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Discovered 26/03/1905 at Heidelberg observatory by Max Wolf
Semi-major axis: 3.1812 UA

Orbital eccentricity: 0.1135

Orbital inclination: 1.5169°

Diameter 24.5 Km

On 26/02/2012 we received request from Mr. Frederick Pilcher (Organ Mesa Observatory)
about observation on this minor planet. He made observation on 25/02 and 26/02 find ont
a preliminary period near 12 hours 0.4 Mag amplitude. For a complete curve coverage he
needed help from observer with different longitude. We was pleased to have this
collaboration and we took one session on 29/02 and after the full Moon another on 14/03.
This seem confirm period found out by Mr. Frederick Pilcher. In the while Mr. Frederick
Pilcher took other three sessions full covering remaining lightcurve parts.

Analysis was done taking measurement taken between 25/02/2012 and 21/03/2012.
Observations cover 25 days span.
These sessions was included
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From Bassano Bresciano Observatory

146 points in 6:00 hours

Se can see a maximum and a minimum, amplitude is round about 0.4 Mag

Magnitude alpha(5.5°)
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From Bassano Bresciano Observatory
107 points in 6:20 hours
Se can see a maximum and a minimum, amplitude is round about 0.3 Mag
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From Organ Mesa Observatory

361 points in 7:50 hours
We can see two minimum and a maximum. Amplitude is 0.4 Mag.
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From Organ Mesa Observatory

338 points in 8:00 hours

We can see two minimum and a maximum. Amplitude is 0.4 Mag. Minimum are not
symmetric, period should be bimodal.
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From Organ Mesa Observatory

323 points in 8:10 hours

We can see two minimum and a maximum. Amplitude is 0.4 Mag. Minimum are not
symmetric, period should be bimodal.
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From Organ Mesa Observatory
395 points in 8:30 hours
We can see a minimum and two maximum. Amplitude is 0.4 Mag.
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From Organ Mesa Observatory

187 points in 3:30 hours
We can see a falling ramp.
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A first check was done with all raw values.
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Sessions appear not aligned, we can see two different group: Bassano Bresciano sessions
(in the bottom) and Organ Mesa sessions (in the top).
Preliminary delta comp -22 was assigned both sessions 188 and 193.
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Longest session don’t show a complete period so it should be greater than 9 hours
A first analysis was done in the range between 8 and 18 hours with step 0.01.
This is period spectrum.
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It shows possible rotation time at: 12 hours
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An analysis in the range between 11.5 and 12.5 hours with step 0.001 shows this phase

diagram.
.1/MPO Canopus - Research Level Astrometry and Photometry (Osservatorio Bassano) g@@

File Image Photometry Lhities Pages Help PhoboRed

2] = _E_| | 4 | ppetuss | 3373001 Refsi 00 | Offsst: 00,000 | SO; 0,000 Sess 205
Raw [ UseXiml | |4 5 e |
Orders| 4 pin 11.5000000 size| 000100000 @ Fot oot | Fowerts [« ) 2

Fired Range  ©

; Oders | RMagl Period: 12.0120
Steps| 1000 Bin| 1 Man, Dift [l | Peiod ot oo T

Phased Plot: 561 Ingwelde e
T T T T T T T T + 188 -03/01
* 193 -03/14
+ 205 -02{25
H 206 - 02126
14.90 - T ¥ 207 - 02129
| 208 - 0317
# 209 -03/21
_.15.00} 4
-
w
o
Ea510- -
[=%
G
S 15201 -
2
=
% 15.30] .
S 15.
15.40} 4
15.50 .
1 | |

1 1 1 1 1 1 1 1
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
Period: 12.012£0.001 h Amp: 0.38 JDo(LTC): 2455982.693031

Paints: 1857 Period: 12.01200 PE:+0.00100 | RMS: 33820 0.000000 + 0.000000d jl & Time of Maximum Calculator

2012{03/21 @ 06:56:55 IO (LT) := 24560077781 Session: 209 IM:-6.526  DM:2.000 RM:-1.835
Active SessionfObservation Files: PHSESS | PHOBSS

It is a very good correlation, bimodal as aspected. It is the period found out by Mr.
Frederick Pilcher
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The only reasonable solution is 12.012 hours rotation time.

After that we adjusted delta comps. These was set assuming as reference the first session
from Organ Mesa Observatory (205). Others sessions was adjusted running many time
period finding trying different delta comp. values util RMS decrease. These was done for
all sessions. Each time was found a value minimizing RMS the operation was replied on all
other sessions. Process was stopped when any change in any session would make RMS

greater.
At the end delta comp sessions is
188 -21.980
193 -22.040
205 -8.835
206 -8.371
207 -8.940
208 -9.031
209 -8.770

With this phased plot.
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Diagram shows a period 12.011 hours.
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Tank to Mr. Frederick Pilcher for our involvement in this collaboration. Lightcurve coverage
is full. We can establish with a very good confidence level period is 12.011 hours.
Amplitude is 0.4 Mag.



