Radio Astronomy, Lecture 6

Grundlagen der Linienemission
HI
HI in Galaxien
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Receiver T, and system T noise temperatures at the LO frequency of 804 GHz:
1) Tiec 2) Tgysincluding the emission cell without windows

3) Tgysincluding the evacuated cell and HDPE windows

4) Tyysincluding the evacuated cell and Teflon windows

5) Tyysincluding the cell and Teflon windows, the cell is filled with 1 bar of air



Absorption Emission




The Einstein Coefficients
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Lecture 1

Definition “Intensitat”
equivalent Flachenhelligkeit, engl. brightness, intensity, or specific intensity,
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do dv dQ cos

dP, vec : registrierte Leistung
do : infinitessimale Detektorflache
dv : infinitesimal Detektorbandbreite

d# : Winkel Flachennormale Beob.-Richtung

‘Intensitat’ ist Eigenschaft auf Sphare um Detektor
Entfernung der Quelle spielt keine Rolle

z.B. Sonne hat eine Intensitat von

1.8x 107 ergs ™t em™ 2 Hz tsr~! @ 100 MHz

Energiedichte w, = le
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Radiative transfer
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Dipole Transition Probabillities

Electric dipole: d(t) =ex(t) = exycos ot

Magnetic dipole:  m(f) = mg cos wt
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Line Radiation of Neutral Hydrogen




n=infinity

1st excited state
2nd excited state
Ird exited state

iomization

n=2-1, Lya =121 nm

F=1-0,21cm
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From magnetic dipole: Amn = V= Vi | lomn|

u=he/l2mc A =3x10P st

radiative half-life z,,, = 1/A;;= 3 x 1014 s = 107 yr
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Hl in External Galaxies

Density map + Rotation curve of a Galaxy

l

Galaxy structure and history



atomic hydrogen (blue) atomic hydrogen (blue) atomic hyrogen (blue)
3.6 microns (green) ; 3.6 microns (red) 4 8 microns (green)
24 microns (red) g 8 microns (green) f 24 microns (red)

Spiral Galaxy Messier 81 NASA Spitzer Space Telescope and NRAO VLA

A high-resolution HI image of M81 made with the VLA for the THINGS survey compared
with Spitzer mid-infrared emission.
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TIDAL INTERACTIONS IN M81 GROUP
Stellar Light Distribution 21 cm HI Distribution

The streamers visible only in HI clearly demonstrate that the M81 group is an interacting system of galaxies.
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The radio continuum (red) and HI (blue) images of the post-merger pair of galaxies UGC 813 and UGC 816
indicate that the disks of these two galaxies passed through each other about 50 million years ago.



Optical (white) and HI (blue) images of the strongly interacting galaxies NGC 4038 and NGC 4039.
The velocity distributions of the long HI tidal tails provide strong constraints for computer models of
the interaction history.
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