
Hazy, Green Glow with no prominent Tail!!!

C/2016 M1 (PanSTARRS)
2018 May 13 @ 02:53 UTC 

GSO 8ó f/3.8 & Atik383L+
Courtesy of Jose J Chambo, Valencia, Spain ©

Welcome to the Professor Comet Report! 
This is a monthly, bimonthly, or seasonal 
report on the latest information for the 
tracking, studying, and observation of 
comets. All comet reports will include 

tables of definitions & terminologies, basic 
understanding about comets, how to 

observer comets to the latest ephemeris 
data and tracking charts, photometry 

graphs, etc.! All information within this 
report can freely be referenced from a 
table of contents. Enjoy the world of 

comet astronomy!



Update on the current conditions for observational comets for Late May through 1 July!

Comets Designation
(IAU ëMPC)

Orbital 
Status

Magnitude 
Visual

Trend 
(Brightness or Dimming)

Observations
(Range in Lat.)

(Alt. > 10 ° at 
Zenith)

Constellations
(Night Sky Location)

Visibility Period
(Late May ë1 July)

(Alt. Ó15°)

PanSTARRS C/2016M1 C 9.5*
(30May)

ApproachingPeak Brightness 
(Perihelion by Mid ςJuly)

40°N - 90°S** HeadingSW between 
Sagittarius & Corona 
Australis towards Ara

(Midnight ς5:30AM)
Onlyuntil 15 June!

DuToit 66P P 10.6*
(28May)

ApproachingPeak Brightness!
(During Perihelion)

40°N - 90°S** HeadingSE across the N 
region of Sculptor to Cetus

(4:20am ς5:30 AM)
Earlier than 4 am after 

15 June!

PanSTARRS C/2016 R2 C 11.2*
(20 May)

ProgressiveDimming 
(Currently at Perihelion)

90°N - 18°S ProgressingEastward from 
the W regions of Lynx into 

the W regions of UrsaMajor.

(9:00PM ςMidnight)
Lat.Coordinates N of 
45°N visibility is not 
before 10 PM CDT!

Lemmon C/2018EF9 C 11.5*
(21 May)

RapidBrightening
(No observations recorded 
during Perihelion passage!)

90°N - 15°N Partial retrograde near the 
regions outside of Polaris 
opposite the Little Dipper!

All Night!

PanSTARRS C/2015 O1 C 12.0*
(15 May)

Complexoscillation of high and 
low before and after the time of 

Perihelion passage.

55°N - 10°S MovingSouthward from the 
star Alioth in the handle of 
the Big Dipper along the E 

regions of UrsaMajor

Sunsetς4 am 
North of 40°N Lat. 

until 8 July
(30°N Lat.

Until 9 June)

PanSTARRS C/2016 N6 C 12.2*
(20 May)

Variation in Brightness before 
and possibly after the time of 

Perihelion passage.

58°N - 10°S MovingWestward from Lynx 
to Cancer

(9:00 ς11:00 PM)
(9:00 - 10:15 PM) 

After June 15!

Forbes 37P P 12.7*
(25 May)

RapidBrightening before and 
after the time of Perihelion 

passage!

50°N - 43°S ProgressingEastward from 
Aquarius to the NW region 

of Pisces

(3:00ς5:30) AM
CDT

*Visual Mag. value is given based on the latest observation field report!

**Comets that are only visible in the most southerly regions of the US and corresponding territories or 
visible only to observers in the Southern Hemisphere!

Å C/2016 M1 is not visible at altitudes above 10°at Latitudes above  40°N after 20 June and 
29° N after 8 July.

Å Du Toit is not visible at altitudes above 10° at Latitudes above 43°N until after 29 June.

This spreadsheet table of data is applied only to bright comets defined by observable stellar 
magnitudes greater than 13.5 or 14.0 in times of sparely available comets for observation! 

Visibility Periods are calculated for latitudes south of 30°N.

All Times during the Visibility periods are calculated for Central Daylight Time US
(Add 5 hours for UTC).



EphemerisTerm Definition (plusadditional comments)

Date Month and Year using the standard Gregorian calendar.

TT Terrestrial Time (Day of the Month) as a substitute for the astronomical Julian date.

RA (2000) Right Ascension based on the Epoch J2000 (longitudinal coordinate for the celestial sky) measured in hours,minutes, and seconds.

Dec (2000) Declination basedon the Epoch J2000 (latitudinal coordinate for the night sky)measured in degrees,arcminutes, and arcseconds.

Delta The distance from Earth measured in AUs (1 AU = 1 Astronomical Unit = 92 955 807 mi = 149 597 871 km as the mean distance between the Earth and Sun).

R The solardistance measured in AUs (the distance between the comet or comet ςlike body and the Sun)!

Elongation
ϑ9ƭΦ ό ɕ ύϒ

Solar elongation which is the angle of separation between the observed object and the Sun as measured across the night sky asmeasured in degrees.

Phase
(Ph.)

Phase angle between the Sun, the celestial object, and the observer on the surface of the Earth. Also known as the Sun ςObject ςObserver angle.

M1 M1: The visual magnitude of the celestial object as observed on the surface of the Earth at sea level. 
(Note M1 values predicted by the Minor Planet Center can differ from actual visual reports obtain in the field!)

Mpred
Thepredicted absolute magnitude which is calculated from a series of initial observations upon the discovery or recapture of a periodic comet which can change if the 
ŎƻƳŜǘ ƎŜǘǎ ōǊƛƎƘǘŜǊ ƻǊ ŦŀƛƴǘŜǊ ŀǎ ǘƘŜ ƛƴǘŜǊƴŀƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ ŎƻƳŜǘΩǎ ƴǳŎƭŜǳǎ ŎƘŀƴƎŜǎ ŘǳǊƛƴƎ ƛǘΩǎ ŎƭƻǎŜ ŀǇǇǊƻŀŎƘ ŀǊƻǳƴŘ ǘƘe Sun!

M2 The nuclear magnitude of the Comet which is also the visual magnitude of the false nucleus.                                  
(RarelyǎƘƻǿƴ ƻƴ ŀ /ƻƳŜǘΩǎ ŜǇƘŜƳŜǊƛǎ Řŀǘŀ ǎǇǊŜŀŘǎƘŜŜǘ ǳƴƭŜǎǎ ŀƭƭ ǾŀƭǳŜǎ ǎƘƻǿ ŀ Ǿƛǎǳŀƭ ōǊƛƎƘǘƴŜǎǎ ǾŀƭǳŜ ŀōƻǾŜ мфth magnitude!)

άκƳƛƴ The progression or motion across the sky as measured in arcseconds per minute.

P.A. Position angle while undergoing motion in the celestial sky. 
(P.A. is the same method appliedto binary stars with starts at N goes counterclockwise in an easterly direction!)

Moon Phase A Numerical value for designating the phases of the Moon on a scale of  (0.00 ς1.00): A New Moon = 0.00, Waxing or Waning  Crescent = (0.01 - 0.49), Half Moon (1st or 
Last Quarter = 0.50), Waxing or Waning Gibbous = (0.50 ς0.99), & Full Moon = 1.00  

Foreshortening         (% 
Fore.)

¢ƘŜ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ǘƘŜ ŎƻƳŜǘΩǎ ǘŀƛƭ ŘǳŜ  ǘƻ ǘƘŜ ƎŜƻƳŜǘǊƛŎ ƻǊƛŜƴǘŀǘƛƻƴ ōŜǘǿŜŜƴ  ǘƘŜ 9ŀǊǘƘ ŀƴŘ ŀ /ƻƳŜǘΦ                         
όмлл҈ ƳŜŀƴǎ ǘƘŜ ŎƻƳŜǘΩǎ ǘŀƛƭ ƛǎ ǇŀǊŀƭƭŜƭ ǿƛǘƘ ǘƘŜ ŦŀŎŜ ƻŦ ǘƘŜ 9ŀǊǘƘ ǿƘŜǊŜ ŀǎ л҈ ƳŜŀƴǎ ǘƘŜ ǘŀƛƭ ƛǎ ŜȄŀŎǘƭȅ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǿƛǘƘ respect to the face of the Earth!)

Altitude
{Alt. ό ɕ ύϒ

Altitude is the angle of position for any celestial object visible in the night sky with respect to the horizon regardless ofcaǊŘƛƴŀƭ ŘƛǊŜŎǘƛƻƴ Φ ¢ƘŜ ŀƴƎƭŜ Ƙŀǎ ŀ ǊŀƴƎŜ ƻŦ ƻƴƭȅ όлɕ 
ǘƻ флɕύ ŀƭǘƘƻǳƎƘ όлɕ ǘƻ -флɕύ Ŏŀƴ ōŜ ŀǇǇƭƛŜŘ ǘƻ ƻōƧŜŎǘǎ ƴƻǘ ǾƛǎƛōƭŜΦ ¢ƘŜ ŀƭǘƛǘǳŘŜ Ǉƻǎƛǘƛƻƴ ǿƛƭƭ ŎƘŀƴƎŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎƛŘŜǊŜŀƭ Řay.

Azimuth
{AziΦ ό ɕ ύϒ

Azimuth is the establish angle of position for any celestial object visible in the night sky. The range starts at the North (лɕύheading clockwise eastward with the following 
cardinal positions:bb9 όннΦрɕύΣ b9 όпрɕύΣ 9b9 όстΦрɕύΣ 9 όфлɕύΣ 9{9 όммнΦрɕύΣ {9 όморɕύΣ {{9  όмртΦрɕύΣ { όмулɕύΣ {{² όнлнΦрɕύΣ {² όннрɕύΣ 
²{² ό нптΦрɕύΣ ² όнтлɕύΣ ²b² όнфнΦрɕύΣ b² όомрɕύΣ ϧ bb² όоотΦрɕύ

Ephemeris Data Terminology



Degree of Condensation (DC)

DCvalue Definition to numerical DC designation

0 Diffuse coma of uniform brightness

1 Diffuse coma with slight brightening towards center

2 Diffuse coma with definite brightening towards center

3 Centre of coma much brighter than edges, though still diffuse

4 Diffuse condensation at centre of coma

5 Condensation appears as a diffuse spot at centre of coma ςdescribed as moderately condensed

6 Condensation appears as a bright diffuse spot at centre of coma

7 Condensation appears like a star that cannot be focused ςdescribed as strongly condensed

8 Coma virtually invisible

9 Stellar or disk like in appearance

All observations of comets are broken down into three factors: 
estimating magnitudes for light curves to predict future brightness, coma 
ƻōǎŜǊǾŀǘƛƻƴǎΣ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴǎ ǘƘŀǘ ŎƻƴŎŜǊƴ ǿƛǘƘ ŀ ŎƻƳŜǘΩǎ ǘŀƛƭόǎύΦ CƻǊ ǘƘŜ
ŎƻƳŀ ƻǊ ŀ ŎƻƳŜǘΩǎ ƘŜŀŘthere two characteristic features that are 

important for study: Degree of condensation (DC) and coma sizemeasured 
in arcminutes. The classification system for determining the DC is based on 

a positive integer system from 0 to 9 as shown below.



Degree of Condensation (DC) The chart displayed shows a visual comparison to determining the 
ŘŜƎǊŜŜ ƻŦ ŎƻƴŘŜƴǎŀǘƛƻƴ ŦƻǊ ŀ ŎƻƳŜǘΩǎ ŎƻƳŀΗ

Note the two extra designations:

2S: A Sharp, distinct stellar center with an extremely dissipated outer 
coma barely visible form the night background.

3D: The central condensate disperses with an extremely faint outer coma 
very little contrast from the background. The condensate is sharply 

distinguishable from the outer coma.

The chart is courtesy of the Isle of Man Astronomy Club.
http:// www.iomastronomy.org/sections/comets/comet.html

6 March 2015

http://www.iomastronomy.org/sections/comets/comet.html


Morphology (Structure) of Comets

StructuralComponent Definition of Component

Nucleus CometsŀǊŜ ŜǎǎŜƴǘƛŀƭƭȅ ΨŘƛǊǘȅ ǎƴƻǿōŀƭƭǎΩ ƻǊ ŀǎǘŜǊƻƛŘǎ ŎƻǾŜǊŜŘ ƛƴ ŀƴŘ ŎƻƴǘŀƛƴƛƴƎ ƛƴǘŜǊƴŀƭ ŎŀǾƛǘƛŜǎ όǊŜǎŜǊǾƻƛǊǎύ ƻŦ ŦǊƻȊŜƴ ǾƻƭŀǘƛƭŜǎ όex.: H20, frozen 
Oxygen, Carbon compounds, etc.) and originate from outside the solar system from the Kuiper Belt (short to medium period comets) to the Oort
Cloud (up to extremely long period comets). The details in composition and overall structure internal and external vary considerably and they 
range in size from 100m to 40 km across!
As of June 2013 there are about 4300 known so far, but they may number in the trillions!

False Nucleus The central brightening of the comaǎƘƻǿƛƴƎ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ƴǳŎƭŜǳǎΣ ōǳǘ ƻƴƭȅ ǘƘŜ ŜȄǘǊŜƳŜƭȅ ΨƘƛƎƘ ǇǊŜǎǎǳǊŜŘΩ ƧŜǘǎ ŀǊŜ ǾƛǎƛōƭŜ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ 
escaping volatiles from such internal cavities breaking thru to the surface of the nucleus (the actual nucleus is not visiblein most telescopes).

Coma Thetrace atmosphere of dust particles, icy crystals, evaporated or sublimated molecules, ions, etc.) that surround the nucleus before being 
ǇǳǎƘŜŘ ŀǿŀȅ ōȅ ǘƘŜ ǊŀŘƛŀǘƛƻƴ ǇǊŜǎǎǳǊŜ ŀƴŘ ǎƻƭŀǊ ǿƛƴŘ ǇǊƻŘǳŎƛƴƎ ǘƘŜ ŎƻƳŜǘΩǎ ǘŀƛƭǎΦ ¢ƘŜ ǊŜ ŀǊŜ ǘǿƻ ǎǳō ŎƻƳǇƻƴŜƴǘǎ όƛƴƴŜǊ ŀƴŘ ƻǳter comas) 
differing only by concentration of materials emanating from the nucleus.
The most common compounds C2 & C3 (carbon compounds) along with (CN-) cyanogen compounds make the nucleus appear greenish or some 
combination of blue and green to the human eye.

Ion Tail
(Type I)

Thevolatiles that can come from the nucleus are ionized by solar Ultraviolet radiation (UV photons) and the magnetic field of the Sun will drive 
the particles in a tail away from the Sun (Anti ςSolar) direction at speeds up to 500 km/s.
The most common ions (CO+) carbon monoxide appears blue to the human eye.

DustTail (Type II) Nanoscopicto tiny mesoscopic (up to millimeter sized) dust particles that pushed away from the Coma via pressure from the Solar radiation
within the solar wind and can very diffuse structurally and only reradiate back long wavelength or low energy light (appearing white, yellowish, 
or soft ςǇƛƴƪύΦ ¢ƘŜ ǇŀǊǘƛŎƭŜǎ ǿƛƭƭ ǎǇǊŜŀŘ ƛƴ ƛƴŘƛǾƛŘǳŀƭ ƻǊōƛǘǎ ŀǊƻǳƴŘ ǘƘŜ {ǳƴ ƪŜǇǘ ŀǿŀȅ ŦǊƻƳ ǘƘŜ {ǳƴΩǎ ƎǊŀǾƛǘȅ ŘǳŜ ǘƻ ƛǘǎΩ ǊŀŘƛation pressure giving 
ǘƘŜ ǘŀƛƭ ƛǘǎΩ ŎǳǊǾŜŘ ǎƘŀǇŜΦ 
Dust Tails can extend up to 100 million km (62.1 million mi) from the Nucleus and Coma!

SodiumTrail
(Type III)

Visibleonly in very, large telescopes there tails are composed of neutral atoms of Sodium striking out from the coma and not the nucleus possibly 
from either collisions between dust particles, UV solar erosion of the dust particles, or some unknown mechanism all occurring within the coma. 
Sodium tails can reach up to 50 million km away from the Sun along a similar path to the ion tail!

Dusttrail
(Anti ςTail)

LargerŘǳǎǘ ǇŀǊǘƛŎƭŜǎ ǘƘŀǘ ƘŀǾŜ ŜƴƻǳƎƘ Ƴŀǎǎ ǘƻ ōŜ ƳƻǊŜ ŀǘǘǊŀŎǘŜŘ ǘƻ ǘƘŜ {ǳƴΩǎ ƎǊŀǾƛǘȅ ŀƴŘ ŀǊŜ ƭŜǎǎ ƭƛƪŜƭȅ ǘƻ ōŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ {ǳƴΩs radiation 
pressure and are geometrically opposite to the Types I & II tails. They will form a dust disk along the orbital path of the comet that only visible 
from Earth as a spike heading towards the Sun, but only visible when the comet crosses the orbital plane of the Earth!

CometaryBow Shock Oncethe solar wind interacts with a comet plunging thru the solar wind a bow shock forms around the outer coma much the same way the 
magnetic field of a planet forms a bow shock. The solar wind forms a Hydrogen envelope just outside the frontal boundary of the outer coma 
creating a plasma layer of hydrogen ions that release Lyman ςalpha radiation as a byproduct!

As a comet approaches or recedes from the Sun within the planetary domain of the solar system the 
solar pressure and energy from the Solar Wind & its radiation pressure react with the comet nucleus. 
¢Ƙƛǎ ƛƴ ǘǳǊƴ ǿƛƭƭ ŦƻǊƳ ŀ ǾŀǊƛŜǘȅ ƻŦ ǎǘǊǳŎǘǳǊŜǎ ǘƻ ǘƘŜ ŎƻƳŜǘ ǘƘŀǘ ƎƛǾŜ ƛǘ ƛǘǎΩ ŘƛǎǘƛƴŎǘƛǾŜ ǎǘǊǳŎǘǳǊŜ ǘƘǊǳ ǘƘŜ 

processes of sublimation, evaporation, ionization, pressure outflow, etc.



²Ƙŀǘ ŀǊŜ ŎƻƳŜǘΩǎΚ

A) Comet Halley in Milky Way, February 1986 , B) Comet Halley, February 1986, C) Comet West, March 
1976, D) Comet Kohoutek, June 1973, E) Comet Ikeya-Seki, November 1965, F) Comet West, computer 
enhanced, G) Comet LINEAR, July 2000, H) Comet Hale-Bopp, March 1997

ü Comets are known as minor planets like asteroids or other 
small space debris.

ü Bodies composed of metals (rocks), dust, & volatiles 
(examples: CO2, H 2O, CN- , C2, C3, CS, COS, HO - , etc.)

ü Frozen bodies of Dirty Ice (Asteroids coated in and Saturated 
with Icy Volatiles)!

ü Clathrytes are minerals & denser ices containing less dense 
volatiles imbedded within the crystal structure of the 
materials.

ü Comets are composed of three primary elements:           
(central nucleus, coma, and tail(s))

ü The central nucleus can range anywhere in size from a few 
meters across and up to tens of kilometers across.

ü They have no moons or rings.

ü The coma can reach from a few thousands and up to over 2 
million km across (example: 17P/Holmes)

ü The tails can extend past 900 000 km in length can could 
theoretically extend up to 1 AU!

ü The material from the dust tail is the primary, but not the 
only source of micrometeroids for meteor showers.

ü There origin lie beyond the planets of the solar system to 
the Kuiper Belt & Oort Cloud.

ü Short period comets (less than 200 years) from the Kuiper 
Belt &  longer period comets (greater than 200 years) come 
from the Oort Cloud. 

ü Rotational period of cometary nuclei can vary substantially 
from a few seconds to several days!



Oort or ÖpikςOort Cloud

Oort cloud is the source of all intermediate and long period comets that extend 
from 2 000 AU and up to about 1 light year from the Sun.  The Inner Oort cloud 
would contain the intermediate period comets while the long period comets & 
great comets would originate from the outer Oort cloud. Estimations on the 
number of cometarybodies vary substantially from several hundred billion to 
upwards of 2 trillion icy minor planets! All of the largest icy bodies in the solar 
system would have originated from this region of the solar system (example: 
Plutinos, Trans ςNeptunian Objects, Scattered Disk Objects, comet nuclei up to 
60 km across in size. Tidal gravitation forces from neighboring stars and density 
variations within region to region within the milky way galaxy plane would force 
these objects to orbits closer to the Sun!

Kuiper Belt

Source of all short period comets that extends 
from the orbit of Neptune (30 AU) and out to 
about 50 AU from the Sun. It is just like the 
Asteroid Belt in structure, but 20x wider and 
upwards up 20x ς200x the mass. Many of the 
more massive bodies that came from the Oort
cloud end up residing inside the Kuiper belt. These 
are huge icy bodies composed of the same or 
similar substances as the comets. About 100 000 
KBOs up to 100 km across are hypothesized to 
exist with this region of the solar system.



How to observe comets!

C/2002 C1 ( Ikeya Ô Zhang)
14 April 2012

© H Mikuz , Crni Vrh Observatory, Slovenia.

C/2002 C1 ( Ikeya Ô Zhang)
31 Mar 2012

© Per ðJonny Bremseth.

Astronomy Sketch of the Day (posted 19 June 2013)

The eight main points to 
observing comets:

1. Visual Magnitudes that are reported for comets 
are in reference to their stellar magnitude.

2. Actual observable magnitudes for naked ςeye 
observation is usually 2 ς3 mag fainter.

3. The most common colors observable depending 
on the intensity of the comet: Green, Greenish ς
Blues, or Bluish ςGreens.

4. Not all comets have observable tails and you 
rarely get a change to see the false nucleus.

5. When and if the false nucleus is observable it is 
due to the jets emitting volatiles to resupply the 
coma.

6. Ion and Sodium tails are rarely seen if ever expect 
under exceptional sky conditions and depending 
on the comet!

7. Most comets are better appreciated for their 
detail when observing astrophotosof the object!

8. Most commons just look like fuzzy, out ςof focus 
balls of very, faint light.



Figure 1: Visual Morphological layout of a comet  as shown by several diagrams and images!

Comet Morphology
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