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!

Hazy, Green Glow with no prominent Tail!!!

C/2016 M1 PanSTARRS

Courtesy of Jose@hamboValencia, Spain ©
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C/2016 R2

C/2018EF9

C/2015 O1

C/2016 N6

37P

Professor Comet Report
Summer 2018

Magnitude
Visual

9.5
(30May)

10.6*
(28May)

11.2*
(20 May)

11.5*
(21 May)

12.0*
(15 May)

12.2*
(20 May)

12.7*
(25 May)

Trend
(Brightness or Dimming)

ApproachingPeak Brightness
(Perihelion by Midg July)

ApproachingPeak Brightness!
(During Perihelion)

Progressivéedimming
(Currently at Perihelion)

RapidBrightening
(No observations recorded
during Perihelion passage!)

Complexoscillation of high and
low before and after the time of
Perihelion passage.

Variationin Brightness before
and possibly after the time of
Perihelion passage.

RapidBrightening before and
after the time of Perihelion
passage!

Observations
(Range in Lat.)

(Alt. >10 °at
Zenith)

40°N - 90°S**

40°N - 90°S**

90°N - 18°S

90°N - 15°N

55°N - 10°S

58°N - 10°S

50°N -43°S

Constellations
(Night Sky Location)

HeadingSW between
Sagittarius & Corona
Australis towards Ara

HeadingSE across the N
region of Sculptor to Cetus

Progressindastward from
the W regions of Lynx into
the W regions otUrsaMajor.

Partialretrograde near the
regions outside of Polaris
opposite the Little Dipper!

Moving Southward from the
star Alioth in the handle of
the Big Dipper along the E

regions ofUrsaMajor

Moving Westward from Lynx
to Cancer

Progressindgastward from
Aquarius to the NW region
of Pisces

Visibility Period

(Late May &1 July)

(Alt. 015°)

(Midnight ¢ 5:30AM)
Onlyuntil 15 June!

(4:20am ¢ 5:30 AM)
Earlier than 4 am after
15 June!

(9:00PM ¢ Midnight)

Lat.Coordinates N of
45°N visibility is not
before 10 PM CDT!

All Night!

Sunset; 4 am
North of 40’ N Lat.
until 8 July
(3C°N Lat.
Until 9 June)

(9:00¢ 11:00 PM)
(9:00- 10:15 PM)
After June 15!

(3:00¢ 5:30) AM
CDT
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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 imhioutses, and seconds.
Dec (2000) Declination basean the Epoch J2000 (latitudinal coordinate for the night skyg¢asured in degreesrcminutes, 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 disteatéledEarth and Sun).
R The solardistance measured in AUs (the distance between the comet or comiiée body and the Sun)!

Elongation Solar elongation which is the angle of separation between the observed object and the Sun as measured across the nighhehglagd in degrees.
99fd 6 6 VY

Phase Phase angle between the Sun, the celestial object, and the observer on the surface of the Earth. Also known as ¢®I$ectq Observer angle.
(Ph.)

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!)

Thepredicted absolute magnitude which is calculated from a series of initial observations upon the discovery or recapturerddigpcomet which can change if the
O02YSi 3ISGa ONARIKGESNI 2N FHAYGdaSNIFa GKS AydSNylrt O2yReRGA2Yya 2F (GKS 0O02YSidQa

M pred

M2 The nuclear magnitude of the Comet which is also the visual magnitude of the false nucleus.
(Rarelya K2 gy 2y I /2YSGiQa SLIKSYSNA& RIFIGF &aLINBIFRAKSSH magyithdlia Ittt Ot dzSa &aK26

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 appligd 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 ©1000): A New Moon = 0.00, Waxing or Waning @ezs = (0.0% 0.49), Half Moon (% or
Last Quarter = 0.50), Waxing or Waning Gibbous = (@ 5®9), & Full Moon = 1.00

Foreshortening % ¢KS | LIISIENryOS 2F G(KS 02YSiQa GFAft RdzS 2 GKS 3S2YSGNRO 2NASyidlidAz2y oSi
Fore.) omnm: YShya GKS 02YSGQa GFAt Aa LINFEESE 6AGK GKS T ledddt o fadefoiShe Bartli K 6 K S
Altitude Altitude is the angle of position for any celestial object visible in the night sky with respect to the horizon regardlesiNaR A y £ RANBOGA2Yy @& ¢KS
(At & OY (2 hned | tduKedAK 6 neS G1I2LILX ASR (2 2028004 y2( GAaAof S CKS [t aAGdRS LRAAC

Azimuth Azimuth is the establish angle of position for any celestial object visible in the night sky. The range starts at the Nagtiégding clockwise eastward with the following
{Azid 6 ¢ U ¥ardinalpositonsb b9 OHHPps0Z b9 oO6npelI 9b9 6cTPpslIT 9 O0hpneE 9{9 OMMHDPps LI {9 OM
2{2 6 HNT®Ppe0Z 2 OHTNGEULE 2b2 OHPHPPpe LI b2 O6omMpesVLI 3 bb2 d6o00TPpel
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DCvalue

Definition to numerical DC designation

Diffuse coma of uniform brightness

Diffuse coma with slight brightening towards center

Diffuse coma with definite brightening towards center

Centre of coma much brighter than edges, though still diffuse

Diffuse condensation at centre of coma

Condensation appears as a diffuse spot at centre of capelescribed as moderately condensed

Condensation appears as a bright diffuse spot at centre of coma
Condensation appears like a star that cannot be focugetkscribed as strongly condensed
Coma virtually invisible

Stellar or disk like in appearance
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Degrees of Condensation



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

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.

MOfphOlogy (StrUCture) of Comets CKAZ Ay (dZNY SATE F2NY I OFNASGE 2F a0 NHzOG dzN

Nucleus

False Nucleus

Coma

lon Tail
(Type )

DustTail (Type Il)

SodiumTrail
(Type II)

Dusttrail
(Anti ¢ Tail)

CometaryBow Shock

Cometd NBE SaaSyidAalffe WRANI& ayz2g¢golffaQ 2N FAGSNRARAE O2 exSHeB Rozény | YR
Oxygen, Carbon compounds, etc.) and originate from outside the solar system from the Kuiper Belt (short to medium peritg) tmthe Oort

Cloud (up to extremely long period comets). The details in composition and overall structure internal and external vajecablsi 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!

The central brightening ofthecoma K2 g Ay 3 GKS LR aAGAZ2Y 2F GKS ydzOf Sdzaz odzi 2yteée GKS
escaping volatiles from such internal cavities breaking thru to the surface of the nucleus (the actual nucleus is notirisiblg telescopes).

Thetrace atmosphere of dust particles, icy crystals, evaporated or sublimated molecules, ions, etc.) that surround the nueflenesiteing

Lldza KSR gl & o0& GKS NIRAFGA2Y LINB&aadzaNB | yR a2t N gAYy R ESNBrigrOAyYy 3 K.
differing only by concentration of materials emanating from the nucleus.

The most common compounds C2 & C3 (carbon compounds) along withdzMogen compounds make the nucleus appear greenish oresom
combination of blue and green to the human eye.

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

Nanoscopido tiny mesoscopic (up to millimeter sized) dust particles that pushed away from the Coma via pressure from the Solaoradiati

within the solar wind and can very diffuse structurally and only reradiate back long wavelength or low energy light (appeatite, yellowish,
orsoftcLIAY 1 0d ¢KS LI NIAOfSa gAff ALINBIR AY AYRAQGARdz f b praSsire givii@ dzy R
GKS dFrAf AdaQ OdzNBWSR akKklk LISo

Dust Tails can extend up to 100 million km (62.1 million mi) from the Nucleus and Coma!

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

LargerRdza G LJ NI AOf Sa (KI G KI @S Sy2dAK YIaa G2 68 Y2NB | i NMoaia®R G2 OF
pressure and are geometrically opposite to the Types | & Il tails. They will form a dust disk along the orbital path eitieetbat only visible
from Earth as a spike heading towards the Sun, but only visible when the comet crosses the orbital plane of the Earth!

Oncethe solar wind interacts with a comet plunging thru the solar wind a bow shock forms around the outer coma much the santaevay
magnetic field of a planet forms a bow shock. The solar wind forms a Hydrogen envelope just outside the frontal boundaepofar coma
creating a plasma layer of hydrogen ions that release Lyngaaipha radiation as a byproduct!



KEd FNBE 02 YSiQail

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

Bodies composed of metals (rocks), dust, & volatiles
(examples: CO,, H,0, CN, C2, C3, CS, COS, HO", etc.)

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

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

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

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

They have no moons or rings.

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

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

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

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

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

Rotational period of Eometany nLIJCIe' can vary substantially A) Comet Halley in Milky Way, Februd886 , B Comet Halley, Februai®86, ¢ Comet West, March
from a few seconds to several days! 1976, D) Cometkohoutek Junel973, ECometlkeyaSeki, Novembet965, ff Comet West, computer
enhanced, Comet LINEAR, J200, H Comet HaldBopp, MarchL997



Kuiper Belt umme

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; 200x the mass. Many of the
more massive bodies that came from tl@@ort
cloud end up residing inside the Kuiper belt. Theiie
are huge icy bodies composed of the same or § 5
similar substances as the comets. About 100 00
KBOs up to 100 km across are hypothesized to
exist with this region of the solar system.

Oortor Opikg Oort Cloud
SRS Oortcloud 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 Ir®ert cloud
would contain the intermediate period comets while the long period comets &
great comets would originate from the oute®ort cloud. Estimations on the
number ofcometarybodies 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 Transg Neptunian 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!




How to observe comets!

€/ 2002 C1, IKEYA-ZHANG.
N

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 nakeedye
observation is usually 3 mag fainter.

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

SHELL- STRUCTURES IN COMA WITH
OUTSTREAMING MATERIAL FROM NUCLEUS!

002,

4., Not all comets have observable tails and you Cracis
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. lon and SodiL_Jm tails are rar_e_ly seen if ever e>_(pect C/2002C1( Ikeya O Zhang) C/2002C1( lkeya O Zhang)
under exceptional sky conditions and depending 31 Mar 2012 14 April 2012
on the comet! © Per 8 Jonny Bremseth. © H Mikuz, Crni Vrh Observatory, Slovenia.
Astronomy Sketch of the Day (posted 19 June 2013)
7. Most comets are better appreciated for their

detail when observingstrophotosof the object!

8. Most commons just look like fuzzy, oqbf focus
balls of very, faint light.
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Comet Morphology

Figqurel. Visual Morphological layout of a comet as shown by several diagrams and images!

Figurel. 1 Figurel.2

ORBIT OF COMET

\

HEAD OF COMET\"" # TYPE 1 0R

ANTI-TAILN‘\;/,/' \>

VIEW-FROM EARTH

DUST TAIL

TYPE IIOR
ION TAIL

Figurel.3 Figurel.4
Outer Coma

lon Tail v, DustTal

lon Tail N

Anti - Tall Inner Coma



