 61.8 
            

            
              	
                UC
              
              	 344.2
              	 8.35
              	 66.4 
            

            
              	 CN
              	 387.1
              	 5.84
              	 66.3 
            

            
              	
                C3
              
              	 405.6
              	 5.69
              	 63.7 
            

            
              	
                BC
              
              	 444.9
              	 5.98
              	 58.4 
            

            
              	
                C2
              
              	 513.5
              	 11.7
              	 85.0
            

            
              	
                GC
              
              	 525.7
              	 5.65
              	 78.7 
            

            
              	
                RC
              
              	 713.0
              	 6.30
              	 80.5 
            

          



  
    Table 3 

              The parent (LP) and daughter (LD) scalelengths used for the computation of OH, NH, CN, C3, and C2 production rates with the Haser model.

            
              
                	 Species
                	
                  
                    L
                    P
                  
                
                	
                  
                    L
                    D
                  
                
              

              
                	
                	 (km)
                	 (km) 
              

              
                	
                  

                
              

              
                	
              

              
                	 OH
                	
                  2.40 × 104
                
                	
                  1.60 × 105
                
              

              
                	 NH
                	
                  5.00 × 104
                
                	
                  1.50 × 105
                
              

              
                	 CN
                	
                  1.30 × 104
                
                	
                  2.10 × 105
                
              

              
                	
                  C3
                
                	
                  2.80 × 103
                
                	
                  2.70 × 104
                
              

              
                	
                  C2
                
                	
                  2.20 × 104
                
                	
                  6.60 × 104
                
              

            


              Notes. These values are given for 1 au and scale as r2 (A’Hearn et al. 1995).

            


  
    Table 6 

              A(θ)fρ nightly averages of comet C/2012 F6 (Lemmon).

            
              
                	 UT Date
                	
                  
                    r
                  
                
                	A(θ)fρ (cm)
              

              
                	
                	(au)
                	
                  
                    UC
                  
                
                	
                  
                    BC
                  
                
                	
                  
                    GC
                  
                
                	
                  
                    RC
                  
                
              

              
                	
                  

                
              

              
                	
              

              
                	 2012 Dec 11
                	–1.95
                	
                	 6.87 ± 0.21 ×102
                	 7.33 ± 0.13 ×102
                	 8.66 ± 0.12 ×102
              

              
                	 2012 Dec 15
                	–1.89
                	
                	 7.24 ± 0.18 ×102
                	 7.37 ± 0.10 ×102
                	 9.21 ± 0.12 ×102
              

              
                	 2012 Dec 19
                	–1.84
                	
                	
                	 7.90 ± 0.11 ×102
                	
              

              
                	 ...
                	
                	
                	
                	
                	
              

            


              Notes. This table is available in its entirety via the CDS.

            


  
    Table 4 

              Nightly averages of gas production rates for comet C/2012 F6 (Lemmon).

            
              
                	 UT Date
                	Q (mol s-1)
              

              
                	
                	
                  
                    r
                  
                
                	
                  OH
                
                	
                  H2O
                
                	
                  NH
                
                	
                  CN
                
                	
                  C3
                
                	
                  C2
                
              

              
                	
                  

                
              

              
                	
              

              
                	 2012 Dec. 11
                	–1.95
                	
                  3.33 ± 0.38 × 1028
                
                	
                  3.33 ± 0.33 × 1028
                
                	
                  2.30 ± 0.24 × 1026
                
                	
                  9.62 ± 0.26 × 1025
                
                	
                  3.02 ± 0.08 × 1025
                
                	
                  1.19 ± 0.03 × 1026
                
              

              
                	 2012 Dec. 15
                	–1.89
                	
                  3.30 ± 0.38 × 1028
                
                	
                  3.30 ± 0.38 × 1028
                
                	
                	
                  9.90 ± 0.28 × 1025
                
                	
                  3.11 ± 0.09 × 1025
                
                	
                  1.26 ± 0.03 × 1026
                
              

              
                	 2012 Dec. 19
                	–1.84
                	
                  4.06 ± 0.43 × 1028
                
                	
                  4.07 ± 0.43 × 1028
                
                	
                	
                  1.00 ± 0.03 × 1026
                
                	
                  3.50 ± 0.11 × 1025
                
                	
                  1.47 ± 0.03 × 1026
                
              

              
                	 ...
                	
                	
                	
                	
                	
                	
                	
              

            


              Notes. This table is available in its entirety via the CDS. The H2O production rate in this table is the vectorial-equivalent water production rate given by the relation: Q(H2O) = 1.361r-0.5Q(OH) (Cochran & Schleicher 1993).

            


  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
              C/2012 F6 (Lemmon) CN images processed with Larson-Sekanina filtering (left) and azimuthal median profile subtraction (right) acquired between February 7 and February 12, 2013. The images have been sorted out by rotational phase assuming a rotation period of 9.52 h and a zero point on February 7.16. All images are oriented with north up and east left. The field of view is 4.3′ × 4.3′.

            

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
            Representative OH (left) and RC (right) images from January 12, 2013, processed by removing the azimuthal median profile. Since the signal-to-noise ratio in the OH images is low and since we could not see any variation between images from the same night, we added three processed OH images from January 13 to obtain the result presented here. The images are oriented north up and east left. The field of view is 4.3′ × 4.3′. The arrow indicates the direction of the Sun. 

          

    

  
    Table 7 

              C/2012 F6 (Lemmon) pre- and post-perihelion fitted power-law slopes for A(θ)fρ computed from the UC, BC, GC, and RC filters.

            
              
                	 Filter
                	r-dependence
              

              
                	
                	 pre-perihelion-1
                	 pre-perihelion-2
                	 post-perihelion 
              

              
                	
                  

                
              

              
                	
              

              
                	
                  
                    UC
                  
                
                	
                	 –4.23 ± 0.15
                	 –1.84 ± 0.14 
              

              
                	
                  
                    BC
                  
                
                	 –1.26 ± 0.08
                	 –4.03 ± 0.07
                	 –1.28 ± 0.13 
              

              
                	
                  
                    GC
                  
                
                	 –1.35 ± 0.14
                	 –4.02 ± 0.05
                	 –1.41 ± 0.06 
              

              
                	
                  
                    RC
                  
                
                	 –1.63 ± 0.15
                	 –3.90 ± 0.05
                	 –1.24 ± 0.11 
              

            


              Notes. The pre-perihelion data have been separated into two data sets: beyond 1.4 au (pre-perihelion-1), and below 1.4 au (pre-perihelion-2).

            


  
    
      Fig. 11 
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              Representative CN image from February 12, 2013, and three different enhancement techniques. The original image of the comet is shown at the upper left of the panel. At the upper right, the removal of an azimuthal median profile is shown. The results of the rotational and Larson-Sekanina filters are shown respectively at the bottom left and right of the figure. The images are oriented north up and east left. The field of view is 4.3′ × 4.3′. The arrow indicates the direction of the Sun. 

            

    

  
    
      Fig. 6 
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              Evolution of the dust normalized reflectivity gradient of comet C/2012 F6 (Lemmon) computed from A(θ)fρ values as a function of the heliocentric distance. The origin of the x-axis is the perihelion. Pre-perihelion values are represented with full symbols and post-perihelion values with empty symbols. The dust color is computed from RC and UC filters (top), RC and BC filters (middle), and RC and GC filters (bottom).

            

    

  
    
      Fig. 9 
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              Logarithm of the ratio of C2 (top) and C3 to OH production against logarithm of the ratio of CN to OH and their error bars. Pre-perihelion values are represented with filled symbols and post-perihelion values with open symbols. The solid red line indicates the evolution of comet Lemmon between December 11 and January 13 and the dashed line between February 7 and March 4.

            

    

  
    
      Fig. 4 
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              Logarithm of comet C/2012 F6 (Lemmon) A(θ)fρ computed from UC, BC, GC, and RC narrowband continuum filters as a function of the logarithm of the heliocentric distance r (au). Pre-perihelion data are represented with filled symbols and post-perihelion data with open symbols. The origin of the x-axis is perihelion. Solid lines represent linear fits of the A(θ)fρ variation with the pre-perihelion heliocentric distance. Dotted lines are the same for post-perihelion values.

            

    

  
    
      Fig. 8 
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              Ratio of C2 to CN (top) and C3 to CN (bottom) production rates as a function of the heliocentric distance. The x-axis origin is the perihelion. Pre-perihelion values are represented with filled symbols and post-perihelion values with open symbols.

            

    

  
    
      Fig. 7 
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              Dust normalized reflectivity gradient as a function of nucleocentric distance (ρ) for the RG-GC continuum pair. The evolution of dust color with cometocentric distance is plotted for five dates sampling our observing run.

            

    

  