3 Years Occultation Observation
at new K71 Observatory

Experiences and Results

Dr. Bjorn Kattentidt
Rokycany, 25./26. Aug. 2018



Overview

« K71, pictures, equipment
» Selection criteria for observation planning

 Short movies of POSITIVE observations
Light curves






Device
Telescope
Mount
o . Camera
@) - .
; —

Video time inserter
with GPS
Frame grabber

g Recording

Hard drive, Interface

Software, OS

~ ; ‘ DIGITUS) )
N ey Problematic

\-& programs

Equipment

Product

Celestron 11” SC f/10
on CGE-Pro

Watec 910HX/RC
(QHY 174 Mono ?)

VTI by Sven Andersson
Garmin GPS 18x LVC

Digitus 70820,
(Hauppauge Live 2)

(VirtualDub 1.8.6)
SharpCap V3.1

Samsung SSD 850 Pro,
USB3

C2A

Limovie, (Tangra/AOTA)
Windows 10 pro & XP pro

Occult Watcher
Virus scanner
Firewall, LAN

Remark

optimal collimated!
reducer 1/6,3

battery supported!
analogue
digitizer

25fps exactly
lossless

fast !
O dropped frames

fast processor
fast main board

no autonomous
background run



Observation planning
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Motivation: Reduction of negative observations !




Observation statistics

440 observations during nearly 3 years, 12 POSITIVE

Time scale

Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez

NEG 2017
NEG 2018

POS 2015
POS 2016
POS 2017
POS 2018
NEG 2015
NEG 2016




Brightness ?

Brightness combined [mag]

B count NEG
B count POS

<8 8x 9x 10x 11.x 12x 13.x 14x 15x 16.x 17+




Drop magnitude

B count NEG
B count POS

<0,3 [0,3+ 0,5+ I1+ 2+ 4+ 6+ 8+ 10+ 12+ 16+
102%) 8(7%) #POS (reduced obs)




Diameter !

Diameter minor planet [km]

B count NEG
B count POS

53418
11921 17626

10+ [15+ 20+ 30+ 40+ 60+ 80+ 100+200+
11(36%) 11(55%) #POS (reduced obs)




Probability !

Predicted probability @ obs location [%]

B count NEG
B count POS

3
<05 05+ |1+ 3+ |5+ 10+ 20+ 40+ 60+ 80+ 100
10 (24%) 7(80%) #POS (reduced obs)




Distance central line ?

Distance to central line [km]

53418
11921

27N12Q

17626 T B count NEG
B count POS

<20 20+ 40+ 60+ 80+ 100+150+|200+300+|400+500+
8(27%) 11(5%) #POS (reduced obs)




Ratio: distance CL / diameter |

Distance to central line / diameter [part]

534181

1921
27438

B count NEG
B count POS

<0,1 0,1+ 0,2+ 0,4+ 0,7+ |1+ 2+ |5+ 10+ 20+ 50+
7(87%)  9(61%) #POS (reduced obs)




Maximum duration (1)

Maximum duration []

B count NEG
8 count POS

<0,3 O,3+]0,5+ 0,7+ 1+ 12+ 5+ 10+ 20+ 30+ 50+
f\/ﬁ 12(9%) 8(75%) #POS (reduced obs)




Frames possible ...

Maximum frames possible

B count NEG
8 count POS

3+ 5+ 10+ |15+ 20+ 30+ 50+ 100+200+
9(3%) 8(66%) #POS (reduced obs)




B count NEG
3 count POS
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All criteria applied

date
28.10.2015
18.03.2016
19.07.2016
20.11.2016
20.01.2017
05.05.2017
22.05.2017
08.06.2017
25.06.2017
05.10.2017
06.04.2018
09.04.2018

minor planet

(65) Cybele

(53418) 1999 PY3
Pluto

(426) Hippo

(27438) Carolynjons
(3) Juno

(539) Pamina
(11921) Mitamasahire
(2067) Aksnes
Triton

(17626) 1996 AG2
(31) Euphrosyne

Avoided ohservations using all criteria

or: Exclude only ,ineffective“ observations

criterion value

drop [mag]

diameter [km]
probability [%]
distance CL [km]
distance CL [ diameter
duration [s]

frames

mobile
(red marker)

stationary

(green marker)

All criteria applied
53%

For several criteria only use ,,weak exclusions*!



Summary - optimal single criterion

Single criterion used only
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Results: Positive observations

(65)

(134340)
(426)

)
(539)

(2067)
moon

(31)

clouds

airplane

Cybele

Pluto
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occults

occults
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occults
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occults
occults

occults

4UC 371-181908,

4UC 345-180315,
UCAC4 687-036601,
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4UC 699-045897,
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1. Long integration 2,56 sec., clouds, low drop 0,3m

19:11:00 19:12:00 19:13:00 19:14:00 19:15:00 19:16:00

115 ' —— — 1400
.(65) Cybele occults 4UC 371-181908, 28.10.2015
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151028_occ_(65)_Cybele_bedeckt_4UC_371-181908_POSITIVE_occRep/occ_5s_b.avi

2. Low probability 1,2%, only 3 frames predicted
1:2 sec. at'4 frames measured

21:18:00 21:19:00 Ul 21 21:22:00
| 2500



160318_occ_(53418)_1999_PY3_bedeckt_UCAC2_32827518_POSITIVE_occReport/occ_5s_b.avi

3. Prominent occultation, athmosphere, 1,1 mag drop predicted
problematic circumstances...
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160719_occ_Pluto_bedeckt_4UC_345-180315_POSITIVE/occ_25s_b.avi

4. Only 0,1 mag drop, 9,2 sec. duration
.. but uncertain due to noise compared to low drop
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161120_occ_(426)_Hippo_bedeckt_1UT_687-162376_POSITIVE_occReport/occ_01_3s_b.avi

5. Double star ?!
prediction 6,1mag drop, but only 1 mag observed

19:47:00 19:48:00 19:49:00 50: 19:51:00
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170120_occ_(27438)_Carolynjons_bedeckt_4U_555-39601_POSITIVE/occ_01_5s_b.avi

6. Only 0,2 mag drop but prominent
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7. Classical occultation 9 sec. duration with clouds

00:56:00 00:57:00 00:58:00 00:59:00

1 o
1(539) Pamina occults 2UCAC 22329080, 23 05 2017
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170522_occ3_(539)_Pamina_bedeckt_2UCAC_22329080_positive/occ_3s_b.avi

8. Only 3 of 5 possible frames (0,32 ... 0,48 sec.)

22:30:00 22:31:00 22:32:00 22:33.00 22:34:00 22:35:00

) ' S — i ' 1600
-1(11921) Mitamasahiro occults UCAC4 375075312 08.06.2017
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170608_occ2_(11921)_Mitamasahiro_bedeckt_UCAC4_375075312_positive/occ_01_5s_b.avi

9. Classical occultation
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170625_occ3_(2067)_Aksnes_bedeckt_UCAC4_351118281_positive/occ_00_5s_b.avi

10. Saturn. moon Triton and athmosphere ©
problematic circumstances...
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11. Another double star ?
prediction 7,7 mag drop, but only 1,9 mag observed

19:52:00 19:53:00 19:54:00 55 19:56:00

9 ' = 2500
:(17626) 1996 AG2 occults 4U 598-18888, 06. 04 2018
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180406_occ1_(17626)_1996_AG2_bedeckt_4U_598-18888_positive/occ_00_5s.avi

12. ...confirmed by Tony George
prediction 0,29 mag drop, 0,25 mag observed @ 95% confidence, SNR 1,6
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http://www.flightradar24.com/
occ.04_airplane.avi
occ.04_airplane.avi
occ.04_airplane.avi

Thanks!

bjoern@kattentidt-astro.de

K71
Neutraubling near Regensburg / germany


mailto:bjoern@kattentidt-astro.de

Magnitude calculation

1000,2*(m Obj—m Star) 1000,2*(m Obj—m Star)
In{1 Obj— In| 1
n( T n(100%2) ) L n( T In(10002) )

magnitude drop




(66062) 1998 RG1 occults 4U 505-16470, 09.02.2017, Wolken
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(42519) 1994 AUG occults 4U 549-44626, 09.02.2017, clouds
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