
Title: Giant Magnons

Date: Sep 12, 2006  11:00 AM

URL: http://pirsa.org/06090004

Abstract: Studies of ${cal N}=4$ super Yang Mills operators with large R-charge have shown that, in the planar limit, the problem of computing
their dimensions can be viewed as a certain spin chain. These spin chains have fundamental ``magnon\'\' excitations which obey a dispersion relation
that is periodic in the momentum of the magnons. This result for the dispersion relation was also shown to hold at arbitrary \'t Hooft coupling. Here
we identify these magnons on the string theory side and we show how to reconcile a periodic dispersion relation with the continuum worldsheet
description. The crucial idea is that the momentum is interpreted in the string theory side as a certain geometrical angle. We use these results to
compute the energy of a spinning string. We also show that the symmetries that determine the dispersion relation and that constrain the S-matrix are
the same in the gauge theory and the string theory. We compute the overall S-matrix at large \'t Hooft coupling using the string description and we
find that it agrees with an earlier conjecture. We also find an infinite number of two magnon bound states at strong coupling, while at weak coupling
this number is finite.

Pirsa: 06090004 Page 1/126



Pirsa: 06090004 Page 2/126



Pirsa: 06090004 Page 3/126



Pirsa: 06090004 Page 4/126



Pirsa: 06090004 Page 5/126



Pirsa: 06090004 Page 6/126



Pirsa: 06090004 Page 7/126



Pirsa: 06090004 Page 8/126



Pirsa: 06090004 Page 9/126



Pirsa: 06090004 Page 10/126



Pirsa: 06090004 Page 11/126



Pirsa: 06090004 Page 12/126



Pirsa: 06090004 Page 13/126



Pirsa: 06090004 Page 14/126



Pirsa: 06090004 Page 15/126



Pirsa: 06090004 Page 16/126



Pirsa: 06090004 Page 17/126



Pirsa: 06090004 Page 18/126



Pirsa: 06090004 Page 19/126



Pirsa: 06090004 Page 20/126



Pirsa: 06090004 Page 21/126



Pirsa: 06090004 Page 22/126



Pirsa: 06090004 Page 23/126



Pirsa: 06090004 Page 24/126



Pirsa: 06090004 Page 25/126



Pirsa: 06090004 Page 26/126



Pirsa: 06090004 Page 27/126



Pirsa: 06090004 Page 28/126



Pirsa: 06090004 Page 29/126



Pirsa: 06090004 Page 30/126



Pirsa: 06090004 Page 31/126



Pirsa: 06090004 Page 32/126



Pirsa: 06090004 Page 33/126



Pirsa: 06090004 Page 34/126



Pirsa: 06090004 Page 35/126



Pirsa: 06090004 Page 36/126



Pirsa: 06090004 Page 37/126



Pirsa: 06090004 Page 38/126



Pirsa: 06090004 Page 39/126



Pirsa: 06090004 Page 40/126



Pirsa: 06090004 Page 41/126



Pirsa: 06090004 Page 42/126



Pirsa: 06090004 Page 43/126



Pirsa: 06090004 Page 44/126



Pirsa: 06090004 Page 45/126



Pirsa: 06090004 Page 46/126



Pirsa: 06090004 Page 47/126



Pirsa: 06090004 Page 48/126



Pirsa: 06090004 Page 49/126



Pirsa: 06090004 Page 50/126



Pirsa: 06090004 Page 51/126



Pirsa: 06090004 Page 52/126



Pirsa: 06090004 Page 53/126



Pirsa: 06090004 Page 54/126



Pirsa: 06090004 Page 55/126



Pirsa: 06090004 Page 56/126



Pirsa: 06090004 Page 57/126



Pirsa: 06090004 Page 58/126



Pirsa: 06090004 Page 59/126



Pirsa: 06090004 Page 60/126



Pirsa: 06090004 Page 61/126



Pirsa: 06090004 Page 62/126



Pirsa: 06090004 Page 63/126



Pirsa: 06090004 Page 64/126



Pirsa: 06090004 Page 65/126



Pirsa: 06090004 Page 66/126



Pirsa: 06090004 Page 67/126



Pirsa: 06090004 Page 68/126



Pirsa: 06090004 Page 69/126



Pirsa: 06090004 Page 70/126



Pirsa: 06090004 Page 71/126



Pirsa: 06090004 Page 72/126



Pirsa: 06090004 Page 73/126



Pirsa: 06090004 Page 74/126



Pirsa: 06090004 Page 75/126



Pirsa: 06090004 Page 76/126



Pirsa: 06090004 Page 77/126



Pirsa: 06090004 Page 78/126



Pirsa: 06090004 Page 79/126



Pirsa: 06090004 Page 80/126



Pirsa: 06090004 Page 81/126



Pirsa: 06090004 Page 82/126



Pirsa: 06090004 Page 83/126



Pirsa: 06090004 Page 84/126



Pirsa: 06090004 Page 85/126



Pirsa: 06090004 Page 86/126



Pirsa: 06090004 Page 87/126



Pirsa: 06090004 Page 88/126



Pirsa: 06090004 Page 89/126



Pirsa: 06090004 Page 90/126



Pirsa: 06090004 Page 91/126



Pirsa: 06090004 Page 92/126



Pirsa: 06090004 Page 93/126



Pirsa: 06090004 Page 94/126



Pirsa: 06090004 Page 95/126



Pirsa: 06090004 Page 96/126



Pirsa: 06090004 Page 97/126



Pirsa: 06090004 Page 98/126



Pirsa: 06090004 Page 99/126



Pirsa: 06090004 Page 100/126



Pirsa: 06090004 Page 101/126



Pirsa: 06090004 Page 102/126



Pirsa: 06090004 Page 103/126



Pirsa: 06090004 Page 104/126



Pirsa: 06090004 Page 105/126



Pirsa: 06090004 Page 106/126



Pirsa: 06090004 Page 107/126



Pirsa: 06090004 Page 108/126



Pirsa: 06090004 Page 109/126



Pirsa: 06090004 Page 110/126



Pirsa: 06090004 Page 111/126



Pirsa: 06090004 Page 112/126



Pirsa: 06090004 Page 113/126



Pirsa: 06090004 Page 114/126



Pirsa: 06090004 Page 115/126



Pirsa: 06090004 Page 116/126



Pirsa: 06090004 Page 117/126



Pirsa: 06090004 Page 118/126



Pirsa: 06090004 Page 119/126



Pirsa: 06090004 Page 120/126



Pirsa: 06090004 Page 121/126



Pirsa: 06090004 Page 122/126



Pirsa: 06090004 Page 123/126



Pirsa: 06090004 Page 124/126



Pirsa: 06090004 Page 125/126



Pirsa: 06090004 Page 126/126


