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52 comets were assigned year designations for 2016 and 45 previ-

ously numbered periodic comets returned to perihelion. 168 com-

ets from the SOHO satellite and four from STEREO were cred-

ited during 2016, including two returning objects. 160 were mem-
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and 2016 N5).
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which Gennady Borisov may gain the Edgar Wilson Award, 

though there has been no formal announcement at the time of 

writing. 15 periodic comets from the year were numbered. One 
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during the year. Overall 2016 was a disappointing year for visual 

comet observers.
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ously comets were described in the report for the year of their des-

ignation, however as sky surveys go ever deeper, comets are being 
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publication of reports, it seems prudent to change this practice.

Where periodic comets are the subject of visual or electronic 
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comet is considered, even though it may not qualify as a ‘brighter’ 

comet during the present return. Any evolution in behaviour is of 

interest, as is observation of a steady state.

Orbital elements for all the comets discovered and returning 
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and some information for the other comets found or returning dur-

ing the year are available on the Section visual observations web 

pages,2 which also contain links to additional background infor-

mation. The raw visual observations for the year are on these pages 
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presented here, but otherwise only those observations submitted 

to the Section are included. Additional images of the comets are 

presented in the Section image archive.4
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2016 BA14 (P/PanSTARRS)
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for a close approach to the Earth, as the minimum orbit intersec-
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will make another close approach to the Earth in 2048, but there 
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on the present.
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2016 J3 (P/STEREO)
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scattering may have contributed to the comet’s brightness, which 

reached around 8th magnitude [CBET 4281, MPEC 2016-K41, 
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the orbit solution. 

2016 R3 (Borisov)

Gennady Borisov discovered a 16th magnitude comet in images 
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Figure 2. ✱q♥✕qst❢❧ ✕⑧q❢ s✇q✖t♣✈ ❞⑧⑧ ❢✇❧ q✗s❧✐❦❞❢tq♣s qr ❜❪❄✴✘q⑧r✙
Harrington.

Figure 3. ✚✇❧ q✗s❧✐❦❞❢tq♣s qr ❜④✛✴✜q♣✢❞✙✣✐✤qs✙✛❞✥✢❥✦✧✤q❦✧ ❞❢ ❢✇❧
❛❬❩❵ ✐❧❢❥✐♣ ✖t❢✇ ❞ s❢❞♣✢❞✐✢ ⑧t✈✇❢ ★❥✐❦❧ ✩❢❢❧✢ ❢q ❢✇❧♥❭
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✹⑧❧✉❞♣✢✐ ✻❭ ⑦❞✐❞♣s✤✼❴ ✽✤✇♣q❦✤❞❴ ✾✤✐❞t♣❧
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✣t✤❧ ❂q⑧⑧t♣s❴ ✺❦❧✐❢q♣❴ ⑦❧✢s❭
✻q✈❧✐ ✿✼♥q★✤❴✘❞❢❧✐⑧qq❦t⑧⑧❧❴✜❞♥✕s✇t✐❧
✸❞♥❧s ❄✐❞s❧✐❴✹⑧♣❧ss❴ ✻qss❁s✇t✐❧
❤❢❧✕✇❧♣ ❅❧❢⑧t❆❧❴✜❞❦❧✐✇t⑧⑧❴ ❤❥❆q⑧✤
✣❞✐★q ❅qt❞❢q❴ ⑦✐❞❀t⑧
✸❭ ✸❭ ❅q♣❀❞⑧❧❀❴✹s❢❥✐t❞s❴ ❤✕❞t♣
Werner Hasubick, Germany
❇❧❦t♣ ✜t⑧⑧s❴ ❂✇❧s✇t✐❧
❈t★✤ ✸❞♥❧s❴ ❂✇❧⑧♥srq✐✢❴ ✺ss❧✉
❂❞✐⑧qs ❃❞✗q✐✢❧♣❞❴ ❤✕❞t♣
✣❞✐❢t♣ ❃❧✇✤✼❴ ❂❀❧★✇ ✻❧✕❥✗⑧t★
✸❭ ✛❭ ❈❞❦❞✐✐q ✛t♣❞❴ ❤✕❞t♣
✣t❧★❀✼s⑧❞✖ ❃❭ ✛❞✐❞✢q✖s✤t❴ ✛q⑧❞♣✢

❈t✐♥❞⑧ ✛❞❥⑧❴ ♠♣✢t❞
✸❞♣ ❉❦❞♥❴ ⑦q✐✐❧❦❞♣♣❧❢❴ ❈q✐✖❞✼
✸q♣❞❢✇❞♣ ✿❭ ❤✇❞♣✤⑧t♣❴ ❂❞♥✗✐t✢✈❧
✘t⑧⑧t❞♥ ❂❭ ✢❧ ❤q❥❀❞❴ ⑦✐❞❀t⑧
✸q✇❞♣ ✘❞✐❧⑧⑧❴ ❤✖❧✢❧♣
Graham W. Wolf, New Zealand
❂✇✐ts✘✼❞❢❢❴ ❈❧✖ ❤q❥❢✇✘❞⑧❧s❴✹❥s❢✐❞⑧t❞
❤❧tt★✇t❊qs✇t✢❞❴ ✸❞✕❞♣ Figure 4. ❜④✛✴✜q♣✢❞✙✣✐✤qs✙✛❞✥✢❥✦✧✤q❦✧❴ t♥❞✈❧✢ ✗✼✹⑧❞♣ ✚q❥✈✇ q♣ ❛❬❩⑥ ❄❧✗ ❩⑨✖t❢✇ ❢✇❧ t✚❧⑧❧s★q✕❧ ❞❢ ✣❞✼✇t⑧⑧❴

❈❧✖ ✣❧✉t★q❭ ✚✇❧ ❢✖q ✈❞⑧❞✉t❧s ❞✐❧ ❈❅❂ ❜❵❪❩ ❞♣✢ ❈❅❂ ❜❵④❵❭



✶�✞ ❏✁ ❇✂✁✥✄☎✂♦♦✁✥✄✄♦✥ ✁ �✁✂✱ ✆✱ ✝✞✝✞

❙�✁✂✄☎✆✂✝ ❚�✞ ✟✠✆✐�✡✞✠ ☛☞✌✞✡✍ ☞✎ ✏✑✒✓

✓☛✏✎ ✪✏✕✔✡✓✑✺✍ ●✎✑✖☛✏✍ ✘✓ ✭☛✚ ✰✰◆✴✯◆ ❁✡☛ ✘✗✺☛✔✠ ✜✏☞ ✔✘✓❋✎✖☛✣
✗✌ ✘✠✡☛✎ ✏☞✠✎✘✖☛✠✎✑☞✠☞✍ ✑✓✔✛✕✣✑✓✒ ▲☛✠☛✎ ✫✑✎✠✜✡✑☞✠✛☛ ✔CBET ❻▲✱✰✍
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0.4au in 2016 October.

Gareth Williams commented on the MPEC:

‘The preliminary orbit for this object is being presented as a 
parabolic orbit, but the available observations are consistent with 
intermediate-period orbits with periods as short as 50 years, possibly 
✕✏✕✖ ✗✘ ✙✕✚✛✜✢ ✣✜ ✜✤✥✥✕✜✦✕✧ ★✙ ✩✖✦✕✛✖✚✑✪✫✬ ✖✔✕✖✭✩✖✥ ✛✮✤✦✩✖✕✜ ✯✚✖✧
✜✤★✜✕✰✤✕✖✦✑✙ ★✙ ✪✢ ✪✕✙✕✛✱✲ ✦✔✕ ✮✛★✩✦ ✮✳ ✦✔✩✜ ✮★✴✕✖✦ ✩✜ ✏✕✛✙ ✜✩✵✩✑✚✛ ✦✮
✦✔✚✦ ✮✳ ✶✷✶✸ ✹✶ ✯✪✕✑✑✩✜✔✱✲ ✳✮✛ ✺✔✩✖✔ ✚ ✻✚✛✚★✮✑✩✖ ✮✛★✩✦ ✺✚✜ ✻✤★✑✩✜✔✕✧
★✙ ✼✩✖✚✚✛✜✮✖ ✽ ✣✑✦✕✛ ✯✶✷✶✸✲ Lick Obs. Bull., 8, 151) based on only 
✦✔✛✕✕ ✮★✜✕✛✏✚✦✩✮✖✜ ✯✾✩✦✿ ✺✚✜ ✦✔✕✖ ✖✮✵✻✚✛✕✧ ✦✮ ✮✦✔✕✛ ✚✏✚✩✑✚★✑✕ ✮★✜✕✛-
✏✚✦✩✮✖✜✱✢ ✣ ✖✕✺ ✮✛★✩✦ ✳✮✛ ✬❀✶✷✶✸ ✹✶✲ ★✚✜✕✧ ✮✖ ✚✑✑ ✜✕✏✕✖ ✚✏✚✩✑✚★✑✕
observations, was computed.’
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2016 apparitions were not successful. Trials were made for n= 0, 
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perihelion passages. The two comets appear not to be the same ob-

ject, but the possibility of a common origin will necessitate further 
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years, with an uncertainty of 250 years.
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as poor as is possible, with the comet on the far side of the Sun at 

✚☛✎✑✡☛✛✑✘✓◆ ✿✠ ✜✏☞ ✑✓✠✎✑✓☞✑✔✏✛✛✌ ✢☛✎✌ ✙✏✑✓✠ ✏✓✣ ✹✑✔✡✏☛✛ ✹✏✠✠✑✏✧✧✘
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it was not seen again.
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9P/Tempel
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on the brighter comets of that year. 5 This additional return makes 

Figure 5.❅q♥❆qst❢❧ ❆⑧q❢ s✇q❇t♣✈ ❞⑧⑧ ❢✇❧ q❈s❧✐❦❞❢tq♣s qr ⑥⑥❉✴❊q♣✈♥q✐❧❭ Figure 6. ❋✇❧ q❈s❧✐❦❞❢tq♣s qr ❣❩❉✴●t⑧❍ ❞❢ ❢✇❧ ❛❬❩❵ ✐❧❢❥✐♣ ❇t❢✇ ❞ s❢❞♣-
❍❞✐❍ ⑧t✈✇❢ ■❥✐❦❧ ❏❢❢❧❍ ❢q ❢✇❧♥❭

Figure 7. ❅q♥❆qst❢❧ ❆⑧q❢ s✇q❇t♣✈ ❞⑧⑧ ❢✇❧ q❈s❧✐❦❞❢tq♣s qr ❣❩❉✴●t⑧❍❭ Figure 8. ❅q♥❆qst❢❧ ❆⑧q❢ s✇q❇t♣✈ ❞⑧⑧ ❢✇❧ q❈s❧✐❦❞❢tq♣s qr ⑨❜❉✴❑❥ss❧⑧⑧❭
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behaviour is clearly stable.

43P/Wolf–Harrington

The comet was described in the report on the brighter comets of 

2004,6 which included observations made at the 2010 return in the 

overall analysis. The comet was well observed at the 2016 return 
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comet. There is however considerable scatter, particularly around 
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visual observers using low powers from good locations recorded 

the comet as up to three magnitudes brighter than other visual or 

electronic observers. The brighter observations also give a much 

larger coma diameter, and it seems likely that these observers were 

picking up a faint outer coma that was previously invisible.

The perihelion distance at the 2010 and 2016 returns was 

smaller than at those previous, but the 2010 return was a poor 

one with no visual observations. Other comets have shown a 

brighter intrinsic magnitude with reduced perihelion distance, 
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such behaviour.

No visual observers reported a tail, however a prominent tail 
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ber. This may be the last return with visual observations, as the 
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45P/Honda–Mrkos–Pajdušáková

The comet was last at perihelion in 2011 and was described in 

the report on the brighter comets of that year.5 This additional re-
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comet’s behaviour is clearly stable.

At this return the comet made an approach to the Earth of 
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occurring after perihelion. When closest it was best seen from 

the northern hemisphere, whereas in 2011 the close approach 

was best seen from the southern hemisphere. The comet became 

slightly brighter at this approach, with a larger coma diameter 

being reported.
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✠✡✎✘✕✒✡ ☞✘✛✏✎ ✔✘✓✺✕✓✔✠✑✘✓ ✑✓ ✛✏✠☛ ❍✏✓✕✏✎✌✍ ✗☛✔✘✖✑✓✒ ✏ ✖✘✎✓✑✓✒ ✘✗-

✺☛✔✠ ✏☞ ✑✠ ☛✖☛✎✒☛✣◆ ▲✎✘✗✏✗✛✌ ✘✓ ✏✔✔✘✕✓✠ ✘✙ ✠✡✑☞✍ ✘✗☞☛✎✢✏✠✑✘✓☞ ✜☛✎☛
✙☛✜☛✎ ✑✓ ✠✡☛ ❋✎☞✠ ✡✏✛✙ ✘✙ ❍☛✗✎✕✏✎✌◆

The coma diameter reached a maximum of around 20 arc-

minutes at closest approach. By the time it returned to the evening 

☞❑✌ ✑✓ ✠✡☛ ☞☛✔✘✓✣ ✡✏✛✙ ✘✙ ❍☛✗✎✕✏✎✌ ✑✠ ✜✏☞ ✙✏✣✑✓✒✍ ❍✏✖☛☞ ✪✗✗✘✠✠
✖✏❑✑✓✒ ✑✠ ✕✯◆✯ ✑✓ ✰▼×✯✴ ✗✑✓✘✔✕✛✏✎☞ ✘✓ ❍☛✗ ✰❃◆✽✽◆✬✓✛✌ ✏ ✙☛✜ ✢✑☞✕-

✏✛ ✘✗☞☛✎✢✏✠✑✘✓☞ ✜☛✎☛ ✖✏✣☛ ✏✙✠☛✎ ✠✡☛ ☛✓✣ ✘✙ ❍☛✗✎✕✏✎✌✍ ✜✑✠✡✔✘☞✡✑✣✏
✖✏❑✑✓✒ ✑✠ ✰❻✠✡ ✖✏✒✓✑✠✕✣☛ ✑✓ ✛✏✠☛ ✹✏✎✔✡◆ ✿✓ ✒☛✓☛✎✏✛ ✠✡☛ ✔✘✖✏ ✜✏☞
seen as small and well condensed prior to and during perihelion, 

✗✕✠ ✛✏✎✒☛ ✏✓✣ ✣✑❼✕☞☛ ✏✙✠☛✎ ☞✘✛✏✎ ✔✘✓✺✕✓✔✠✑✘✓◆ ✿✠ ☞✡✘✜☛✣ ✛✑✠✠✛☛ ✠✏✑✛
✣☛✢☛✛✘✚✖☛✓✠ ✠✘ ✢✑☞✕✏✛ ✘✗☞☛✎✢☛✎☞✍ ✠✡✘✕✒✡ ❍◆ ❍◆ ❑✘✓✧✏✛☛✧ ☛☞✠✑✖✏✠☛✣
✏ ✘✓☛●✣☛✒✎☛☛ ✠✏✑✛ ✑✓ ✛✏✠☛ ❍☛✗✎✕✏✎✌◆

77P/Longmore

✪✔✛✘☞☛ ✏✚✚✎✘✏✔✡ ✠✘ ❍✕✚✑✠☛✎ ✑✓ ✰✽✳▲ ✎☛✣✕✔☛✣ ✠✡☛ ✚☛✎✑✡☛✛✑✘✓ ✣✑☞✠✏✓✔☛
✙✎✘✖ ▲◆✴ ✠✘ ✱◆❻✏✕◆ ❁✡☛ ✔✘✖☛✠ ✜✏☞✓P✠ ✣✑☞✔✘✢☛✎☛✣ ✕✓✠✑✛ ✰✽✯▼✍ ✜✡☛✓
✪✓✣✎☛✜ ✩✘✓✒✖✘✎☛ ✙✘✕✓✣ ✑✠ ✘✓ ✏ ✭✑✣✑✓✒ ✭✚✎✑✓✒ ✭✔✡✖✑✣✠ ✚✛✏✠☛ ✠✏❑-

en for the Southern Sky Survey. The orbit derived at the discovery 

✏✚✚✏✎✑✠✑✘✓ ✜✏☞ ✗✏☞☛✣ ✘✓ ✘✓✛✌ ☛✑✒✡✠ ✚✘☞✑✠✑✘✓☞✍ ✗✕✠ ✭✠✏✓ ✹✑✛✗✘✕✎✓
published a prediction for the 1981 return in the 1980 BAA Hand-

book, which proved very accurate.

❁✡☛ ✔✘✖☛✠ ✡✏☞ ✓☛✢☛✎ ✗☛✔✘✖☛ ✖✕✔✡ ✗✎✑✒✡✠☛✎ ✠✡✏✓ ✰▲✠✡ ✖✏✒✓✑-
tude, even at the better returns such as in 2016. Visual observations 

✏✎☛ ✙☛✜✍ ✗✕✠ ✠✡☛✎☛ ✏✎☛ ☛✛☛✔✠✎✘✓✑✔ ✏✓✣ ✢✑☞✕✏✛ ✘✗☞☛✎✢✏✠✑✘✓☞ ✘✢☛✎ ❋✢☛
✎☛✠✕✎✓☞ ☞✑✓✔☛ ✰✽❃❃✲ ✖✘☞✠ ✘✙ ✠✡☛☞☛ ✜☛✎☛ ✖✏✣☛ ✚✎✑✘✎ ✠✘ ✚☛✎✑✡☛✛✑✘✓
due to the orbital geometry. The comet’s behaviour has been con-

☞✑☞✠☛✓✠ ✏✠ ✠✡☛ ❋✢☛ ✎☛✠✕✎✓☞ ✏✓✣ ✠✡✑☞ ☞✡✘✕✛✣ ✗☛ ✖✏✑✓✠✏✑✓☛✣ ✕✚ ✠✘ ✱✴❻✳✍
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81P/Wild

The discovery of the comet and its behaviour were described in 

✠✡☛ ✎☛✚✘✎✠☞ ✘✓ ✠✡☛ ✔✘✖☛✠☞ ✘✙ ✱✴✴▲ ✏✓✣ ✱✴✰✴◆7,8 Although the 2010 
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report used some observations from 2015, the comet did not reach 

perihelion until 2016 when it was well observed. Additional ob-

servations from previous returns are also now available from the 

●✬✫✭ ✣✏✠✏✗✏☞☛◆
At the 2016 return the comet brightened rapidly, and much more 

quickly than at the rate which had been established in the 2010 re-

✚✘✎✠◆ ✿✓ ✡✑✓✣☞✑✒✡✠✍ ✠✡✑☞ ✗☛✡✏✢✑✘✕✎ ✜✏☞ ✚✎☛☞☛✓✠ ✏✠ ✚✎☛✢✑✘✕☞ ✎☛✠✕✎✓☞✍
but it was not well captured by the mean light curve. Overall, the 

✱✴✰✳ ✘✗☞☛✎✢✏✠✑✘✓☞ ✏✎☛ ✜☛✛✛ ❋✠✠☛✣ ✗✌ ✏ ☞✑✓✒✛☛ ✛✑✒✡✠ ✔✕✎✢☛ ✜✑✠✡ ✎✏✚✑✣
✗✎✑✒✡✠☛✓✑✓✒✍ ✏✓✣ ✗✘✠✡ ✠✡☛ ✛✑✓☛✏✎ ✏✓✣ ☞✠✏✓✣✏✎✣ ❋✠☞ ✏✎☛ ☛✩✕✏✛✛✌ ✒✘✘✣◆
However, when all the returns are considered, no single curve pro-

✢✑✣☛☞ ✏ ✒✘✘✣ ❋✠◆✪ ✗☛✠✠☛✎ ❋✠ ✑☞ ✘✗✠✏✑✓☛✣ ✜✡☛✓ ✠✡☛ ✘✗☞☛✎✢✏✠✑✘✓☞ ✏✎☛
divided into two sets: those obtained when the comet was further 

than 2.0au from the Sun, and the rest. The rate of brightening de-

clines once the comet is closer to the Sun than 2.0au.

A couple of observers estimated the comet as being much bright-

er than given by the mean curve a few weeks prior to perihelion, 

when the comet was at 42° elongation from the Sun and heading 

✠✘✜✏✎✣☞ ✔✘✓✺✕✓✔✠✑✘✓◆✪☞ ✜✑✠✡ ❻▲▲✍ ✠✡☛☞☛ ✘✗☞☛✎✢☛✎☞ ✖✏✌ ✡✏✢☛ ✗☛☛✓
able to see a faint outer coma.

94P/Russell

✪ ❍✕✚✑✠☛✎ ☛✓✔✘✕✓✠☛✎ ✑✓ ✰✽✯▼ ✎☛✣✕✔☛✣ ✠✡☛ ✚☛✎✑✡☛✛✑✘✓ ✣✑☞✠✏✓✔☛ ✏ ✛✑✠✠✛☛
and the comet was discovered in 1984 by Ken Russell, on a Siding 

Spring Schmidt plate.

The comet has never become bright enough for visual observa-

✠✑✘✓✍ ✗✕✠ ✠✡☛✎☛ ✏✎☛ ☛✛☛✔✠✎✘✓✑✔ ✘✗☞☛✎✢✏✠✑✘✓☞ ✘✢☛✎ ❋✢☛ ✎☛✠✕✎✓☞✍ ✜✡✑✔✡
show a consistent behaviour.

104P/Kowal

✩☛✘ ✫✘☛✠✡✑✓ ✣✑☞✔✘✢☛✎☛✣ ✏ ✔✘✖☛✠ ✑✓ ✰✽✯▲ ❍✏✓✕✏✎✌ ✙✎✘✖ ✠✡☛ ▲✡✑✛-
ippines, however due to a slow postal service it took some time 

Figure 9. ❅q♥❆qst❢❧ ❆⑧q❢ s✇q❇t♣✈ ❞⑧⑧ ❢✇❧ q❈s❧✐❦❞❢tq♣s qr ❩❬❜❉✴✻q❇❞⑧❭ Figure 10. ❅q♥❆qst❢❧ ❆⑧q❢ s✇q❇t♣✈ ❞⑧⑧ ❢✇❧ q❈s❧✐❦❞❢tq♣s qr ❩❩❵❉✴●t⑧❍❭

Figure 11. ❅q♥❆qst❢❧ ❆⑧q❢ s✇q❇t♣✈ ❞⑧⑧ ❢✇❧ q❈s❧✐❦❞❢tq♣s qr ❩❩❣❉✴❤✇q❧-
♥❞✳❧✐✔❊❧❦✰❭

Figure 12. ❋✇❧ q❈s❧✐❦❞❢tq♣s qr ❩❜❜❉✴✻❥s✇t❍❞ ❞❢ ❢✇❧ ❛❬❩❵ ✐❧❢❥✐♣ ❇t❢✇ ❞
⑧t♣❧❞✐ ⑧t✈✇❢ ■❥✐❦❧ ❏❢❢❧❍ ❢q ❢✇❧♥❭
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to get the details to the CBAT ✏✓✣ ✑✠ ✜✏☞ ✓☛✢☛✎ ✔✘✓❋✎✖☛✣◆9 The 
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Only once the orbit was known was it possible to identify it as the 

comet seen by Boethin, since his approximate positions matched 

✠✡☛ ☛✚✡☛✖☛✎✑☞◆ ❁✡☛ ✔✘✖☛✠ ✜✏☞ ✚✎☛☞✕✖☛✣ ✠✘ ✗☛ ✑✓ ✘✕✠✗✕✎☞✠ ✑✓ ✰✽✯▲✍
and outbursts were also indicated by the large non-gravitational 

forces needed to link the apparitions.

●✏✛✔✕✛✏✠✑✘✓☞ ✗✌ ▼✏✧✕✘ ▼✑✓✘☞✡✑✠✏ ☞✡✘✜ ✠✡✏✠ ✠✡☛ ✔✘✖☛✠ ✙✎☛✩✕☛✓✠-
✛✌ ✚✏☞☞☛☞ ✔✛✘☞☛ ✗✌ ❍✕✚✑✠☛✎✍ ✏✓✣ ✑✠ ✡✏☞ ✗☛☛✓ ✒✎✏✣✕✏✛✛✌ ✒☛✠✠✑✓✒ ✔✛✘☞☛✎
to the Sun. The perihelion distance was 1.5au at the discovery in 

1979, reducing to 1.4au in 1998, 1.2au in 2015, 1.1au in 2022 and 

✴◆✽❃✏✕ ✑✓ ✱✴▲▲◆ ✿✠ ✜✑✛✛ ✖✏❑☛ ✏ ✔✛✘☞☛ ✏✚✚✎✘✏✔✡ ✠✘ ★✏✎✠✡ ✑✓ ✱✴▲✽ ✏✓✣
✏ ✢☛✎✌ ✔✛✘☞☛ ✏✚✚✎✘✏✔✡ ✦✴◆✴✽✏✕✧ ✑✓ ✱✴❻✽◆

❁✡☛ ✰✽✯▲ ☛☞✠✑✖✏✠☛☞ ✗✌ ✫✘☛✠✡✑✓ ✏✎☛ ☞✘✖☛ ☞✑✶ ✖✏✒✓✑✠✕✣☛☞ ✗✎✑✒✡✠-
er than the mean curve, so it was clearly a substantial outburst. The 

2004 estimates are more indicative of the nuclear magnitude and 

unlikely to represent the true brightness of the comet. The obser-

vations at these returns were therefore omitted from the analysis 

of the mean curve. The remaining observations show a consistent 

behaviour at the three returns.

There were very few observations in 2016 and these suggest 

that the comet reached 12th magnitude.

116P/Wild

❁✡✑☞ ✔✘✖☛✠ ✜✏☞ ✣✑☞✔✘✢☛✎☛✣ ✘✓ ✰✽✽✴ ❍✏✓ ✱✰◆✽❃ ✗✌ ▲✏✕✛ ✔✑✛✣✍ ✜✑✠✡
the 0.40m Schmidt at the Zimmerwald station of the Bern As-

✠✎✘✓✘✖✑✔✏✛ ✿✓☞✠✑✠✕✠☛✍ ✏✠ ✏ ✚✡✘✠✘✒✎✏✚✡✑✔ ✖✏✒✓✑✠✕✣☛ ✘✙ ✕✰▲◆▼◆ ❁✡☛
comet was perturbed into its present orbit after a close approach 

✦✴◆✰▼✏✕✧ ✠✘ ❍✕✚✑✠☛✎ ✑✓ ✰✽❃✯ ❍✕✛✌✍ ✜✡✑✔✡ ✎☛✣✕✔☛✣ ✠✡☛ ✚☛✎✑✡☛✛✑✘✓ ✣✑☞-
✠✏✓✔☛ ✙✎✘✖ ▲◆❻ ✠✘ ✱◆✴✏✕◆✪✖✘✎☛ ✣✑☞✠✏✓✠ ✏✚✚✎✘✏✔✡ ✑✓ ✰✽✽❃ ❸☛✔☛✖-

ber increased it again to 2.2au.

Even at the best returns the comet only reaches 11th mag-

✓✑✠✕✣☛✲ ✱✴✰✳ ✜✏☞ ✓✘✠ ✘✓☛ ✘✙ ✠✡☛☞☛ ✏✓✣ ✠✡☛ ✔✘✖☛✠ ✎☛✏✔✡☛✣ ✰▲✠✡
✖✏✒✓✑✠✕✣☛◆ ❁✡☛✎☛ ✏✎☛ ✘✗☞☛✎✢✏✠✑✘✓☞ ✙✎✘✖ ❋✢☛ ✎☛✠✕✎✓☞◆ ❁✡☛ ✘✗☞☛✎-
vations after the 1998 encounter are fairly well distributed about 

✚☛✎✑✡☛✛✑✘✓ ✏✓✣ ✏✎☛ ❋✠✠☛✣ ✗✌ ✏ ☞✠✏✓✣✏✎✣ ✛✑✒✡✠ ✔✕✎✢☛◆ ❁✡✘☞☛ ✗☛✙✘✎☛
the encounter are concentrated prior to perihelion and are not well 

❋✠✠☛✣ ✗✌ ✠✡☛ ✕☞✕✏✛ ✎☛✒✎☛☞☞✑✘✓✲ ✡✘✜☛✢☛✎✍ ✠✡☛✌ ✏✎☛ ✎☛✏☞✘✓✏✗✛✌ ❋✠✠☛✣
by the post-1998 curve.

118P/Shoemaker–Levy

❁✡☛ ✠☛✏✖ ✘✙ ●✏✎✘✛✌✓ ❷ ★✕✒☛✓☛ ✭✡✘☛✖✏❑☛✎ ✏✓✣ ❸✏✢✑✣ ✩☛✢✌ ✣✑☞-
✔✘✢☛✎☛✣ ✠✡✑☞ ✔✘✖☛✠ ✘✓ ❋✛✖ ✑✖✏✒☛☞ ✠✏❑☛✓ ✜✑✠✡ ✠✡☛ ✴◆❻✳✖ ▲✏✛✘✖✏✎
✭✔✡✖✑✣✠ ✑✓ ✰✽✽✰◆ ✪✓ ☛✓✔✘✕✓✠☛✎ ✜✑✠✡ ❍✕✚✑✠☛✎ ✑✓ ✱✴✱✴ ❍✕✛✌ ✜✑✛✛ ✎☛-

duce the perihelion distance from its present 2.0au to 1.8au.

The 2016 return was not a good one, with the comet in solar 

conjunction when it was at perihelion. Even at the best returns 

it only reaches 12th magnitude. There are however observations 

✙✎✘✖ ❋✢☛ ✎☛✠✕✎✓☞✍ ✜✡✑✔✡ ✏✎☛ ☞✛✑✒✡✠✛✌ ✗☛✠✠☛✎ ❋✠✠☛✣ ✗✌ ✠✡☛ ✛✑✓☛✏✎●☞✠✌✛☛
☛✩✕✏✠✑✘✓◆ ❁✡☛ ✗☛✡✏✢✑✘✕✎ ✑☞ ☞✑✖✑✛✏✎ ✏✠ ✏✛✛ ❋✢☛ ✎☛✠✕✎✓☞◆

144P/Kushida

The discovery and orbit of the comet were described in the report 

on the comets of 2009.10

At the 2016 return the comet was only observed after peri-

helion, when it was fading from around 9th magnitude. When 

these observations are combined with those from the 2009 re-

turn they strengthen the case for a linear light curve, but are not 

☞✕■✔✑☛✓✠ ✗✌ ✠✡☛✖☞☛✛✢☛☞◆ ❁✡☛ ✘✓✛✌ ✘✠✡☛✎ ✎☛✠✕✎✓ ✜✑✠✡ ✘✗☞☛✎✢✏-

tions was that of the discovery, when observations were only 

made after perihelion.

237P/LINEAR = 2002 LN13 = 2010 L2
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Figure 13. ❋✇❧ q❈s❧✐❦❞❢tq♣s qr ❛❪⑥❉✴❊♠✾✺✮❑ ❞❢ ❢✇❧ ❛❬❩❵ ✐❧❢❥✐♣ ❇t❢✇ ❞
⑧t♣❧❞✐ ⑧t✈✇❢ ■❥✐❦❧ ❏❢❢❧❍ ❢q ❢✇❧♥❭

Figure 14. ❋✇❧ q❈s❧✐❦❞❢tq♣s qr ❛④❛❉✴❊♠✾✺✮❑ ❞❢ ❢✇❧ ❛❬❩❵ ✐❧❢❥✐♣ ❇t❢✇ ❞
⑧t♣❧❞✐ ⑧t✈✇❢ ■❥✐❦❧ ❏❢❢❧❍ ❢q ❢✇❧♥❭
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At the 2016 return, the comet brightened quite 

✎✏✚✑✣✛✌ ✣✕✎✑✓✒ ✠✡☛ ❋✎☞✠ ✡✏✛✙ ✘✙ ✠✡☛ ✌☛✏✎ ✏✓✣ ✡✏✣
✎☛✏✔✡☛✣ ✰▲✠✡ ✖✏✒✓✑✠✕✣☛ ✑✓ ✛✏✠☛ ❍✕✓☛❙ ✖✕✔✡
brighter than expected. The observations by 

Kevin Hills show a consistent brightening from 

✪✚✎✑✛ ✠✘ ❍✕✓☛✍ ☞✕✒✒☛☞✠✑✓✒ ✠✡✏✠ ✠✡✑☞ ✜✏☞ ✓✘✠ ✏
sudden outburst. The brightening continued, 

with the comet reaching a peak of around 10th 

magnitude at perihelion.

The standard magnitude parameters are rather 
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linear light curve. At the previous return, with a 

greater perihelion distance, the comet might have 
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discovered it would have faded to around 18th 
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Hills there would, given the lack of observations 

from previous returns, have been a suspicion that 

the comet had outburst. The comet could reach 
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252P/LINEAR = 2000 G1 = 2011 L5

The comet was moved into its present orbit in 1987 
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had passed only 0.10au from the Earth in 2000 
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could have reached 14th magnitude but was at 
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the southern hemisphere. 2016 BA14 has a very 

similar orbit and made an even closer approach a 
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mination of any likely split of the two objects. At 
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however the more active of the two bodies.
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a) Standard magnitude parameters 

Comet No. obs. r (au) H1 K1 H10
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b) Linear magnitude parameters
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The magnitude of the comets can be calculated from the 
equation:

 m= H1 ✤ ④❭❬ ⑧q✈❯✥❳ ✤ K1 ⑧q✈❯r)

✦q✐ ♥❞♣✰ ■q♥❧❢s ❢✇❧✐❧ ❞✐❧ t♣s❥✧■t❧♣❢ q❈s❧✐❦❞❢tq♣s ❢q ■❞⑧-
culate K1 accurately and so a value of 10 is assumed, which 
gives the constant H10❭ ❅❅✭ q❈s❧✐❦❞❢tq♣s ❞❆❆✐q✉t♥❞❢t♣✈ ❢q
visual, which include a measure of the coma diameter, are 
used to augment the light curves of those comets with in-
s❥✧■t❧♣❢ ❦ts❥❞⑧ q❈s❧✐❦❞❢tq♣s❭ ✮ ■q✐✐❧■❢tq♣ rq✐ ❞❆❧✐❢❥✐❧ qr
❬❭❬❬❪❪ ♥♥–1

, and the observer corrections derived in pre-
vious papers,❹✬★❹✩ have been applied and the H values are 
reduced to zero aperture.
 Some comets do not follow the standard equation and are 
❈❧❢❢❧✐ ❏❢❢❧❍ ❇t❢✇ ❞ ⑧t♣❧❞✐ ❧✪❥❞❢tq♣✫
 m= H1 ✤ ④❭❬ ⑧q✈❯✥❳ ✤ K1 ❞❈s❯t–T✤✥t)

where t ts ❢✇❧ ✵❥⑧t❞♣ ✭❞❢❧❴ T ❢✇❧ ✵❥⑧t❞♣ ✭❞❢❧ qr ❆❧✐t✇❧⑧tq♣ ❞♣❍
✥t ❞♣ q✴s❧❢❭ ♠r ✥t is positive the comet is intrinsically brighter 
prior to perihelion.
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Figure 15. ❁q❈❂✐❧sq⑧❥❢tq♣ s●❧❊❢✐❥♥ qr ❛④❛❀✴❁♠❣❤❉❦❴ ❢❞■❧♣ ❇❄ ❦q❇ ▼❞❥r♥❞♣ ❯⑦✐t✈✇❢❴❧t❊❢q✐t❞❴❉❥s❢✐❞⑧t❞❳
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