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TABLE 1

Observing Circumstances and Fluorescence Efficiencies

for Comet 67P/Churyumov-Gerasimenko

∆T rH ∆ Phase PA of ṙ H log L/N
a (erg s-1 molecule-1)

UT Date (day) (AU) (AU) Angle (°) Sun (°) (km s-1) OH NH CN Inst

1982 Oct 12.32  –30.777 1.356 0.516 37.5 NA  –5.5 –14.721 –13.127 –12.435 Phot
1982 Oct 16.43  –26.667 1.344 0.494 37.3 NA  –4.8 –14.718 +13.136 –12.449 Phot
1982 Oct 17.40  –25.698 1.341 0.489 37.2 NA  –4.7 –14.718 –13.137 –12.451 Phot
1982 Dec 12.26  +30.160 1.354 0.403 19.9 NA  +5.4 –14.540 –13.264 –12.336 Phot
1982 Dec 12.29  +30.192 1.354 0.403 19.9 NA  +5.4 –14.540 –13.264 –12.336 Phot
1982 Dec 13.29  +31.193 1.358 0.405 19.4 NA  +5.6 –14.536 –13.260 –12.333 Phot
1982 Dec 13.32  +31.216 1.358 0.405 19.4 NA  +5.6 –14.536 –13.260 –12.333 Phot
1982 Dec 14.48  +32.377 1.362 0.408 18.8 NA  +5.7 –14.534 –13.259 –12.332 Phot
1982 Dec 14.52  +32.417 1.362 0.408 18.8 NA  +5.7 –14.534 –13.259 –12.332 Phot
1983 Jan 16.40  +65.297 1.513 0.552 13.3 NA  +9.8 –14.468 –13.213 –12.331 Phot
1983 Feb 11.31  +91.208 1.674 0.784 21.5 NA +11.6 –14.339 –13.208 –12.364 Phot
1983 Mar  9.25 +117.149 1.855 1.116 26.6 NA +12.5 –14.274 –13.210 –12.392 Phot
1983 Mar 10.24 +118.137 1.862 1.130 26.7 NA +12.5 –14.274 –13.210 –12.393 Phot

1995 Nov 18.10  –60.563 1.482 0.962 41.2 NA  –9.4 –14.661 –13.150 –12.442 Phot
1995 Nov 19.20  –59.463 1.476 0.964 41.5 NA  –9.3 –14.671 –13.147 –12.439 Phot
1996 Jan 21.12   +3.458 1.301 1.095 47.6 NA  +0.7 –14.817 –13.288 –12.573 Phot
1996 Jan 21.13   +3.473 1.301 1.095 47.6 NA  +0.7 –14.817 –13.288 –12.573 Phot
1996 Jan 25.19   +7.528 1.303 1.109 47.3 248.0 NA NA NA NA CCD
1996 Feb 24.12  +37.465 1.374 1.264 43.8 NA  +6.6 –14.568 –13.243 –12.326 Phot
1996 Feb 25.15  +38.490 1.378 1.271 43.6 NA  +6.7 –14.567 –13.242 –12.326 Phot
1996 Apr 14.21  +87.545 1.647 1.765 34.0 NA +11.5 –14.388 –13.208 –12.360 Phot

a Fluorescence efficiencies are for rH = 1 AU, and are scaled by rH
–2 in the reductions.



TABLE 2

Photometric Fluxes and Column Abundances for Comet 67P/Churyumov-Gerasimenko

Aperture log Emission Band Flux log Cont. Fluxa log M(ρ)

Size log ρ (erg cm–2 s–1) (erg cm–2 s–1 Å–1) (molecule)

UT Date (arcsec) (km) OH NH CN C3 C2 UV Green OH NH CN C3 C2

1982 Oct 12.32  37.8 3.85 –11.01 –12.11 –11.73 –11.66 –11.98 –13.84 –13.44 30.85 28.15 27.84 27.48 27.51
1982 Oct 16.43  19.5 3.54 –11.64 –13.22 –12.22 — –12.26 –13.96 –13.54 30.17 27.01 27.32 — 27.18
1982 Oct 17.40  13.7 3.39 — — –12.22 — –12.71 –13.86 –13.66 — — 27.31 — 26.72
1982 Dec 12.26  38.9 3.75 –10.67 –11.95 –11.05 –11.09 –11.66 –13.41 –13.10 30.79 28.24 28.20 27.83 27.61
1982 Dec 12.29  19.5 3.45 –11.15 –12.43 –11.54 –11.44 –12.37 –13.67 –13.35 30.31 27.76 27.72 27.49 26.90
1982 Dec 13.29  13.7 3.30 –11.57 –12.94 –12.10 –12.16 –12.24 –13.98 –13.50 29.90 27.25 27.17 26.77 27.04
1982 Dec 13.32   6.9 3.01 –11.99 –13.05 –12.66 –12.56 –12.56 –14.34 –13.89 29.48 27.14 26.61 26.37 26.72
1982 Dec 14.48  27.6 3.61 –10.68 –11.88 –11.20 –11.32 –11.73 –13.29 –12.93 30.79 28.32 28.07 27.62 27.56
1982 Dec 14.52  13.7 3.31 –11.07 –12.63 –11.73 –11.88 –12.30 –13.59 –13.22 30.41 27.57 27.54 27.06 26.98
1983 Jan 16.40  38.9 3.89 –10.92 –12.42 –11.35 –11.51 –11.92 –13.49 –13.14 30.84 28.09 28.27 27.79 27.71
1983 Feb 11.31  19.5 3.74 –11.89 — –12.19 — –13.09 — –13.85 30.14 — 27.86 — 26.94
1983 Mar  9.25  19.5 3.90 –12.21 –13.44 –12.69 –12.71 –12.93 –14.82 –14.15 30.14 27.85 27.78 27.37 27.50
1983 Mar 10.24  19.5 3.90 –12.28 — –12.70 — –13.11 –14.45 –14.24 30.09 — 27.79 — 27.33

1995 Nov 18.10  75.3 4.42 — — — — –11.95 — –14.00 — — — — 28.16
1995 Nov 19.20  52.8 4.27 –11.35 — –12.07 –12.06 –12.34 –14.59 –14.01 31.07 — 28.13 27.69 27.76
1996 Jan 21.12 109.7 4.64 –10.52 –11.60 –10.92 –11.11 –10.96 –13.75 –13.39 32.05 29.44 29.41 28.65 29.14
1996 Jan 21.13 109.7 4.64 –10.56 –11.49 –10.93 –11.08 –10.99 –13.77 –13.41 32.01 29.56 29.40 28.68 29.11
1996 Feb 24.12  26.5 4.08 –11.10 –11.90 –11.39 –11.64 –11.86 –14.08 –13.65 31.40 29.27 28.86 28.29 28.42
1996 Feb 25.15  37.8 4.24 –11.11 –12.64 –11.41 — –11.52 –13.94 –13.79 31.40 28.53 28.85 — 28.77
1996 Apr 14.21 106.4 4.83 –11.11 — –11.37 — –12.08 — –13.87 31.65 — 29.37 — 28.65

aContinuum filter wavelengths:  UV (1982/83) = 3675 Å; UV (1995/96) = 3650 Å; Green (1982/83) = 5240 Å; Green (1995/96) = 4845 Å.



TABLE 3

Photometric Production Rates for Comet 67P/Churyumov-Gerasimenko

∆T log rH log ρ log Qa (molecule s-1) log A(θ)fρa,b (cm) log Q

UT Date (day) (AU) (km) OH NH CN C3 C2 UV Green  H2O

1982 Oct 12.32  –30.777 0.132 3.85 27.60 .04 25.16 .05 24.40 .01 23.73 .05 24.27 .03 1.88 .03 2.09 .01 27.67
1982 Oct 16.43  –26.667 0.128 3.54 27.44 .04 24.55 .16 24.38 .01 — 24.45 .03 2.02 .01 2.25 .00 27.51
1982 Oct 17.40  –25.698 0.127 3.39 — — 24.64 .01 — 24.26 .06 2.26 .01 2.28 .00 0.00
1982 Dec 12.26  +30.160 0.132 3.75 27.71 .03 25.41 .02 24.92 .00 24.20 .01 24.53 .01 2.19 .01 2.31 .00 27.77
1982 Dec 12.29  +30.192 0.132 3.45 27.74 .03 25.45 .04 24.94 .01 24.29 .01 24.33 .03 2.23 .01 2.35 .00 27.81
1982 Dec 13.29  +31.193 0.133 3.30 27.60 .04 25.22 .08 24.65 .01 23.81 .05 24.73 .02 2.07 .01 2.36 .00 27.67
1982 Dec 13.32  +31.216 0.133 3.01 27.71 .04 25.65 .07 24.61 .02 23.90 .08 24.94 .03 2.01 .02 2.27 .00 27.78
1982 Dec 14.48  +32.377 0.134 3.61 27.95 .03 25.75 .02 25.03 .00 24.20 .02 24.72 .02 2.47 .01 2.63 .00 28.02
1982 Dec 14.52  +32.417 0.134 3.31 28.10 .03 25.54 .09 25.02 .01 24.10 .06 24.67 .05 2.47 .01 2.64 .00 28.17
1983 Jan 16.40  +65.297 0.180 3.89 27.59 .03 25.09 .04 24.82 .00 24.01 .02 24.47 .02 2.34 .01 2.50 .00 27.64
1983 Feb 11.31  +91.208 0.224 3.74 27.20 .04 — 24.71 .01 — 24.01 .09 — 2.33 .00 27.22
1983 Mar  9.25 +117.149 0.268 3.90 27.01 .06 24.97 .16 24.43 .03 23.65 .12 24.36 .06 1.79 .05 2.27 .01 27.01
1983 Mar 10.24 +118.137 0.270 3.90 26.94 .07 — 24.44 .03 — 24.19 .08 2.17 .04 2.19 .01 26.94
1995 Nov 18.10  –60.563 0.171 4.42 — — — .00 — 24.07 .06 — 1.56 .03 0.00
1995 Nov 19.20  –59.463 0.169 4.27 27.19 .11 — 24.07 .08 23.47 .34 23.90 .32 1.36 .30 1.70 .04 27.24
1996 Jan 21.12   +3.458 0.114 4.64 27.57 .04 25.14 .20 24.80 .03 24.16 .14 24.72 .05 1.82 .16 1.95 .05 27.64
1996 Jan 21.13   +3.473 0.114 4.64 27.52 .04 25.26 .13 24.79 .02 24.19 .10 24.69 .04 1.81 .12 1.93 .04 27.60
1996 Feb 24.12  +37.465 0.138 4.08 27.77 .03 25.88 .04 25.05 .01 24.26 .04 24.80 .04 2.22 .03 2.41 .01 27.83
1996 Feb 25.15  +38.490 0.139 4.24 27.52 .03 24.89 .25 24.80 .01 — 24.91 .02 2.21 .04 2.13 .02 27.58
1996 Apr 14.21  +87.545 0.217 4.83 26.98 .09 — 24.57 .02 — 24.03 .17 — 1.89 .06 27.01

     aProduction rates, followed by uncertainties.
     bContinuum filter wavelengths:  UV (1982/83) = 3675 Å; UV (1995/96) = 3650 Å; Green (1982/83) = 5240 Å; Green (1995/96) = 4845 Å.



TABLE 4

Heliocentric Distance Dependencies and Abundance Ratios

for Comet 67P/Churyumov-Gerasimenko

rH–Dependence log Production Rate

Species Pre-Perihelion
a

Post-Perihelion
b

Post-Perihelion
c

Ratios (X/OH)

OH  –6.4±2.1  –5.4±1.0  –6.3±0.9       0.00    

NH  –16.4±21.3  –3.0±2.2  –4.2±2.3      –2.35±.26

CN –13.1±2.6  –2.7±0.7  –3.1±0.8      –2.82±.23

C3 –12.8±2.9  –3.3±1.1  –3.3±1.3      –3.62±.21

C2 –11.7±2.3  –4.1±1.0  –4.2±1.2      –3.02±.26

UV Cont.  –9.5±5.6  –0.6±1.3  –1.7±1.1     –25.49±.26
d

Green Cont.  –8.0±3.6  –0.4±1.2  –1.6±1.0     –25.27±.27
d

a
 For pre-perihelion and ∆T = +3 day data.

b
 For all post-perihelion data.

c
 For post-perihelion, excluding ∆T = +3 day data.

d
 For the dust continuum, the ratio of A(θ)fρ to Q(OH) has units of cm sec mol

-1
.




