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Germany, Garching near Munich Chile, Santiago

6 or 12 months (with possible extension)

up to 32 years

fields: astronomy, astrophysics, software engineering, electronic engineering, mechanical
engineering, control engineering, operations engineering, project management

allowance 2 000-3 000 euro



Application process

3 rounds:
motivation

writen - cover letter

introduction

- 2 reference letters research interest

- CV

- education certificate

topics of thesis/theses

current project

special experience

- application with your project what you want to learn
interview with Czech ESO committee

interview with ESO Garching/Santiago committee



Before arrival

supervisor, co-supervisor(s)
contract
information how ESO work
health insurance
accommodation

ESO flats

dormitories - GLC, SLC

rental in Garching / Munich / Eching / Ismaning

ESO reality agency



Amanda Rubio

o Science Talks & Yellow Box Support
o Fellows Communication

o Mental Health Support

o Office for Science communication
o Summer Research Programme

Student
Representatives

New email address: student-reps@eso.org

o Welcoming New Students

o Equality, Diversity and Inclusion
o Mental Health Support

Thomas Winterhalder
o Leaving Presents

o Student Working Group

o Welcoming New Students

o Leaving Presents
o Alumni Contact
o Equality, Diversity and Inclusion

Thomas.Winterhalder@eso.org \\ E.5.04




LC - Garching Living Center

s -
\ =
\ !
@l T

= J

== 2
e :/
":’f,',i ’2'

- - ;/’

:

A\
W

-




Vs

Tt



x
1]
-
U
u







First day at ESO
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ESO optical laboratory

|

=

'1/’i
1 i

>



+

A,
E:] ‘-;*’-f-t‘ : «}@

£ St

\ S 3k scan et
: | . . ¢+ @ ME iy
S R
ESO regular science meetings it
Monday Tuesday Wednesday Thursday Friday
9:30
5 SPF seminar
i @ (online) *bi-weekly
Science coffee ' Science coffee ﬁ Science coffee 14 Science coffee ﬁ Science % _-_EI]
10:30 (old cafeteria) (new cafeteria) (old cafeteria) .> (new cafeteria) coffee ' =
(old cafeteria) | Journal Club
11:00 Informgl discussion (Eridanus)
(Eridanus)
11:30 Student and fellows
meeting
—_— Lunch talk (Eridanus)
: (Eridanus) .'m bi-weekly
12:30
13:00
13:30
14:00
Stellar coffeeand ‘@,
14:30 ;)
planetary tea R
. Galaxy evolution ° Joint Astronomy
1500 | W95 . ‘ T
& coffee *vi-weeky ' colloquium
(Eridanus)
15:30
Student organized session Al Forum -~
16:00 (Eridanus) (online) e
16:30 bi-weekly Beer Friday

Updated: 22.8.2022




smaller meeting rooms
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Informal discussion
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After arrival

registration in a city
hall

appointment at

doctor

photo for ESO badge
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ESO volleyball
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Winter at ESO




THE ESO STUDENTS, WITH THE SUPPORT OF
THE CHARITY GROUP AND THE ISA,

INVITE YOU TO OUR

5 CHRISTMAS JUMPER
#' =7
CHARITY FUNDRAISER

* WEDNESDAY, 14 DECEMBER ’

START 15:00, NEW CAFETERIA SN

WEAR YOUR CHRISTMAS JUMPER, OR PUT
ON SOME FUN HOLIDAY ACCESSORIES

JOIN
THEBAKE SALE
SUPPORT WINTER
AID IN UKRAINE
+OTHER CAUSES



Secret Santa Stealing Game







Snowball
fight




ESO Showman
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ESO ski trip to Alpen







ESO hikes













ing club

ESO garden
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Summer at ESO




Interferometric school, Budapest’




Konkoly Observatory




EAS: European Astronomical Society meeting
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Belgium, Leuven
KU LEUVEN

3,2,1: Massive Triples, Binaries and Mergers
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ESO Summer Research Programme
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Conferences at ESO







Duties for students
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ESO Call for Proposals
| P114

proposal Deadline:
21 March 2024, 12:00 noon CET




Chainantl B - November 1976 - first light

Paranal

Paraguay

95 'fi'rsfc'ESO observatory

Chile CATAMARCA

O La Siltal: =i
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HARPS - the"bes.t instrument.for sea'rching_exoplane.ts ‘_ ) @




1.52-m ESO

1-m ESO
telescope

Marly 1-m telescope 0.5-m danish

1.54-m danish
telescope

telescope ' = ‘ telescope

B e 0.5-m ESO
2.2-mESOMPG | | telescope

telescope

1-m ESO Schmidt
telescope




*)
Paranal

Chile CATAMARCA

the first image of anexopl-anét . | |
' | ~ May 1998 - first light.







Chajnantor |

- ALMA - Ataéamg Lérge_ Millimeter /- submillimeter Array

SN . October 2011 - first light .
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Evaluation of ESO proposals

students can be scientific
assistants for evaluation

panels

hearing what the panel

likes and dislike




Celebrations of progresses about ELT




"0 Extremely Large Telescope (ELT)
39-m primary mirror from 798 hexagonal segments + other 4 mirrors

2005 - first plans

2014 - construction approval

2017 - beginning of the construction
2024

Webcam from September



2028 - planned start

Instruments:

HARMONI

MICADO

MORFEO /

METIS JLiAe il hm xm
MOSAIC

ANDES - CR involvement
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ELT: plans

finishing the construction installing of
of a telescope segments of M,

finishing mirror M,




fundamental,

: phy51cs ' cosmology

and dark
metter

exoplanets

black holes




Supernova







TUM: Technical University of Munich




Max Planck Institute




Garchinger See
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English Garden




Social day




October fest
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Farwell presents




Farewell parties




perfect region for
‘questions related to
the birth of OB stars
and their evolution
(Briceno 2008;
Kourtkel et al. 2018)

Orion belt

brightest members of Orion OB1 association

Yy Ori, Bellatrix

our closest massive systems .

& Orion OB1 association
a Ori, Betelgeuse

| 200 deg?
. . . , 0 Ori, Mintaka
interferometry possible, d'= 380 pc < .
. % € Ori, Alnilam
vs. BAT99-98 in LMC, 226 M., 50 kpc ori,
» : Alnita .
(Heinich et al. 2014; Kalari et al. 2022) 8 Ori, Rigel

- analyses with all kinds of observations

e K Ori, Saiph



HD Name V [mag] Spectral type Gaia DR3 parallax Separation, notes
36486 Aal |J Ori Aal 255 095l

36486 Aa2 |4 Ori Aa2 5.57 B2V 0.00052” from Aal
36486 Ab | J Ori Ab 3.83 BOIV 0.32"

36486 B o Ori B 14.0 K? 3.5002 + 0.0119 33"

36485 Ca |4 Ori Ca 6.62 B3V 2.6244 1+ 0.0538 52" | helium star
36485 Cb |6 Ori Cb 9.87 A0V 0.0012” from Ca
37468 Aa | o Ori Aa 461 095V

37468 Ab | o Ori Ab 5.20 B0.5V 0.00042"

37468 B o Ori B 5.31 B? 0.25"

37468 C o Ori C 8.79 BO5V 2.4720 £+ 0.0292 11"

37468 D o Ori D 6.62 B2V 2.4744 + 0.0621 13"

37468 E o Ori E 6.66 B2V 2.3077 + 0.0646 42" | helium star
37043 Aal ¢ Ori Aal 2.87 08.51ll

37043 Aa2 ¢ Ori Aa2 B0.8 Il 0.0015”, eccentric
37043 Ab ¢+ Ori Ab B2V 0.15"

37043 B ¢ Ori B 7.00 B8III 2.7869 4+ 0.0476 11”

37043 C ¢ Ori C 0.76 A0V 2.6057 + 0.0241 49"

37742 Aa (¢ Ori Aa 2.1 09.51b

37742 Ab ¢ Ori Ab 43 BOS5IV 0.042"

37743 ¢ Ori B 40 BOIll 24"

37742 C ¢ Ori C 0.54 A7 2.5876 + 0.0387 57"

37128 g Ori 1.68 BOla OB1b, single, variable 0.05 mag

Orion
association




DEC [deg]

Proper motion in Orion OB1b association

6
Backward proper motion 5 mil yr Elapsed time: 0.0 mil yr
4 =
2 =
0 il o :.;. 6.8...
¢, .0:...0,‘:.‘:. ..o:
5 . ?C .. &
..‘.ga o
—4 -
Orion Nebula Cluster
o
=0 (B
—8 1
95.0 92.5 90.0 87.5 85.0 82.5 80.0 FES
RA [deg]

75.0
Catalogue Brown, 1994

OB 1a




Proper motion in Orion OB1b association

Backward proper motion 5 mil yr Elapsed time: 5.0 mil yr
a7 6B | :
\ OB 1a
2 m . - . ’
°
0 1
OB 1b
N \
—4 - 3 :
Orion N.ebula Cluster OB 1c \
rio -
—0 - — : 2
e OB 1d \\‘.‘
=8 = ‘ G

95.0 92.5 90.0 87.5 85.0 82.5 80.0 1715 75.0

RA [deg]
Catalogue Brown, 1994



v, +DE [arcsec]

3-body model in Xitau

— Gm — — Z
j = . Broz et al. 2017, 2021, 2022a,b
r3
j#i
2 2 2 2 2 2 2 2
X B WSHYXSKY _|_ WRVXRV _|_ WETVXETV _l_ l"!l""rEI:ZLXECL + WLCXLC _I_ WSYNXSYN + WSEDXSED
u, -RA [arcsec] 1899 1913 1927 1941 1954 1968 1982 1995 2009
-0.2 -0.1 0.0 0.1 ol | ' | | RV ' Cli l synthetic y; —— |
0.05 F uncertainlty ellipses | | ' | RV - r.a 1a Syr;theticglv3 e
| o emduals —— 35 | " velocity  TETLE :
orbit omitted X
0-00 - ) 30 L residuals y; |
= res)i(duals RV3 =———
-0.05 | - g 55 | |
%
-0.10 | - 20 L |
-0.15 + - 15 |
-0.20 |- 20195 ; . 10 |
7 & SKY - astrometry ' ' ' '
-0.25 | ; | : 20000 30000 40000 50000

T [JD-2,400,000]



3-body model in Xitau

T . roz et al. 2017, 2021, 2022a,b
f,- — E ?ru —+ fublat + fppn for Vi

j#Fi Y
X2 — WSKYX?KY + waﬁv + WETvngu T WECLX?& + WLCXEC T WSYNX?YN + WSED)CgED
LC - BRITE light curves RV - radial velocities
1.00 f% E?@%i T 300
0.98 jﬁ{ mfi % 200 %
0.96 Fﬁ i ‘f o ik i 1001 }ﬁi .
E 0.94 f}y ‘E{ ‘Q%‘X; EU: 0 ﬁ ﬁ u
0.92 ;f % : -100 x&_.//\ﬁt TA
0.90 # i ~200 \I\}l\ ,
:; J% —-300 I
0.88
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

—— BRITE - synthetic T BRITE blue - observed (-0.03) T BRITE red - observed —— RV - synthetic T RV, - observed T RV;-observed
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spectra

4318
|

3-body model in Xitau

Broz et al. 2017, 2021, 2022a,b

for Vi

observed
synthetic
Aal

Aa?2

Ab

430

440

2 2 2 2 2 2 2
= Wory Xsky T WavXry T WervXernv T Weat Xeae T WicXic T Wsvyn Xsyn T Wsep Xsep

SED
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300

1000

3000

Aefr [NM]



_ 2U4(mOV P + v?)
7OV U2 + v2

Bessel function for uniform disk |,

1.0 —_—

0.8

0.6

Vel

0.4

0.2

3.0 mas I —

00 05 1.0 15 20 25 3.0 35 4.0
B/A [cycles per baseline] les




Old data from VLTI/AMBER

angular scale: 1.3 mas (same as Shabun 2008)

v [cycles per baseline]

v[cycles per baseline]

1x10° | 1t 1t I Il ]
| B2 | R | R | Ry
5)(10 B ::___,-"'"" .,__I_\.-‘.L f;;s. | J, o \ fﬂ“tdp _ o (’ "x_\.-.-.. Md,@ o _ (f ,I__‘.\ /,u._ | .{II:/{,. -.‘l.- fgﬂ‘ |
0 ~ [~ I~ i~ ~
f ¢ 4 &
Ax10° | | ' 11 11 11 ]

1x108

5x107

5x107

-1x108

2006-12-31T04:40:15

2006-12-31T04:43:00

2006-12-31T04:47:43

Aa1
Aa2
i\s)

0.34 mas
0.03 mas
0.24 mas

2006-12-31T04:49:22

= 0.52 mas
p = 320 mas

2006-12-31T04:53:19

-1x108-5x107 0 5x107 1x10® -1x10%-5x107 0O 5x10” 1x108

u [cycles per baseline]

disk, 8 = 0.34 mas

1x1085x10” 0  5x107 1x108
u [cycles per baseline]

u [cycles per baseline]

binary, o = 0.52 mas, I, = 0.06

-1x108-5x10” 0  5x107 1x10°
u [cycles per baseline]

-1x108-6x10” 0  5x107 1x10®
u [cycles per baseline]

binary, o = 31 mas, /= 0.53

-1x108-5x10” 0  5x10” 1x10®
u [cycles per baseline]

binary, o = 320 mas, / = 0.53

0 5x107 1x10°
u [cycles per baseline]

1x108-5x10”

-1x108-5x10” 0  5x107 1x10®
u [cycles per baseline]

-1x10%-5x107 0 5x107 1x10°
u [cycles per baseline]

disk, 6 = 1.30 mas

1x108-5x10” 0  5x107 1x108
u [cycles per baseline]

1.0
0.8
0.6
o
04 >
0.2
0.0
0.2



V2 [1]

V2 [1]

1.1
1.0
0.9
0.8
0.7
0.6
0.5

1.0
0.8
0.6
0.4
0.2

0.0

6

Ori's calibrator: HIP 26149

Bessel function, 8 = 0.621 mas

|
2x107

| | | 7
4x107 6x107 8x107 1x108

B / A [cycles per baseline]
¢ Ori's calibrator: HIP 26108, Wollaston

Wl 4|

Bessel function, & = 1.935 mas

]
2x107

| | |
4x107 6x107 8x107 1x108
B / A [cycles per baseline]

V2 [1]

V2 [1]

VLTI data

1.1
1.0
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Science target: 6 Ori

| | |
2x107 4x107 6x107

B / A [cycles per baseline]

|
8x107

Science target: ¢ Ori, Wollaston

1x108

|
2x107

| |
4x107 6x107
B / A [cycles per baseline]

]
8x107

1x108



V2 [1]

V2 [1]

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

o Ori's calibrator: HIP 26174

Bessel function, & = 0.668 mas

| ] ] ] |
2x107 4x107 6x107 8x107 1x108

B / A [cycles per baseline]

€ Ori's calibrator: { Lep

= sty @E

Bessel function, 6 = 0.795 mas

Hiffy -

| | | | | |
2x107 4x107 6x107 8x107 1x10% 1.2x108
B / A [cycles per baseline]

V2 [1]

V2 [1]

VLTI data

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

Science target: o Ori

A

|
2x107 4x107
B / A [cycles per baseline]

Science target: € Ori

] ]
6x107 8x107 1x108

#

Fi gty ﬁﬁﬂ}ﬂﬂ H

| | | | | |
2x107 4x107 6x107 8x107 1x10% 1.2x108
B / A [cycles per baseline]



Vel

1.0

0.8

0.6

0.4

0.2

0.0

I
e
o _i!
LT T
dl i
B | : .
ili ““ﬂh:h\_h
L model, @1 = 0.615 mas i
I I I I I I
0 2x107 4x107 6x107 8x107 1x10%8 1.2x108

B/A

€ Ori



v [cycles per baseline]

v [cycles per baseline]

v[cycles per baseline]

2023-11-20T04:51:34

2023-11-22T04:53:14

2023-11-23T04:24:13 2023-12-22T703:14:51

2023-12-22T703:27:10

1x108 |

5x107

-5x10°

1x10% |

5x107 |

-5x107 |«

Ax108

0 T I I PR | I e - ) I S It T B I PR e ]
1x10° New data from VLTH/[GRAVITY ~ ¢~ 4 4t
B ) e L/
, .‘,_\-‘.\ f,‘s- L - ~/ ﬁ&d 1 F -\\'\.___: fd, 4 F x / f@’ 7 _(,-"f/ f fu‘d‘ b
P -~y -~ s =)
VLTI / AMBER from| [ESO archive ¢ 4 94 ]

1x108

5x107

5x107

-1x108

-1x10%-5x107

disk, 6 = 0.34 mas

0 5x10” 1x10°
u [cycles per baseline]

binary, o = 0.52 mas, /, = 0.06

-1x108-5x107 0  5x107 1x10®

u [cycles per baseline]

Old data sets
were wrong

disk, 8 = 1.30 mas

Ax10%-5x10" 0 5x10” 1x10®
u [cycles per baseline]

1.2
1.0
0.8
0.6

0.2
0.0

-0.2
1.2

1.0
08
06

od
04 >



Future plans

T | ]6-A0 )6-B5 B5-A0 J2-B5 J6-J2 J2-A0
- *Wi} GRAVITY Del Ori
— |
x 09 7 f

0.8

(1):3 | ] ]MH ‘ | | GRAVITY Sig Ori
= 0.6 - ﬁ w% hh‘d g‘{’vaWM
> 04 - <

0.2 -

0 2e+07 4e+07 6e+07 8e+07 le+08
B / A [cycles per baseline]

analysis of other systems in the Orion belt
evolution of systems with MESA code MES A |

Alzbéta Oplistilova, arXiv:2301.10290 e-mail: betsimsim@seznam.cz



help in your project
help with proposals
inspiring environment
new experiences

unique experience
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