Iranian Conference on High Energy Physics 1402
21/11/2023
Deciphering the Universe Ciphers
School of Physics IPM

Lessons from DLCQ for gravity
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REVIEWS OF MODERN PHYSICS VOLUME 21, NUMBER 3 JULY, 194w

Forms of Relativistic Dynamics

P. A, M, Dirac
St. Jokn's College, Cambridge, England

A-similar difficulty arises, in a less
serious way, with the front form of theory. Waves
moving with the velocity of light in exactly the direction
of the front cannot be described by physical conditions
on the front, and some extra variables must be intro-
duced for dealing with them.
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FIRST-CLASS CONSTRAINTS

1.2.
AS GENERATORS OF
GAUGE TRANSFORMATIONS
1.2.1. Transformations That Do Not Change the

Physical State. Gauge Transformations

ary functions v* in the total Hamiltonian tells
p's are observable. In other words, alth:?ugh
ed once a set of ¢'s and p's is given,

The presence of arbitr
us that not all the g's and 4
the physical state is uniquely defin

the converse is not true—i.e., there is more than one set of values of
the canonical variables representing a given physical state. To see how
this conclusion comes about, we notice that if we give an initial set of
canonical variables at the time #; and thereby completely define the
physical state at that time, we expect the equations of motion to fully
determine the physical state at other times. Thus, by definition, any
ambiguity in the value of the canonical variables at t; # £y should be a

physically irrelevant ambiguity.
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Progress of Theoretical Physics, Vol. 56, No. 1, July 1976 PHYSICS REPORTS

The Problem of P=0 Mode in the Null-Plane Field ELSEVIER Physies Reports 30T (1998) 299-486
Theory and Dirac’s Method of Quantization

Toshihide MASKAWA and Koichi YAMAWAKI* ) .
Quantum chromodynamics and other field theories

Department of Physics, Kyoto University, Kyoto 606" .
on the light cone

*Research Institute for Fundamental Physics, Kyoto University, Kyoto 606

Stanley J. Brodsky?®, Hans-Christian Pauli®, Stephen S. Pinsky®
* Stanford Linear Accelerator Center, Stanford University, Stanford, CA 94309, USA
The null-plane quantization is studied with the emphasis on the P*=0 mode, by using ' ® Max-Planck-Institut fiir Kemph_r.;-fk. D-69029 f.’efch’fhcrg‘ Germany
Dirac’s quantization for constrained systems. This mode is eliminated from the Hilbert € Ohio State University, Columbus, OH 43210, USA
space and the physical vacuum can be defined in a kinematical way. It enables us to con-
struct the physical Fock space kinematically. Poincaré invariance is also studied in. detail.
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Peierls bracket
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v 0 1 0 .1 -7 0 1
Glz'a) =G (2" 27) = G (27, ), Difference of advanced and retarded propagator, - Pauli-Jordan commutation function
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(% — )G x) =0, G(0,27) =0, G(a", 27|00 o(z"), Solution to the homogeneous equations, initial conditions

determined by canonical equal time commutation relations

- +0oC
G(2%zh) = _I dk! L —[sinky (2 + ') + sin k' (2 — 2')]
. Amk

=—j—1[s(:t:0+:t:1)+s(:t:°—xl)] - —%E(xﬂ)e(%x#), { @(S(*) X-)) q? (\‘{1-' Lt- lF - _Z} f([+”Y+] *{[Xt\{\)

+0oo 0 +00 . 1 " 0
) ot F‘Ip H
Lﬂ dk LC Al e 5l )< ().

Lightcone Page 24



Reproduces correctly all equal-time brackets on the two different fronts Shift and conformal symmetries: On-shell non-vanishing charges on one of

the fronts
+ - + - 1, . rL_ /2
{o(z",27), 0(z",y )} = _ZE(Q: —y ) ; = d:E_(?T+ —a_¢)€+ ~ 0,
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—L_/2 —Ly/

Correct representation of the conformal algebra, separately on the two fronts

To be done: adapt to torus topology !
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