$ ‘ January 17
fp;d./ 7 (,&’({9.1 and { c(w'u(l nuary |

In corroborating George's flux integrations of various components in
A2256 I analyzed the zero-level of the map around the cluster and became more
confident of the existence of the diffuse D component.

Figure 1 shows a line printer plot of the cluster at 50cm. One unit
equals 0.45 Westerbork unit. I picked four areas to determine the zero level
in the NE, NW, SE and SW corners which are shown. For each area at 50cm and
21 cm I made a histogram of the distribution qf intensities and these are |
shown on'the following pages. At_610 MHz three offsets agree very well with
the SE significantly higher. At 1415 MHz perhaps the SE quadrant is a bit
higher. In estimating the center of each distribution I ignbred the right-hand
tail which is contaminated by emission from the cluster.,

From the histograms I have concluded a general offset in the SE quadrant
of 0.10%0.02 mJy/beam at 610 MHz and 0.02=40.02 mJy/beam at 1415 MHz. One beam
area is very mnearly one square arcmin. The main uncertainty of diffuse D
is the knowledge of the angular size rather than its general brightness level.
Ten arcmin is a reasonable guess from Figure 1 or Paper I which leads to 1ooﬁ33§
at 610 Mz and 20+ 20 mJy at 1415 MHz. The ratio of the flux density between
the two frequencies C'OO*ZQ/Qoi;%.] is reasonallby well-determined and I
beléieve this shows that diffuse D has a relatively steep spectral index.

We also have a missing flux problem at both frequencies but I don't
think this has anyimport on the existence of diffuse D, .

I propose we strengthen somewhat our discussion of the diffuse D
component by describing the above-mentioned analysis. I have send such a
draft to Alan for inclusion in the final (%) draft. -

I was, in general, happy with the version you sent from Holland with

st +

the changes made recently by Alan.
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LEIDEN 2a®%5 NEDERLAND December 12, 1978.
telex R¥EREBK astro nl 39058
telefoon 071-148333 tst

Drs. Alan Bridle, and Ed Fomalont

Department of Physics National Radio Astronomy Observatory
Queens University P.0. Box 2

Kingston Canada K7L 3N6 Green Bank, W.Virginia, U.S.A.

Dear Alqn and Ed,

Here is a revised and (hopefully!) complete version of the Abell 2256
paper.

As you see Ed and I have radically rewritten the discussion section.
I have several reservations about the previous draft.

First, in my view too much emphasis was given to the thermal versus
inverse Compton X-ray problem as a motivation for the observations. In fact
there was little chance that the 1415 MHz measurements could have discriminated
between the two hypotheses. Anyhow a thermal origin for most of the cluster
X-rays is now pretty well established from the Fe observations.

Secondly, in my view (Edwin agrees) the old section IV is based on too

many shaky assumptions to be very meaningful. Just to list a few

1) F(II) is imbedded in the diffuse component. It is just as likely (to me more
likely) that the diffuse component is a westwqrd extension of Source F.

2) The identification of Source F. Probably has a 1 in 3 chance of being correct.

3) The volume of the diffuse component. I do not think there is convincing
evidence that it covers the 10' diameter sphere uniformly. In fact it could
well be (see assumption 1) a cylinder with dimensions ~ 7' x 3'. This would
reduce the volume by a factor of nearly a hundred.

4) The spectral index of the diffuse component. In my view we can only say
that a > 0.8. {The 610/178 MHz extrapolation has too many uncertainties
(mating of the two beams/shortest baselines etc.) to be used as anything
other than a very rough guideline. Look at the difference between the two
610 MHz maps! The missing flux is critically dependent on the shortest
spacing.}

5) Of course the energy bounds over which the spectrum must be integrated for
both the diffuse component and Source F are also uncertain.

o) The [ - Hﬁ}j écv F(U) & “"""C)‘

Maybe on ould de¥ive conclusions using one or two of these assumptions
but taken as a whole I feel that it is a bit too much.

By the way Edwin or I cannot see how you get B = 50uG for the mag field
in the diffuse component. Wouldn't pressure balance with an equipartitioned
F imply that the magnetic field of the diffuse component was the same as the
equipartition field of F i.e. ~ 4uG.



——-————

Regarding the luminosity function we have stuck with Edwin's magnitudes.
There is a worrying disagreement between his and your magnitude scales.
However, the only important question is whether Abell 2256 has an anomalous
RLF or not.:

“FEdwin's magnitudes have been derived in an exactly similar manner to those
of the comparison sample of Auriemma et al.

Can you let us have comments changes etc. as soon as possible, because
we would like to submit the article before HEAO-B data makes the discussion
obsolete.

Wishing you both all the best for 1979.

Cheers,

(7 P
.224&‘}(

George.
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Character Map: Strongest Peak = 100 units, Ncrth at bottom
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“Table 2 0.6 to. 1.4 GHz spectra) data for components of Abell 2256 field
Fiux Densities (mJy) et / n
610 MHz 1415 MHz Spectral Index
A 327 = 17 157 £+ 10 -0.87 + 0.10
B 117 =7 62 + 4 -0.75 + 0.10
c(i) - 83 £ 6 39 + 3 -0.97 + §8.12
c(ii) 114 + 8 48 + 4 -1.04 + 0.13
c 293 + 13 8% 288+ 6 -1.01 + 0.11
D 19.3 £ 1.5 11.0 £ 1. -0.67;*0.167
E 3 +2 L.y + 1, -0.73 + 0.40
F{i) 23 3 6.4 1. -1.5- + 0.3
F(ii) 97 = 6 22 + 2 -1.7 * 0.1
F(iii) b3 + 4 112 -1.6 + 0.4
F 183 £ 12 39 £ § -1.70 £ 0.17
G 348 + 26 185 + 13 -0.75 * 0.12
H 323 = 23 166 * 11 -0.79 £ 0.11
- 25 £ 2 10.0 £ 1. -1.11 + 0.14
J 14+ 2 6.5 + 1. -0.89 + 0.26
K 1+ 2 5.2 1, ~1.16 * 0.28
L 11 £ 2 5.1 % 1. ©-0.92 * 0.32
Total -1572 by 100" 737 £ 51 -0.90 + 0.11
3op-5¢ 2050 1070 + )10 -035
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MULLARD RADIO MADINGLEY RQAD
ASTRONOMY OBSERVATORY CAMBRIDGE CB3 0HE
Telephonc: 0223-66477
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PARAMETERS OF EXTENDED STEEP-SPECTRUM RADIO SOURCES IN
RICH CLUSTERS OF GALAXIES, ON INVERSE-COMPTON MODEL OF SOFT X-RAY EMISSION

TABLE TI

————— CASE (1)-=-—====  —=——=CASE (2)=-—————-
ABELL 22-MHz SPECTRAL RADIO 2-10 KeV MAGNETIC TOTAL MAGNETIC TOTAL
CLUSTER DISTANCE POWEB INDEga DIAMETER LUMINOSIEY FIELD ENERGY FIELD ENERGY
NO. (Mpc) W.Hz 1) (Sx v (kpce) (erg.sec 1) (gauss) (ergs) (gauss) (ergs)
347 129 4.1x10%5 1.6 2250 1.4x10%* 1.2x10 7 2.5x10%! 6.0x10 & 1.1x10%!
401 400 2. 4x10%7 1.7 5800 1.3x10%5 1.2x10 7 2.7x10%2  3.9x10 ® 8.8x10°5!

1367 124 3.1x10%°8 2.3 1440 1.1x10%" 2.1x10" 7 3.8x10%1 7.6x10 @ 8.5%x10°5°
1656 138 3.5x10%°¢ 1.4 1810 5.7x10%" 6.4x10 8 5.6x10%Y 2.7x10° 8 4.4x10°%!
2256 400 1.1x10%7 1.2 1750 1.0x10"%5 7.4x10" 8 5.4x10%% 3.5x10 @ 7.0x10%!




