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7.2. Optical 'postage-stamps' with radio contours of all the Chandra sources-153-

7.2 Optical 'postage-s tamps ' wi th radio contours 
of all t he Chandra sources 

Here 'postage-stamp' images of the i?-band counterparts to all 214 X-ray sources 
from Chandra catalogue paper (M'^Hardy et al., 2002a) are presented with contours 
of the radio flux superimposed. Each postage-stamp is 30" x 30" square. The radio 
contours are in multiples of the 7.5 ^Jy/beam rms noise; -2^, 2, 3, 4, 5, 8, 16, 32, 
64, 128, 256, 512, 1024. They are taken from the naturally weighted, combined 
A and B-conhguration display maps figure-2.5 and its flanking fields. The optical 
data are from the Subaru Suprimecam band deep one hour image discussed in 
Chapter 4 which has a detection limit of i? ^ 27 (for non-confused sources). The 
4 numbers at the top of each image are the Chandra source number (sources are 
order of decreasing total X-ray flux), the Chandra ofl-axis angle in arcminutes, the 
source's distance from the centre of the radio field in arcminutes and the angle 
counter-clockwise from north to the centre of the radio field from the X-ray source. 

8.9 341.3 

5 1 4.7 

O 

' 'W ' ' 
9 1 13&. 

1 , 
f a 

(9 

2 -̂̂ 7 is.gcizg.s j 3 2 6 . 3 1 0 . 2 

# -

6 * Q ) 7 1 4 . 3 2 2 6 . 6 

o C 

f j * , 

... - 9^ 

• 
® ^ c/'. -'-C' 

1 ^ 4 5 . 5 189.9 

...: ^ : 

S-/": d& .l 

A l , 5 7 . 2 3 4 4 . 2 . 

, J 
0 . m 

2 5ZJ9 

5 

(5' ^ 

e ^ 

% 7 ','13.71 2 0 2 . 9 

r? ^ 

^Negative contours are indicated by a dashed line. 



7. Appendix -154-

13 5 5 201 8 

^ 5 8.3 77.8 

o 

# ) 

G 
2» 1 3132 

(9 

33 1I!̂ 181.5<. 

14 ^ 1 0 15.1 58 

* 

^ . ' 

'••'. J ' ' IBf 3 4.7 194 1 

(P 

— % V J " 1 ' 
22 3 42r#M8 

# : , 0 4 

» 2= 
./C 

0 <30.̂  0 

.D. • 
30 6 

o ( 

A 
253(e2x 

% 

. D . 

34 6 "̂ 2.6 325.8 
a 

0 

@ 

15 7 11.9 255.3 

P 

a ir - a oP85 

23 5 7.1 84.8 

.o 

o 

27 \y j J 6-, 1 ^ 100.1 

or 

D 

31 •-•' 5 1K6 312.2 

O 

(7 

35 6 13.6 238 5^ 

^ # 

•0-. 

• Q 

20 0 7^ 310.1 

& 
O 
o 

24 9 1&,3'; 54.3 

9 , 

o 

d- 113.2 

o 

32 4 11.4 224.8 

% 

36 ' . . . a 10.6 31 

( 9 



7.2. Optical 'postage-stamps' with radio contours of all the Chandra sources-155-

37 2 a 207,8 

@ 

O 

41 7 12 166.9 

45 4 ^ 174.4 

9o 

13.5 65.9 

5&-' 3.1 SrL! 

Q 
(9 

) / O 

S7 _ K I 

:0 

U ' ~ 
3 0 . 3 B.0 16.1 

42 3 10.7 221 

48 q 8 14.3 48 

50 .v,9 15:4 .,119.5 

. ' ' ' . ' ' : . 

% 

54 10 1&8 189 
0 

. t ^ 

% a 

. 0 h , . 

5& 4 &6 M 6 

SAgj ' 

..<1 

7 143 2 M 5 

^ 4 ^ 5 M 5 

O 

Ok 
-47 0 13,3 105.4 

1.1.7 70 

a 

e ) 

55 2 5 

^ 0 

59 . ^ 3.2 

GO 

S) / 

o 

'.'40'.., 5 / IQ.I 109.7 

o* 

o 

c 

4 .̂. y'lj).-; 14.6/z3̂ .9 

0 y - S T v ? 

3 
4B Q 4 lO.G 4 1 ( ^ 

52 ^ 5 6.0 7 8 . 4 

A 

56 14.6 63.7 

(y 
60 7 13 154.2 



7. Appendix 156-

1 I ' 6 118 &M 5 
0 

( 9 

. . ' .J t . . .!-> 

M 5 1̂  

V 

69* 5 &5 1^^ 

^ 0 
73 B 1 3 . 6 6 0 

# 

* 
# # 

0 

7 7 7 1 4 . 2 3 2 3 . 8 

(9 
'a 

_ 53.9 

6 2 _ 9 » 1 2 . 1 0 6 . 6 

O 
a CO 

6 6 2 0 . 5 ,, 3 6 9 

# 

70 ^^3 4.9 248.4 

m 

"=50 

7 4 1 0 1 5 . 8 9 . 3 9 9 

7 8 5 1 1 . 4 ' '11916 

(9 

, « ' ? 2 _ 6 . 1 1 1 4 . 2 

' ' ' 

6 3 « 0 5 ^ ^ 1 3 9 . 8 

A 8.6 %B.9 
o c . 

o 

1 9 
0 0 

0 
O 

0 

75 2'-:' 8 6 309jr 

7 9 7 1 1 . 6 6 0 . 3 

Ca 

o 

0 3 . 3 . 8 . 5 2 4 2 . 6 

O 
% 

g) 

6 4 2' .^; , 4 . 7 2 1 0 . 7 

0 

% 

G # 

7 6 7 9 . 7 0 ^ 

O ^ 
k 

'< -p ' 2.4-, 144.4 

• '-34 3 9 . 0 ) . 3 3 . 2 

O 

O 

O 

.a.. 



7.2. Optical 'postage-stamps' with radio contours of all the Chandra sources-157-

^ .0 ^ 6 128.7 

0 
88 0 14.3 

a 

, n •, 
93 

CP 

o , 

% ' ' 
- 0 0" 

0.6 179.7 

101 3 9.2 246.6 

105 ^ 7 12 9B.5 

, oCO 
O, 

8 ^ ^ 4 8 273.4 

o 

o 

2 77'aM3 
<9 

6 * 1 / 5 O a 2 8 4 

a Op a 
o 

%> 

98 7 14.2 . / -g iO 

102 7,.-,13.:i 2 ' 6 . 9 

oO 
' 106 " O 3 3.6 % 

(6;) ° 

hf ° 

r/ ^ 
87 4: 6 9 182.1 

o 
0 

g l 6 ^ 13.6 309.7,. 
O 

O 

, 6 0.1 341.6 (P 

- 0 

SJ 

99 7 15.1 298.5 

V ^ , 

<o 
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Gruppioni, G., Giliegi, P., Rowan-Robinson, M., Cram, L., Hopkins, A., Cesarsky, 



BIBLIOGRAPHY -164-

C., Danese, L., Franceschini, A., Genzel, R., Lawrence, A., Lemke, D., McMahon, 
R. G., Miley, G., Oliver, S., Puget, J.-L., and Rocca-Volmerange, B.: 1999, 

305, 297 
Gunn, K. F.: 1999, fA.D. (Aeazs, Department of Physics, University of Durham 
Gunn, K. F., McHardy, I. M., Almaini, 0. , Shanks, T., Sumner, T. J., Muxlow, 

T. W. B., Efstathiou, A., Jones, L. R., Groom, S. M., Manners, J. G., Newsam, 
A. M., Mason, K. O., Serjeant, S. B. G., and Rowan-Robinson, M.: 2001, MN-

324, 305 
Gwyn, S. D. J. and Hartwick, F. D. A.: 1996, ApJL 468, L77+ 
Haslam, G.: 2002, fergona/ 
Helou, G., Soifer, B. T., and Rowan-Robinson, M.: 1985, 298, L7 
Ho, L. G., Filippenko, A. V., and Sargent, W. L. W.: 1993, 

5'oczê 2/ 25, 817 
Ho, L. G. and Peng, G. Y.: 2001, ApJ555, 650 
Hopkins, A. M., Mobasher, B., Gram, L., and Rowan-Robinson, M.: 1998, 

296, 839 
Ivison, R. J., Greve, T. R., Small, I., Dunlop, J. S., Roche, N. D., Scott, S. E., 

Page, M. J., Stevens, J. A., Almaini, O., Blain, A. W., Willot, G. J., Fox, M. J., 
Gilbank, D. G., and Serjeant, S.: 2002, 

Jannuzi, B. T., Elston, R., Schmidt, G. D., Smith, P. S., and Stockman, H. S.; 1994, 
429, L49 

Jansky, K. G.: 1982a, in m TZodzo pp 36—I-
Jansky, K. G.: 1982b, in CZoaaica m TZocfzo pp 10—I-
Jansky, K. G.: 1982c, in C/aaazca m pp 23—I-
Kellermann, K. I., Sramek, R., Schmidt, M., Shaffer, D. B., and Green, R.: 1989, 

v4J98, 1195 
Khachikian, E. Y. and Weedman, D. W.: 1974, ylpJ192, 581 
Lawrence, A. and Elvis, M.: 1982, ylpJ256, 410 
Longair, M. S.: 1966, MNRAS 133, 421 
Mather, J. G., Gheng, E. S., Eplee, R. E., Isaacman, R. B., Meyer, S. S., Shafer, 

R. A., Weiss, R., Wright, E. L., Bennett, G. L., Boggess, N. W., Dwek, E., 
Gulkis, S., Hauser, M. G., Janssen, M., Kelsall, T., Lubin, P. M., Moseley, S. H., 
Murdock, T. L., Silverberg, R. P., Smoot, G. F., and Wilkinson, D. T.: 1990, 

354, L37 
Mauskopf, P. D. e.: 2000, in Con/, ,9̂ 7.' 

pp 115—I-
McLeod, K. K. and Rieke, G. H.: 1995, ApJL 454, L77 
McLure, R. J. and Dunlop, J. S.: 2001, MNRAS 327, 199 
McMahon, R. G., Irwin, M. J., and Hazard, C.: 1992, in X-ray Emission from 

and t/ie X-ra?/ pp 399-407 
Miller, L., Peacock, J. A., and Mead, A. R. G.: 1990, MNRAS 244, 207 
Miyazaki, S., Sekiguchi, M., Imi, K., Okada, N., Nakata, F., and Komiyama, Y.: 

1998, in froc. Vb/. p. 
(zom, D'Ocfonco; Ed., Vol. 3355, pp 363-374 

M'̂ Hardy, I. M., Gunn, K. F., Newsam, A, M., Mason, K. 0. , Page, M. J.and Takata, 



BIBLIOGRAPHY -165-

T., Sekiguchi, K., Cordova, F., Jones, L. R., and Loaring, N.: 2002a, MNRAS-

M^Hardy, I. M., Jones, L. R., Merrifield, M. R., Mason, K. O., Newsam, A. M., 
Abraham, R. G., Dalton, G. B., Carrera, F., Smith, P. J., Rowan-Robinson, M., 
and Abraham, R. G.: 1998, 641 

M^Hardy, I. M., Seymour, N. S., Newsam, A. M., Gunn, K. F., Mason, K. 0. , 
Page, M. J.and Takata, T., Sekiguchi, K., Cordova, F., and Sasseen, T.: 2002b, 

m prep. 
Mushotzky, R. F., Cowie, L. L., Barger, A. J., and Arnaud, K. A.: 2000, Nat 404, 

459 
Norman, C., Hasinger, G., Giacconi, R., Gilli, R., Kewley, L., Nonino, M., Rosati, 

P., Szokoly, G., Tozzi, P., Wang, J., Zheng, W., Zirm, A., Bergeron, J., Gilmozzi, 
R., Grogin, N., Koekemoer, A., and Schreier, E.: 2002, v4pJ571, 218 

Osterbrock, D. E.: 1981, ^pJ249, 462 
Penston, M. V. and Perez, E.: 1984, 211, 33P 
Perley, R. L., Schwab, F. R., and H., B. A. (eds.): 1986, imapmp, NRAO 
Peterson, B. M.: 1997, (o , Cambridge: 

University Press 
Prandoni, L, Gregorini, L., Parma, P., de Ruiter, H. R., Vettolani, G., Wieringa, 

M. H., and Ekers, R. D.: 2000, v4 6/̂ 45" 146, 41 
Prandoni, I., Gregorini, L., Parma, P., de Ruiter, H. R., Vettolani, G., Wieringa, 

M. H., and Ekers, R. D.: 2001, 365, 392 
Press, W. H., Teukolsky, S. A., Vetterling, W. T., and Flannery, B. P.: 1992, 

#umencaZ reczpea m f T/ie art o/ Cambridge: 
University Press, —cl992, 2nd ed. 

Rantakyro, F. T., Baath, L. B., Backer, D. C., Booth, R. S., Carlstrom, J. E., Emer-
son, D. T., Grewing, M., Hirabayashi, H., Hodges, M. W., Inoue, M., Kobayashi, 
H., Krichbaum, T. P., Kus, A. J., Moran, J. M., Morimoto, M., Padin, S., Plam-
beck, R. L., Predmore, R., Rogers, A. E. E., Schalinski, C., Witzel, A., Woody, 
D., Wright, M. C. H., and Zensus, A.: 1998, 4̂6/̂ 46' 131, 451 

Richards, E. A.: 2000, ApJ 533, 611 
Richards, E. A., Fomalont, E. B., Kellermann, K. I., Windhorst, R. A., Partridge, 

R. B., Cowie, L. L., and Barger, A. J.: 1999, ApJL 526, L73 
Richards, E. A., Kellermann, K. I., Fomalont, E. B., Windhorst, R. A., and Par-

tridge, R. B.: 1998, AJ 116, 1039 
Roche, N. D., Lowenthal, J. D., and Koo, D. C.: 2002, MNRAS 330, 307 
Romero-Colmenero, E., Branduardi-Raymont, G., Carrera, F. J., Jones, L. R., Ma-

son, K. 0. , McHardy, I. M., and Mittaz, J. P. D.: 1996, M7V7Zv45'282, 94 
Sanchez, S. F. and Gonzalez-Serrano, J. I.: 2002, 
Schmidt, M.: 1963, Nat 197, 1040 
Schmidt, M.: 1969, 7, 527 
Shanks, T., Georgantopoulos, I., Stewart, G. C., Pounds, K. A., Boyle, B. J., and 

Griffiths, R. E.: 1991, Nat 353, 315 
Shanks, T., Stevenson, P. R. F., Fong, R., and MacGillivray, H. T.: 1984, MNRAS 

206, 767 



BIBLIOGRAPHY -166-

Small, I., Hogg, D. W., Yan, L., and Cohen, J. G.: 1995, 449, L105+ 
Small, I., Owen, F. N., Morrison, G. E., Keel, W. C. and Ivison, R. J., and J., L. M.: 

2002, 

Stark, A. A., Gammie, G. F., Wilson, R. W., Bally, J., Linke, R. A., Helles, G., and 
Hurwitz, M.: 1992, ApJS79, 77 

Taylor, G. B., Ulvestad, J. S., and Perley, R. A.: 2002, T/ie 

Telfer, R. G., Zheng, W., Krlss, G. A., and Davldsen, A. F.: 2002, v4pJ565, 773 
Urry, C. M. and Padovani, P.: 1995, PASP 107, 803 
Uttley, P., McHardy, I. M., and Papadakis, I. E.: 2002, MNRAS 231 
White, R. L., Becker, R. H., Helfand, D. J., and Gregg, M. D.; 1997, ApJ 4.7b, 479 
Wilson, A. S. and Colbert, E. J. M.: 1995, 438, 62 
Windhorst, R., Mathis, D., and Neuschaefer, L.: 1990, in 4̂5"̂  Con/. 5'er. ^0/ 

o/ (Ae f/nmerae o/ GoJozzea, pp 389-403 
Woltjer, L.: 1959, v4pj 130, 38 
Wrobel, J. M.: 2000, 716 



BIBLIOGRAPHY -167-

Acknowledgments 

First of all I would like to thank Ian M^Hardy for being a wonderful supervisor, 
guiding me through this challenging, but rewarding project and for encouraging me 
through it all. I am appreciative of the opportunities I have had to go observing and 
the skills I have picked up. Secondly I would like to thank Katherine Gunn without 
whom this thesis would not have been possible especially for helpful comments on 
this work and for the great help in producing the wonderful pictures in the appendix. 
I would also like to thank her for being great company in the o&ce and on observing 
trips. I have had much advice and help on understanding the ways of MPS and I 
thank Tom Muxlow for his advice and for teaching me so much at Jodrell Bank. 
Many others have given useful comments to Ian and I on our deep radio survey; 
Robert Laing, Rick Perley, Eric Greisen, Steve Rawlings and Martin Hardcaatle. I 
would also like to thank Christian Kaiser, Matt Page, Andrew Newsam and Boris 
Gansicke for helpful comments over the laat 3 years. 

Mike Hill deserves thanks for keeping our computer system going, despite the 
many events that conspired against it this summer and earlier. Simon Harris also 
deserves much thanks and credit for helping me sort out any computer problem, 
large or small, with equal tenacity. 

I would like to thank everyone in the Southampton Astronomy group over the last 
few years who have made it a joy to come to work in such a friendly environment. 
In particular I would like to Silas, Jon, Dave, Charlotte, Phil, Nick, Will, Carolyn, 
Anna and Simon for being great company at coffee and in the pub. I also thank my 
housemates Rich, Ross, Katie, Julie and Jim. I would like to thank the sultans for 
making my first year one of the best: Scott, Ben, Jo, Lizz and Anna. I thank all 
my other friends too from Reigate and Oxford. 

Finally, I would thank my family for all their love and support, especially Peter, 
Grandad and Mary, Mum, Dad, Rachel and Charlotte. This is for you. They'll be 
a quiz later.... 

Nick October 2002 


