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We apply tlie syinplectic projector inetliod to obtaiii tlie pliysical variables aiid the pliysical 
IIainiltoiiiaii i11 the Christ-Lce iiiotlel. 

O11c of tlie possibilities iil trcatiiig coilçtrainecl sys- 
te im,  as poiiltetl out  by Fradliiii and ~ ~ i l h - o v i s k ~ ~ ~ ~ ,  is 
to retliice tlie pliase-spacr i11 order to ~\70rli only witli 
tliose variables wl-iicli are gauge indepencleilts ("phys- 
ical" or "true" variables). Tliere are, l iowe~er ,  great 
cliííiculties iii fiiiding a procedure to  display tliose vari- 
ables iii a systeinatical way, ~vliicli liiiiits drastically 
their applicabilitie~[~1. 

Tlie projector te+ilique was developed to deal witli 
tlie coiistraiiied systeins of p a r t i c l e ~ [ ~ ] ,  ni~tl after exteii- 
sioii t o  tlie symplectic pliase space it leads to tlie quaii- 
tizatioii of iioii - regular systeins[.']. ReceiitIy tlie syin- 
plectic projector inetliod was used iii order to obtaiii 
the physical variables aild tlie pliysical IIainiltoniaii i11 
gauge tlieories aiid two examples liave beeii t r ea t e~ l [~ ] :  
(i) tlie electrodyiiamics iii tlie Couloinb Gaugc and,  (ii) 
the two dimeiisioiial Bosonic Scliwiiiger Model. We re- 
inai.1; tliat iii case (ii), tlie ilew field B = - Ai arise 
in a natural way, iiistead of tlie procedure iii [G]. 

111 tliis letter ~ v e  apply tlie syinplectic projector 
inetliod iii a siiiiple, but  sufficieiitly illuiiiii~atiiig. iioii- 
relativist, gauge-iiivariant model, proposed 1)y Clirist 
aiid ~ e e [ ~ ] .  Tliis inodel, wliicli lias b e m  aiialyzed by sev- 
era1 autl~ors,["~'] lias I~eeil used by Costa aiid ~irott i[ ' ]  
as a cliecl; of tlie so-called Dirac Bracket Quantization 
Procedure (DBQP) wlieii, altliougli i11 ali iiituitive way, 
tliey have succeded i11 obtaiiiing tlie pliysical variables. 

We sliow iii tliis letter Iiow to obtaiii tlie physical 
variables in a systematic way. 

Let us star  witli the followiiig Lagraiigiaii: 

Iii order to impleineiit tlie syinplectic projector inetliod 

we iieed n local vector space gciierated by tlie secoild 
class constraiiits of tlie theory, mliicli are 

$1 = ~3 = O ,  (2.a) 

d2 = PZ - e m  = 0, (2.1)) 

d3 = x2 - ezl  = O, (2.c) 

4.1 = Q = O ,  (2. d) 

wliere e = tan  blc, and /I, c are iioiizero coiistaiits["]. 
Tlie projector on tlie maiiifolcl provided by tlie coii- 

straiiits l ~ a s  coiiipoileiits iii free coordiiiates giveii 11y 

wliere t L L V s  tlie global symplectic metric aiid gij is 
tlie iilverse of tlie syinplectic local inetric defined by 
gif = {$i,@).  

Wlieii we look for projected coordimtes coiisideriilg 
that  

tvliere xI1 is a syii~plectic coordinate aiid the correspoii- 
deiice witli the canoiiical coordinates is specified by 
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Equatioi~s I 5.a) t o  ( 5 4  sliow tliat tlie mailifold al- 
lo~wci by Lhe coiistraiiits is oile-rlimeiisioiial aiid tlic 
tliat inotion is driven by a IIamiltoniail whose form is 
derivctl from t ' ie  canoiiica! one 

Aftcr projectioii, tlie IIainiltonian assiiines tlie forin 

Yote tha t  aftci substitiitioii of tlle iiew variables 

tlie projected IIainiltoiiian cai1 be written as 

IIence u-e liave obtaiiied tlie canoiiical equations of mo- 
Lion: 

SV 
lj* = { p *  I * }  = - -  (11.11) Ox* 

Tliese results are in agreeineilt witli Costa-~irotti[ '] 
obtaiiicd via DBQP. Tlius in this simple exaniple, 11y 
tlie use of tlic sympletic projcctor iiietliod we linve i11 
n sysícmal,ical way oljtaiiietl wliat iii lhe literature is 
~ s u a l l y  cnllcd tlie %arn or "pliysical" variables. 
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