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History of the University Observatory

» 1898: 1st proposal to construct an observatory
outside of Jena by O. Knopf
» 1950: new proposal by H. Lambrecht
accepted
» 1957: final design presented (H. Schlag)
» 1962: construction of the observatory
—> commissioning on 6 Dec 1962
¢ 1963 —
more than 1200 plates taken,
all plates scanned & archived, see:
Poghosyan et al. 2014, AN 335, 440
: modernization of telescope mount
and installation of a 1st CCD-imager
. start of continuous night time operation

* since: development of new instruments
CCD-imagers + spectrographs
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University Observatory Jena

Building of the University Observatory Jena in the grove near GroBschwabhausen




Telescopes operated at the University Observatory Jena

90/60/180cm Schmidt-Telescope

e Schmidt-Mode: D = 60cm, f/D = 3
* Nasmyth-Mode: D = 90cm, f/D = 15

* Tube-length = 4.72m, m,,, = 315kg,
M, = 13t (6.4t movable)

20cm - Refractor

f/D =15, m,, = 120kg

tota

25cm — Cassegrain

/D = 9, m,,., = 45kg

tota




Instruments operated at the University Observatory Jena

Schmidt-Teleskop-Kamera (STK)

* Optics: D = 60cm (f/D = 3)

« CCD: E2V CCD42-40

» Chip: 2048x2048 Pixel (13.5 pum)
* PS: 1.55"/ Pixel

* FoV: 52.8'x 52.8'

 Filter: B, V, R, |, z

e Limit: V= 19.2 mag @ 1min

Mugrauer & Berthold 2010, AN 331, 449




Instruments operated at the University Observatory Jena

Spectrograph (FLECHAS)

» Optics: D =90cm (f/D = 15)

- Spectralrange: 3900 — 8100 A
« <AN/Pixel> = 0.24 A

* R = A/AX = 9300

e Limit: V=12 mag @ 10min

Mugrauer, Avila & Guirao 2014, AN 335, 417




Instruments operated at the University Observatory Jena

Cassegrain-Teleskop-Kamera (CTK-II)

* Optics: D = 25cm (f/D = 9)

« CCD: E2V PI47-10

* Chip: 1056x1027 (13 pm)

* PS: 1.20" / Pixel

* FoV: 21.0' x 20.4’

 Filter: B, V,R, |, z

* Limit: V= 18.2 mag @ 1min

Mugrauer 2009, AN 330, 419 & 2016, AN 337, 226




Instruments operated at the University Observatory Jena

Refraktor-Teleskop-Kamera (RTK)

e Optics: D = 20cm (f/D = 15)
* CCD: KAF 402ME

» Chip: 765x510 Pixel (9 pm)

* PS: 0.62" / Pixel

* FoV:7.9'x5.3'

* Filter: B, V, |, clear

* Limit: V= 16.4 mag @ 1min

Mugrauer 2016, AN 337, 226




DENSOT

@ active

Manual control

L
Use the lllll]'l&l?(: keypad
ve the ti

IEIN 13:15:39 pasel 12:17:59

Current horizontal

GAM 13h 15m 39.7s Azimuth  [EEENC A N
Change delta
+50° 59' 59.8" JAETENE +59° 55° 442"
00h ©6m 60.0s Air mass Sop

Exit

2 commutation, please wait...
: old tion found, Azimuth .0°, Elevation = 5.3°. Current delta: .0005 (FLECHAS)
: comnected to dome sensor Speed right ascen:
ti rEE
ommutation found. Speed declination: 0.0000




GSH Skycam and Weather Station




GSH Skycam and Weather Station
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Weather Statistics at the Observator
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- excellent observing site for D < 1m telescopes

Dark nightsky at the location of the University Observatory Jena



Teaching Activities at the University Observatory Jena

« excursions for students of the astrophysical
lectures at the FSU Jena

» training of students in astronomical observing
techniques, data reduction and analysis

(1) astronomical practical course for students

(2) special practical courses for Master
students at the FSU Jena

» Bachelor-, Master- theses for students with
own observing projects

 observing campaigns for PhD theses

astronomical practical course / 2017 + public outreach: tours for visitor groups
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Teaching Activities at the University Observatory Jena
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Scientific Projects at the University Observatory Jena

 photometric long-term monitoring of:

(1) young stars, e.g.: GM Cep ( Huang et al. 2018, ApdJ sub. )
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Scientific Projects at the University Observatory Jena

* photometric long-term monitoring of:

(1) young stars, e.g.: GM Cep ( Huang et al. 2018, ApdJ sub. )
(2) Blazar OJ 287 ( Valtonen et al. 2016, Apd 819L, 37 )
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Scientific Projects at the University Observator

* spectroscopic long-term monitoring of:

(1) young T Tauri stars, e.g.: RW Aur ( Lux et al., in prep. )
(2) massive stars, e.g.: { Oph ( Zehe et al. 2018, AN 339, 46 )
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Scientific Projects at the University Observatory Jena

* observations of binary stars for orbit determination and/or refinement

- GSH Binary Survey
a) astrometry & photometry (Mugrauer et al. 2017, AN 338, 61)
b) spectroscopy (Bischoff et al. 2017, AN 338, 671, Heyne et al. in prep.)

WDS14495+4517

10 arcsec




Observatory Jena

e observations of unusual or distant asteroids for orbit refinement
—> astro + photometry, see e.g.: Mugrauer et al. in MPCs

The MINOR PLANET CIRCULARS/MINOR PLANETS AND COMETS SUPPLEMENT is
published on behalf of Division F of the International Astronomical Union, by
Minor Planet Center, Smithsonian Astrophysical Observatory, Cambridge, MA 02138, U.S.A.
MPC@QCFA.HARVARD.EDU (science) Phone 617-495-7444 (for emergency use only).
http://wwu.minorplanetcenter.net/iau/mpc.html ISSN 1528-137X
© Copyright 2017 Minor Planet Center Prepared using the Tamkin Foundation Computer Network

only 5 latest publications listed:
MPC 110641-111804

MPC 107743-108698
MPC 106507-107122
MPC 100611-101214
MPC 100319-100610

+ ...




Scientific Projects at the University Observatory Jena

» follow-up observations of comets for orbit refinement & activity studies
—> astro + photometry, see e.g.: Mugrauer et al. 2009, AN 330, 425

6May2013 - 2|l 17May2013 :

7June2013 - . = || 7July2013
Comet 2011 L4 (Mugrauer et al. 2013)




Scientific Projects at the University Observatory Jena

» multiple epoch transit observations to detect and/or constrain TTVs
see e.g.: Maciejewski et al. 2013, A&A 551, 108

022 024 026 028 030 032 034 036 038 040 042
time [JD - 2455880]




Scientific Projects at the University Observatory Jena

» follow-up photometric and spectroscopic observations of novae

SN 2011dh in M51




Observatory Jena

» follow-up photometric and spectroscopic observations of novae

Supernova in M51 (SN2011dh) with CTK-II B,V,R,I bands
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Scientific Pro;ects at the Universit Observatory Jena

» follow-up photometric and spectroscopic observations of novae

_ FLECHAS
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V392 Per - Dwarf Nova m

CTK-Il BVR composite

Mugrauer et al. 2018, ATel 11617, 1




Smentlflc Pro1ects at the Umversﬂv Observatorv Jena

« search for runaway stars (RS) in SNRs - deep Ha-imaging of SNRs
see e.g.: Dincel et al. 2015, MNRAS 448, 3196

STK Ha - Mosaic
SNR G180.0-01.7

Mugrauer et al. 2014




Scientific Projects at the University Observatory Jena

« search for RSs in the field - spectroscopic test of youth (Li detection)
see e.g.: Munz, Trepanovski et al., in prep.

Li (6708A) Ca(6718A)
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Cand3 (G)5)
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YETI Cluster Monitoring
at the University Observatory Jena

Primary Goal:

» find and characterize young transiting exoplanets
(1) to study planet radii and planetary interiors
(2) to test/constrain planet formation & evolutionary models (e.g. via time-scales)

(3) to investigate the architecture of young planetary systems (= test migration
theories) and compare them with the solar system




YETI Cluster Monitoring
at the University Observatory Jena

Primary Goal:

» find and characterize young transiting exoplanets

Secondary Goals:

» detailed study of detected eclipsing binaries + determination of the orbital and
physical parameters of detected companions (exoplanets, BDs & low-mass stars)

* investigation of any kind of stellar variability (pulsations, flares, etc.) on time-
scales from minutes up to years




YETI Cluster Monitoring
at the University Observatory Jena

- Observing strateqy:

» photometric cluster monitoring over ~ 3 years

« 2 — 3 runs per year (each run lasts for about 1 — 2 weeks)
—> sufficient observing time guaranteed, taking into account weather statistics
- long-term continuous photometric monitoring of clusters feasibile

within the YETI telescope network (= no gaps in LCs!)

* R-band observations in YETI campaigns with alternating integration times
to optimally observe bright and faint cluster members

« additional UBVI observations outside of the YETI campaigns




© The YETI Clusters & Monitoring Campaigns

- Selected Targets: 8 young (aae = 8 Myr) nearby (dN = 0.4 kpc) open clusters, namely: £

Cluster RA / Dec YETI Campaigns Distance [kpc] |
IC 348 03h 44m / +32° 10' 2012 — 14 K 5

Tr 37 21h 39m / +57° 29 2009 — 11 ~0.9
Collinder 69 | 05h 35m / +09° 56' 2012 — 15 ~0.4
NGC 1980 | 05h 35m / -05° 55' 2013 — 15 ~0.4
25 Ori 05h 25m / +01° 51" 2010 — 13 ~0.3
- | NGC 869 & 884 | 02h 20m / +57° 08' 2016 — 18 ~2.2
| 1caees 17h 46m / +05° 43' 2017 — 18 ~0.4
| NGC7243 | 22h 15m / +49° 54' 2013 — 15 ~0.8

Photo: Mugrauer-& Marin; Chile 2016 -
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STK Firstlight BVR-composite (Mugrauer & Berthold 2010, AN 331, 449)

 NGC 7243

~ STK BVR-composite (Mugrauer et al. 2014) P - 8T K._BVR-compbgiie (Mugrauer et al. 2013)




Instrument:

STK

CTK + CTK-II RTK

| Monitoring Period:

2009 - 18

2009 - 18

Nights:

607

585 115

Frames:

140521

122689 240837

Data Volume [GB]:

1152.3

268.7

184.2

2009-12| -

Cluster:

Monitoring Period

Nights [Frames]
STK

Nights [Frames]
CTK & CTK-II

Nights [Frames]
RTK

IC 348

2012 - 2015

90 [22460]

88 [9013]

2 [115]

Tr 37

2009 - 2011

190 [37417]

160 [31693]

113 [240722]

Collinder 69

2012 -2015

19 [5757]

18 [2664]

0 [0]

NGC 1980

2013 -2015

14 [2968]

14 [7301]

0 [0]

25 Ori

2010 — 13 + (2017 — 18)

114 [31081]

114 [47367]

0 [0]

| NGC 869 & 884

(2009 -10) + 2016 — 18

56 [21880]

77 [13079]

0 [0]

IC 4665

2017 -2018

75 [10858]

66 [6524]

0 [0]

NGC 7243

2013 -2015

0 [0]

49 [8100]

48 [5048]




YETI (Younqg Exoplanet Transit Initiative

Latest News:

» project approved in the DFG SPP 1992 “Exploring the diversity of exoplanets”
PhD students @ AlU (observations) and @ Uni Rostock (theory), namely:

R. Bischoff @ AlU, started in 2017 (SV: R. Neuhauser + M. Mugrauer)

relative magnitude
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