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I. I n t rod u c t 1 0 n 

/1 2/ The relat1viat1c strinE .odel proyid es 8 clear picture ofI 

tbe quarks contil'leaont 1 n had r ona. The st rlng descr1 bes the flux tu
be of th e gluon f i e ld connecting quark-antiquark/) ,4 / . Moet probably, 

jUB~ euch one- dt.enei onal cordl curatlonB of the gluo n field dominan
ts when t h . dietancea betwssn quark-anti quarks approach the hadron 
size. 

The string energy ia p roportlonal to its lsngth. Henoe, the re
lativisti c string connecting quarks leads t o a potential linearly 

rising with dlstsnce. It appears that in the tramewor~ of tbe string 
model the etati c po teDtlal be tween quarks at rest 'can be Oalculated 
conSistently not only lD the nonre l atlvietic limit/5/ but also iD 
the relativistic quantum theory/6-~O/. 

The moat stra i ghtforward way of such cal culatl ons is the in
vestigation of the model of the relativistic strlng with fixsd ends 
(the approuma ti on of infini t e l y heav,y quarks ) . This pl'oblelD wae con

/11 -1) /
sidered i n papers , the light-like gauge popular i n the string 
models bei ng uBed . However , thie gauge as it hae been noted repeat
edly / 14/ . reatri c ts the class (~f admiaei ble motions of the etring , 

therefore i n the preee nt paper tho stati c quark-anti quark potentieJ. 
will he calculated in the t~el~kc gauge in wblch there ie no dit
fi cult y noted above. This gauge ~ll be lntroduced immedlately in 

the reparametriza t i on-lnvariant action of the string. As a result, 

the problem of the choice of boundary conditione for tbe time coor
dinate of t he string with fixed ends i8 avoided in cODtrset witb 
papera/ 11 - 1 ) / 
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Ths material 1s arranged as follows6 The second section is de

voted to the Hamiltonian dynamics of the relativistic etring with 
fixed ends in tbe timelike gauge. In tbe third section tbe quantiza

tion cf this model is proposed. Neitber rsstriotions aD the space-ti 
me dimension nor tachyon etates appear in this approacb. Juet bere 
the static 1nterquark potential is calculated. In conolasion the ob

tained results are briefly discussed. In the Appendix a simple but 
consistent derivation is given in the nODrelativistic approximation 
of tbe potential. linearly rising with distance generated by a string. 

2. 	Hamiltonian pynamice of tbe Relativistio String in the Timelike 

Gaugo 

In 	tbe relativistic string theory the light-like gauge 

nP ~ 0 ».r~ - I ~ n (2.1)

1:Ii 
/1 	2/ . /' 6 /'is 	popular ' • Here J" (r, ) are tbe string coordiDates, ?Y 

2 	 ~ 6is 	a constant light-like vector a • 0 independent of" and 
PfW is the total. string momentum, QI" are the coordinatee of 

tithe center of mass" of the string at 7: = 06 The basic advantage of 

this gauge is tbat it enables ODe to resolve io a pol)~omial form ths 
subsidiary conditions on tbe string coordinates 

. / 2 I d.7
(.x~.Y) =0, X= 	dT J; = (J6 (2.2)

cJT 
AS a result, the dependent compcnente of tbe radiue-vector of tbe 

world sbeet of the string are expreseed by quadratic combinations of 
the indepeDdent (transverse) components of this vector. 

The light-like gauge (2.') does not allow one to deecribe sacb 
motions of the string when the conditioDs 

. / 

n(x~y)=O 	 (2.) 

are fulfilled/ 2 •14/. This drawbaCk is abssnt obviously in tbe time
2 ( v 1!. .... 2

like ga""o tbat can b. dif1.nod by (2.1) with 1'V ~ IV) - ( n.) ;> O. 
lEIIn thie gauge in the LoreDtz. reference frame wbere It- 0 tbe evo

lution parameter Z becomes proportional to time t 
In practice it is convenient to introduce immediately this gau

ge in the reparametrization-invariant action of tbe relativistic 

string 

2 

7}. Ji 
. 2 /2S =-1 Jdr jGid-VCi'i/ - J':r . 

(2.4)
'7 0 

/ 

As 	e. result , 'If. obtain 
t, ~ 

(2 .5 )SJt Jd6/.fr 2(~- J!2)~ (fj/5= 
t a 

'lher. .£== Y (1,6 )' and the dot denotes the differentiation 
with re.ps at to t ime t 

The t r anoi t1on t~om (2.4) to (2 65 ) is completely analogous to 
tbe tranD~t1on t r om the reparametr~at1on-1nvariwlt aot ion of a 
point-like part iele 7', 

I'S =-mSIFelr ? ;l = j 
I'
(7 ) (2.6 ) 

f 7:, 
to 	the action writt en in the gauge .r( r) = 'l 

2 
(2.7)S == -m f 

I' t , 
The atring action (2.5) is invariant under arbitrary transfor 

mati ODS of tbe parameter 6 

6-- ~ = ~(~ 6) (2.6) 
Hence I the Lagrangtan (2.5) in contraet with (2.7) is eingular/15 ,!6/ 
In the theory there is the pt'1.m.a.ry constraint, 1.e. the relation 
among tbe canonically conjugate variables X (t ,6) and p (t ,6) 

(2; 9)9(6)= j(~6)1(t, 6)=o, 
where 

2o£ r / .. . / Q

0(16)=-. = - (7 (;<-;'$7)_X(£) J/ . r37 £ 	 ) (2.10) 

:1 
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£ = -1 -(y:2(f_y-':-') -r (j:..f/ 
(2 .11 ) 

The identities/HI 

_ -"0. "" :r iI. ~ f 


fJ" - .:I.- = - £ :r ) 

(2 .12 ) 

_2 2 {.2 ( ; 2..!..2)2 t ..- Y : - - ,;r
,/ 

~eBUlt 1wwediate ly 1n the following expression for the canonical Ha-
miltoDian 'Ji- 'Ji-

H = SUi -cY)J6 = JJ6/j?Tf2f 2: (2.1) 

o 0 

The constraints (2.9) are of the f1rst_c laee/ 16 • 18/, ae it must be 

in the reparBm8tr1zat1on-1nvar1ant theory, 

1'9(6), <9(6 ')J = - ('9(6)+9(6))!..., fj (6,6') 
I J6 ( 2.14 )

Here { .. I ·· l are the Poiason brackets 

~, 

(2.15 )dG_SF 8 C) J,6tr,G}=J( ~~ 
o OJ: 2J Ii ap by 

and t1 (6,6) 18 the S -t'unotion that takas into account the boundary 

cond.i HoD.8 ror cIWDDi ca.l variable. Z (t . 6 ). P (t ,6 ) in the 

probl.. under c0n81derat1on. 

In the theory ot tbe relat i vi stio string with fixed ends the 
bol1Il.d.&ry condi t ions are 

yO,O) = 0, .r(!,:1i) = Ii, (2.16) 

1-(1,0) = j5"(f 6) = o. (2 . 17 ) 

.~ 

According t o the Dirac procedure/ 16/ the generalized Hamilt oni
an, generating the equatioDs of motion in the phase spac e is 

']j. 

H =/-1..- j'.Mi,6) tp(6) d6 = 
T (2.18)

Yi 0 'Ji

=Jd6 IpfT12j 2 ' -+- JJ\.(t,6) i prJ6. 
o 0 

To avoid the ~lctional freedom in the theory and to fix the 

Lagrange multiplier J. (t, 6) . it is necessary to impose, in addi
tion to the oonstraints (2 . 9) , the gauge condition/ 19/ • It is con
venient to choose the gauge in the following form 

~2 2~2 

;/(6) = f + r:x -I = 0 (2 . 19 ) 

The physical dYnamics will develop not in the _h ole phase space /~ 
but only on its submanifold rJ>c defined by (2 .9) and (2.19). It.... ia 
eaay to calculate the Poiseon brackets between ;f and !fJ on r 

J 'J - 2 iJ 6'd(6),'P(6) \1' ,-( (f6'!J(6,) (2.2 0) 

Tbu8, (2. 19) does fix the gauge. 

Delnanding that 

ol f - jt 
(2.21 )tif ;«6)) r ' = 1'}--'rJ \r ' '" 0 

one determines the Lagrange multiplier 

1j, J-i T } I " = 

9i 

~ .A (£, 6) {;< ,'P} d·6' = 
Ji , a 

(2 . 22 )=j;. U 6/)2.... L\ (6 6')J.6' = ,A/U,6)= o.
' 06' ,

Hence 0 

).,(t,6) = fl (1;) . (2.2) 

I
, .. 

The e quations of motion generated on by tbe generelized 
Hamiltonian (2 .18 ) have tbe form 

. - 112 _ ~ 

:7=/ I +).(i)l<, (2.24) 
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,. 
.:..,. 3/2 -: 

.... A (t) p
(2 . 25)? =1 vi 

To agree (2.24) with tbe boundary conditione (2.16), (2 .11), 008 

must put i\..(I) cO. Finally, the equati ons of motion are 


- ,/2 _ .:.. 3/2 -". 
(2 . 26)J ' - p, P=I J 

Tho solution of these equations ooeying t.be boundary conditions 

(2.,6), (2. 17 ) can be represonted by the Fourier aeries 

; (1 6) =' Ii 6 .., f 02, ~'}tlt (1t6)eY-;(- "n-if!) (2 . 27) 

_ :;; V'];r rt 'f O r~ ~ 

As Y ' ( t. 6) 1£1 real. t he wnpll tudl ea eX,. obey the cond1 tion 
-

(2. 28 )d' = 
n - -I. ' 6 ~ I 

The Poiseon brackets ot ,) ( t , ) and P ( , 6) are 

1.x '(t,6), pJU ,6';} = '?;; 'Jf} (6, 6 /), (2 . 29 ) 

where !J (6 ,6 ' ) 1s the alltiperiodical a -function 

T ""'" 

/J (6,6 /)=Z [c§ (6 - 6/-r-2Y1'n) 
(2.)0)

Jt~ - OQ 

f :-,""" 
6(6 ... 6/ ... 2Jin )J = 11 (It 6) ; /){ {It 6 '; ;;2 


~ 

Por the Poisson brackets at the wnplitudee d ODS gete from 

(2 . 29 ) n 

!r t J gteX, d =-iffi ~ , (2.)1 ) 

/I '" !.I rI , -m

/. , t . 1,2, .... J) - 1, ]) 1s the dimension ot epace-tiAo. 

Sub8titution of t he expansion (2.21) ~nto tbe cons t raLnt cq~-

tiOD (2.9) and into t be gauge c ondition (2 . 19) results , by vi rt ue 

or (2 . 26), 1n the following constraints on t be Pourier 8lIIpli t. u d.e. ;1 
~ OO " (2 .)2)L =~Z d 

_ 

cI :: 0 It == :!:' f,..z 2 , .. . :> 

/I 2JjJ :: - go<:) 
"'m '" ' 

" 


+ = 
f ,) -- :IvL =' - L- ote! o o 2 »= __ - 1" m 2 (2.)))
1 

Here the &mp H tude with n o is&; 

1/2~ 
eX =( Yl) 1< . (2 . )4) 

o t /
The algebra of the Poisson brackets of the const raints ~ is defi 
ned by 

1 ( , L,J - t { - J1?) L t :Ji (n - /??) S 
'" 

Jt. .,.. JJ1 2 rl,-m 
(2.)5) 

n' ""l m == 0, ~ f , , . . 
Kven at tbe classical level this algebra is not clo sed ae tbe gauge 
freedom is complv t ~ ly fixed by (2.)2). (2 .)) ). 

3. Static Interquark Potential Generated by a String 

A remarkable peculiari ty of the relat i vistic string model is 
tbat there arises the potential linearly rising witb a distance bet~ 
ween the string ende. 

Ons would think tbat thie potential makes senae o nly in the 
nonrelativlstlc approIiaatioD,but it i8 reaaonable at the quantum_ 
relativistic level ae well . In the Nambu-Got o string model with maa

aive ende tbe dynamical striog variables dIsappear in the nonrelati 
vlstic approximetion (see the Appendix) . As a result, tbe problem 

reduces to tho t wo- body ~amlcs with the central potential linearly 
rising with dietance. 

In tbe relativietic case it is natural t o conlder. as the static 
potential, the minimal value of the Qn~rgy L: etring withof tbe 
fixed enda ae a function of tbe distance j( between the string 
ends. A& the canonical Hamiltonian (2.13) i& time-independent, tben 

E= H (J. 1) 
Now the physical meaning of the gauge condition (2.19) i8 clear: tbe 

parame ter 6 i s chosen 80 tbat the energy density is constant along 
the string:. 1.e. , it ie independent of 6 

Let ue express the energy E in ter:rtls of the Fourier ampl1 tu
des taking into accoWlt the constraints (2 .)2), (2.33) 

7 



D.2)Fo?)=VJ'i/rYtrZ J.,;7
j' ! J1fpO -lf1 m 

At tbe classical level we get from ().2) the potential linearly rie

ing with distance 

V- (In = t ( R)=j')( D.3) 
(/ 

m,~ 

In the quantum c&ee F{R) in D.2) 1. an operator. Hence, 

V (,R)=,(~ I EU<) I tfo) 0.4) 
~ 0 J 

where ~ is the wave function of the groUDd state of the string. 
o

A straightforward way to quantize this model 1s to USB the Dirac 

method/1b/. After imposing the gauge condition (2.19) we obtain the 

Hamiltonian system with the second-clase constraints (2.9), (2.19). 
To ~o-ord.iaa.te the cOlIllDutators of the quantum operators, for e~ampls 

an' with ths oonstraints equations, it iD necessary to employ 

the rule 

k J k J. '" 
(3.5)[eln ,dm 

l= t 10( ~ , cX"" ~ , 
• 16where t..·...or are ths Dirac brackete/ / for the sst of constraints 

(2.)2), (2.33). Very complicated expressions thus obtained for the 
basic commutators ().5) do not enable one to realize directly this 

program even in the theory of a free relativistiC string 1n the 

timelike gauge/20/ 

More convenient for our purpose is another approaoh analogoue 
to the quantization of the free string in the covariant form/1 ,2/. 
We shall interpret the constraints (2.)2), (2.))) at the quantum 

level a8 the conditione for the physical state vectors, despite that 

thsse constraints are the sec ond-class ones. Remembsr that the Vira

soro conditions in tbe covariant quantization of ths free relativie

ti o string are the first-classconetralnte at tbe classicL~ level on

ly. In the quantum CaBe tbe algebra of the Virasoro operators i8 not 

closed due to the anomalous Schwinger. tsrms that appear as 8 result 

of the normal ordering of tbe operators in the V!raBoro conditions. 
This drawback by interpreting the Vira&oro operators as the condi

tions on the physioal state vectors 1s &8sily got over: it 18 suf

ficient to impose on the stat e Vectors only '~tbe poei Uve frequency 

parts"of theae operators. 

8 

501 ~e shall consider the amplitudes ct~ in the expansion 

(2.27) as the usual harmonia oscillator operators with the commuta
tiOD relations 

k J . J } (V r-i . k
[ex' d J = t d eX. = no,. () D. 6) 

".. '" n ) 111 »J 11 , -"" 

Putb.r in L we postulate the normal product of c( 
o II<+ 0<> 

y; 
0.7)L =...! Z :J. Cl : 

2 -d< '" 2o 1fI=--oo 

The operators L obey the following algebra 

'" 
+[L ,L ] = (n -J71) L 

(3.B)n m J!~'" 

+~(n-m)S + ])-fn,(I'/_t) 6 
2 n-m 12 n,-m 

If ?f,-, m ~ 0, 'two last terms in (J.B) vanish and the algebra 

of L ie closed. This enables one to impose the following condi,. 
tiona on the physical state vectors 

(3.9)L 1<1>=0, 11= f 2 L N> =d(O)lif),J l ' •• ') 

n o 
where rA (0) is a co·nstant that oan be introduoed into the classical 
expression ().7) by passing to the quantum theory. As L ~ Lt , 

·n n 
the conditions ().9) are sufficient that all the constraint equations 

will be satisfisd in the quantum oase at the level of matrix elements 

with respect to the phyeical states. 

In the model under consideration there appear only the space-like 

vectors C( ,therefore the problem of state vectors with a negative 
~ 

norm does not ariee here. Hence the mechania. that fixe8 the dimension 

of epace-time]) and the constant 0( (0) in the covariant quantum 
theory of the free relativistiC etrlng/1,2/ does not ~ork hers. The 

constant 0<. (0) in our case can be determined only from pb.yaioal 

consideratioD.8. 

In paper/"/ the attampt was made to fi~ tbe constants ~ and 

0( (0) in this problem demanding tbe fUlfilment of the Poincare al

gebra at tbe quantum level. But this approach is Obviously inconsis
tent because the formulation of the model of the relativ1stio atring 

with fixed ends aseumes immediately the loss of Lorentz invar1anoe. 

9 
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The same constant v(O) Can be introduced into the quantum 
expression for the s~ring energy 

;I. 2- _ '/2 
Ec R) = (1 R +712' dd' - 2C7ipJ(OJ) . (J. '0) 

.m m 
JJi~O 

Por the potential ( ) .4) we obtain 

-- / .1 2 ---.
VCR) ="Vr R -2:J1rd(o) (J.ll ) 
~ '~ 7 . . 

In principle this formula could be used ~or det e rmi ning the const anL 
u( (0) if the function V (R. ) is k.uOWD experi ment ally. 

/6-11 ')/ ,.
In papers ' devoted to the calcula t ion of the string po

tential the aecond term in ().11) t urDs out t o be dependent on the 
dimension of apace-time J) A fO.rcJal COnBi de r aUon leading 1 0 

this result is as f ollowe. The copstant 0'- (0) that appears i n (J. 9 ) 

and ( ).10) can be intsrpreted, accord1.n,g to pap&~2 1 / . as a co ntri 

bution of the 2ero-poiu t fluc tuations of harmonic oscillatora wi t h 

amplitudes ~ 
". 

• Really , taking into a ccount these fluc tuationa one 
should repla ce the classi cal expression 

00 1)-1 
l ' ,Id cl -2ZIma a (J.,2) 

m'{:O .J/( '" 111 =- ( ( =- ( 
m m 

by the operator 

CXI J)-j. 0.:, 0.0 IJ-( 
r ( t I "t" ( f 

2Lm~ (am CI", + 2) ': ([!-f)2~ m+2L. 2, ma,,, 0", 
m := f t- f m _ f m =, t w l (J. ,) 

Here the following notation is used: 

~~,d =Vm (i 
", 

d =lm a m=f,2. 3 . '" ' . /11 '" 

(J.14) 

, J '" a , I· 1 [ .' I ' 
[ CI." ,a", 1= O'J "".' [! = G , a ) = 0 

fl ' .." - 11 

'" 
In ().l)) it ia supposed that all the oscillatore ar~independent. 


But in the case under consideration the amplitudes ct are su bj ec

ted to the constraints (2.)2), (2.))). Therefore, at tixed m _e 

have]) - 2 independent ampli tudee, inatead of .IJ - 1. 

Thus, 


10 

iI-2::'c((O) = - - '> rn2 L , . D.'5) 
}11 = f 

~be divergen t Beries in (3.15) should be regularized. Compare it 

wi t h the IUemann ) -function 
eo _ 5 

) (S)=Z m /(eS)f 
11'1:: ( 

Thla functi on can be continued analytically to the point S -1. 

Thia gives f 
"$ (-1) = - 12 

Therefore, one may assume the renormalized value of v( (0) to be 

.J c _ o 
V\.(O)=~ (). ,6)

24 
This procedure of renormalizatioD of the divergent series ().1 5 ) 
turns out t o be in agree.ent with the requirement that in the nonco 

variant quantum theory of tbe free relativietic etri~ the Poincare 
algebra is fulfilled in the 26-dimeneional space-time 23/ . However, 

for the string with fi~ed ends this consideration is a bs olutely for
m~. 

The substitution of ( ).16) into ().11) leade to the stati c quark-
anti quark potential obtaiaed i n papers/6 - 11 / 

-v -, r1 0 2 ", { 11 -2 D.17)/ R)= VI '" f 2 -:Iv 

'lhl s i"orImla can be u. sed only at positive valuee of the expression 

WIder the radical sign . 

4. Con c 1 u s ion 

So. using t hb timelike gauge we have shown that the relativistic 

s t r ing connecti ng tbe quark- ant i quark generates between tbem t he s ta
ti c potential of the fom 

VCK)= ,I,1R"-..t't y) 0 ) 

y;here the const 8.J"i"t C~ 1 e a free parameter in the theory tbat 

should be dot ermined from experiment. The proposed method of quanti 
zation of the relativistic string rith fixed ende does no t lead to 

II 



restrictions on the space-time dimension,and there are no tachyon 

states. AD important point in this approach is the fulfilment of the 

constraints and gauge conditione in quantum theory only as the mat
rix elements with respect to physical etate vectors~ 

APFENDIX 

Nonrelativiatic limdt in the theory of the Nambu-Goto st~ing 

with massive ends. Here we represent simple but rigorous considera

tions that show 1n what way in the nonrelativistic limdt the potenti 
al linearly rising with distance appears in the string model. Let us 
1.ntroduce in the string action (2.5) the velocity of light C and 
take into accoWlt that the dimension of the constant in this- , 	 r 
c.... i. [HJ· [T] : 

t, 	 5i f ' 
s= -lldtjd6-y;' 2(C 2_y2)-r cti/ 

t 0 
1 (A.. 1 ) 

2 t, _ --, 
- Z.mefVe 2_II dt. 

. , l 
t ~ I r 

Here X. (t, 6),
~ L 

1.. (1,2, 6 t: 
! 

0, 6 ",.9i
2 

describe the 

trajectories of massive etring ends. Suppose that the velocities 

x(t,6) of all the string points Bre considerably less than the 
light velocity C 

j.i'Cf,6)i'::'4.C 0'; /;';:;; 
As a result. we obtain 

t2 'Ji 
2 2 .:...2 
~ "- '\' .x (A. 2)S 	~-i!C rdtJd6lf2' -2me +L m -' 

< ' 
(=/ t= / 2t 0 

The integral over d6 gives the length of the string at moment t. 
'Ie suppose that there are no folde on the string. The vuiation of 
the first term in (A.2) with respect to the string coordinates 

.x (t ,6), o.c:.6t.Yi results obviously in the requirement that 

the string should have the form of a segment of the straight line 
connecting the massive points on its ends. Therefore, the effective 

J2 

action 5 that iives the e quat10na of motion for the po1.nt mass 

on the string it~ 1_ 
t 	 2

S=-rcrIY({J - i dJld f - 2 711, ; .2 
I 	 J 1 2 2 r 

(A.) 

t 	 l r l , 
Hence 1 n the nonrelet1vie tio ~t tbe e t r1ng generates the potenti 
al linearl y ria1Q& -.i\.,b d1 81.anoe 

WI; -:i I) =rC IX (/J - .n OI 	 (A.4)
I 	 2. 1 t 

The string coordinates dlaappe&r tr~ tbe 41naai cs oompletely. The 

same result can be obtaineu b1 lnve a t is-ti on o f the equation of mo
tion of the string in the DonrelatiT1.t1 c approxLm&tion/ 5/. 
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HecTepeHKO B.B. EZ-85-739 
PacqeT cTaTHqecxoro Me~xaapxoaoro noTeHqHana 
B CTPYHHOH MOgenH BO BpeMeHH-nogo6HOH KanH6pOBKe 

CTpOHTCR KBaHTOBaR TeopHR penRTHBHCTCKOH CTpyHhl C 3aKpenneH 
HbiMH KOHIJ;aMH C HCnonb30BaHHeM BpeMeHH- nogo6HOJI KanH6pOBKH. 
B TeOpHH HeT orpaHHqeHHH Ha pasMepHOCTb llpOCTpaHCTBa-apeMeHH 
H TaXHOHHbiX COC TORHHH. CBR3H H KanH6pOBOqHhle ycnOBH.R BblllQnH.RIOT 
CH B KBaHTOBOM Cnyqae TOnbKO B cpe,L~HeM, Ha ypOBHe MaTpHq~ 
3neMeHTOB ITO ,L\OITYCTifMbiM /<Pli3HqecKHM/ BeKTOpaM COCTO.RHl:IH, CTpy
Hil reHeplfpyeT CTaTuqecKHH rroTeHu;Han V(R)=VY2R2 ;f-fO , r~e KOHC 
TaHTil fO HBJIHeTCH CB060,L\HblM rrapaMeTpOM TeOpHH, onpe,L\en.ReMbiM H3 
3KCrrepHMeHTa. 

Pa6oTa BbiiiOJIHeHa B Jla6opaTopHH TeopeTHqeCKOH cPH3HKH OH.m:l.. 

fipenpHKT 06beAHKeKHOro HHCTKTYTa R~epHWX HCCn~OBaKHA. ~y6Ha 1985 

Nesterenko V.V. E2-85-739 
Calculation of the Static Interquark Potential 
in the String Model in the Time-Like Gauge 

0uantum theory of the relativistic string with fixed ends 
is constructed in the timelike y,auc.;e. The gauge conditions 
are introduced in the reparametrization-invariant action of 
the string. In the theory there are no tachyon states and 
ePnstraints on the dimension of space-time. The constraints 
and :2,auge conditions are fulf i ld in quantum theory only as the 
matrix elements with respect to physical state vectors. 
Tl•e string generates the stat-ic interquark potential V(R)= 
.., v y2 R2 ~Eo , where to is a free parameter determined in the 
experiment. 

'Ihe investigation has been performed at the Laboratory 
of Tberetical Physics, JINR. 
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