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· i. The ·generalized Hamiltonian dynamics describing the/systems ._ 
with. constraints- is.· wid~ly use a . no~ in ~nvestigating the- theoretical 
models in a C'ontemporary elementary particle physics. For-example, . 
the gaug~ symmetries.of_various types, with~ut which everynwdel --
does not practically worl~s; inevitably entaifthe constr~:rits in the 

- , phase ~pace. Despite quite' a large attention paid.to the Harrriltoniall. 
. · systems with constraints (see, for example, papers· [1-3L a~~C~efer- -

ences. therein) some topics here still requirea c~m;ful conside~ation. 
· .•--- The present note is dealing\vithone 'ofthese problems;· namely, the 

procedure ofsqmiringofthe p~imary constraints widely used ih prac7 
.tical calculations will be investigated. By making .use 'of a concrete· · 

- • , - • • • I.__ - • ' .. • , ,_.,_, ··- -.· ., ..... ·, --

example, a model-of the socalled relativisticparticle withcurvature 
_ and torsion in.the · thr-ee.:di-m:ensional·spC~,ce:.time [4, ·5E ,we will_ sh~w 

' - -.that this procedure can result fin~lly in-~n errbneous arisvler:\ 
The layoutof the paper is the following. ·In the second section high 

' ' lights'aboutthe:priinary constraints are given. and'the procedrire of 
- -squaring of these constraints is-· ~xplained .. In . the.· third s~ction a 

generalized . Hamiltonian description- of.~- relatlvi§tic particle with. -
curv~ture and torsion is developed by making use.ofthe primary . 
constraints i:rl their original form; i.e.- in the form that follows directly .· 
from ;the definition. of the c~nonical .momenta. In the third section 

1 - . · t'he'Haffiiltonian d~sciiption ofthi~ model is gi-ven by em:Pio~ing the 

1 

l 

'_ sqU:ared priiuary ~onstraints. It is shown that in this case_ the final 
-~esult: is erroneous. In section 5 )tis a,;gued thatth~ Hamiltonian 
·formalism with·the use of sq{tared primary_ ~onstraints describes in 
the case under consideration ciJ!Other_modelwith an~ction analogous 
·but not identicaL wi'th the initial aCtion. . -

-2 .• The primary~constraints are .a starting point in generating a 
, complete set ofconstntints in a generalized: Hamiltonian· formalism - ), . . . . . 

•', ,. 
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[1-3]. The· require~ent of preserving the 'pri~aryconstraints ~nder . 
time evolution entails the secondary constraints that "in their turn',· 
should be preserved in time too .. ·This~ r.esults in the tertiary co~
str~ints 'and so on~ 1 . 

The primary dmstraints follow dinictly fr~m the definition of the · 
canonical momenta ' ' ~~ ~- . . ~~ 

·• - ~ ~· · ~~ · 8L(q, q) . i = 1, ~ .. , n. 
> . Pi(q, 4). = ., a;li'..J ' 

.-: 

> • 

. (2.1) 

Given a degenerated orasingular•Lagrangian L(q; q), the:func~i~~s · 
Pi(q, q)obey m. 'n::- r C~l_lstraints . - . . 

,. . ., _-

~~ .'Ps(tL:Pr= o, s 1;.,.,in,-- (2:2) 
·~ ·• ~. ~~;··~·~ ·~-~· ·: ,~~~-~)~-·~··· ; ··~· .~ ~ 

.where nis the number of degrees.of freedom·and r is the rank ofthe · '· 
Hes~ian ~ · ~~ · . · · . . ~ ~ · ~ . ~ ~· ~ · · ~ ~ · . · · < .. ~ 

()2 L ( ~ • ~ . ) ~ . ~ < . ~ , . ' , 8"·~'.7 l , 1 ~ i, j~ n . . ·'~~~ I (2.3) 
. ~ ~ q, . qJ . ~ · .. 

Upon substituting thefu_nctio~s·pi(q, q) i~ (2.2)by (2.1) allthepri-. 
mary constraints (2.2)vanish id~ntically.'with respect to:q arid q_: 

In ,the ca:se. of the/ Lagrangian linear in velocities r = ,0 and )he 
~ definitions (2.1) are t~e prii:nary_constraintstlle~se.lves · · ~- · · 

~ , I>. 

Pi= A(q),· .i = 1, .. ~,n. 
~· ,' ' . ',. / 

- (2A); · 

Often it turns. out to be 'c~n~enient ·to de~l with pri~ar~ .con
straints. prelimi~ary. transformed instead. of using them in th~ir. orig~ 
irialform (2.1) or (2.4). Squaring ~he left-: and.th~ right-hand-side of 
(2.1) and pr~jecting this equation-onto suitable line~rly independent • 

. . (a) . . . ~ . . ~-. ·. '. ' ,- . , , . . ·. .~ . . . . . :-
vectors n i(q), a = J,. ~.' m,- 1 one obtains. . .• ! • . . ·~· .. 

. '. ·-· . _. /. · .... 

' n . . ·~ 

... ¥e~ :: ·t~(~L(~~-q))2 
1-1 . . 1=1 . 8qh 

·,. 

,· 

1 According to the Dirac terminology [6]-all the constraints except the:primaryones are 
called the secondary constraints; . · _ 
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,; (a). . . . n ai( ")(a) . . . 
·EPi ni(q) = E a~'. q ni(q),: a= 1, 2,:::' rri- L (2.5) 

~ i=l . i=l / q'-- -· . [ 

Ifi' the the~ry 'of the relativistic strings and membranes [7}, .for ex
ample, this procedure enables on:~ to· get im~ediately .relations like 

- _(2.2) independent .of the yelocities, i.e.; the pdmacy ·constraints i~ · 
the Ha!niltonian form: ; However;· squarin-g prima.iy constraints does , 
~ot prove to be' ahvay~ correct, this will be illustra.ted further by' of 
a concrete'example:--. . . ' . . . . 

3. ~t us consider th~ model of the soc:-called relativistic partiCle with 
cu~vature and: torsion: in the 'thre~:-dimensional space-time. . This 
model is defined by the action [4, 5]~ . · . 

S·· •.• -mp~- ah(s)ds-,- Pj~(s)ds,:. (3.1) 

:~here a ~nd f3 ~re dimensiortale~s panillleters; m i.s a ~ara~~te~with · 
the dimensio~ ofmass, ds is'a differential of the length of the world 
curvex~'(;), J.L - 0,.1,,2, k(;)·is thecurvature ofthiscurve .... 

' -- • ' -- ' > • -

· .. ~.~. · · d2x •. d2x~' .·. 
k2 - . . ll -· . (3 2)" 

.- -:--. · ds2 ds2 • · • · 

. ,and ~( s) is its tor~ion . ' ~ 

~(s) . k-~cll,;Px'~';;"vx"'P, (3.3) 

'where cllv'p' is a·~bmpletely ·antisymmetric uniftensor of tl:le third 
rank,· coli= +1, the prime denotes the differentiation with respect 
to s; The Lorentz metric with signature ( +,--; -) is used._ - · .. 
· The models of this kind~have beenconsidered recentlyin investi

gating the boson-fermlontrarisformatiop.s in external Chern-Simons · 
fields [8-Hl], as the one dimensional version of the rigid string [11; 
12] and in polymer physi~s [13] . 

Giyen an.arbitrary parametrization of the world curve x~'( r), J.L .· 

b, 1, 2,-the action",(3.1) can be rewritten~ . ~~ .. 

~s··-· ._mj·· dr#- j· ·d J(xx)2..:..£2x2 - . a r -:-=-::.._._..!.......;,....:....:::....:..::.... 
. ·•·.·. . .· . • . . ·. . _:i;2~-

' .. 
3 
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·~-.~ .. 
.l .: ·,,_~ . '' . 'j' .. ··. · ' . \ "I' ··v ···P. , .· · • 2 cf.lvpX X, X .. 

. . - {3 • dr,..Jf2 (. "")2 . 2 ""2' · _ · · '. · x_x - ·X. x 
• (3.4) ' 

x __: dx(r)fdr, ·.:·±2 j. o,·. D::... 3. 
. ' ' 

It depends on the particle' vel~tity, its accelerati~n~ and ~n the third. 
. d~rivatives of the particle coordinates with resp~ct tor: Therefo~e, 
· the canonical variables ~re to be i:O:tr.oduc~d accordi~g to Ostiograd~ 
sky [14, f5] · ·_ -·· . ·. •. ;.;'· , · · .. : · ···. · · 

q1 = x,. q2 ._ x, .q3 .. x 
. .aL. . ... ·· ·. . al-:"' :.~,.,·~:<." aL 

.:P1 = .:..... -a. - P2~ P2 . ~-a·· ·-::Ph·· P3 -:- :-:.a ... , 
. X . X . ' . .X. 

where Lis:the Lagrarigian.funetion'in (3.4:): . , .. · . _ 
The action (3.4) isinv~iantunder -reparametrizatiori .r -+ f(r ). · 

Hence, t:he· Lagrangian in· (3.4) is singular o~ degene~ate,d and, ~sa· 
consequence, the phase. space' should.?~ restriCted by constraints,.\, ' 

In paper [3] it has been shown th?-t on introdu_cirig the caiionicai 
variables (3.5) i the HC~,miltoriiaii f~rmalism for theories with ·higher ;' 

., . ' . ' ' ·"' . ' . ' . .· ·' . '\ ' 

derivatives js constructed completely analogous to the Dirac gen:. ·. 
eralized Hamiltonian dynamics dea.Iing with singular Lagrangiails · 
dep_ending only·~n the .coordinat~s an<!velocities.2 .. . ..·. ·' 

. The' htgr:angiari in .(3.4) isiine~r in x" theref~re;th~ defini~ion b(· 
'the ca~onicalmomenta.·p~ is a c~nstraintits,elf ··· ; . < 

,. 
(1) ' . i .· 1:2 ' ' ' · · ,·.' . ··, ·,yq2 ··_· .. ·. v' ,\ · · · 
cp I'= -P3f.l -:- f3 -. - cf.lv.\ q2 q3 :;:::cQ, 

....... · ' ' ·~·g .. ' ... ·'·: ' ' 
'(3.6(' .. 

.. ·'~_·, J-L, v, :>.. _; 0, 1, 2' 

.·where g-- (q2 q3)·;·:...: --~~ q~ and.sign~ me~ns weal~ equality [6]. 
. A.~cording to Ostrogradsky, the canonical Hamilt~nian is. 

- '·, ' •• -· 0 - ,.,. ·,.. 

. ' ·•... '. . . ' . ' .·. ' ;-;:;:·.·. 

H ·. .. . \.. L ·. . . · .- ·_ . ·j;i2 . v9 • · = -:-PIX- P2,x- P3 x ; --: -::P1 q2- P2 q3 + m q2 + a .. q2 ;-'· 
~·· . ·' . 2 . '. : . ' ' . ' : (3.7) 

2ln paper [5] the action (3.9) has been cast at th~ beginning into an equivalent form 
without higher derivatives.and then the Hamil;onian formalism has beeri developed. 
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Th~ Poisson brackets-are de~~ed in a. ~tanaard way 
. - . ~-~ - . 

' ' 3' ': ' ' . ' ' · - ; .· . ·. ·._ (·af a · · aJ a · ·) 
.: . . . Cf, g) = E . c a...P_ a g . - P a g . . . (3.8) 
- . . .. a=1 · l'a qa~-'- , _ qa P().f! 

The evolution of the ~a del urid~r con~i-deration is. deter~ined by 
a total Hamiltonian . . , . . 

'' ' . ' 2 . (1) • 

Hr--: H + L"v 'P"., 
' 1'~0 ' 

(3.9), 

wh~re>.i', J.l....:. 0, 1, 2 ate the L~grangem'ultipliers. · · 
. The primary constrains are ~utually in: involution in a strong sense 

' ' ' < ' • ..·:· • • ~ • 

: ((1) '(1,)) .-.. ' ' ' 
· .. 'Py, 'Pv• · -:- 0 

. ' ' 

(3:10t' 

.The requirerne~t ()f preserving :~he primary const~aip.ts under time_ . 
.·· ev'alution - . . . , . . . • 

•' ' (1) - . ' 
·; d cp ((1)' ) 
· di" -- ,cp"' Hr _::::::: 0, J-L = 0, 1, 2 

-results in the th~ee secondary"' constraints 

wp~-P2" -:-. ·_ 2~~[(q~q~)q2~·~ q~q3"]+·. 
· · •: . q2v9· · · ·· .. ·.· •.. _ -· · ... 

.. __ +·f3·· . • ~- ,\ (qzq3) · o· · · ·· ··o 1 2 
' c f.lV_A q2 q3·.· ' 1:2 ::::::: ' ' ' J1: = . ' '' . . I 

-9 v q2. 

(3:11) 

·, (3.12) .. 

Imps}sihg the ~tationarity condition .on· constraints (p.12) on~ ·derive; · 

',, 
-d:w .. ~·.· ·(<2>·-··H ·) _· · .+. . . q~" . ::... _

13
- ·c"v>.q2qg ·+· 

--= cp"' 'r ---.Pl" m 1:2 2 1:2 · 
dr .. · · ·.. ·. · · -. yq2 _q2V92. 

. . .._ --

,, ·,~, ((2) (1) •)'' ',. ' ' '' ' .-. '0/-:-. 2 ·, . + L cp ~-''. 'Pv . ).V :=:::: 0, . J-L :.._ ' 1, ; . 
·. v=O · · 

(3.13) 
t.' 

...""?. 

,, 5 ,)' 
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Byrather-involved calculatio11s it c~m-be.sh()wn: that:_--< 
" " " - " - ./ ' " 

.. ' ' - . -- .. , . / · ._- '· · ((2) .. (1) ) - ·a _ . :.. · ._ 
1
.- . : _ 'P JJ• _ <t?v = · JgbJJb~, (3:14)· 

where bJJ is ~unit space.:.like vector:directed along. the binormal' of 
the- world curve · . · - · . · · ·. ·· ·· - · · 

" v p -~ " " 
cJJVPq2q3 _ b biJ. = -1. 

bJJ "__ "V§" , JJ ... . '" (3.15) 

. ~ . . - ' I . . - I. - • 

Projecting :{3.13) onto q~, :q: ;and taking into· account (3.15) we 
obtain two" constr~ints of ~he third generation ", "" " . " /," 

/ 

' (3) 
<pl 

"(3): 
. ·cp 2 

-
1P1q2·.-·mw --~- o:,-· 
> . . q2qj ,, ·_ 
P1q3 -m-· .- ~ 0 . . " . y7H2 

-.·:·, -~: ' 2 . ; ·, . -· . . . ' ' 

)•. 

.• 

.: (3.16) 

' 

Projection of (3.l3) OlltO bJJ gives the relation~hip,between.: the, La~-~-·.: 
grang~ multipliers . " . . " ' ·'·; " " 

' " ' 1/2 " ' ; " " ' -- {3-(') . a· '·· b~- -!!..:. . . +-b>._~ 0:· . Pl. · 2 2 . - _ 1g · , . 
' q2 q2 .. .v :J • 

""- (3.17) 

Differentiati~g the constraints (3.16) with respect 'to r ~ne obtain~ 

' (3) . \ ' 

d cp 1 ..:.. ((3) _·_ ' " ) 
.dr - - ~bHT-

.-
(3) ' " " ; 

=<p2-~ 0, 
-. '. ~"- (3:18) 

(3) . . -- ," . " " 

dd: 2 
·._. (W2,1Ir)_· •· = m ( 2~3j2 + (~b)(p1b) ~ 0.··: (3.19). 
. -. . " " . . • ··, q2 . •,, ' / ": " ' ' . . 

. Thus we have tw~ equations (3~i7) and (3_.H)) .for two' u~known _ 
quantities (p1b) and (>.b).- The_ exact ~olutions to these equations , 

·will not be required further because 'we 'conc{mtrate now upon the 
relation in the model\mder consider~tion between the ma.Ss of the 

6 ., 

·-.;.,-· 

',;." / 1 

•'l 

partiCle M 2 =. p2 and its spin. When (~:i6) is--taki~g into. account,.·. 
the' energy-moment;uin v~ctor pf. assumes the 'form " " .. 

.. " 

. JJ ' " JJ P1 = m __!JJ_ - . 
'-, ·, --~--_(Pi b) 1?. 

~ 

(3.20). 

·~r-: . ~This vector is conseryed under the time evolution as {Pf, Hr) = 0. 
i • •' . _ ~ , . ' . ,• 1 

~- ·-- ·,on squaring (3:20), we haye · 

" '- .. M-2- - 2 ~-- ._. ·· 2 . ( . b)2 

' \~ 

; ' 

l 

. ·=-Pt .. =·m - PI _ . (3:21) . 
r 

In case ofthe.three-dimensi~nal space:time the spin of the particle 
is -defimid by ' . - . _ · - · . . · . · 

·_ S :_· ~E~v>.;fMv\ . -(3:22). 
' . . . __ 2 IPtl: .. ' ..... 

.. . 'Yhere ·MJJ~-a~e)he.Lorentz g(merators 
< ~ 

3 . . . 

. MJJ: -: '"'](qa/lPav .~ qavPaJi). 
. · ·a=l' · --·· . · 

. -
(3,-2.3) ' 

When substituting(3.23)into.(3.22) th~ spin of the particle becomes 

:. ,• . . . . ··. . 1 . 'JJ . ~ 5. v >. . . . . . 
8,,= · \liPif· cJJv>.P1 ( q2 P2 + q3 P3 ).. . (3.24) '' .. IP I ' . ·. . . -.. •·· . .. ) ", ". " 1 ... ' ·, . - ) 

'' " ' "' . ' . . " " 

· Nowlet:Us calculateS oii'the submanifold of the phas.espace defined' 
by the con~traint equatjotis .(3.6)1 (3~ p) llild by expansion (3.20). As .. . ' . •" " " . ·• . .. . . . ", ' " \ 
a result we derive . , · · ·· · . · · · - . . · · :. _ 

s = ± aV.J.L2 
"7 c -;._; {3'j1; (3.25) 

wh~re J.L · .. m/ \!iPTI ~ 1., c _. sign pi: Thus, the Regge traject~ry · 
is split into .two branches, i.e., the mass being fixed, there .are two 
states·with differ{mt :~pin values. As. it will'be shown :further; it is . 
jus~ this pec~liarity of the spectrum that will be, lost in· dealing with . 
squared primary constnunts. · 

' 
-- 1: 
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4. ·In this section we cbnstruct the Hrumltoiiian formalism in the 
model uncle~ consideration starting,·instead of (3.6), with squared 
primacy constraints . . - . . 

. (1) . . : ·.... .q2 ·. . 
A.. .. . 2+'. /32 2 0 
'f' 1 •.= · P3 . " • - ~- , 

g 
(4.1) . 

(1) . . ,· 

. 4> 2 = P3iJ2 7 0, . ·-,.~~ ' . ( 4.2) 
. (1) ' . 
. , '</J2 = P3qi ~ 0.- · .. (4~3) 

. . . (1) ~ . . • . .. .. . . .:.. ' •. . . ...... . .· ~ . .-· .. 
The constraint 4> 1 is obtained, by moving the second. term iri(3.6)into 

:the ~ight-hatid ~ide and by squaring this equatio~.··-The constraints 
( 4;2) and (4.3) are the piojections of(3.6) onto .q2 and q3, respectively:. 
. The canonical Ha~iltonian (3. 7) remains, obviously,. the same but. 
the total H~milton,ian· fiT is. constnicted :rww· with· pfirilary ·con-·· 
straints (4.1)- (4~3)·. ·- · . ' . . 

•·. ,:~~ . . . . . 3 . (i) 

·fiT = H + L.fta cf>a· .-·· (4 . .4) 
··a=1 .· 

Here J.La, a = 1, 2, 3 are new _Lagrange !llultipliers. 
. The _primary constraint • (4.1)- ( 4.;3) ~re mu~ually.in involution .in 

a weak s·erise '- -· · · · · 

<((1) ~ (1)).·. . ·: ··((1) (1))' . . ;(i) . • ' 
. 4>ll ifJ2 . o,.·-< 4>L4>3 =.~2 4>3 ~. o, 
--:_ ~' .. ~<. ,·_ ··, ~ ' .. \_~, • ,,._ 

·((1.) (.1··.)) .. 4>·2, P3 
(1) . ~ 

.- 4>2~ 0.' .(4.5) ~ 

The requirement ofpres;~ving the primary constraints (4.1 ). - ( 4.3) / 
under time e~olution.re~tilts in t'he three:Second~~y const~a:int~ . 

~ • " :.: ,. • • > • • 

(2) 

4>t - P2P3 __:_ /32 q_?.q3 . :..._ 
. . . . g . "'· 0, 

8 

' 
.' '(4.6) 

/~ 

I_, 

.I 

·• 

·. (2) '.· 

</JL = P2q2 ~ 0; 
(2) • .· .• . ..;g 
4>3 -. P2q3- a-. -2 · . . . . . q2 

/ 

(4.7)'. 

(4.8) 

The'constr~ints ,(4.6) ~- (4,8) ~re in a compiete agreement with 
·constraints (3.12). Really, projecting (3.12) onto (3,6), q~ andq~ ~e · 
. arrive at the cons!raints (4.6) ~ (4.8) .. 

·Disagreement appears in~the following. The constraint~ ( 4.6). 2 
( 4.8} turn out. to be in involutibn in a ~eak sense w:ith primary 

'constraints.(4.1)-: (4.3). · · · · 

(

(2) .. (1) ') .---· •. ·. . ·. .· . . . 

. 4>a; 4>b' :~ 0, . a, b -1,2,3: :' (4.9) 

'/ .. . . .. . . .. . . . 
while the constraints (3.12)and (3.6)· do ~()t comrimte (see·eq.·, 

/(3.14)).. -:-_.·· . · ... ".. · .. · . .. . . . ; • ·. . : . . . 

.. Differenti~ting constn:tirits ( 4,6) ---c_ ( 4.8) with_ respeCt .to i, · . 
-, ~~ . . . . •'- '· ·--

d~a .(·6n·· .. ~) _: .(·_{2)··. ·): . -·~:·~- .. ~ 
' .. d~ =. -4>a,JI_T ~ ·4>a'.H _~_o,._.a=1,2,3· 

three new ;constraints a:r~ d~rived 

c· 

I"'•' 

. (3) \ • ·,· . . . . •. ·. 2 . 

. :··· </Jr = PIP3 + .P2 + 6: p~q3 +/3. 2 q3 ~.··a -
. 2 . ;;9. ·.·'g . . '. 

(3) ... · .. ·. G.· . 
<P2. . ·p1q2 - rn v q2 ~ Q, , 
(3) . • • q2q3 . . ' 
. 4>3 = jhq3- m. a~ 0. 

.·yq2 

(4:10) . 

. (4.11) 

-
(~.12f 

(4.13). 

C~nstraints ·(4.1-2) and. (4.13) are'coinpletely equivalent to (3.16) 
. butthe constraint (4.11) has J?-O counterpart betweenthe.constrrunts 
_ derive din the pieceding section. :- · · · 

The requirement· of the stationarity of .the constraints ( 4.11) -
. ( 4.13) enablesone to fix two :Lagrax1gian multipliers J..Lr.and /L3 ,vhile · 
p2 remains arbitrary [4].. · · . · 

. -~·-· . . .-. 
-~- \ :9 
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n is conv~nient t'a -us~ ~urther the proper tYine gauge 

.. . ' 2 . . -
- · q2 = canst, . q2q3 := 0. . (4.14) 

• . J . 

. In this c~e, thre~ vectors q2, qa, and ;a form,- owing to:{4.1) --- (4:3) · 
and ( 4.14)a completeorthogonalba5is~From (} 4.6 7 ( 4.8) we deduce . 

... (4:15). 

Given ( 4:11) ·.: ( 4·.13), \ve tan .derive ~nth~ saine way_, . 

. ~ ' .· 2' 
/J -:..._. q2 ·. ' /J q3 

P1 .--em --2 + Pa 2· 
Jq2 - . -q2 ., -<(4;16). 

. I 

F~r the mas~ s~uar~d this yields ... , . 
• ' ,· ,, ' : ,..-. .,< ·~ •• 

·. 
'--· . 2 ' ·.· ' ,' ._·· ...• 

M2 ·= Pi = rn2 + f3 __ · 2 ( q;)2 . m2 - (3~k2(~) ''· 
' . ' .. q2 .. · ·.. . 

(4.17) 

instead of (3;21) T~is exp~,essiqn, as w~ll as (3.21),'is not po§iiive 
definite because of l]i < 0 arid k2(s)_ > O;_ . . . . __ . . .. 

Let us calculate the spin of the particle according to (3.24): We 
should here evaluate a qua,ntity. V, = c!J;Aq~q!;p~- on the physical · 

· s~bman:ifold ,of the phase space. By making use ofthe primary con
straints in the f~rm (4.i)- (4.3) we canfind·V upto sign:and, as·a. 
c~nsequence, the spin of the particle. will be determined up fo sign. · 
To-remov~-this a~biguity 've fix:the.sign ofVusingthe calculations 
of the_ preceding seCtion, w~ich gives"• . 

v. ·--•-(3#:~. (4.18) .. · 

FinaHy, the particle- spin is given by :. · · ·. ' 
,. 

-:..' 

, 8 = :a \1 p,2 . - c ~· (3 J-i+. · . (4.19) 

where Jl andc'·are th~ s~me p~r~met~f~ a.s in eq. (3.25)·. 

" 

~- • j 

\,· '·· 

. ,, - . , 
Thus, dealing ~ith sqtiaredprim3;ry constraint~ (4~1)·- (4.3) we 

have lost the two-valuednesscif the R~gge traje~tory. ·. 
. 5. In conclusion it should be not~d the following. ~he squared 

~• primary· ~oristraints ( 4.1) _: ( 4.3)appear inevitably wheri treating the 
action (3.1)il! the_space:,dm~ with dimension D > 3 .. _Inthis case 

. _the torsion of the world curve is determined not by. eq. (3.3), linear 
in x, but by thenonlin~a:r:exp~ession · 

' ~(~) 
vdet(dop) 

k 2(s) ' 
1·-; (5.1) 

- (a)({J)' (o) " .. . . . , . . . ./ ·. 
d0 p · x!Jx!J; · ··.·x: d0 xfds0

, ·_a, (3 _ _ ,.1, 2; 3.· 

The defirii~ion (5;~1) makes sense forD . 3 _too~ In this case it gives, 
_an absol~te.\Ta1ue' ofthejorsion defin~d bJ:;(3:3). ':I'he _?.ction:(3.1f 
_ with~orsion giv~nby (5.1) has l}een considEm:!d in (4] a;ndthe mass 
·spectrum ( 4:19) squared has been derived there. · · · 

. 'Thlls, •. the liSe' of prir:nary c~rstraints in the; squared form ( 4~ 1 r :.c ; 

( 4:3) resultsreally in,n:iplacing theinodel· (3.1),-(3.3} by (3.1),~ (5.1). 
:~It.· has ,Been ·show.n r~c~ntly innon~manifest way in paper .(16] ·where 
the .model(3.1), (3.3) was tieated: by making use ofthe squared 
prirriary.constraints ( 4.1)-,( 4.3) in the total Hamiltonian~-

• - . ' , ' ' . ,, ....:.-----~ -. I ... , . . 
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HecrepeHKO B.B. 
0 KBMpHpoBaiDIH nepBH'IHhiX CB513eii 
B o6o6m;eHHOK raMHJibTOHOBOK .D;HHaMHKe 

Ha npHMepe MOAeJUI peJI51THBHCTCKoii ~ 
fiOKa3aHO, 'ITO KBaA}>HpoBaHHe nepBH'l11IlU! 
HOMY pe3yJII>TaTy. raMHJibTOHOBhl) CB513H, I 

peHHH, COOTBeTCTBYIOT .D;pyroii MO.D;eJIH C .o;ei 
He TO:lK.D;eCTBeHHhiM eMy, 

Pa6oTa BhlnOJIHeHa B Jla6opaTopHH_ Te< 

llpenp11HT Q6J,efli1HeHHOI'O 11HCTI1yYTa l!Jiej 

Nesterenko V.V. 
On Squaring the Primary Constraints 
in a Generalized Hamiltonian Dynamics 

Consideration of the model of the rei• 
torsion in the three-dimensional space-ti 
primary constraints entails a wrong result.' 
constraints arising here correspond io anot 
not identical with the initial action. 

The investigation has been performe 
Physics, JINR. 
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