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                    Supercollider signatures of supergravity models with Yukawa unification

                    
                        Journal Article
                            Baer, H; Drees, M; Kao, C; ...  - Physical Review, D (Particles Fields); (United States)
                            

                    We study the predictions of the simplest SU(5) grand unified model within the framework of minimal supergravity, including constraints from the radiative breaking of electroweak symmetry. As a consequence of the unification of the [ital b]-quark and [tau]-lepton Yukawa couplings, the top quark mass is predicted to be close to its fixed point value. We delineate the regions of the supergravity parameter space consistent with constraints from the nonobservation of proton decay and from the requirement that the lightest supersymmetric particle does not overclose the universe. These constraints lead to a definite pattern of sparticle masses: the feature unique tomore » Yukawa unified models is that some of the third generation squarks are much lighter than those of the first two generations. Despite the fact that all sparticle masses and mixings are determined by just four supersymmetry parameters at the grand unified theory scale (in addition to [ital m][sub [ital t]]), we find that the signals for sparticle production can vary substantially over the allowed parameter space. We identify six representative scenarios and study the signals from sparticle production at the CERN Large Hadron Collider. We find that by studying the signal in various channels, these scenarios may be distinguished from one another, and also from usually studied minimal models'' where squarks and sleptons are taken to be degenerate. In particular, our studies allow us to infer that some third generation squarks are lighter than other squarks---a feature that could provide the first direct evidence of supergravity grand unification.« less
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                    Prospects for supergravity

                    
                        Conference
                            Zumino, B
                            

                    Present particle phenomenology appears to be successfully described by a renormalizable gauge theory based on the low-energy group SU(3)/sub color/ x SU(2)/sub left/ x U(1). The three effective coupling constants of this theory vary with energy according to the renormalization group equations and become approximately equal at an energy of about 10/sup 14/ - 10/sup 15/ GeV, where one can attempt a grand unified theory (GUT) based on a gauge group with only one coupling constant and containing the low-energy group. The grand unification energy is very large and not much smaller than the Planck mass m/sub P/approx. = 10/supmore » 19/ GeV, where gravity becomes important. A natural way to unify gravity with lower-spin fields is provided by supergravity, the supersymmetric extension of Einstein's gravity. The largest supergravity theory (largest theory with a supermultiplet with maximum spin not exceeding two) is the N = 8 theory (N is the number of supersymmetries), which has an SO(8) internal symmetry. A GUT with N = 8 supergravity is considered. (RWR)« less

                        
                            	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Supergravity and the unification of the laws of physics

                    
                        Journal Article
                            Freedman, D; van Nieuwenhuizen, P - Sci. Am.; (United States)
                            

                    Beginning with a brief history of the development of elementary particle theory the theory of supergravity is described and its implications discussed. The promise of this theory for the unification of physical forces is emphasized, and the various supersymmetry theories are considered separately. (JFP)
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                    Unification of the fundamental particle interactions II

                    
                        Conference
                            Ellis, J; Ferrara, S
                            

                    Efforts to construct unified theories of the fundamental particle interactions have shown rapid progress in recent years. Gauge theories of the strong and electroweak interactions have gained general acceptance and attempts at the grand unification of all gauge interactions are now undergoing extensive experimental and astrophysical tests. Meanwhile, researchers attempting to construct calculabe models of matter coupled to gravity are generally relying on supersymmetry, in hopes of alleviating the technical problems associated with the different mass scales of the various interactions. This may also provide a framework for unification with gravity. This major collection offers in-depth explorations of all ofmore » the various approaches now being followed in the exciting quest for unification of the fundamental particle interactions. The international group of contributors includes leading exponents of gauge theories and supersymmetry. Their papers provide the reader with up-to-date appraisals of where many areas of research and theory in the field now stand and how the field is likely to develop in the future.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    N = 2 Maxwell-Einstein Supergravity theories: their compact and non-compact gaugings and Jordan algebras

                    
                        Conference
                            Guenaydin, M; Sierra, G; Townsend, P
                            

                    In this talk we give a review of our work on the construction and classification of N = 2 Maxwell-Einstein Supergravity theories (MESGT), study of the underlying algebraical and geometrical structure of these theories, and their compact and non-compact gaugings. We begin by summarizing our construction of the N = 2 MESGT's in five dimensions and give a geometrical interpretation to various scalar dependent quantities in the Lagrangian, based on the constraiants implied by supersymmetry. This is followed by a complete classification of the N = 2 MESGT's whose target manifolds parametrized by the scalar fields are symmetric spaces. 39more » refs.« less
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