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	摘要(英)	The stages of galaxy interactions and mergers play a very important role on galaxy evolution and structure formation. A high merger rate in the past can change the morphology, luminosity, stellar population, and number density of galaxies dramatically. Therefore, the evolution of the merger rate is directly connected to the structure formation of the universe. For this study, we focus on close pairs of galaxies because they are good candidates of early-stage mergers, and the pair fractions can be converted to the merger rates easily.


We study the evolution of the number of companions per galaxy (Nc) by choosing a volume-limited subset of the photometric redshift catalog from the Red-Sequence Cluster Survey (RCS). The RCS provides a large and deep photometric catalog of galaxies in the z ′ and R c bands for 90 square degrees of sky, and supplemental V and B data have been obtained for 33.6 deg 2. We compile a photometric redshift catalog from these 4-band data by utilizing the empirical quadratic polynomial photometric redshift fitting technique in combination with CNOC2 and GOODS/HDF-N redshift data. The training set includes 4924 spectral redshifts. The resulting catalog contains more than one million galaxies with photometric redshifts < 1.5 and Rc < 24, giving an rms scatter σ(Δz) < 0.06 within the redshift range 0.2 < z < 0.5 and σ(Δz) < 0.11 for galaxies at 0.0 < z < 1.5. We describe the empirical quadratic polynomial photometric redshift fitting technique which we use to determine the relation between redshift and photometry. A kd-tree algorithm is used to divide up our sample to improve the accuracy of our catalog. We also present a method for estimating the photometric redshift error for individual galaxies. We show that the redshift distribution of our sample is in excellent agreement with smaller and much deeper photometric and spectroscopic redshift surveys.


We choose a subsample of the RCS photometric redshift catalog, which contains over 60,000 objects with a moderate redshift range at 0.25 ≦ z ≦ 0.8 and with MR c ≦ -20. After applying incompleteness and background corrections, Nc shows a clear evolution with redshift. The Nc value for the whole sample grows with redshift as (1+z) m with m = 3.52±0.06 for z < 0.5, but drops with m = -1.01±0.04 for z > 0.5. However, if the galaxies are separated into several different absolute magnitude bins, the m values for z > 0.5 increase with luminosity; while they are similar for different magnitude bins for z < 0.5. The m values determined in many previous observational results are very diverse (0 < m < 4) which is probably just simply due to that they look at different mass (luminosity) ranges and do not have adequate object numbers to reduce the error to detect the decrease of Nc for z > 0.5. We interpret our result by using the “down-sizing” structure formation scenario claiming bigger galaxies are formed earlier and they stop being formed at a certain epoch at z > 0.8, while smaller galaxies are formed later and have a formation peak at z ～ 0.5 which is consistent with the study of star formation rate for galaxies with different masses at different epoch from Heavens et al. (2004).
	關鍵字(中)	
      	  ★ 星系演化
★ 紅位移
★ 巡天觀測
★ 相鄰星系	關鍵字(英)	
      	  ★ galaxy evolution
★ survey
★ close pair
★ distances and redshifts
	論文目次	Abstract iii


List of Figures viii


List of Tables x


1 Introduction 1


1.1 Galaxy Mergers and Evolution . . . . . . . . . . . . . . . . . . . . . . 1


1.1.1 Previous Works of Close Pairs . . . . . . . . . . . . . . . . . . 1


1.1.2 Downsizing Structure Evolution . . . . . . . . . . . . . . . . . 3


1.2 Photometric Redshift Technique . . . . . . . . . . . . . . . . . . . . . 6


1.3 Photometric Redshift Catalog from the Red-Sequence Cluster Survey 10


1.4 Pair Analysis of Red-Sequence Cluster Survey . . . . . . . . . . . . . 11


1.5 Outline of this thesis . . . . . . . . . . . . . . . . . . . . . . . . . . . 12


2 A Photometric Redshift Galaxy Catalog from the Red-Sequence Cluster Survey 13


2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14


2.2 The Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16


2.2.1 Observations . . . . . . . . . . . . . . . . . . . . . . . . . . . 16


2.2.2 Photometric Data Reduction . . . . . . . . . . . . . . . . . . . 20


2.3 Spectroscopic Training Sets . . . . . . . . . . . . . . . . . . . . . . . 30


2.3.1 CNOC2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30


2.3.2 GOODS/HDF-N . . . . . . . . . . . . . . . . . . . . . . . . . 30


2.4 Photometric Redshift Method . . . . . . . . . . . . . . . . . . . . . . 32


2.5 Photometric Redshift Error . . . . . . . . . . . . . . . . . . . . . . . 36


2.5.1 Empirical Error . . . . . . . . . . . . . . . . . . . . . . . . . . 36


2.5.2 Computed Error . . . . . . . . . . . . . . . . . . . . . . . . . 37


2.6 Result . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41


2.7 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53


3 Pair Analysis of Red-Sequence Cluster Survey for Field Galaxies 55


3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56


3.2 The RCS Survey and Photometric Redshift Catalog . . . . . . . . . . 58


3.3 Sample Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59


3.3.1 Estimating Absolute Magnitudes MRc . . . . . . . . . . . . . . 59


3.3.2 Choosing Volume Limit . . . . . . . . . . . . . . . . . . . . . 61


3.3.3 Choosing Field Galaxies . . . . . . . . . . . . . . . . . . . . . 63


3.3.4 Photometric Redshift Error Cut . . . . . . . . . . . . . . . . . 63


3.4 Pair Analysis Method . . . . . . . . . . . . . . . . . . . . . . . . . . . 64


3.5 Accounting for Selection Effects . . . . . . . . . . . . . . . . . . . . . 65


3.5.1 Completeness of the Volume-Limited Sample . . . . . . . . . . 65


3.5.2 Boundary Effects . . . . . . . . . . . . . . . . . . . . . . . . . 71


3.5.3 Background Correction . . . . . . . . . . . . . . . . . . . . . . 75


3.5.4 Data Quality (Seeing) Effect . . . . . . . . . . . . . . . . . . . 75


3.6 Error Estimation of Nc . . . . . . . . . . . . . . . . . . . . . . . . . . 77


3.7 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80


3.8 Discussions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85


3.8.1 Major Merger Fraction . . . . . . . . . . . . . . . . . . . . . . 85


3.8.2 Merger Timescale . . . . . . . . . . . . . . . . . . . . . . . . . 85


3.8.3 Merger Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87


3.8.4 Major Merger Remnant Fraction . . . . . . . . . . . . . . . . 89


3.8.5 Evolution of Pair Fraction . . . . . . . . . . . . . . . . . . . . 89


3.9 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94


4 Conclusions 96


4.1 Photometric Redshift Catalog from the Red-Sequence Cluster Survey 96


4.2 Pair Analysis of the Red-Sequence Cluster Survey . . . . . . . . . . . 98


4.3 Future Prospects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100


Bibliography 101
	參考文獻	Abazajian, K. et al. 2005, AJ, in press


Baum, W. 1963, IAU sym. 15: Problems of Extragalactic Research, (New York:Macmillan), p. 390


Ben ˊ?tez, N. 2000, ApJ, 536, 571


Bentley, J. L. 1979, Commun. ACM, 19, 509


Binney, J., & Tremaine, S. 1987, Galactic Dynamics (Princeton: Princeton Unniv. Press)


Brodwin, M., Lilly, S. J., Porciani, C., McCracken, H. J., Le Fevre, O., Foucaud, S., Crampton, D., & Mellier, Y. 2003, astro-ph/0310038


Bruzual, G., Charlot, S. 1993, ApJ, 405, 538


Bruzual, G., Charlot, S. 2003, MNRAS, 344, 1000


Budav ˊari, T., Szalay, A. S., Connolly, A. J., Csabai, I., & Dickinson, M. 2000, AJ, 120, 1588


Bundy, K., Fukugita, M., Ellis, R. S., Kodama, T., & Conselice, C. J. 2004, ApJ, 601, L123


Burkey, J. M., Fukugita, M., Ellis, R. S., Kodama, T. & Conselice, C. J. 2004, ApJ, 601, L123


Capak, P. et al. 2004, AJ, 127, 180


Cardelli, J. A., Clayton, G. C., & Mathis, J. S. 1989, ApJ, 345, 245


Carlberg, R. G., Pritchet, C. J., & Infante, L. 1994, ApJ, 435, 540


Carlberg, R. G., et al. 2000, ApJ, 532, 1


Cassata, P., et al. 2005, MNRAS, 357, 903


Chen, H. W. et al. 2003, ApJ, 586, 745


Coleman, G. D., Wu, C. -C., & Weedman, D. W. 1980, ApJS, 43, 393


Connolly, A. J., Csabai, I., & Szalay, A. S. 1995, AJ, 110, 2655


Cowie, L. L., Songaila, A., & Hu, E. M. 1996, AJ, 112, 3


Cowie, L. L., Barger, A. J., Hu, E. M., Capak, P., & Songaila, A. 2004, AJ, 127, 3137


Csabai, I., Connolly, A. J., & Szalay, A.S. 2000, AJ, 119, 69


Csabai, I. et al. 2003, AJ, 125, 580


Dubinski, J., Mihos, J. C., & Hernquist, L. 1999, ApJ, 526, 607


Fern ˊandez-Soto, A., Lanzetta, K. M., & Yahil, A. 1999, ApJ, 513, 34


Giavalisco, M. et al. 2004, ApJ, 600, L93


Gladders, M. D., & Yee, H. K. C. 2000, AJ, 120, 2148


Gladders, M. D., & Yee, H. K. C. 2005 ApJS, 157, 1


Gottl ?ober, S., Klypin, A., & Kravtsov, A. V. 2001, ApJ, 546, 223


Governato, F., Gardner, J. P., Stadel, J., Quinn, T., & Lake, G. 1999, AJ, 117, 1651


Gwyn, Stephen D. J., Hartwick, & F. D. A. 1996, ApJ, 468, 77


Heavens, A., Panter, B., Jimenez, R. & Dunlop, J. 2004, Nature, 428, 625


Hogg, D. W. et al. 1998, AJ, 115, 1418


Hsieh, B. C., Yee, H. K. C., Lin, H., & Gladders, M. D. 2005, ApJS, 158, 161


Juneau, S., et al. 2005, ApJ, 619, L135


Kodama, T., et al. 2004, MNRAS, 350, 1005


Koo, D. C. 1985, AJ, 90, 418


Le F ˊevre, O., et al. 2000, MNRAS, 311, 565


Lin, H., Yee, H. K. C., Carlberg, R. G., Morris, S. L., Sawicki, M., Patton, D. R., Wirth, G., & Shepherd, C. W. 1999, ApJ, 518, 533


Lin, L., et al. 2004, ApJ, 617, L9


MacDonald et al. 2004, MNRAS, 352, 1255


McCarthy, P. J., et al. 2004, ApJ, 614, L9


Mobasher, B. et al. 2004, ApJ, 600, 167


Neuschaefer, L. W., Im, M., Ratnatunga, K. U., Griffiths., R. E., & Casertano, S. 1997, ApJ, 480, 59 O’Donnell, J. E. 1994, ApJ, 422, 158


Parker, J. E., Humphreys, R. M., & Larsen, J. A. 2003, AJ, 126, 1346


Patton, D. R., Pritchet, C. J., Yee, H. K. C., Ellingson, E., & Carlberg, R. G. 1997, ApJ, 475, 29


Patton, D. R., Carlberg, R. G., Marzke, R. O., Pritchet, C. J., i Da Costa, L. N., & Pellegrini P. S. 2000, ApJ, 536, 153


Patton, D. R., et al. 2002, ApJ, 565, 208


Postman, M., Lubin, L. M., Gunn, J. E., Oke, J. B., Hoessel, J. G., Schneider, D. P., Christensen, J. A. 1996, AJ, 111, 615


Rudnick, G. et al. 2001, AJ, 122, 2205


Sawicki, M. J., Lin, H., & Yee, H. K. C. 1997, AJ, 113, 1


Schlegel, D. J., Finkbeiner, D. P., & Davis, M. 1998, ApJ, 500, 525


Treu, T., Ellis, R. S., Liao, T. X., & van Dokkum P. G. 2005, ApJ, in press


Wang, Y., Bahcall, N., & Turner, E. L. 1998, AJ, 116, 2081


Wirth, G. D. et al. 2004, AJ, 127, 3121


Wolf, C., Meisenheimer, K., Rix, H.-W., Borch, A., Dye, S., & Kleinheinrich, M. 2003, A&A, 401, 73 Woods, D., Fahlman, G. G., & Richer, H. B. 1995, ApJ, 454, 32


Yee, H. K. C. 1991, PASP, 103, 396


Yee, H. K. C., & Ellingson, E. 1995, ApJ, 445, 37


Yee, H. K. C., Ellingson, E., & Carlberg, R. G. 1996, ApJS, 102, 269


Yee, H. K. C. 1998, astro-ph/9809347


Yee, H. K. C. et al. 2000, ApJS, 129, 475


Yee, H.K.C., Mallen-Ornelas, G., Seager, S., Gladders, M. D., Brown, T., Minniti, D., Ellison, S.L., & Mallen-Fullerton, G. 2002, Proceedings of SPIE, ed. R. Guhathakurta, Vol 4834, 150–160


Yee, H. K. C., & Ellingson, E. 2003, ApJ, 585, 215


Zepf, S. E., & Koo, D. C. 1989, ApJ, 337, 34
	指導教授	
      	  孫維新(Wei-Hsin Sun)
      	 	審核日期	2005-7-8
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
