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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report
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IJADC Al 38.2 - ESA Report

e Observations

= ESA observations between April 2021 and March 2023
= Archive observations available

No. Cospar ID NORAD Target name Good LC obtained #

2 87074G 18340 S Ryte 12 Apr 20212-916 Mar 2023 gz::g::lh: 36 to 95 sec
o 5

3 940238 et S 14 Dec 20142—8 15 Feb 2023 5/2’;?;%2;‘:-2 gg;ilzeoili;a

4 94077B 23405 SL-16 R/B 06 Apr 20211911 s slow-tumbler or stable

5 99008D 25637 DELTA 2 R/B 06 Apr 2071 11 11 2001 | S1OW-tumbler

6 13033B 39198 Pegasus R/B & i 13 _120 Ve slow-tumbler or stable

7 150408 40879 CZ-4CR/B 13 Apr 20216_ A slow-tumbler or stable

8 16066G 41847 CZ-11R/B 14 Apr 20211? o L] slow-tumbler or stable

9 160688 41858 CZ-2DR/B 4 Aor 20715 nar 2092 | STOW-tumbler

Total 124
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1-m ZIMLAT at SwissOGS

1-m Zimmerwald
Laser and
Astrometry
Telescope ZIMLAT

« CCD light curves

« CMOS light curves

d:esa
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0.8-m ZimMAIN at SwissOGS

0.8-m Zimmerwald
Multiple Application
Instrument ZimMAIN

CMOS light curves
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NORAD 18340 (87074G); SL-14

azimuth = [366.85 367.32 367.74] elev=[19.41 16.41 13.66] Light curve of 87074G0012042021_phot.txt phase =[126.20 129.15 131.90] exposure time =[0.20 0.20 0.20]
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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

NORAD 18340 (87074G)

azimuth =[315.59 282.14 265.32] elev =[16.31 2143 20.84] Light curve of 87074G0023032022_phot.txt phase =[117.50 100.80 83.60] exposure time = [0.20 0.20 0.20]
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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report
40th IADC Annual Meeting, June 12 - 15 2023, Darmstadt, Germany

NORAD 18340 (87074G)

-------------

1987-0740G | 5L-14 R/B

n
110 - g
100 1
50 = @
Y " -
EI:I- : .l' :.: E,"’--. I|
'El 1 'I - L :
7 g Ble-o |
5 60 o @ :
=3 . ., :
E.|:|- .-"-. :I :
40 S : e
b+ s
30 - ;
|
20 1 |
|"'|"'|'"|"'|"'|_'E.'|"'|"' ~

2021 . £021.62021.8 2022 2022 2022 42022 82022.8 2023 2023. 22023 .4

Astronomical Institute University of Bern AIUB

Slide 8



T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

40th IADC Annual Meeting, June 12 - 15 2023, Darmstadt, Germany

NORAD 18340 (87074G)

Relative magnitude
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6 azimuth =[350.92 350.97 173.61]

elev = [20.77 30.77 12.16]

Light curve of 87074G0015012022_phot.txt

phase = [73.30 72.80 90.70]

exposure time = [0.10 010 0.10]

Time normalized to period P = 115.941 £ 0.05 s
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40th IADC Annual Meeting, June 12 - 15 2023, Darmstadt, Germany

T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

NORAD 18340 (87074G)

azimuth = [250.43 296.24 346.71] elev=[17.18 2511 15.32] Light curve of 87074G0016032023_phot.txt phase =[103.40 11540 121.00] exposure time = [0.08 0.08 0.08]
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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

40th IADC Annual Meeting, June 12 - 15 2023, Darmstadt, Germany

NORAD 23088 (94023B); SL-16

Relative magnitude
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Astronomical Institute University of Bern

azimuth = [131.76 135.88 138.56] elev=[27.99 20.85 1540] Light curve of 94023B0023122014_phot.txt phase =[124.00 127.70 130.10] exposure time =[0.20 0.20 0.20]
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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

40th IADC Annual Meeting, June 12 - 15 2023, Darmstadt, Germany

NORAD 23088 (94023B)

Relative magnitude

10

12
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16

azimuth = [255.07 269.18 354.57]

elev=[18.06 23.78 22.49]

Light curve of 94023B0005012015_phot.txt

phase = [132.70

126.10 81.40]

exposure time = [0.30 0.30 0.20]

Time normalized to period P=5255201s

Astronomical Institute University of Bern

| | \ [ [ [ I
Tl ™
- : - I - —
e, » ._- . ,.-Il.‘
-l - I- ' . . B k! l'.
[—= oo e, - o —
. g 2 - - % e e S E L <
° * : s g . L o
I B L . . L P
B B B ® B . 3 . ]
. * @ - E - .
Lol 4 ' ¥ ‘e
B - e Tom -
- e L] -
. 5.1.2015
I I \ [ | | I
50 100 150 200 250 300 350
Time [sec] since start of 05-Jan-2015 18:45:41 - 18:51:49 UTC range = [1950.80 1691.90 1753.80]
7 Phase diagram for 94023B0005012015_phot
T T T T T T T T
8 . s, ?]
- * e .-“ .
‘ - * - *
E 9 - S P s . .
° . - - -
< . . . -
8 boe . .
= . . .
2 . . e,
© 10 . . -
-]
o .
2 . o .
£ . .
g 11 * ‘s .
E - - b -
a -
2 -
E - - -
& 12 . o — T
? . P= 5 2 [] 65 . .
. * -
13 . .
14 I K ] Lt - ] 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

AIUB

Slide 12



T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

40th IADC Annual Meeting, June 12 - 15 2023, Darmstadt, Germany

NORAD 23088 (94023B)

azimuth = [237.12 340.94 376.86] elev=[28.61 36.48 15.28) Light curve of 94023B0020072015_phot.txt phase = [25.80 92.60 145.00] exposure time = [0.20 0.20 0.20]
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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

NORAD 23088 (94023B)

azimuth =[163.77 108.71 51.85] elev =[18.34 29.40 20.33] Light curve of 94023B0019032022_phot.txt phase =[82.30 115.60 138.40] exposure time =[1.00 1.00 1.00]
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NORAD 23405 (94077B); SL-16

azimuth = [18.47 44 44 T0.64] elev =[1657 18.11 15.24] Light curve of 8407 7TB0002052021_phot.txt phase = [139.60 136.70 125.10] exposure lime = [0.20 0.20 0.20]
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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

NORAD 25637 (99008D); Delta-2

azimuth = [B8.76 290.60 112.01] elev =[16.73 18.01 16.51] Light curve of 93008D0002052021_phot.txt phase =[116.30 S8.95 §1.90] expasure lime = [0.20 0.20 0.20]
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T. Schildknecht: IADC Al 38.2 LEO Light Curves - ESA Report

40th IADC Annual Meeting, June 12 - 15 2023, Darmstadt, Germany

NORAD 39198 (13033B); Pegasus r/b

azimuth =[151.82 126.80 6.13] elev=[19.40 4579 39.72] Light curve of 13033B0001032021_phot.txt phase =[103.30 101.20 89.20] exposure time =[0.80 0.80 0.80]
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8 azimuth = [326.21 28116 258.04] elev=[17688 2012 15.39] Light curve of 13033B0013012022_phot.txt phase =[108.10 124.45 132.40] exposura lime = [0.20 0.20 0.20]
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NORAD 40879 (150408B); CZ-4C

8 azimuth =[101.41 40.84 1.24] elev=[26.60 30.60 14.39] Light curve of 15040B0008052021_phot.txt phase =[55.20 100.30 138.10] exposure time =[0.20 0.20 0.20]
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NORAD 41847 (16066G); CZ-11

5 azimuth = [248 62 28384 308.10] elev = [2268 2226 15.30] Light curve of 16066 G0020042021_phot txt phase = [96.70 28.30 138.60] exposura lime = [0.20 020 0.20]
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NORAD 41858 (16068B); CZ-2D

azimuth = [73.27 93.07 112.74] elev =[16.15 16.90 15.18] Light curve of 16068B0013042021_phot.txt phase = [145.20 13290 118.50] exposure lime = [0.20 0.20 0.20]
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o %) Summary - Lessons Learned

e 124 light curves of 8 LEO r/b acquired from April 2021 to March 2023
complemented with some archive observations

NORAD 18340 (87074G), SL-14 shows periodic signal with period increasing
from 36s to 87s over 2 years

NORAD 23088 (94023B); SL-16 was periodic with
14.12.2014 P=46s

05.01.2015 P=53s

20.07.2015 P > 220s

after March 2022 NO periodic signal

e light curve of slow tumblers may change considerably over time (observation
geometry?)
- no signal in a single light curve does not mean that the object is stable
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