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Automatic sky surveys
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Super'WASP (Wide Angle Search for Planets)

Image Credit: SuperWASP project & David Anderson
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www.superwasp.org/gallery™




Sloan Digital Sky Survey (SDSS)
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Ihe Sloan Eeundation 2.5m
lelescope at Apache FPoint
Obsenvatony (SPSS).
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An illustration of the arrangement of the CCDs and filters on the
SDSS-III camera. A detailed description of the imager can be
found in Gunn et al. (1998) and in the SDSS-I project book.
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www.sdss.org/instruments/camera
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BOSS is an SDSS-III spectroscopic survey that measured redshifts of 1.5 million luminous red galaxies
and Lyman-alpha absorption towards 160,000 high redshift quasars.
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Main Parameter Summary

1560-2270 in the blue channel, 1850-2650 in the red channel

Wavelength coverage
3600-10,400 Angstroms

Fiber diameter
2 arcsec

CCDs

4Kx4K fully-depleted LBNL CCDs with 15 micron pixels for the red side, blue-sensitive 4Kx4K
e2V CCDs with 15 micron pixels for the blue side

Collimator coating reflectivity
>95% from 420 nm to 1000 nm
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The NMSU 1-Meter Telescope at Apache Point Observatory

APO (Latitude 32°/46' 49.30¢ N, Longitude 105° 49' 13.50" W, Elevation 2788 m)

: ,[ .‘f*"
& \ I{ﬁf/h _a'. B . T, M

40th SOPIiZ PTMA 2019, Warsaw A.Tuznik OA UJ 27-28.04.2019 r.



My observation station — Ozarow (Poland)
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7\WO Cooled Cameras

2.imm Centre-Positive

usB3.0 Port Cooler Power Input
5Gbps/s ™ /DC 12V @2A MAX 2 Inches

ST4
Guide Port

Cooler power Indicator LED T-thread M42X0

5upér Silence
Maglev Fan

ZWO ASI178MM-C Cooled Monochrome Astronomy Camera

BRESSER Messier NT-203/1000 Hexafoc EXOS-2 GoTo Telescope
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ASI178MM has a 1/1.8" and 6.4M pixels sensor IMX178 with SONY STARVIS and Exmor R Technology

e D
M~

-
=

Relative response

—
3

-
b

o
—

0.0

400 450 500 550 600 650 700 50 800 850 900 950 1000

Wavelength [nm]
https://astronomy-imaging-camera.com/wp-content/uploads/ASI178MM-QE.jpg

40th SOPiZ PTMA 2019, Warsaw A.Tuznik OA UJ 27-28.04.2019 r.



My observation station — Ozaréw (Poland)

=> Kamerka ASI ZWO 178 MM-C /

=>NT 203/1000 Tuba

L

=> Kamerka podgladowa => GoTo (Automatyczny system
§ledzenia obiektow na niebie)

»

Teleskop NT 203/1000 EXOS-2 z GoTo, podczas pracy z kamerkqg ASI 178 MM-C ZWO - Ozarow, dn. 28.04.2018 r. Fot. Adam Tuznik
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Comet 21P/Giacobini-Zinner

-

*
Kometa 21P/Giacobini-Zinner w dniu 19.08.2018 r., godz: 23:59:01. NT 203/1000 EXOS-2 GOTO, ZWO ASI 178 MM-C. Fot. Adam Tuznik

40th SOPIZ PTMA 2019, Warsaw A.Tuznik OA UJ 27-28.04.2019 r.



Comet 21P/Giacobini—Zinner

Observation results — POLAND

21P/Giacobini-Zinner

2018 7 27.97 5 10.9 4 4 20T £/10 113x M.S5abat (Kielce)

2018 8 1.8 S LOoh 3.9 =5 0.08 220 25L £f5 Bx J.Bohu=sz (My2lin)

2018 &8 3.9 5 9.2 3.2 =5 0.04 230 25L. Ef 5 Bx J.Bohusz (My2lin)

2018 8 6.8 B 8.9 o HEL o ) &0.17 250 10B 25X M.Filipek (Jerzmanowice)

2018 & B8.01 B 5.6 2.8 =6 0.07 250 25L £f 5 40x L.Benedyvktowicz (KErakdw)

2018 & 10.01 B 8.0 £3.5 5 &0.25 250 10B 25x M.Filipek (Jerzmanowice}

2018 8 12.90 B 9.3 3 54 0.13 248 25L FEf° 5 41x L.Benedyktowicz (Erakow)

2018 &8 13.032 =5 B8B.6 7 5 0.3 240 36l £f & S55x M.Sabat [(Kielce) [Eckowiec k. Lopusznal

2018 8 1e.81 B 7.8 5.2 4f 0.5 2&5 25L £f 5 45x% J.Bohu=sz (My2lin)

2018 8 21.85 B 7.6 8 4 6B 20x J.Powichrowski (Eny=szyn)

2018 8 22.87 5 8.5 4.8 5 0.27 2&2 25L.Ef 5 53=x J.Bohu=sz (My2lin)

2018 8 22.894 B 7.0: 11 4q &b 20x J.Powichrowski (Eny=szyn)

2018 8 23.%2 B 7.7: 8 4q &b 20x J.Powichrowski (Eny=szyn)

20408 -9 3282 B L3 10 4q eEB 20x J.Powichrowski (Enyszyn)

2018 5 &.%98 B &.7 4 d4 0.1 271 BB 1ox L.Benedyktowicz (KErakdw) [Radachdwka, na zach. od Minska Maz]
2018 5 7.2 B &.8 9 4 aB 20x J.Powichrowski (Eny=zyn})

2008 9 G9.92 B 7.6 9 4 6B 20x J.Powichrowski (Eny=szyn)

2018 o9 10.92 B 7.4 & 4 0.2 256 35L £f 4 S50x J.Powichrowski (Eny=zyn)

2018 9 11.05 B 7.6 3 5 8B 10x L.Benedyktowicz (Erakow) [Radachdwka, na zach. od Minska Maz]
2018 -9 12.08 B T.5 4 4 10B 25x T.Scigznr (Krakdw)

2018 9 12.92 &5 7.7 &7 3/ &0.33 275 10B 2ox M.Filipek (Jerzmanowice}

2018 9 13.08 B 8.8 4 5 0.27 275 25L £f .5 41x L.Benedyvktowicz (Krakdw) [Radachdwka, na zach. od Minska Maz]
2018 5 17.11 5 8.8: 4 3 10B 25x T.Eci¢2nr (Krakow)

201g 9 17.03 B 8.5 4 4 0.18 273 25L -Ef- 5 41x L.Benedyktowicz (Erakow) [Radachdwka, na zach. od Minska Maz]
2018 9 18.10 5 &.8 4 3 10BE 25x T.Ecigznr (Erakdw)

2018 9 15.10 5 9.1 5 3 10B 25= T.Scieinr (KErakdw)

2018 9 21.08 5 9.1 4 3/ 10B 25x T.Scieznr (Krakdw)

2018 10 S5.04 &5 9.9 &L 27 &0.1 280 40L £f 5 60x M.Filipek (Jerzmanowice) [Liszna, Bieszczady]

2018 10 11.08 S 10.1 4.8 2 3sL £f 4 S0x J.Powichrowski (Enyszyn)

2018 10 14.08 5 10.5 3 LT 35L £ 4 S0x J.Powichrowski (Enyszyn)

Data: sok.ptma.pl Section of Comet Observers of the Polish Society of Astronomy Lovers (SOK PTMA)
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P/Giacobini-Zinner (21P)

I
2013
July 31

http://cok.wis.pk.edu.pl/obserwacje/21p.gif

40th SOPIZ PTMA 2019, Warsaw A.Tuznik OA UJ 27-28.04.2019 r.



17 magnitude under an urban sky!

. ' L]
HD 224600

Obiekt - HD 2244600 w okolicy na niebiesko zaznaczona gwiazda o jasnosci ponad 17 mag, w konstelacji Kasjopeji. Detektor: ZWO ASI178MM-Coo} - 06.07.2018 r., godz. 23:18:38. Ozaréw. Fot. Adam
Tuiznik
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Camera - AS| 178MM and Moon
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2018 07 03 23:14:55:95T -

Photo: Adam Tuznik (POLAND)
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2018 07 03 23:18:33:187
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[ZWO ASI178MM-Cool]

Pan=0

Tilt=0

Output Format=PNG files (*.png)
Binning=1

Capture Area=3096x2080
Colour Space=MONO16
Hardware Binning=0ff

High Speed Mode=0n
Turbo USB=80(Auto)
Flip=None

Frame Rate Limit=Maximum
Gain=100

Exposure=0,0022
Timestamp Frames=0n
Brightness=317
Gamma=37
Temperature=-9,7

Cooler Power=30

Target Temperature=-20
Cooler=0n

-
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Adam Tuznik (POLAND)
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Observation of the position and cover
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Occultation of UCAC3 399867 by Chariklo 2016-08-08

Time UT

=== JCACST 399800
=== JCACS 399974
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19:57:11
19:57:13
19:57:15
19:57:17
19:57:19
19:57:23
19:57:25 |
19:57:27
19:57:33
19:57:35 |
19:57:37
19:57:39
19:57:43
19:57:45
19:57:47
19:57:49 |
19:57:53
19:57:55
19:57:57
19:57:59
19:57:63
19:57:65
19:57:67
19:58:13
19:58:15

Ring passage at 19:57:18 & 19:57:51 (mid-occultation: 19:57:34.5), marked with red arrows (1, 4). @ Diane Berard, Observatoire de Paris
Main body from 19:57:27 to 19:57:42 (mid-occultation: 19:57:34.5)
Modified Disappearance (2) ~ 19:57:27.5, Reappearance (3) ~ 19:57:41.3

http://www.iota-es.de/JOA/JOA2012_2.pdf
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Artistic vision of Chariklo and its rings

Wikipedia.org
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The largest asteroid from the group of centaurs, at an average
distance of 15.81 au. Discovered on February 15, 1997. The asteroid is the fifth - after four giant
planets - the solar system object known to us that has rings. The rings were noticed by chance
during the observation of the star's cover by Chariklo.

THE ASTROPHYSICAL JOURNAL LETTERS, 83T:L13 (7pp), 2017 March | https: [ /doi.org,/ 10.3847 /204 1-8213 /226256

B 27, The Amernszm Astromasmacal Bcn:inly Al nghls. Teseryed,

CrossMark

Simulating the Smallest Ring World of Chariklo

Shugo Michikoshi'** and Eiichiro Kokubo'"
! Center for Computational Sciences, University of Tsukuba, Tsukuba, Tharaki 305-8577, Japan; michikos @ ces tsukuba.ac_jp
% Division of Theoretical Astronomy, MNational Astronomical Observatory ol Japan, Osawa, Milaka, Tokyo 181-8588, Japan; kokubo@ (h.nao.ac.jp
Received 2016 December 14; revised 2017 February 17; accepted 20017 February 21; published 2017 March 3

Absiract

A ring system consisting of two dense narrow rings has been discovered around Centaur Chariklo. The existence of
these mings around a small object poses various questions about their ongin, stability, and lifetime. In order to
understand the nature of Chariklo’s rings, we perform global N-body simulations of the self-gravitating collisional
particle rings for the first time. We find that Chariklo should be denser than the ring material in order to avoid the
rapid diffusion of the rings. If Chariklo 1s denser than the ring matenal, fine spiral structures called self-gravity
wakes occur in the inner ring. These wakes accelerate the viscous spreading of the ring significantly and typically
occur on timescales of about 100 years for m-sized ring particles, which is considerably shorter than the timescales

suggested in previous studies. The existence of these narrow rings implies smaller ring particles or the existence of
shepherding satellites.

Key words: methods: numerical — minor planets, asteroids: general — minor planets, asteroids: individual
(10199 Chariklo) — planets and satellites: nings

iopscience.iop.org/article/10.3847/2041-8213/aa6256/pdf
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Figure 1. Snapshots of the simulated ring in the vy plane at f = 106, where the particle density and radins are o /s = 05 and §, = 5 m, respectively. The left panel
{a) shows the overall stociure of the nng. while the pancls (b), (c), (d) show colarged views of nng scctions.

iopscience.iop.org/article/10.3847/2041-8213/aa6256/pdf
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Chariklo and water?

Occultation of UCAC3 399867 by Chariklo 2016-08-08

Time UT

=== LUCALC3 393600
== LICAC3 399974

- Chariklo

moeE - —Z60PF3

13:57:27
12:57:29 |

19:57:43
19:57:45
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19:57:53
13:5X55
13:58:13
19:58:15

19:57:11
13:57:13
12:57:15
13:57:17
13:57:19
13:57:23
19:57:25
139:57:33
19:57:35
13:57:37
19:57:39
13:57:57
13:57:54
19:57:63
19:57:65
13:57:67

Ring passage at 19:57:18 & 19:57:51 (mid-occultation: 19:57:34.5), marked with red arrows (1, 4). © Diane Berard, Observatoire de Paris
Main body fram 19:57:27 to 19:57:42 (mid-occultation: 19:57:34.5)
Modified Disappearance (2) ~ 19:57:27.5, Reappearance (3) ~ 19:57:41.3

www.iota-es.de/JOA/JOA2017_1.pdf
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Aug28.987  Aug29.277 Aug 30.272 Aug 31.271 Sep 01.272 Sep 02.272

539 s (1.77) 900 s (2.0") 1620 s (1.6") 1440 s (1.67) 1620 s (1.9%) J 1620 s (2.8")
Outburst of Comet 174P/Echelcus on 2016 August 28

1.0-m LCOGT telescopes at Sutherland, 5. Africa, and Cerro Tololo, Chile, R filter, North up, total exposure time and fwhm seeing as quoted above
Lower images: processed using a 20° rotational gradient filter with /RIS software.
Expansion rate of leading edge of coma =95 + 4 m/s (2.0 "/d). Some evidence of a denser condensation moving in direction p.a. 180°
Time of outburst = 2016 August 28.56 £ 0.07 R. Miles / A. Watkins , BAA

www.iota-es.de/JOA/JOA2017_4.pdf
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Large Synoptic Survey lelescope
(LSST)
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. Artist's conception of the LSST inside its dome.
The LSST will carry out a deep, ten-year imaging survey in six broad optical bands over the main survey area of 18,000 square degrees.
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Optics of the LSST Telescope
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www.Isst.org/sites/default/files/photogallery/FPA-full.jpg
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Exploded view of the optical components of the LSST camera

Yy
L1 LENS L2 + L3 LENS SHUTTER FILTER CHANGE FILTERS 3.2 GIGAPIXEL CRYOSTAT UTILITY TRUNK
MECHAMNISM CCD MOSAIC

Isst.org/sites/default/files/LSSTexploded-Ig.jpg
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Focal plane

Utility Trunk—houses
support electronics
and utilities

Cryostat—contains focal
plane & its electronics
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L1 Lens
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Isst.org/sites/default/files/LSSTexploded-Ig.jpg
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Rendering of the LSST camera

Isst.org/sites/default/files/LSSTexploded-Ig.jpg
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Thank you for your attention! Y

Ruch gwiazd po sferze niebieskiej nad Ozarowem, podczas pracy kamerki ASI ZWO 178 MM-C (28.04.2018 r.) Fot. Adam Tuznik
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