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Announcements

Clean I map. Array: EVLA

o HW#8 solution 4C 4+72.2 at 5.999 GHz 2021 Feb 23
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Announcements

* For HW#9 problem 4 you need to analyze the results
of your LWA1 observations and submit the figure
created by prepfold. See example:

2 Pulses of Best Profile Search Informaotion

Candidata: PSR_1918+21 RApapg ™= 00:00:D0.GA00 DEC g ™= 0:00:00.0000
Telencope: LWAY Best Fit Parometars
Epo = %8227.00001945067 DOF,, = 60.38 X, = 25.385_ P(Nolss) < 256202 {36.50)
Epoch,, = 58227.00555685377  Diepersion Moasure TOM; pe/em?) = 12422

= O000B3502 P, (ma) = 1337.577(27) Py, (mm) = 1337.303(27)
Co bolded = 524288 Plpe (8/8), = 0.0(4.8)x10" Py (8/8) = 0.0(4.8)x10"
Data Avg = 4,5710+04 P (8785 = D.0(7.10x107° P, (s/8%) = 0.0(7.1)x107°
Data StdDev = 344.2 Blnary Paromatsra
Profie Bina = 64 P, (=) = N/A n = N/A
Proflle Avg = 3.818e+08 u:an(l)/c (s) = N/A @ (rad) = N/A
Profila StdDev = 4.928e+04 Tllﬂ = N/A
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Announcements

* Project Outlines due today
 Where's my data?

« Connect to Hercules with x2go, then
— ssh =X lwaucf3 (password is the same)
— cd /data/local/astr4d23/xxx  (xxx is group ID)
— Data is in /data/network/recent_data/astr423

astr423@|waucf3: /data/network/recent_data/astr423/060773_013648070

— Project data converted to circular polarization is on
lwaucf3 in /data/local/astr423

G. Taylor, Astr 423 at UNM
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Radio Astronomy Notes
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Emission Measre (EM) is a column density
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Frequency: 8.421 GHz
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1846+708 VILBA 8.421 GHz 1985-03-22
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Free-free absorption in
1946+708 19

Peck & Taylor (2001)

Spectral index map from
1.3/5 GHz VLBI observations

free-free optical depth:
T ~ T32 n2v2 d
N. ~ 8 x 10%2 cm™

jonization ~ 10%




Free-Free Emission
Polarization: Intrinsically zero

Beaming: Intrinsically none
Radiation is isotropic
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Inverse Compton Scattering as the Source of Diffuse Extreme-
Ultraviolet Emission in the Coma Cluster of Galaxies

STUART BOWYER, AND THOMAS W. BERGH(“)FER

Space Sciences Laboratory, University of California, Berkeley, CA 94720-7450

Received 1997 December 17; accepted 1998 May 29

ABSTRACT

We have examined the hypothesis that the majority of the diffuse EUV flux in the Coma Cluster is due to inverse Compton scattering of

-energy cosmic-ray electrons (0.16 <e <0.31 GeV) against the 3 K blackbody background. We present data on the two-dimensional
atial distribution of the EUV flux and show that these data provide strong support for a nonthermal origin for the EUV flux. However, we
ow that this emission cannot be produced by an extrapolation to lower energies of the observed synchrotron radio emitting electrons and
at an additional component of low-energy cosmic-ray electrons is required.
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Coma Cluster
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Coma Cluster in EUV Hatsukade, 1. 1990, Coma Cluster in radio — Giovannini et al. (1993) WSRT
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Coma Magnetic Fields
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Magnetic field distribution in Coma cluster (Bowyer & Berghofer 1998)
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Sunyaev-Zeldovich effect

 The Sunyaev-Zeldovich effect

— Photons of the CMB are scattered to higher “‘T”iﬁ’“ﬁ%ﬁ%‘?ﬁ‘“‘*"“‘“ﬂ
frequencies by hot electrons in galaxy e . . T
clusters, causing a negative brightness \& B L e
decrement. o e ~

: : : e U ENERGETIC
Decrement is proportional to integral of LI ORI RS ELECTRON
electron pressure through the cluster, or Bl :
electron density if cluster is isothermal.

Electron density and temperature can be
estimated from X-ray observations, so the -
linear scale of the cluster is determined. | BLUE SHIFTED

This can be used to measure the cluster 1 icHhiEE smon
distance and combined with z to get H,.

R
b OBSERVER
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Sunyaev-Zeldovich effect
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SZ images
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SZE (contours) and X-ray (color scale) images of each cluster in our sample. Negative contours are shown as

The contou re multiples of 2 ¢ and the FWHM of the synthesized beams are shown in the bottom left
corner. The X- le images are raw counts images smoothed with G ians with o = 15” for PSPC data and
o = 5” for HRI data. There is a color scale mapping for the counts above each image. The 30 GHz image statistics are
summarized in Table 4.

Reese et al. astro-ph/0205350

G. Taylor, Astr 423 at UNM .

The University of New Mexico




