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Csillagaszati spektroszkopia

e Fizikai alapelvek
e Klasszikus fénybonto elemek
e Példak alkalmazasokra

e Egi spektroszkopia az oktatasban



Egy kis fizika



(Wikipedia)



folytonos spektrum
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Color Spectral Images
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Folytonos szinkép: homeérséklet
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Vonalas szinkéep: homeérséklet!
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Bontsuk fel a fényt!



(Wikipedia)







Miiszer: 60/90/180 Schmidt
+ Photometrics AT200 CCD
IM=29x18'

sziiro nelkiil

spektrum c.c. 600 pixel (max.)




Spektrograf alapelemel

detektor kamera tikor
(spektrum)

belépd rés kollimator
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(Flirész 2002)



Elhajlasi rendek atfedése
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kollimator|

és CCD detektor

8. abra.
Echelle spektrograf felépitése és egy echelle spektrum
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(Farész 2002)



A Nap echelle spektruma
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Alkalmazasok
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ElsO spektroszkopiai feladat: megerosités

Egyetlen szinkép elarulja a kilonbséget

Torpe nova?

H vonalak abszorpcioban
(optikailag vastag akkrécios
korong)

Nova?
H, He, Fe, ... vonalak

emisszioban (ledobodott forrd
gazfelho)

Nova Aql’2001

(la) szuperndva?
Nincsenek H vonalak, néhany
széles abszorpcios godor
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A tagulo gazfelho kinematikaja: a P Cygni
vonalprofil
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Cl Agl (Nova Agl 1917 and 2000)

Cl Aql, 2000 May 16.31 UT (At = +11 d)
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Szinképvonalak - kozmikus traffipax
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Hullamhossz-kalibraci6: a pontossag
kulcsa
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Lezerfesuk: tovabblepes a cm/s
pontossag iranyaba?
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Napfeny es a lezerfésl szimultan
spektruma
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Velocity (m /=)

Az alfa Cen A az UVES/VLT muszerrel
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szabad szemmel latszo csillagok (kb. 6000)
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Egi spektroszkopia az oktatasban:

Z 9

“oles0” miuiszerek lehetOségei

Christian Buil: http://www.astrosurf.com/buil
Shelyak Instruments: http://www.shelyak.com



http://www.astrosurf.com/buil
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4 ’ am Q B www.astrosurf.com/buil/spectrographs.htm c, :
Apple Yahoo! Google Maps YouTube Wikipedia Astropub v Instapaper: Read Later

1 X Spectrograph techniques r+—

SPECTROSCOPY, CCD & ASTRONOMY Welcome to Christian Buil’'s home page
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Spectrographs conception and techniques
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Shelyak Instruments

( [1010.5270] Astronomical Spectr... [
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» Advanced Search

Shelzak Product Range
Educational

Star Analyser
Alpy

Lhires Lite

LISA / LISA Pack
Lhires III

eShel

Guiding / Video
CCD
Adapters

Dome Tracker

Sentinel
ABooks
Support

News
CAPAS 2012
Colloquium Am/Pro of
Astrophysics of Stars

Read more

eShel observation of eps
Aurigae
Torun university published
their eShel observation of
epsilon Aurigae

Read more

Home / Spectrographs /Star Analyser

100 gr/mm grating
very easy to use

protected by optical glasses
optimized for first order
standard filter ring (1.25 inch)
power of resolution R ~100

The Star Analyser 100 is a high efficiency 100 lines/mm transmission
diffraction grating, blazed in the first order. Simple to use, this is best entry-
level instrument to discover spectroscopy with your telescope.

prism available to boost to R ~130

100 gr/mm spectroscope
PFO003

See detailed page on Star Analyser

Spacer for Star Analyser
BAOO14

Prism for Star Analyser
OP0040

139.00€TTC

12.00€7TT7C

65.00€TTC




StarAnalyser
100 g /mm

Spectrum

Edmund Optics prism
Anale = 3°52" (ref. 149-440)
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< M & [ | www.shelyak.com/rubrique.php?id_rubrique=12 ¢ |
Apple Yahoo! GoogleMaps YouTube Wikipedia Astropub v Instapaper: Read Later

1 X Shelyak Instruments [1010.5270] Astronomical Spectr... aaomega 2df aat - Google keresés spectral line strength in stars -... --

PEITOTIEC D o uT e

Shelzak Product Ranae Home / Spectrographs /LISA / LISA Pack
LISA / LISA Pack
Spectrographs

Educational Explore to the limit of your telescope with our LISA low resolution high

Star Analyser luminosity spcc.trograph. With its slit, LISA is specially designed for faint
or extended objects.

Alpy

Lhires Lite It is an educational tool for student to quickly record spectra of stars and
LISA / LISA Pack nebulae and focus on actual project rather than long observing hours.

Lhires III It is also a scientifical tool to study faint objects (novae, variable stars,
eShel comets, asteroids, nebulae, galaxies, quasars...), to monitor group of
_ stars, to analyse chemicaly planets in visible or near infra-red domain,
Lameras etc...
Guiding / Video
cCco LISA specifications
Adapters * Collimator F=130mm F/5
- ) . * Custom objective F=88mm F/2.4
Observatories * Power of resolution R ~600-1000
Dome Tracker * Available for Visible (400-700nm) or near Infra-Red (650nm-1um)
. * Slit 15/19/23/35um
Sentinel * Weight: 1.4kg
Miscellaneous * Telescope interface M42 (T-standard), 41mm backfocus
ABooks
Accessories
Support - Slit 50/75/100um with 19um hole
-sWS —— - Near Infra-Red kit
- Automatic Calibration module [*]
CAPAS 2012 - Guiding camera (Atik Titan recommanded) [*]
Colloguium Am/Pro of - Acquisition camera (Atik 314L+ recommanded) [*)
Astrophysics of Stars
Read more [*] included in LISA Pack complete solution.
eShel observation of eps
Aurigae See a more detailed description of LISA with several applications linnks:
Torun university published http:/ /www.shelyak.com/dossier.php?id_dossier=72
their eShel observation of
epsilon Aurigae
Read more Video at pic du midi (C. Gillier / O. Thizy) :







SN2011a0 in 102973 - LISA spectrograph (R = 600) + C11 (0 = 0.28 m) - Castanet Obs.
3v5 1 ] 1 .
; 3 23.898/03/2011 - 6600 seC, ———

~N
A

Relative intensity
»e
o
L]
A

)
A5 -y * 2 .

Vg T ' SN201Tad 43, ‘, |
3 A.f'201j0323§98 SHr R AL 0.5

T LISA Spectroghaph | ‘
o s guiding Saméra 0 : - : ; ; : !
i d 4ot Eh g RIS G2 =0 —— 5000 500 6000 6500 7000 7500

13 T T I T T T I T T T l T T T [
SNe Ia -

= t ~ 1 week ~
90N -
C\/\/L it
87D

SiIIoI Ca II |

-
I

—
(%))

—-2.5 log 1, + Constant

—
(o]

1 1 1 l 1 1 1 l

4000 6000 8000 10000
Rest Wavelength (A)
T — B RS

17




iPad =
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INSTRUMENTS ‘I ' : M "
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version francaise ()

Home | Products | Spectroscopy Resources I Shelyak Instruments | Dealers |Contact

J- Search +33(0)4 76 41 36 81
contact@shelyak.com
= Advanced Search — C —

Shelzak Product Range Home / Spectrographs /eShel

Educational eShel Is your complete and fully operational
Star Analyser spectroscopy solution specially designed for astronomy. This
Alpy unique and highly performing instrument will allow you to
productively run your spectroscopic observations.
Lhires Lite
LISA / LISA Pack
Lhires I11 F/6 - SOpm - fibre injection & guiding unit ) ‘ rﬁ
.

¥

* object optical fibre S0um, protected by inox
eShel = echelle spectrograph F/5; R >10000

* calibration unit controled by computer

* calibration fibre 200pm, protected by inox
Guiding / Video * software module for AudelA (Tcl/Tk)

CCD

Adapters See detailed page on eShel

Dome Tracker See also a typical observing session illustrated: http://www.shelyak.com/dossier.php?

Sentinel id_dossier=71&lang=2

Installation & Maintenance manual and User Guide are avallable from our resources / documentation web
ABooks page.
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Affordable Doppler velocities to 50 m/s
with sub-meter telescopes

Lasz|o L. Kiss
Konkoly Observatory, Budapest, Hungary

Future Science with Metre-Class Telescopes, Belgrade 2012 September



A szombathelyi ELTE Gothard
Asztrofizikai Obszervatorium 50 cm-es
tavcsove
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Shelyak eShel

A francia Shelyak Instruments termeéke
R = 11000 az optikai tartomanyban (4300-8400 A)
ThAr kalibracios lampa, flat lampa

Optikai szalak, max. 30 m — termalis €s mechanikai
stabilitas
CCD-kamera: QSI 532ws

- KAF-3200E: 3,2 Mpx, 6,8 um, max. 65% QE,
RON <8 e, AT =40 °C (vizhlUtessel: 50 °C)






Telescope

Injection
& Guiding
Unit

Power
Supply

Calibration
Unit

Telescope

R o e Acquisition SR



norm. flux + const.

HAT-P-2
1.2 | | I 1 I 1

T T T
Piszkésteto RCC ———

i W W'“ UH“NML\WMW

0.8

0.6

0.4

0.2 L I | I | I I | I |
4800 5000 5200 5400 5600 5800 6000 6200 6400 6600

wavelength (A)



v, (km/s)

-18

-18.5

-19

-19.5

-20.5

HAT-P-2b

BJD-2455980




v, (km/s)

-100

GW UMa, P=0.20319 d

gRossz idéjefnrés -
‘H2005adatalban-' .................. ........ Hmt.z.ZQOS

'

!

GAO




Mm o =2

Yahoo! Google Maps YouTube

Shelyak Instruments

www.shelyak.com/rubrique.php?id_rubrique=6 “Olvaso ¢

Wikipedia Astropub v Instapaper: Read Later

-
J [1010.5270] Astronomical Spectr... J aaomega 2df aat - Google keresés J spectral line strength in stars -... J -

Shelxak Product Range

Educational

Star Analyser
Alpy

Lhires Lite

LISA / LISA Pack
Lhires III

eShel

Guiding / Video
CCD
Adapters

Dome Tracker
Sentinel

ABooks

Support
News

CAPAS 2012
Colloquium Am/Pro of
Astrophysics of Stars

Read more

eShel observation of eps
Aurigae
Torun university published
their eShel observation of
epsilon Aurigae

Read more

2012 spectro week-end

Home / Spectrographs /Lhires III

Lhires [1I is a very high resolution spectrograph designed for
amateur and educational astronomy. Numerous projects are within
reach thanks to the technology involved in this instrument,
Professional/amateur collaborations have been done with Lhires 111
spectrographs.

* power of resolution R ~18000

* resolution of 0.035nm near Halpha

* wavelength selected by micrometer

* mirror slit 15-35pm, reflective for guiding

* Schmidt-Cassegrain telescope adapter delivered in standard (two
inch available)

* internal neon lamp for calibration

* switchable grating modules (2400 gr/mm in standard; 1200 gr/mm, 600 gr/mm, 300 gr/mm et 150
gr/mm in option)

* possibility to put an eyepiece

* photo tripod adapter available for public outreach (visual solar spectrum)

See detailed page on Lhires I1I

High Resolution Spectrograph

ES0002
High resolution Medium resolution

SE0006 SE0007

425.00C€TTC

455.00CTTC

3150.00C€TTC

R —

R






Images of 2009 OHP spectroscopic school. More than 20 spectrographs in the field... a very impressive
concentration of these exciting type of instrument !




Halvany Be csillagok
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Osszefoglald gondolatok

e A spektroszkopia a csillagaszat egyik legizgalmasabb vizsgalati
modszere

e Kis-, kozepes és nagytelbontast spektrografok léteznek
megfizetheto aron (kis kozosségek, egyesiletek, iskolak, egyetem...)

e Els6sorban CCD/DSLR megfigyelések, de lehet vizualisan is
gyonyorkodni

e Adatok feldolgozasa jelentosen nagyobb feladat, mint a digitalis
fotometria eseten...

e ...de a mérések (altalaban) sokkal kevésbé érzékenyek az égbolt
minosegére.



