1799

See key on page 1343 Searches Full Listings Supersymmetric Particle Searches

15. P. Fayet, Phys. Lett. 84B, 421 (1979); Phys. Lett. 86B, 272 (1979).

16. S. Deser and B. Zumino, Phys. Rev. Lett. 38, 1433 (1977). 17. A.B. Lahanas and D.V. Nanopoulos, Phys. Reports 145, 1 (1987).

18. H.E. Haber, “Introductory Low-Energy Supersymmetry,” in Recent Directions in Particle Theory, Proceedings of the 1992 Theoretical Advanced Study Institute in Particle Physics, edited by J. Harvey and J. Polchinski (World Scientific, Singapore, 1993) pp. 589–686.

19. W. Fischler, S. Paban, and S. Thomas, Phys. Lett. B289, 373 (1992);

S.M. Barr, Int. J. Mod. Phys. A8, 209 (1993).

20. J.F. Gunion, H.E. Haber, G. Kane, and S. Dawson, The Higgs Hunter’s Guide (Addison-Wesley Publishing Company, Redwood City, CA, 1990).

21. H.E. Haber and R. Hempfling, Phys. Rev. Lett. 66, 1815 (1991).

22. Y. Okada, M. Yamaguchi, and T. Yanagida, Prog. Theor.

Phys. 85, 1 (1991);

J. Ellis, G. Ridolfi, and F. Zwirner, Phys. Lett. B257, 83 (1991).

23. R. Barbieri and M. Frigeni, Phys. Lett. B258, 395 (1991);

J. Ellis, G. Ridolfi, and F. Zwirner, Phys. Lett. B262, 477 (1991);

P.H. Chankowski, S. Pokorski, and J. Rosiek, Phys. Lett. B286, 307 (1992);

A. Yamada, Mod. Phys. Lett. A7, 2877 (1992). 24. Explicit forms for the chargino and neutralino mass matrices can be found in Appendix A of Ref. 8; see also Ref. 18.

25. See, e.g., D. Decamp et al. [ALEPH Collaboration], Phys.

Reports 216, 253 (1992).

26. J. Ellis and S. Rudaz, Phys. Lett. 128B, 248 (1983). 27. F. Gabbiani and A. Masiero, Nucl. Phys. B322, 235 (1989)..

28. For a recent discussion, see M. Dine, R. Leigh, and A. Kagan, Phys. Rev. D48, 4269 (1993). For an alternate approach, see Y. Nir and N. Seiberg, Phys. Lett. B309, 337 (1993).

29. Recent works include: M. Drees and M.M. Nojiri, Nucl.

Phys. B369, 54 (1992);

G.G. Ross and R.G. Roberts, Nucl. Phys. B377, 571 (1992);

S. Kelley, J.L. Lopez, D.V. Nanopoulos, H. Pois, and K. Yuan, Nucl. Phys. B398, 3 (1993);

M. Olechowski and S. Pokorski, Nucl. Phys. B404, 590 (1993);

D.J. Castaño, E.J. Piard, and P. Ramond, Phys. Rev. D49, 4882 (1994);

V. Barger, M.S. Berger, and P. Ohmann, Phys. Rev. D49, 4908 (1994);

G.L. Kane, C. Kolda, L. Roszkowski, and J.D. Wells, UM-TH-93-24 (1993).

30. For recent reviews, see R. Arnowitt and P. Nath, CTP- TAMU-52/93 (1993);

W. de Boer, IEKP-KA/94-01 (1994).

31. U. Amaldi, W. de Boer, and H. Furstenau, Phys. Lett.

B260, 447 (1991);

U. Amaldi et al., Phys. Lett. B281, 374 (1992). 32. H. Arason et al., Phys. Rev. D46, 3945 (1992).

33. J. Ellis, S. Kelly, and D.V. Nanopoulos, Nucl. Phys. B373, 55 (1992);

F. Anselmo, L. Cifarelli, A. Peterman, and A. Zichichi, Nuovo Cimento 105A, 1817 (1992); 105A, 581 (1992); 105A, 1201 (1992);

P. Langacker and N. Polonsky, Phys. Rev. D47, 4028 (1993);

M. Carena, S. Pokorski, and C.E.M. Wagner, Nucl. Phys. B406, 59 (1993);

V. Barger, M.S. Berger, and P. Ohmann, Phys. Rev. D47, 1093 (1993).

34. See, e.g.: B. Anantharayan, G. Lazarides, and Q. Shafi, Phys. Rev. D44, 1613 (1991);

S. Dimopoulos, L.J. Hall, and S. Raby, Phys. Rev. D45, 4192 (1992);

L.J. Hall, R. Rattazzi, and U. Sarid, LBL-33997 (1993).

MINIMAL SUPERSYMMETRIC STANDARD MODEL ASSUMPTIONS

All results shown below (except where stated otherwise) are based on the Minimal Supersymmetric Standard Model (MSSM) as described in the Note on Supersymmetry. This includes the assumption that R-parity is conserved. In addition the following assumptions are made in most cases:

1) The eχ01 (or eγ) is the lightest supersymmetric particle (LSP). 2) me

f_L

= me_{fR}^{where} e^fL^{and} e^fR^{refer to the scalar partners of left-and}

right-handed fermions.

Limits involving different assumptions either are identified with comments or are in the miscellaneous section.

When needed, specific assumptions of the eigenstate content of neutralinos and charginos are indicated (use of the notation eγ (photino), eH (Higgsino),

f_{W (w-ino), and} e_{Z (z-ino) indicates the approximation of a pure state was}

made).

eØ^0_1 (Lightest Neutralino) MASS LIMIT

eχ0_{1 is likely to be the lightest supersymmetric particle (LSP). See also the} eχ0_{2,} eχ0_{3,} eχ0_4

section below.

We have divided the eχ01 listings below into three sections: 1) Accelerator limits for

eχ0_{1, 2) Bounds on} eχ0_{1 from dark matter searches, and 3) Other bounds on} eχ0_{1 from}

astrophysics and cosmology.

Accelerator limits for eØ01

These papers generally exclude regions in the M2 – μ parameter plane based on accelerator experiments. Unless otherwise stated, these papers assume minimal supersymmetry and GUT relations (gaugino-mass unification condition).

VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>20>20>20>20 95 1 DECAMP 92 ALEP eχ01, tanβ >3 >18.4 >18.4 90 2 HIDAKA 91 RVUE eχ01 • • • We do not use the following data for averages, fits, limits, etc. • • •

>18.8 3 BAER 91 RVUE eχ01; tanβ > 1.6 > (10–13) 90 4 ROSZKOWSKI 90 RVUE eχ01; tanβ ≥ 1 >5 GeV 90 5 HEARTY 89 ASP eγ; for me <55 GeV 1 DECAMP 92 limit for tanβ >2 is m>13 GeV.

2 HIDAKA 91 limit obtained from LEP and preliminary CDF results (as analyzed in BAER 91).

3 BAER 91 limit obtained from LEP and preliminary CDF results assuming tanβ > 1.6. 4 ROSZKOWSKI 90 limit obtained from ALEPH and CDF/UA2 results assuming tanβ ≥ 1. 5 HEARTY 89 assumed pure eγ eigenstate and me e_L = me_R . There is no limit for me >58 GeV. Uses e+ e− → γ eγ eγ. No GUT relation assumptions are made.

Bounds on eØ01 from dark matter searches

These papers generally exclude regions in the M2 – μ parameter plane assuming that

eχ0_{1 is the dominant form of dark matter in the galactic halo. These limits are based}

on the lack of detection in laboratory experiments or by the absence of a signal in underground neturino detectors. The latter signal is expected if eχ01 accumlates in the Sun or the Earth and annihilates into high-energy ν’s.

VALUE DOCUMENT ID TECN

• • • We do not use the following data for averages, fits, limits, etc. • • • 6 MORI 93 KAMI 7 BOTTINO 92 COSM 8 BOTTINO 91 RVUE 9 GELMINI 91 COSM 10 KAMIONKOW...91 RVUE 11 MORI 91_B KAMI none 4–15 GeV 12 OLIVE 88 COSM