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HORIZONS Web-Interface
Thistool provides aweb-based limited interface to JPL's HORIZONS system which can be used to generate

ephemerides for solar-system bodies. Full accessto HORIZONSfeaturesis available via the primary telnet

interface. HORIZONS system news shows recent changes and improvements. A web-interface tutorial is available

to assist new users.

Current Settings

Ephemeris Type [change] : OBSERVER
Target Body [change] : Comet C/2011 L4 (PANSTARRS)
Observer Location [change] : Geocentric [500]
Time Span [change] : Sart=2013-03-12, Sop=2013-04-11, Sep=1d
Table Settings [change] : defaults
Display/Output [change] : default (formatted HTML)

Object Data Page

JPL/ HORI ZONS PANSTARRS (C/ 2011 LA4) 2013- Mar - 12 10: 50: 00
Rec #:903841 (+COV)  Sol n.date: 2013-Mar-02 17:50:10 # obs: 1406 (2011-2013)

FK5/J2000.0 helio. ecliptic osc. elenments (AU, DAYS, DEG period=Julian yrs):

EPOCH= 2456016.5 != 2012- Mar - 30. 0000000 (CT) Resi dual RMB= . 42277
EC= 1.00008601240538 QR= .3016097991857733  TP= 2456361. 6529979268
OVE 65.66544228753845 W= 333. 6425286345507 I N= 84.19941668595264
A= -3506.584868228785 MA= 359. 99836171599 ADI ST= 9. 999999E99
PER= 9. 999999E99 N= 4. 747E-6 ANGVOME . 013360678
DAN= . 31815 DDN= 5. 80706 L= 62.798674
B= -26.2122023 TP= 2013- Mar - 10. 1529979268

Physical & non-grav parameters (KM SEC, Al, A2, A3=AU d"2; DT=days):
GVE n. a. RAD= n. a. Al= n.a.
A2= n. a. A3= n. a. DT= n. a.
M= 4.7 M= 8.4 k1= 10.
k2= 5. PHCOF= . 030

COMET conmment s
1: soln ref.= JPL#64, data arc: 2011- May-21 to 2013-Feb-21
2: k1=10., k2=5., phase coef.=0.03;

Results
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Epheneris / WWUSER Tue Mar 12 10:50: 00 2013 Pasadena, USA | Horizons
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Target body nanme: PANSTARRS (C/ 2011 L4) {source: JPL#64}

Center body nane: Earth (399) {source: DE405}

Center-site name: GEOCENTRI C
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Start time : A D. 2013-Mar-12 00: 00: 00. 0000 UT
Stop tine : A D. 2013-Apr-11 00:00: 00. 0000 UT
St ep- si ze : 1440 m nutes
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Target pole/equ : No nodel avail able

Target radii : (unavai |l abl e)

Center geodetic : 0.00000000, 0. 00000000, 0. 0000000 {E-1on(deg), Lat(deg), Alt(km}
Center cylindric: 0.00000000,0.00000000, 0. 0000000 {E-1on(deg), Dxy(km, Dz(km}

Center pole/equ : High-precision EOP nodel {East -1 ongi tude +}

Center radii © 6378.1 x 6378.1 x 6356.8 km {Equator, neridian, pole}
Target primary : Sun {source: DE405}

Vis. interferer : MOON (R eq= 1737.400) km {source: DE405}

Rel . light bend : Sun, EARTH {source: DE405}

Rel. Ight bnd G\ 1.3271E+11, 3.9860E+05 knt3/s"2

Smal | perturbers: Ceres, Pallas, Vesta {source: SB405- CPV-2}

Smal | body Gws : 6.32E+01, 1.43E+01, 1.78E+01 knt'3/s"2
Atnmos refraction: NO (Al RLESS)
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RA f or mat : HVB

Time format . CAL

ECP file : eop.130311. p130602

EOP cover age . DATA- BASED 1962- JAN-20 TO 2013- MAR-11. PREDI CTS-> 2013- JUN 01

Units conversion: 1 AU= 149597870.691 km c= 299792.458 km's, 1 day= 86400.0 s
Table cut-offs 1: El evation (-90.0deg=NO ), Airmass (>38.000=NO), Daylight (NO)
Tabl e cut-offs 2: Solar Elongation ( 0.0,180.0=NO)
Initial FK5/J2000.0 heliocentric ecliptic osculating elements (AU, DAYS, DEQ:
EPOCH= 2456016.5 != 2012- Mar - 30. 0000000 (CT) Resi dual RMS= . 42277
EC= 1. 00008601240538 QR= . 3016097991857733  TP= 2456361. 6529979268

OMF 65.66544228753845 W 333. 6425286345507 I N= 84.19941668595264
Conet physical & dynamic paraneters (KM SEC, Al, A2, A3=AU d*2; Dr=days)
GVE n. a. RAD= n. a. Al= n.a
A2= n. a. A3= n. a. DT= n.a
M= 4.7 M= 8.4 k1= 10
k2= 5. PHCOF= . 030
Date__(UT)__HR WMN R A _(I1CRF/ J2000.0) _DEC T-mag N-nmag delta del dot S-OT /r S-T-O
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2013- Mar-12 00: 00 00 27 59.39 -00 16 11.7 1. 86 7.83 1.12037497862040 10.5844158 15.2238 /T 58.2394
2013- Mar-13 00: 00 00 30 09.96 +02 17 09.8 1.94 7.87 1.12670268535243 11.2982440 15.4638 /T 57.5192
2013- Mar - 14 00: 00 00 31 51.52 +04 46 13.7 2.05 7.93 1.13339501237242 11.8540126 15.8547 /T 56.9132
2013- Mar-15 00: 00 00 33 08.04 +07 10 20.5 2.18 8.01 1.14037215261169 12.2905004 16.3789 /T 56.4135
2013- var-16 00: 00 00 34 03.48 +09 29 07.6 2.32 8.11 1.14757473685818 12.6393311 17.0170 /T 56.0010
2013- Mar-17 00: 00 00 34 41.47 +11 42 26.8 2.47  8.21 1.15495932043582 12.9240732 17.7489 /T 55.6528
2013- Mar-18 00: 00 00 35 05.25 +13 50 20.6 2.63 8.31 1.16249395186236 13.1612104 18.5562 /T 55.3472
2013- Mar-19 00: 00 00 35 17.58 +15 52 58.7 2.78 8.42 1.17015455548233 13.3618271 19.4226 /T 55.0664
2013- Mar-20 00: 00 00 35 20.77 +17 50 35.8 2.94 8.53 1.17792230528255 13.5332716 20.3342 /T 54.7967
2013- Mar-21 00: 00 00 35 16.72 +19 43 28.9 3.10 8.64 1.18578186864378 13.6804800 21.2794 /T 54.5288
2013- Mar-22 00: 00 00 35 06.97 +21 31 56.4 3.26 8.75 1.19372030024043 13.8069082 22.2488 /T 54.2568
2013- Mar-23 00: 00 00 34 52.75 +23 16 16.5 3.41 8.85 1.20172637472261 13.9151339 23.2350 /T 53.9772
2013- Mar - 24 00: 00 00 34 35.07 +24 56 47.2 3.55 8.95 1.20979019397485 14.0072205 24.2319 /T 53.6882
2013- Mvar - 25 00: 00 00 34 14.72 +26 33 45.4 3.70 9.05 1.21790295527876 14.0849223 25.2348 /T 53.3893
2013- Mar-26 00: 00 00 33 52.34 +28 07 27.1 3.83 9.14 1.22605680772130 14.1497933 26.2399 /T 53.0807
2013- Mar - 27 00: 00 00 33 28.42 +29 38 07.0 3.97 9.23 1.23424475371945 14.2032405 27.2444 /T 52.7632
2013- Mar-28 00: 00 00 33 03.36 +31 05 58.9 4.10 9.32 1.24246057268641 14.2465507 28.2459 /T 52.4377
2013- Mvar-29 00: 00 00 32 37.46 +32 31 15.3 4.22 9.40 1.25069875700487 14.2809089 29.2427 /T 52.1052
2013- Mar-30 00: 00 00 32 10.98 +33 54 07.7 4.34  9.48 1.25895445816069 14.3074157 30.2333 /L 51.7668
2013- var-31 00: 00 00 31 44.10 +35 14 46.9 4. 46 9.56 1.26722344399070 14.3271082 31.2169 /L 51.4234
2013- Apr-01 00: 00 00 31 16.95 +36 33 22.5 4.57 9.64 1.27550206754556 14.3409789 32.1925 /L 51.0761
2013- Apr-02 00: 00 00 30 49.62 +37 50 03.3 4.68 9.71 1.28378724585568 14.3499901 33.1596 /L 50.7255
2013- Apr-03 00: 00 00 30 22.18 +39 04 57.6 4.79 9.78 1.29207644493928 14.3550812 34.1177 /L 50.3726
2013- Apr-04 00: 00 00 29 54.66 +40 18 12.8 4.90 9.85 1.30036766689906 14.3571690 35.0665 /L 50.0179
2013- Apr-05 00: 00 00 29 27.08 +41 29 55.7 5.00 9.91 1.30865943589626 14.3571437 36.0059 /L 49.6620
2013- Apr-06 00: 00 00 28 59.42 +42 40 12.6 5.09 9.97 1.31695078124735 14.3558634 36.9356 /L 49.3055
2013- Apr-07 00: 00 00 28 31.65 +43 49 09.3 5.19 10.03 1.32524121703593 14.3541479 37.8557 /L 48.9487
2013- Apr-08 00: 00 00 28 03.72 +44 56 51.0 5.28 10.09 1.33353071822364 14.3527724 38.7659 /L 48.5921
2013- Apr-09 00: 00 00 27 35.57 +46 03 22.6 5.37 10.15 1.34181969336787 14.3524623 39.6664 /L 48.2359
2013- Apr-10 00: 00 00 27 07.13 +47 08 48.5 5.46 10.21 1.35010895414239 14.3538875 40.5571 /L 47.8803
2013- Apr-11 00: 00 00 26 38.30 +48 13 12.7 5.54 10.26 1.35839968210145 14.3576585 41.4381 /L 47.5257
$SECE
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Col um neani ng:
TI ME

Prior to 1962, tines are UT1l. Dates thereafter are UTC. Any 'b' synbol in
the 1st-columm denotes a B.C. date. First-colum blank (" ") denotes an A D.
date. Calendar dates prior to 1582-Cct-15 are in the Julian cal endar system
Later cal endar dates are in the Gregorian system

Time tags refer to the same instant throughout the universe, regardl ess of
where the observer is |ocated.

The uniform Coordinate Tine scale is used internally. It is equivalent to
the current |1 AU definition of "TDB". Conversion between CT and the sel ected
non-uni form UT out put scale has not been deternmined for UTC tines after the
next July or January 1st. The last known | eap-second is used over any future
interval.

NOTE: "n.a." in output nmeans quantity "not available" at the print-tine.

R A._(1CRF/ J2000. 0) DEC =
J2000.0 astronetric right ascension and declination of target center.
Corrected for light-time. Units: HVS (HH MM SS.ff) and DVS (DD MM SS. f)

T-mag N-mag =
SPECI AL CASE: Conet C/ 2011 L4 (PanSTARRS) approxinmate apparent visual
total magnitude ("T-mag") from follow ng non-standard definition [Yoshida]:
I nterval
(days relative to periapse) Total nagnitude nodel

( , - 365) -1.8 + 5*10gl0(d) + 18+ 0gl0(r)
[-365, - 120) 4.0 + 5% 0g10(d) + 10*10g10(r)
[-120, 120) 5.2 + 5% 0g10(d) + 7.0*|0g10(r)
[ 120, ) 4.0 + 5*| 0g10(d) + 10.0* 0g10(r)

Nucl ear nagnitude ("N-mag") continues to be the | AU definition:
Nmag = M + 5%l 0gl10(d) + k2*10gl0(r) + phcof*beta
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Units: magnitudes

delta deldot =

Range ("delta") and range-rate ("delta-dot") of target center with respect
to the observer at the instant |ight seen by the observer at print-tinme would
have left the target center (print-tinme mnus down-leg light-tine); the
di stance traveled by a light ray emanating fromthe center of the target and
recorded by the observer at print-tine. "deldot" is a projection of the
velocity vector along this ray, the light-tine-corrected |ine-of-sight fromthe
coordinate center, and indicates relative notion. A positive "deldot" neans the
target center is noving away fromthe observer (coordinate center). A negative
"del dot" means the target center is noving toward the observer.
Units: AU and KM S

SOT/r =

Sun- Cbserver-Target angle; target's apparent solar elongation seen from
observer location at print-tinme. |If negative, the target center is behind
the Sun. Angul ar units: DEGREES.

The '/r' colum is a Sun-relative code, output for observing sites
with defined rotation nbdels only.

/T indicates target trails Sun (evening sky)
/L indicates target |leads Sun (norning sky)

NOTE: The S-OT solar elongation angle is the total separation in any
direction. It does not indicate the angle of Sun |eading or trailing.

S-T-0 =

Sun- Tar get - Gbserver (~ PHASE ANGLE) angle: the vertex angle at target center
formed by a vector to the apparent center of the Sun and a vector intersecting
the observer at print-tine. This neasurable angle is within 20 arcseconds
(0.006 deg) of the reduced PHASE ANGLE at observer's location at print tine.
The difference is due to down-1eg stellar aberration affecting neasured target

position but not apparent solar illumnation direction. Wen conputing phase,
Hori zons uses the true phase angle, not S-T-O but the resulting difference
inillumnated fraction is less than 0.001%

Units: DEGREES

Conput ations by ...
Sol ar System Dynami cs G oup, Horizons On-Line Epheneris System
4800 Cak Grove Drive, Jet Propul sion Laboratory
Pasadena, CA 91109 USA
Information: http://ssd.jpl.nasa.gov/

Connect : telnet://ssd.jpl.nasa.gov: 6775 (via browser)
tel net ssd.jpl.nasa.gov 6775 (via command-1ine)
Aut hor : Jon. G orgini @pl.nasa. gov
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PRIVACY/COPYRIGHT
GH 2013-Mar-12 17:50 UT Ste Manager: Donald K. Yeomans
,EiuRﬁg-Tuml{ (server date/time) @ Webmadter: Alan B. Chamberlin
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