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ﬁ Ota Kéhar / Plzen / Ceska republika

- RAM/LCC Manager at SKODA ELECTRIC, Plzen .-.job...
(RAM = Reliability, Availability, Maintainability; LCC = Life-cycle cost)

* Eng study at Faculty of Electrical Engineering UWB, Plzen

...hobby...
 PhD study and now partly job as Assistant Professor
at Faculty of Education, University of West Bohemia, Plzen

« Cooperation with Observatory at Rokycany and Plzen

« Cooperation with Czech
and European Astronomical &
Societies, with Union of
Czech Mathematicians
and Physicists

* Reviewer of Astronomy
Olympiad
* Website creation
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Q Graphs / plots / diagrams are everywhere...
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ﬁ What students should know about 1t?

Educational Framework Programme for High Schools

INFORMATION PROCESSING AND PRESENTATION EN
Expected Outcomes

The pupilshall:
> process and present the outcomes of his/her work while usi{g advanced functions of application
software, multimedia technologies and the internet

> apply an algorithmic approach to problem solving

Subject Matter

publishing - forms of documents and their structures, the principles of graphic and typographic
modifications ina document, basic aesthetic principles in publishing

application software for work with information - text editoi§, spreadsheets, §raphics editors,
databases, presentation software, multimedia, modelling and Stestesiersfata export and import

ZPRACOVANT A PREZENTACE INFORMACT CS
Ocekavané vystupy

zak
[ 3 zpracovava a prezentuje vysledky své prace s wuZit@n pokrocilych funkef aplikaénfho softwaru,
multimedidlnich technologiia internetu

[ 2 aplikuje algoritmicky pfistup k fesent problémi

Ucivo

publikovani - formy dokument a jejich struktura, zdsady grafické a typografické dpravy dokumentu,
estetické zasady publikovani

aplikacni software pro praci s informacemi - textové edito rﬁbulkevé kalkulato rarafické editory,
databdze, prezentacni software, multimedia, modelovani a simulace, eXporta import dat

algoritmizace dloh - algoritmus, zapis algoritmu, dvod do programovani

What are advanced
functions
of application
software?

..., macros, pivot
tables, databases, ...

..., functions, adding
columns, using
formulas, creating
graphs, data sorting,
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Q Students' Activities
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ﬁ Where to easily get Real Data?

Portal Simbad

VizieR Service
g @ & & e VizieR home . ;; Photometpegieger . « » Query VizieR using TAP . # X match tables . $%o Query images/spectra
}Search Criteria |

Find catalogs anfgng 15939 available Wavelength Mizzion Astronomy

Preferences Clear | | Find... EERI ~ |Abundances -
max:| 50 e Expand search O ASCA

|HTML Table >~ e Catalog, author’s name, BeppoSAX Associgtions

] Al eolumns wordl(s) from title, description, etc. CGRO Atomic_Data

p Compute e.g.; AGN, Terom, I'239, or bibcodes... Chandra Binaries:catactysmic

Mirrors - Gamima-ra COBE * | Binaries:eclipsing

» Search for catalogs by column d
|CDSr France Vl b Search for catalogs containing 3

Search by Position across 1
Target Name (resclved by Sesame
Clear ‘

17 498 catalogues
with Real Data!

. “w'll CDS Portal : Access CDS data mcluding VizieR, Simbad and Aladin vsing the CDS portal

» Spectra, images in VizieR : Search Spectra, images in VizieR

= Photometry viewer : Plot photometry (sed) including all VizieR

= TAP VizieR : query VizieR using ADQL (a2 SQL extension dedicated for astronomy)

» CDS cross-match service : fast cross-identification between any 2 tables, including VizieR catalogues, SIMBAD

@Mm’e about VizieR

Tools related to VizieR

— Thanks for acknowledging the VizieR Semvice @ UDSICMNRS

- Straspourg Astronomical Data Center

vizier.u-strasbg.fr/viz-bin/VizieR
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Q I\/Iultlmedla Textbook Astronomla

%: Catalogues

ZCU CZ

. ASTRONOMICKY SERVER FAKULTY PiDAOOOICKE Zcu v PLRNI

Planety | G'al'axie . Hvezdy

D E

ey Planets s it Galaxies ° Stars
| — Astronomlcal photos -
- Astronomers
- Spacecrafts
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ﬁ Catalogues on Astronomia web pages

« MPC = 523 584 minor planets
www.minorplanetcenter.net (135 MIB, monthly update, semi-auto)
e HIPPARCOS =118 218 stars

(60 MiB, static)
« SIMBAD (*) = 118 195 stars
simbad.u-strasbg.fr/simbad/ (36 MiB, weekly update, automatic) [
« NGC = 7 840 deep-sky objects

(2 MiB, 400 MiB pics, weekly update)
« Messier ?4110 deep-sky objects
simbad.u-strasbg.fr/simbad/ (615 MIB pics, weekly update)
 Exoplanets = 3 824 exoplanets
exoplanet.eu (3 M|B, daily update, automatic)
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Hertzsprung-Russell diagram

Vertical axis
Absolute magnitude M

L DWARFS

2000 Horizontal axis:
Eerwemsl Colour index B-V
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Meteor over China and Czech news

Prihlasitse = Seznam

Novinky.cz 8. 10. 2017 | Hiede

Hlavni stranka » Koktejl There was a bright meteor over China.
It was like an earthquake, local people say

Nad Cinou se prohnal jasny meteor. Bylo to jako

Zabéry jasné ohnivé koule ve stiedu zachytilo hned nékolik svédki v ¢inské oblasti Sangri-La
v provincii Jun-nan na jihozapadé Ciny. Spatfeni meteoru potvrdila i americka vesmirna agentura

NASA, podle které meteor dosahljasnosti 2,1 magnitudy p uvolnéné energie rovnajici se 540 tunam

I'NT. Video poskytla agentura Reuters.
L n ...NASA says, meteor
reached

brightness 2.1 mag]and...

www.hovinky.cz/koktejl/451264-
nad-cinou-se-prohnal-jasny-
meteor-bylo-to-jako-zemetreseni-
tvrdi-mistni.html
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https://youtu.be/VR6U1l75lF4
http://www.novinky.cz/koktejl/451264-nad-cinou-se-prohnal-jasny-meteor-bylo-to-jako-zemetreseni-tvrdi-mistni.html

Meteor over China and original news

In this sequence shot, a meteorite lights up the night sky as it falls into the mountains. It landed about 40 km northwest of
Shangri-la county in Yunnan province. Photo: Internet

www.ejinsight.com/20171006-meteor-shower-lights-up-yunnan-sky-during-mid-autumn-festival/
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http://www.ejinsight.com/20171006-meteor-shower-lights-up-yunnan-sky-during-mid-autumn-festival/

Meteor over China and original news

Meteor shower lights up Yunnan sky during
Mid-Autumn Festival

1B R:) 32 people like this. Be the first of your friends.

Some people in Yunnan province were stunned by the rare sight of three meteors exploding in the
night sky over Shangri-la county as they were watching the full moon during the Mid-Autumn
Festival.

The phenomencon occurred at about 8 p.m. on Oct. 4, with witnesses saying they saw fireballs
exploding in the air some 37 kilometers above the ground. Experts said the explosion had a force
equivalent to 540 tons of TNT, Apple Daily reports.

It is believed the meteors landed in a small village around 40 km. northwest of Shangri-la.

A netizen who filmed the event said the “sky lit up like day” and felt intense vibrations on doors and
window panes.

In many of the clips, a flash of intense light could be seen as a meteorite fell from the sky and into
the mountains.

The National Aeronautics and Space Administration (NASA) was the first to detect the astronomical
event. It clocked the meteorite’s speed at 14.6 km. per second and said it likely landed in a ball of
fire.

www.ejinsight.com/20171006-meteor-shower-lights-up-yunnan-sky-during-mid-autumn-festival/
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X, Meteor over China and original news

Local authorities have yet to report any casualties or damage and are searching for the meteorite
for research purposes.

A local villager told the paper that he heard a loud bang and felt the ground shake. His pigs were so
scared they ran out of the pigsty.

The China Earthquake Network Center said the power of the explosion would be{ equivalent to a 2.1
magnitude earthquake on the Richter scale.

Local sources said it is possible that the meteorite landed in D&gén county in Diging Tibetan
autonomous prefecture.

Astronomer Ye Quanzhi from the California Institute of Technology said the hilly terrain woud
make it very difficult to locate the meteorite.

However, as the meteor had fallen at a relatively slow speed, there is a higher chance of obtaining
bigger samples.

The last meteor shower in China occurred on Nov. 5, 2014 when a meteor exploded over Xilingol in
Mongolia with a power equivalent to 450 tons of TNT.

Meteorite hunters rushed to the scene in the hope of finding fragments which could fetch up to
100,000 yuan each. They ended up empty-handed.

- Contact us at english@hkej.com

www.ejinsight.com/20171006-meteor-shower-lights-up-yunnan-sky-during-mid-autumn-festival/
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ﬁ Raw Real Data Usage and Processing

1 tronomia  KATALOGY /| CATALOGUES osati T

_ve vzdélavani .in education

Miovinky - Hledani

> HIPPARCOS cataloge

HIPPARCOS CATALOGUE

View Sortby  Column
) HIP from [

Online applicaions

Advanced Search

Limits

wf

rkshests Constellation |

References

a o Vmag from

g 0O RAdeg from

g O DEdeg flom
| o Pix from

B o pmRA from
8 o pmDE from
8 O BY from|
=]

8 O Splyp |
O _meet] G |

e} HDfom[— w

- Browser

Cansmtanon seeesviston, EngUn nams, atn namer
MB)  Magnitce = Johracn V 48}

Bl Ascansion s (1581201681
eslinen B in 1591 25)

BS/YT Fropee mctcn at R g ) RS (412
Iyt Frose moticn st OE . GRS H12)
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B c D E
stronamia, katalog HIPPARCOS, 12:53:58, 23 2. 2011

A Worksheet

1 Advanced Search of HIPPARCOS Catalogue of Stars

Explore Seareh and Advanced Search ofthe HIFPARCOS Catalogus of Stars availabie on the
Asiranomia web pages {ssironomiazcuc: < Catalegues.in ecucstion = Orline
Applications = Stars = Online H-A disgram & Acvanced Search of the HIPPARCOS
Catalogue)

Which values do you need 1o be sble {0 construct s Hertzsprung=Fussell{H-R) diagram?

with Procedure

.
fostrorom
For Erglish

3 Preparstion of dsta for construction of H-R diagram

@ Open the pregared C5V fle | o 3

s e in column M fram the apparent magnitude = colima Vimag and
ance 1o star ealeulsted from the parslios — clumn Fh and eolour index (direzly in

8y using 1 clumn B4}
o the cae

o - can b caalstog o e perlias W ting the el 71
note: et .

s {pe). Parallax 1 is given In are seconds in cohuma Pl 4
ond numby fpe) o "
ovk the asw o oS T

2 Obtaining data fi

the formuta M = m+5-[1-logir)] where
SPwErent mgnituc 5 i oluma Vi se. Mark the new coliemn 33 M.

winat values reach the|
Viat redl values can a

S Construction of H—& diagram for distant stars

i
e Use the same procedure: from exercise 8 to construct » H-R diagram for distant stes
st divtances from 100 p to 400 pr. To obtsin dats from the HIEPARCOS Catslogue of Stars

decice on the carract value of the parallax (Pl). Use the same scale of akes as in g, 2

Note: Be mindful of mits in Excel 2003 max 65,535 ows per fist, 32,000 tems for 70
aroph (Scotter plot is @ port of Jtl. For Excel 2007 ond Excel 2010 the fimits ore:
1,048,576 raws per fist; number of ltems for the 20 graph is the same.

7 \/!h\adérﬂ. nalezena 22 982 zaznami

3
4 |HiP oznaceni jmeno hwiiRAhms  DEdms  Vmag RAdeg DEdeg Plx  pmRA  pmDE B |HD  |SpType  souhwézdi
15| 2 0000001 1925558 | 927 0003 19499 215 18121 053] 0999 224550 K3V

16 | 6 00000435 +03 56 47,4 1231 00181 394649 188 22629 1284 1336 MOV

7] 7 00000541 +200211,6 954 00225 20036 1774 20812 20079 074 G0

18| 10 00000870 6052015 | 858 00363 60867 1076 4223 40[02| 0489 224717 FBV

X 18 00001275 0403135 | 1103 00631 40537 1983 12722 2378 1567 K5

110 20 00001511 +2331 45,4 851 0063 235293 1076 3 2288 051622472300

111 ] 23 00001786 11318440 757 00744 133122 1221 5415 9F5 0456 224742 F2V

112 2 00001905 4417251 | B28 00794 -4429 1374 5536 10854 0763 224750 G3IV

3] 34 00002367 +26 55057 643 00095 2691682 1271 422 5347 0514 224758 F7 5N

[14] = 00002665 7303 426 | 885 0,011 79062 2384 1623 -B24| 0778 224752 GEY

115 | ] 00002685 1641 489 | 7,46 01119 16697 1098 16972 32,54 0475 224763 FIV

16 45 00003221 7212098 | 953 01342 72203 151 372 278 224765 | CB/GEY.

Absolutni hvézdna velikost
Abselutni hvezdna velikest

: Diagrams

Barevny index Barevny index

Qd‘;. whydovo
(7

4 Construction of H-R diagral

How many stars do you
B,  Describe sach areasf

¢
Fip 25w g

Describe each area of the He diagran
Are there diferences batween the H-
Why? Explain the reasonis).

Czech / English
versions

6 Location of stars in H-R diagram

Plot a location of the Sun and the five brightest stars rom the list of nearby stars
to the H-A disgram of nearby stars, 7l in the attached table

Mote: ¥ou tan find the needed vatues in the cotologues of stors, Cofculote values marked
by an asterisk using the formulas pravided in exercise 3

What types of stars did you fina? What are the characteristic features of each type?

st smgve | R Otw | Cow | to
et vagitvde | O hd ) e e
ancuer | deEEEAN]
Sun
Conclusion
i Stare output files with H=R diagram a3 Excel worksheets to the chosen

s of this

Ji Deseribe: how did you salve this task, mention problematic aress, 3!

g task. Do you have any suggestions on how to improve it?
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Q hysics and Informatics lessons
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ﬁ Raw Real Data Usage and Processing

‘I tronomia  KATALOGY / CATALOGUES wownm R W
_ve vzdélavani _in education " H-Rp1aGram School,disss O r S e e
Obtiznost v Testy o Novinky - Hiedani 'WORKSHEET

Date
P
HIPPARCOS CATALOGUE 1 Advanced Search of HIPPARCOS Catalogue of Stars -
Explore Search and Advanced Search afthe HIPARCOS Catlogus of Stars available on the.
Advanced Search Astronomia web pages (astronomiaacuc: = Catalogues.in education 3 Online
View Sortby  Column Limits Description Applications 3 Stars  Online H-R disgram & Advanced Search of the HIPPAACOS
(s} ISerifimr HIP number] (H1) Catalogue,
Online applications HP fom [ wf P e 1) el
Worksheets Constellation Coratmiasen aesrsmanan, Englin nams, lstn nan ] Which values do you nesd 1o be sble 0 construct 8 Hertzsprung=Fussell {H-R) diagram?
References g o Vmag from o M) Magnitude in Johrmon V 48) ¥ Note: fon
stronom
8 o RAdeg from o © g Asariona i 181 228 o
g o DEdeg fiom 1 * Cectnanensin utem sy 3 Preparstion of dsta for construction of H-R diagram
g o Px from o L — Oven the sregsred C5v e |
g o PpmRA from to MBS/YT Proper motion  RA g con) KRS 412}
g O pmDE from to [ ——— 2 Obtaining dataf) P 9 in column M fram the apparent magnitude = cohma Vmag ang
ance 12 star calculated from the parsliox ~ molumn P and colour index {direstly in
B 0 BY fom| ] meg  Jotraon B cok By using t1 Jmn B}
= (o] om o) O numGRs 111135 for the cor
g O e B ’ " x Wusing the formule £ =1, where
g 0  ww | Sy e o sy e sl p s cohurm P Kotes vl o
O [e=] o | +] e ® + O emamy wiogus Wiork 11e ngw CoMwT 31

the formuta M = m+5-[1-logir)] where
SPwErent mgnituc 5 i oluma Vi se. Mark the new coliemn 33 M.

winat values reach the|
Viat redl values can a

S Construction of H—& diagram for distant stars

e Use the same procedure: from exercise 8 to construct » H-R diagram for distant stes
st divtances from 100 p to 400 pr. To obtsin dats from the HIEPARCOS Catslogue of Stars

decice on the carract value of the parallax (Pl). Use the same scale of akes as in g, 2

= —. — — Note: Be mindful of imits in Excei 2003: mow 65,535 rows per fist, 32,000 items for 70
A 8 c D E Ly groph (Scotter plot s @ part of Al For Excel 2007 and Excel 2010 the fimits are
Stranomia, katalog HIPPARCOS, 12:53:58, 23. 2. 2011 = LL048,576 rows porst; emiber ofiems forthe 20 granh s the same.

Ayhledand nalezenn 22 962 zaznami S .

3 g 5
ENEG oznaeni jmeno hwdiRAhms  DEdms  Vmag RAdeg DEdeg Plx  pmRA  pmDE ‘B HD  Splype  souhwizdi g’j’ pp——————— .
5| 2 00000091 1923558 | 927 0003 19439 218 18121 033 0,399 224690 K3V L
6| 3 00000435 +0356 47,4 12,31 00181 384649 188 22620 -1284 1336 MOV:
7] 7 00000541 +200211,6) 964 00225 20036 1774 20812 20079 074 G0
8| 10 00000870 6062015 | B9 00363 -E0867 1076 4223 AD[12| 0489 224717 FBV Y e

9 18 00001275 0403135 | 11,03 00531 -40837 1993 -12722 2378 1567 K5
|10 20 00001511 +2331454| 851 D0E3 235293 1078 36 2288 0516 22472360 Gn\ o many s do v o s e a1 1 o nearb sors
[11] 2 00001766 41310440 757 00744133122 1221 5415 955 0456 224742 F2v 147 Note: You can find the neaged vafues i the ataiogues of stors Cofcafote vaives martad
[12] 2 00001505 4417251 | B28 00794 -4428 1374 58368 -10BB4 D763 224750 G3IV b o esterak using the formutas roviea i axercae 3
[13] 3 0000 23,67 +265505,7 | 643 00995 269182 1271 422 5347 0514)224753 FT SV T : ot types of stars 8 you i Wh are he characeriie festures o each type?
|14 = 0000265 780342 865 0,111 79062 2384 1623  B24 0778 220752 GBY _— G?
[15] E 00002665 1641489 | 746 01119 -16697 1098 16072  -3254) 0475 224763 F3V ‘ Yy

18 45 00003221 7212088 | 958 01342 72208 181 %2 278 224786 | GB/GEY: 2 e D IR ER IEE es

Describe each arez of the H-f diagran oy | A
ot there iferences between the - B

Why? Explain the reasonis).

45 minutes 2

too difficult for students :
o Physics, but ICT st e

Ji Deseribe: how did you salve this task, mention problematic aress, 3!
task. Do you have any suggestions on how to improve it?

olutni hvezdna valikest

s of this

/Diagrams Czech / English -

2

T e : versions «
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Q Comment from students

//J . _,4/? o A 1"’}» > /-”,«' ’-,‘7?-/2-:4_ ’:( ) < -~ -}lr(Tﬂ 2
V4

Z “_/;'; . A D P ~
A B i 22 o A L-72¢ (A
/ /‘ / P ;_’ 1; e (& ‘ 5 <
[ ) B el % ®

“Moare time is needed, same things wexe all
Greele to me. Put it is veny interesting.
J learned many of new things, but J will

never use it...”
Student from Faculty of Philosophy and Arts

Faculty of Education, University of West Bohemia, Plzen Astronomia, astronomia.zcu.cz



ﬁ Czech comedy

From Czech comedy “Marecek, Pass Me the Pen!“, teacher Hrbolek:
“No, i skladnik ve Sroubarné si muize precisti Vergilia v originale.”

...evening clas§ ' ?t a high school...

: o

', S
!

pupil Plha
(not so clever)

teacher Hrbolek
(retired teacher)

Pupil Plha; "I have a question — will | use Latinin ~ Teacher Hrbolek: "Well, even warehouse
my field of activity?* operator in screw factory can read Virgil in

the original! I am writing you on the list.”
Teacher Hrbolek: "Which field of activity do you

want to dedicate?“ Pupil Plha: "I still have not decided."
Pupil Plha: "I work as a warehouse operator in Teacher Hrbolek: "You will come every
screw factory." Wednesday at 2 pm, Mlha (fog)!"

Faculty of Education, University of West Bohemia, Plzen Astronomia, astronomia.zcu.cz



ﬁ My comment

Original message from comedy:
“Well, even warehouse operator in screw factory
can read Virgil in the original!”

My message:
“Well, even student from Faculty of Philosophy and
Arts can create Hertzsprung-Russell diagram from
Real Data from catalogue of stars HIPPARCQOS or
SIMBAD...”

Faculty of Education, University of West Bohemia, Plzen Astronomia, astronomia.zcu.cz



SIMBAD basic query result

other query Identifier Coordinate Criteria Reference Basic Script Output Help
modes : query query query gquery  guery submission  options
Object query : polaris CD.S. - SIMBAD4 rel 1.207 - 2013.08.08CEST04:07:42

Available data : Basic data + Identifiers » Plot & images « Bibliography = Measurements « External archives « Notes + Annotations

Basic data :

V= alf UMi -- Classical Cepheid (delta Cep type) query around | with radivs |2 aremin
Other object types: oC* () , % (*6AG,BD,CSI,FKS,GC,GCRV, GEN#, GSC, HD, HIC, EIE, HR, JP11,N30, ELX, PMC, PFM, ROT, SAO, SKY#, TYC, USV) , %%
(ADS,CCDM, IDS,WDS) . SB* (SBC7,SBCY) , V& (V%,AAVSO) , IR (IRAS) ,UV (TD1)

ICRS coord. (ep=12000) : 02 31 49.09456 +89 15 50.7923 ( Optical ) [ 1.14 0.97 90 ] A 2007AGA...474..653V

FKS5 coord. (ep=J2000 eq=2000) : 02 31 49.095 +89 15 50.79 ( Optical ) [ 1.14 0.97 0 ] A 2007A&A...474..653V

FK4 coord. (ep=B1930 eq=1950) 01 48 47.78 +89 01 43.6 ( Optical ) [ 6.60 5.58 0 ] A 2007A&A...474..653V

Gal coord. (ep=J2000) : 123.2805 +26.4614 ( Optical ) [ 1.14 0.97 0 ] A 2007A&A...474..653V

Proper motions mas/yr [error ellipse]: 44.48 -11.85 [0.11 0.13 0] A 2007A&A...474..653V

Radial velocity / Redshift / cz : V(km/s) -17.4 [0.9] / / (~) A 1953GCRV..C...... oW
Parallaxes mas 7.54 [0.11] A 2007A&A. ..474..653V

Spectral type F7:Ib-IIv C ~

Fluxes (2) - B 2.591 [~] C ~

V 2.005 [~] C ~

essential notes: ® see also NAME POLARIS CIRRUS CLOUD
® see also NAME POLARIS FLARE

(=] 3]
Soubor  Upravit MoZnosti Kodovani Mapovéda 100 %
Astronomia, katalog HIPPARCOS, 13:22:28, 21. 2. 2811

Uyhleddno dle DEdeg{= 48, < 90); sefazeno podle Umag vzestupnd; nalezeno 22 072 ziznamii, vjpis omezen na 18 zdznani

HIP;oznafeni;jméno hu&zdy;RAhns;DEdns;Unag;RAdeq;DEdeg;PLlx ;pnRA;pnDE; B-U" ;HD;SpType ;souhvézdi;

24608 ;o Aur, 13 Aur;Capella;Bd5 16 41,30;+45 59 56,5;0,08;79,17206517 ;45,99902927 ;77,29;75,52;-427,13;08,795;34029;M1: conp;Aur
1020983 Cyg, 50 Cyg:Deneb;20 41 25,91;+45 16 49,2;1,25;318,35797270;45,28033423;1,01;1,5631,55;0,092;197345;A21a;5Cyg

629565 UMa, 77 UMa;Alioth;12 54 04,63;+55 57 35,4;1,76;193,58680410;55,95984301;46,30;111,74;-8,00;-8,022;112185;A0p;UHa
15863;q Per, 23 Per;Hirfaz;03 24 19,35;+49 51 40,5;1,79;51,08061889;49,861242841;5,51;24,11;-26,01;8,481;268962;F5Ib;Per
54861;o UMa, 58 UHa;Dubhe;11 83 43.84;+61 45 04,08;1,81;165,93265365;61,7511188B8;26,38;-136,46;-35,25;1,0061;95689;F7V conmp;UHa
673613 UMa, 85 UMajAlkaid;13 47 32,55;+h9 18 47,9;1,85;206,88560880;49,31330288;32,39;-121,23;-15,56;-0,099;128315;B3U SB;UM
2836033 Aur, 34 Aur;ienkalinan;es 59 31,77;+44 56 50,8;1,90;80,88237261;44,04743492;39,72;-56,41;-0,88;0,077 ;40183 ;A2U;Aur
11767;c UMi, 1 UMi;Poldrka;2 21 47,88;+89 15 50,0;1,07;37,94614680;80,26413865;7,56;44,22;-11,74;0,636;8800;F7:1b-11v SB;UMi
72607;3 UMi, 7 UMi;Kocab;14 50 42,48;+74% 09 19,7;2,07;222,67664751;74,15547596;25,79;-32,29;11,91;1,465;131873 ;K4I I Ivar ;UML
14576;5 Per, 26 Per;Algol;83 88 18,13;+48 57 28,3;2,089;47,084220716;48,95565120;35,14;2,39;-1,44;-8, 803 ;19356 ;B8U;Per

1| |
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~

. = Name |RA(1950) Dec(1950) pm angle v,, Spilype m, B-V U-B R =, M,
SIMBAD bag, ) G2V 3672 065 010 4.85
coker query oo (Coomim (G el Husc | Somi | Oun He NN ooooos  -34287 0758 168.6 Disg 1480 046 -0.44 752 1428
= GJ1001 (000205 40578 1618 1545 -3 M35 1284  1.63  1.30 1,23 1042 12.83
Object query : polaris NN 000216  +34228 0776 830 +GE4VAR G2V 611 062 008 298 456
NN ooz 21 +22595 0380 915 (e R 782 074 028 0.33 5,78
Available data : Basic data + Ldentifiers + Plot & images + Bibliograph + Measurements * Exte (31§ oo0z28  -37 362 G097 1125 22.9 b4 854 146 0.9 08z 2218 1027
e Gl 2 000232 +45306  0.894 1005 0.1 dm2 e 993 149 1.8 085 870 963
V* alf UMi -- Classical Cepheid (delta Cep type) NN 000243 +4B120 0008 3039 (3 3.30 554
Gl 3 oooz4s  -GBOEZ 0582 1907 41 K5y 848 106 1.03 042 725 7.1
Other object types oot () .+ (+,28,3,C51, 78, 52, 6oy, sext  osc, a0, 57 NN oooz&4  -502000 0167 276.0 5 11.85  1.50 +0.95t 10.31
LCRS coord (ep=12000) - TGl 4 A |000302  +45322 0839 1018 +0.0SE dkB e 897 144 121 +0T1J 870 SET
FKS coord. (sp=12000 cq=2000) - 02 31 45.095 +a3 15 30.75 ( optical ) [ 1.14 0.57 G| 4 B 000302 +45321 0885 883 0.1 h0G v a0z 145  1.20 7.0 872
P e T GH 49A (000338 58095 0.260 7B 116 GSY B.43c +0.64c +011c 465 477c
Proper motions masAr [error ellipse]: 44.48 -11.85 [0.11 0.13 0] A 2007ASA...474..653V Gl 4.1B oono33a +58 08.4 0.260 T6.T -16 dG8 7.20c +0.78c +0.33c 46.5 a.44c
Radil velocity /Redshift/ ez V0m/s) -17.4 [0.5] / NN ooo340  -GEOT.5 0593 1606 4 1216 1.55 1.04 10.86
. ey e RS Gl 42A (000344 48213 0592 839 26 G1 Iy £71 052 003 047 483 413
Fluses (2 52501 [ c - Gl 428 (000344 49212 0582 838 11.50 483 9.9*
Ve e Gl 5 0004 01 +28447 0422 1141 -5.5 KO ve 614 075 033 702 53T
cssential mofes: ® see also NAME POLARIS CIRRUS CLOUD GJ1002 (000413  -0T47.5 2041 2036 -42 M5-5.5 1375 1.88 +160; 163 2128 1539
* see also NAME POLARIS FLARE GJ1003 |000446  +2858.8 1.890 127.2 m 1418 149 1.40 114 535 12.82
A | B c | D E F | G H | | K L M| N o | P ] cj
1 |Astronomia, katalog HIPPARCOS, 12:53:56, 23, 2. 2011 =
2 |Vyhledand nalezeno 22 982 zaznami
3
IHIF| oznaceni jméno hwdiRAhms DEdrms “mag RAdeg |DEdeg  Plx pmBRA - pmDE ‘B-v" HD SpType souhvezdi
(5 2 000000SM 1929865 927 00036 19499 219 16121 093 09899 224690 K3
B B 00000435 0356474 1231 00151 354645 1685 22629 1284 135 MDY
|7 | 7 00000541 |+2002 11,8 964 00225 200366 1774 20812 -20073 074 GO
8 10 00000870 6052015 659 00363 £0867 1076 4223 4002 0489 224717 FEv
ER 18 00001275 -04 03135 1103 00531 -40537 1993 12722 2378 1567 K5
10 20 00001611 42331454 651 0063 235293 1076 % 2296 0516 224723 GO
(11 73 00001786 +13 18440 757 00744 133122 1221 5415 965 0456 224742 F2v
12| % 00001905 -44 17 25,1 | 628 00794 -4429 1374 5536 -10854) 0763 224750 G3lv
(13 34 00002367 +26 55057 643 00995 269162 1271 422 5347 0514 224758 F7 BNV
14 3 00002665 7903426  &65 0111 790652 2384 1623 624 0775 224752 GBY
15 ] 00002685 -1641 489 746 01119 -16587 1095 16972  -3254 0475 224763 F3v
1 45 00003221 7212085 959 01342 72203 151 372 278 224766 | GEIGEY:
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~ Right way how to use catalogues?

(G2 BH vedc @ western Took Preferences Help About Exit U-B R-1 «x M
_ _ - .
|01 Robeits.Juka, Hatal || MT | R R 010 105
ovienid | Common name | System name | Lalitude | Longluds | Decnation | Right Asc. | Abtude | Azimuh |Constelsion | Cowenerts [Magn | -[1 44 757 1428
l.ﬁ.-camar th-1 En B35S 45 22T 43 405 3B 14516 1MMTHNI12 21§ 58  Endarus 324 1.20 123 104.2 17.93
Object query : polaris || &chemar al Eni 59523 K5 57524 24T03 01527 04F 40 Endanus 046 009 208 456
_ _ | |achia e Cas 7THOD 03543 STHN33 11T 48 ESNG5I 04 548 Cassicpein 344 : : :
valable data:Basic dote + {7\ p a1Cu 5255 1125 6255 06012 60515 087 28 Cnm 13 Lol ol
5 Acubers al Cnc 05505 136 12 11 MG53 1492 11 1ECM T TE1  Cances 4175 .96 ez 218 1037
‘:: A0 ] [ -10 3
" 58 4
OtH Podd 11
b 20 i
ICH 1
o . 07 - : £
FK] . = L 23 i, - 7
Gal B 41 2
Proj . '
Ra . ) . . o 03 o e
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Spd o S . oo o g ic
Fluj E E E
=] 40 o
© © 3
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® | o |
=} =}
g é 3 5 é ¥
< 22 <19
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2
B 08
Sol 10 1
3: 10 I
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3 : 2
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5
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- 8.. Probably not...
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What about another way?

Astrenomi2a  KATALOGY / CATALOGUES s e

.ve vzdélavani ..in education
Obtiznost ' Testy & L) Novinky - Hledani

n education 3 Online applications using data from catalogues

ONLINE APPLICATIONS USING DATA FROM CATALOGUES

Minor planets

Hundreds of thousands of numbered Minor planets whose parameters are periodically (monthly) updates
can be used for demonstration of Kepler's laws or display (in different point of view) interesting group of Minor
planets.

Online applications
VVUTRSIEE
References

+ Analysis of Minor planets parameters
Change of one slider of any parameter, the other sliders adjusts to match
intervals of Minor planet. You can choose from different groups of Minor planets,

EN VerS i O n : e.g. Trojans. For selected (ewen inhocmeogenecus) group of Minor planets;

parameters can be saved to the file or to use special Data Export.
+ Kirkwood gaps
a.St r O n O m i a. ZC u . C Z/C atal O g u eS This is @ part of Analysis of Minor planets parameters 8s a special Data Export. It
shows graph of semimajor axes on quantity of minor planets. It can be found
several gaps. They comespond to the location of orbital resonances with Jupiter.
+ Historical development
. This is a part of Analysis of Minor planets parameters as a special Data Export. It
CS VerS I O n : shows graph of year of discovery on quantity of minor planets.
+ Current location in the Solar system
This is a part of Analysis of Minor planets parameters as a special Data Export. It

astronomia.zCu.Cz/Katalogy i oismesec sous ot s tane s st 0 s

this one by inoreasing/deoeasing of date.

+ Kepler's laws demonstration
It is possible to view cumrent (or for selected date) location in the Solar systern for
any Minor planet. On this image it is possible to demonstrate all Kepler's laws,
including the location of focuses and the center of the ellipse, perihelion,
sphelion, mainly the law of equal areas {using the interactive behavior with area
calcultion), and more.

= Apparent magnitude of Minor planet calculation

The image with location of Minor planet in Solar system shows calculated

Faculty of Education, University of West Bohemia, Plzen Astronomia, astronomia.zcu.cz




ﬁ Online Application Real Data Usage

mia  KATALOGY / CATALOGUES ot PR HRpaman Wo I’kS h eet

ASTRONOMIE PRO KAZDEHO
Date

_.ve vzdélavani _.in education
2 Novinky - Hledant 1 Advanced Search of HIPPARCOS Catalogus of Stars
) ;

=
Explore the Acvances search of the HIFPARCDS Catalogue of Stars av
on > Search resulte webpage Astronomia_fasirenomiazcuc 3 Catalogues..in education
Applications = Stars = Advancad Search of the HIP FARCOS Catalogues). Note: Considar

SEARCH RESULTS Mol the ogparent mageitaci {Vinog) an porolla (P that e iportont to construct

Obtiznost ¥ Testy &

Hertzsprungtussef (=8} ogram.
Searching for "Sirius” Found 1 itsm(s) (0.0031 s) (; Whatis e range of apparcet magnitdes (vmag) of ars store nthe HPPARGOS .
Cotstogue of Sars?
Catalog HIPPARCOS 3
Online applications HIP_| Designation [Name] RAhms | DEdms [Vmag] RAdeg DEdeg | Plx [pmRA[ pmDE [BV [SpTyp R
Worksheets nme | ams | meg mos | masy | mesiy | meg
References  L22329| octa 3cual sius |00 450925 |-042473] 14| 1012885410 16713 14300] 37321 -546.01] -1 223,08 [0 cos] Ao 2 Constellaions and Lt of St
onstellations and List of Stars
Another altemative names Sirius, Canicula, Aschere
Choase one constellation (possible
’ R starsfrom the eatelogue sorted by
Astronomical database SIMBAD (with the written approval of COS. Strasbourg e —
HIP_[T, Coordinations Proper motion | Plx i SpTyp| HRD
ype " ” pe PYP 7 ‘Which canstellation gid you choose Displey an H-A ciagram for stars within 100 pe (nearby stars).
— — — mesn — — By briehteststansof your chonen cons Diplny an W= ingram for starsfrom 100 pc 0 400 pe distart sars)
32349| ** [icRs (2000 RAOces0ssITE  DE 1642550171 | RA 5401 37921 (U2 51[5: 1 48[V 1 48 | ATveDA 4
FKSUZN0)  RA-084508317  DE 8425502 | DE: 122307 P P FEEN
e Describe cach area of both H-R disgrems,
FrA(B1S80) RA'0420672  DE 1638454 13k 1.3 Ave there diferences betueen the A-R diagrams of nearby and disant tars?
Why? Explain the reasonfs)
3 Three Stars, Stars Location on H-R DE Note: Compore e of both H-R diograms; find which area is missing or which one is
Cetect thres sters fomm the abve O more expressive, Als, consider the volues o the
poges fnd the koestion o seected
. whether the star is brighter than th
Which sars i you chone? et
\‘«,\, stars are brighter than the Sun or n
fiea Designation (name} of star
[l rorusr BT © 2015 Astronomicé katalogy [Autors tym) wag [XHTMLA0 wac 658 [EER] it
"

2 Browser

— x hum ber of sters 22 656 (HIPPAR COS)
. Number of sters: 112 738 (HIPPARCOS) Hertzsprung-Russell diagram  umi: 10100
Hertzsprung-Russell diagram  Limt: nolinit prung g i tepe
104 o Bl A F © K M E s
104 o B A F ¢ K M
(] escre: bow i you solve thistesk, mention problemtic rees, ol ifutiesof ths
§5) ok 0o oubme sy sussstions on bow tmproe 2
1 second
]
k]
o 2 %9
ERR R .
E £ Hp 3234
@ 18 + @
£ i 323 2 :
s 2 54 un
<% sy
104
10
15 T T T .
- -1 o 1 2 3
15 : - : . Color index
-4 o 1 2 3 -
— I I I l CZeCI I / EI I IISI I
Source of data: ® wiprarcos O smsan Graph color | arav D I ag ra S g
Display stars at a distance from - vito| -

Dbisplay labels n the iagram I n B rOWS e r Ve rS I O n S
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ﬁ Catalogues on Astronomia web pages

- MPC =523 584 minor planets
www.minorplanetcenter.net (135 MiB, monthly update)

e HIPPARCOS =118 218 stars
(60 MiB, static)
« SIMBAD (*) =118 195 stars
simbad.u-strasbg.fr/simbad/ (36 MiB, weekly update)
« NGC = 7 840 deep-sky objects
(2 MiB, 400 MIB pics, static)
 Messier = 110 deep-sky objects

(615 MIB pics, static)

 Exoplanets = 3 824 exoplanets
exoplanet.eu (3 MiB, daily update)
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Number of (numbered) minor planets increase

1st - 1801
1st thousand - 1921 . .
(1000) Piazzia

2nd thousand — 1942

3rd thousand — 1960

ten thousand — 1981

hunderd thousand — 2000

milion - ?

two hunderd thousand - 2002
three hunderd thousand - 2005

four hunderd thousand -2014
five hunderd thousand -2017

523 584 numbered minor planets
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Minor planets parameters analysis

Astrenemi2  KATALOGY / CATALOGUES s

..ve vzdélavani ..in education
Obtiznost ¢ Testy @ 4)Novinky _-'Hledani

in education = Minor planets analysis

MINOR PLANETS ANALYSIS

Number: 1 — 523 584

Online applications Min: 1 ———r
Worksheets Year of discovery: 1801 — 2016

References - 't

Min: 1801 ——

Semimajor axis a: 0.6 au — 817.4 au

I 8174 au ~
Min: 0.6 au Max: 8174 au Max: 817.4 au
Orbital eccentricity £: 0.0 - 1.0
Min: 0.0 Max: 1.0

Inclination to the ecliptic i: 0.0° — 172.9°

Abs_{_alute magnitude H: -1.1 mag — 25.5 mag

Min: =1.1 mag

Type of Minor planet.. _expand..

Data Export.. _expand..
523 584

(number of found minor planets)
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Absolute magnitude H

The apparent magnitude that the object would have if it were one
astronomical unit (au) from both the Sun and the observer, and Iin
conditions of ideal solar opposition.

Where is the observer?

m=H +5log A+ 5logr Earth

Phase Angle

N

Observed
Planet
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reflectivity

p=5%
p=25%
p = 50%

Mathilde
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Historical development of minor planets discovery

Astrenemi2  KATALOGY / CATALOGUES s

..ve vzdélavani ..in education
Obtiznost ¢ Testy @ 4)Novinky _-'Hledani

in education = Minor planets analysis

MINOR PLANETS ANALYSIS

Number: 1 — 523 584

Online applications
Worksheets
References

Year of discovery: 1801 — 2016

Min: 1801
emimajor axis a: .o au—-o

I 8174 au ~
Min: 0.6 au Max: 8174 au Max: 817.4 au
Orbital eccentricity £: 0.0 - 1.0
Min: 0.0 Max: 1.0
Inclination to the ecliptic i: 0.0° — 172.9°
Min: 0.0° Max: 172.9°
Absolute magnitude H: -1.1 mag — 25.5 mag
Min: =1.1 mag Max: 25.5 mag
Type of Minor planet.. _expand..
Data Export.. _expand..

523 584

(number of found minor planets)
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Number of minor planets per semi-major axis

Astrenemi2  KATALOGY / CATALOGUES s

..ve vzdélavani ..in education
Obtiznost ¢ Testy @ 4)Novinky _-'Hledani

in education = Minor planets analysis

MINOR PLANETS ANALYSIS

Number: 1 — 523 584

Min: 1 Max: 523 584

Year of discovery: 1801 — 2016

Online applications
Worksheets
References

Semimajor axis a: 0.6 au — 817.4 au
I 8174 au ~
Orbital eccentricity £: 0.0 - 1.0

Min: 0.0 Max: 1.0

Inclination to the ecliptic i: 0.0° — 172.9°

Min: 0.0° Max: 172.9°

Absolute magnitude H: -1.1 mag — 25.5 mag

Min: =1.1 mag Max: 25.5 mag

Type of Minor planet.. _expand..

Data Export.. _expand..
523 584

(number of found minor planets)
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. 8.. Kirkwood gaps

: Pofet planetek: 330 699 (k 14 6. 2012) X
Kirkwoodovy mezery Rozligeni: 0,001 AU .
600
:
500 -
400
300
200
100 Hilda group Trojans
0 | | \ T T 1 T T
1,6 1.8 3 3,2 3.4 3.6 3,5 4,2 4,4 4,6 4,8 5.2 5
Ehé poloosa [AL]
Yelka poloosa: 25 AL pocet: 17
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P ocet

300

200~

A0~

Kirkwoodovy mezery
B0
B 500
&

400+

2,52

3 3.2 3.4 3.8 3.

Kirkwood gaps

Pocet planetek: 62 798 (k 7.11.2012)
Rozligeni: 0,001 AL

3:1 orbital resonance

with ‘
©-

2,54

Welka poloo:

P edet

Yelka poloosa: 25 AL

a=25au->T=23,95years
a=>5,2au—->T=11,86 years

ek 330 699 (k 14 6. 2012)

1857

1866

Kirkwood

Pofet plangtek: 91 (k 14.6.2012)
Rodigeni: 0,01 AU

Kirkwoodovy mezery

2,2

Welkd polocsa [AU]

Faculty of Education, University of West Bohemia, Plzen
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http://astronomia.zcu.cz/planety/planetky/2381-analyza-planetek

Interesting ,,group of minor planets

Near-Earth Asteroids/Minor planets (NEA)
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Interesting ,,group of minor planets

150 000 000 km

1 au
Sun mmm Earth

(object dimensions and distances are not in scale)

Group of Jupiter Trojans

pocet planetek celkem: 4 786
28.2.20138 zchrazenych planetek: 4 786
-

-

2%2 px

lfitha: 3 834 000 km/bod ~ 10,0 LD/bod

pocet planetek celkem: 4 786
28, 2. 2018 zobrazenych planetek: 4 786

1x1 px

hifitho: 3 834 000 km/bod ~ 10,0 LD/bod
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ﬁ Perceptions about distances of planets

A

»
»

52

100 uniform parts

A

[
»

A

v
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Q Perceptions about distances of planets

® MNeptun * @

4 ® Uran & @ e @

Saturn

lupiter *
bdars

Zeme
s | et

® Merkur ‘“ L]

o 50 100 150 200 250 300
Dilek [Slumce-Saturn=100]
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ﬁ Mutual distances of Jupiter Trojans

b=6.3au

n~ 21700 V = abc

V~120au® V,=V/n

c=6.2au

~ 166 thousand of Sun

d~0.4 au

~ Sun—Mercury

D ~ 100 km f

(object dimensions and distances are not in scale)

Faculty of Education, University of West Bohemia, Plzen Astronomia, astronomia.zcu.cz



Q Mutual distances of Jupiter Trojans

45000

 of all minor planets in a group
2.1aux1l.2au

40 000

guantity

35000

« the nearest minor planets in a group

20000 0.1 au
* 10 % of nearest minor planet in a group
0.7aux04 au
« compare to 0.4 au
received from
volume calculation
5000 II
0 _I IIIIIII..II-- _______

AN ME N O~ AN M N O~ ANMT N O ~EamMeArNMT NG~ A MT N O~QaO N ANMT NG~ oM D00 g~ Mo~

00000000 g rdddddddd NN NN NN gamMmmmmm Mg T T gl nn i N g8 660606000 g N

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

distance [au]
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Q Mutual distances of Jupiter Trojans

150,000,000 km 300,000,000 km 100,000,000 km
1 au 2 au 0.7 au
Sun m=mm Earth Earth, Jan ==sm Earth, Jul Sun == Venus
pocet planetek celkem: 4 786 pocet planetek celkem: 4 786
ﬁﬁ. 2.2018 zchrazenych planetek: 4 786 . 53. 2.2018 zobrazenych planetek: 4 786
2%2 px | 1x1 px

hEfithn : 3 834 000 km/bed ~ 10,0 LO/bod - lvEfita: 3 834 D00 ken/bed ~ 10,0 LO/bod

(object dimensions and distances are not in scale)
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Interesting ,,group of minor planets

Hilda group
Hungaria group
Phocaea group
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Location of minor planet

28 2 2018 planetka 2 600 au od Zemé

« actual location, date change planctka 1,79 au od Slunce
POZOrCVana hv. velikost = 15,0 mag
ob&Zna doba 1,760 let

« animation forward, back interval bodi 16,1 dnd
« estimation of minor planet temperature ”

e estimation of minor planet
apparent magnitude

« trajectory colour
(above — blue/below — red ecliptic)

« perihelion, aphelion passages

 closest approach to Earth,
far approach to Earth

* highest, lowest brightness
from Earth

 Kepler's laws

‘I "(,-"’ S
e -—Fﬁgj Eros '_.;L_’Fz au

L Km{

~ 205 K

5

M&Fitke: 0,0077 awbod
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Q Open question...
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» Which Deep-sky Objects / Bright stars / Constellations are Above Horizon?
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ﬁ Catalogues on Astronomia web pages

- MPC =523 584 minor planets
www.minorplanetcenter.net (135 MiB, monthly update)

« HIPPARCOS =118 218 stars
(60 MiB, static)
« SIMBAD (*) =118 195 stars

(36 MiB, weekly update)

simbad.u-strasbg.fr/simbad/

« NGC = 7 840 deep-sky objects
(2 MiB, 400 MIB pics, static)
 Messier = 110 deep-sky objects

(615 MIB pics, static)

 Exoplanets = 3 824 exoplanets
exoplanet.eu (3 MiB, daily update)
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,NIight sky“ Online application

NIGHT SKY

Day Month Year Animation
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