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Overview on The Spectral Classes
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Instructive way of pre-
senting effects such as:
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WILSON -BAPPAU EFFECT

Detailed
visualisation of
specific effects
observed in
recorded
higher
resolution
specira
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. Physical basics of spectroscopy

Electron transitions and formation of the specira
Quantum mechanical aspects of spectroscopy
Types and function of dispersive elements
Types and function of spectrographs

Recording of the spectra

. Processing of recorded spectra
. Calibration of the specira

nalysis of the spectra




Direct visualisation

of the link between
the recorded

spectrum and the

electron fransitions

responsible for the
generation of the

spectrum



Dispersion By Refraction By Diffraction Clear
overviews by

Bending e T Reenee e e T EReee tables for a
quick insight

Causing e oo O Adeeianagiieg and

Mechanism memorization

Examples /




order -1

TRANSMISSION
GRATING

a=0 mA=d sin B,

REFLECTION
GRATING

q, B mA=d (sina xsin B,,)

n th ORDER BLAZED

a+pB=26s m Ae = 2 d sinBs cos(0-6g)

1st ORDER LITTROW BLAZED

a=6; m=1 Ae=2d sinbs

a=90°-9
mA=2dcos?9

m As= 2d sin B8 cos 6

ALL-IN-ONE

ILLUSTRATIONS

RESULTING IN:

- Better insight

- Direct comparison

- Instant overview of
different possibilities







R
esolving Spectral Information
Power R

150 - 2000
2000 - 9000

10,000 - 20,000

20,000 - 50,000

50,000 - 100,000

> 100,000

Wide field spectroscopic surveys eg by
objective prisms

General determination of spectral features
eg emissions or absorptions

Spectiral Energy Distribution (SED curves)
Redshift of very faint Quasars and Galaxies
General Stellar Spectral Classification
Classification of faint Novae and Supernovae
Excitation class of emission nebulae

Details for Stellar Spectral Classification
Spectral details of brighter galaxies
Quasars and Supernovae

Identification of molecules and elements
Analysis of element abundance and
metallicity

Detailed analysis of line profiles eg for disks
of Be stars

Rotation velocities of planets and stars
Stellar temperature, analysis of particular
sensitive lines

Detailed analysis of line profiles (eg for
Wilson Bappu effect)

High precision measurements of radial
velocities

Analysis of solar and stellar magnetic
fields by Zeeman effect

For very large telescopes: Doppler
analysis and mapping of winds,
circumstellar and proto-planetary disks,
flares, interstellar medium

For very large telescopes: Atmospheric
structures, Thermal broadening,

Analysis of Interstellar lines, Chemical
composition of exoplanetary atmospheres.
For solar telescopes: Detailed analysis of
solar surface and aranulation

Each of the discussed spectrographs has its own
characteristics and applications. Depending on which
astronomical object will be studied the resolving power of the
spectrograph plays a key role in the choice. An important
turning point to be able to analyze line profiles and Doppler
shifts is a value of R=10,000. Such details are highly demanded
by professional astronomers. Therefore high resolution
spectrographs are essential for Pro-Am collaborative projects.
Tab. 5.4 represents a rough overview of the type of spectral
information that can be found in the recorded spectrum with
increasing resolving power R [8].

However it makes no sense in any case to strive for the highest
possible resolution. As a general rule: The higher the resolving
ower the longer the required exposure time. Thus for high
' Int objects accordingly large

' ch equipment,



In a rough approximation Ir(4) corresponds here to the "attenuation-function" D¢,;(4), according
eq. {8.1} and {8.2}.
Ir(4) = Dro(4) {8.11}

Finally the division of the pseudo-continuum Ps(4) by the correction-function Ir(4), results in the
relatively flux-calibrated profile Rc(4). It shows now the same continuum course like the
smoothed reference profile Msg;;(A) in Fig. 8.6, but appears now overprinted with the accordingly
scaled lines of the recorded profile.

Rc(A) = Ps(4)/Ir(4) {8.12}

Relatively Flux-calibrated
i c(AD)

Correction-function Ir(A)




Influence of the Spectrograph Resolution on the FWHM- and EW Values

The spectral profiles of the Sun in Fig. 9.7, recorded with differently high resolutions show the influence on
the recorded spectral lines. The R-values are here within a range of approximately 800 — 20,000.
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Synchronised with
the Spectral Atlas,
Volume 2 focuses in
detail on the theory
behind the observed
effects and their
useful practical
applications
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DIRECT VIEW
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INTERPRETATION
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SPECTRUM



Cooling Mechanism by Forbidden Transitions [eV]
Here, at the example of the [O llI] transitions, the 7|

important contribution of the forbidden transitions to )

the cooling mechanism in emission nebula is i

considered more closely. The scheme in Fig. 14.8 5 | 1 L
shows the nebular temperature cycle, displaying the .
photoionization of the hydrogen atoms by a i _ G
neighboring OB type star, causing a fast rise of the 3 =

electron temperature. The generated free electrons ) =85

collide with already ionized metals such as O i §O++). T T e

As mentioned above the kinetic energies of the free © - EE ki T
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Scientific Astronomical
Staff Observatory

Pro-Am
Coordinator

@ @ Team @est Phase @ fro-Am Results
—

Interested Amateur @Project . .
teurs Team Presentation Buildin Equipmontll B IoCt Qg blication
- g START Feedback

Phase 1: Interested amateurs

An Important message to all interested amateurs that must be clear at the very beginning
IS that a Pro-Am collaboration is a high quality science project. The primary goal of this
collaboration is to make a contribution to scientific work which can be a (funded) local or
cross-border project. Sometimes it can also be organized as a contribution to a PHD or
postdoctoral teamwork. The first task for the Pro-Am coordinator is to thoroughly inform
iInterested amateurs about the philosophy of the Pro-Am collaboration to avoid overall
deception afterwards.
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Ancient cultures

looked up to the stars,
telling each other
myths and legends:
beauvutiful starlores.

The moral of those tales,
over the years

survived for mankind.

Modern cultures
he stars too:




