STUDIES OF HH 1 AND 2 435

We end this discussion of the groups of collaborators by noting again that our analysis is restricted to the researchers who are co-authors in at least 5 of the HH 1/2 papers. Individual authors (collaborating with the more active researchers) or even independent research groups with lower levels of activity in this field do not appear in our analysis.

10. SUMMARY

We have collected all the papers through 2010 that have made a substantial contribution to the study of the Herbig-Haro objects HH 1 and 2, and made a commented bibliography^7 with short comments on all papers. This excercise is meant to serve as a guide to researchers who plan future work on these objects.

The choice of the papers in this bibliography is of course somewhat subjective, because some important papers might have been missed, and also because many papers (treating, e.g., many objects or theoretical models) have only passing references to HH 1 and 2 and have therefore not been included. Nevertherless, the vast majority of papers with substantial contributions to the understanding of HH 1 and 2 are probably included in our bibliography. Furthermore, given the fact that the yearly number of publications has fallen over the past decade (see § 2), the papers in our bibliography are likely to represent the larger part of the work that will be done on these objects (unless there is renewed future interest in HH 1 and 2).

However, it is clear that research on HH 1 and 2 is still alive. Evidence of this is the paper by Hartigan et al. (2011), which presents new HST images of HH 1 and 2, leading to new results on the proper motions and variability of these objects.

In the present paper we carry out a description of the HH 1/2 system (§ 3), a discussion of the early papers (§ 4), of the observations (§§ 5 and 6), and models (§ 7) of this system. We then discuss a few special topics regarding HH objects in general, which have shown considerable progress or have been resolved through studies of HH 1 and 2 (§ 8). This discussion has references to most of the papers in our HH 1/2 bibliography.

Finally, we make a short study of the contributions of individual authors and research groups to the HH 1/2 bibliography (§ 9). From this study, it is evident that Karl-Heinz Böhm has been the driving force for a substantial part of the work done on

   7Available on-line at http://www.nucleares.unam.mx/
astroplasmas/.

HH 1/2 (on optical/UV observations and theoretical models), as well as Luis Felipe Rodríguez (radio observations). Most of the work that has been done on HH 1/2 involves collaborations which include one of these two authors.

AR and JC acknowledge support from the Conacyt grants 61547, 101356 and 101975. We thank an anonymous referee for pointing out several papers on HH 1/2 which we had initially missed. We thank George Herbig for providing the photograph shown in Figure 2.

REFERENCES

Ambartsumian, V. A. 1954, Comm. Byurakan Obs., 13, 3 Bally, J., Heathcote, S., Reipurth, B., Morse, J., Hartigan, P., & Schwartz, R. D. 2002, AJ, 123, 2627 Beck-Winchatz, B., Böhm, K. H., & Noriega-Crespo, A.

1994, PASP, 106, 1271 Blondin, J. M., Königl, A., & Fryxell, B. A. 1989, ApJ, 337, L37 Blondin, J. M., Fryxell, B. A., & Königl, A. 1990, ApJ, 360, 370 Bohigas, J., et al. 1985, RevMexAA, 11, 149 Böhm, K. H. 1956, ApJ, 123, 379

. 1978, A&A, 64, 115 Böhm, K. H., & Böhm-Vitense, E. 1982, ApJ, 263, L35 Böhm, K. H., Böhm-Vitense, E., & Brugel, E. W. 1981, ApJ, 245, L113 Böhm, K. H., & Brugel, E. W. 1979, A&A, 74, 297 Böhm, K. H., Bührke, Th., Raga, A. C., Brugel, E. W., Witt, A. N., & Mundt, R. 1987, ApJ, 316, 349 Böhm, K. H., Noriega-Crespo, A., & Solf, J. 1993, ApJ, 416, 647 Böhm, K. H., Perry, J. F., & Schwartz, R. D. 1973, ApJ, 179, 149 Böhm, K. H., Raga, A. C., & Binette, L. 1991, PASP, 103, 85 Böhm, K. H., Schwartz, R. D., & Siegmund, W. A. 1974, ApJ, 193, 353 Böhm, K. H., Siegmund, W. A., & Schwartz, R. D. 1976, ApJ, 203, 399 Böhm, K. H., & Solf, J. 1985, ApJ, 294, 533

. 1992, AJ, 104, 1193 Böhm-Vitense, E., Cardelli, J. A., Nemec, J. M., & Böhm, K. H. 1982, ApJ, 262, 224 Brugel, E. W., Böhm, K. H., Böhm-Vitense, E., & Shull, J. M. 1985, ApJ, 292, L75 Brugel, E. W., Böhm, K. H., & Mannery, E. 1981a, ApJS, 47, 117

. 1981b, ApJ, 243, 874 Brugel, E. W., Seab, C. G., & Shull, J. M. 1982, ApJ, 262, L35 Cantó, J., & Rodríguez, L. F. 1980, ApJ, 239, 982 Cernicharo, J., et al. 2000, Science, 288, 649