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It is explicitly shown that integral expressions of the dual-resonance propagators defined
on two-dimensional (one-“space” and one-“time’”) media exhibit a detailed symmetry when
the “space” axis and the “time” axis are interchanged in some sense with each other. For
example, the dual-resonance propagator in momentum space proves to get a parametric
integral representation of the form quite similar to the representation of the position-space
propagator through this interchange. In -particular, this reciprocal symmetry is shewn to
have an interesting connection with the recently known critical dimension of space for
which no ghosts appear.

It is likely that the symmetry has its origin in a graph-theoretical duality inherent in
two-dimensional planar media, but its prototype may also be found in the well-known
properties of the conventional Feynman propagators.

§1. Introduection

As is widely known, it is possible to represent both the conventional Feynman
propagator in position space and that in momentum space by similar parametric
integrals. These expressions exhibit a reciprocity which exists between them.

+ In fact we can write '

de(z—z') = f doe—temon j Dz () exp { —(/2) ﬁ dt (0 () /at)*}
= _ (/4 f daor? exp{— (i/2) [mia+ (z—z/¥/al}  (1-1P

for the former (x(a)=x’,x(0) =x), while the momentum-space propagator or
the Fourier transform of (1-1) takes the form

(B —md)=—G/2) | da exp{~ (/2) (mi~ 1)) 1-2)
up to a constant factor. Let us tentatively introduce dual positions y and y’ by

ap=y—y’. 1-3)
Then. (1:2) becomes

'=m)aw=—(/2) ﬁmda exp{— (@/2) [mia— (y—y')/al}.  (1-4a)

* We use .the metric g%=—gll=...=1. Then (z, p)=3 ¢"x"p", whereas we write p? for

(& p)-
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2028 M. Minami

It is evident that, in (1-1) and (1-4a), the exponential factor in one integrand
takes a shape similar to that of the other.

Choice is, however, not unique and if we instead introduce y and ¥’ by

p=y—y’ - 1-3)
and change the integration parameter (proper time) « to 8 by _
B=1/a, @1-5)

then we have

(' =m) an = — (G/2) Lwdﬂﬁ"’ exp{—(@/2)[m'/B— (y—y')'/BT. (1-4b)

~ This time the factor §~* appears as a factor symmetfically corresponding to q~?
in (1-1) [up to the present we have considered the space-time to be four.dimen.
sional].

The symmetry which we have just described is rather trivial but has a deep
connection with the reciprocal symmetries which lie among the field theoretical
quantities variously in position and momentum spaces. (Refer, e.g., to Ref. 1)) %

In a series of papers®™® we have brought ‘about propagators which the dual-
resonance models require. These new propagators just correspond to two-dimen-
sional generalizations of (1-1) or (1-2). As an extension of the position-space
propagator (1-1), we have defined (in Refs. 3) and 5))

42, 2.1 = [daemor (D25, yexp (~1D[2 (s, 3 DAY
= [Tawe g [alexp(~4D[2 6,0 DA, 1-6)
where D[z (s,£); D,*] is the Dirichlet integral of z(s,t) over the domain D,*:
Dle; Dl = [ dsdel 9x/05 + (9/00)]

and z"(s,z) denotes the harmonic part of z(s,z). On the other hand, as a
modification of (1-2), we have defined®* ' '

drl329, %91 = | daeer [ Dy (5, 5y exp DLy (s 1); D)

= [Taaemrg, [alep 4Dl 0D, @

where ¥"(s,2) is also the harmonic part of y(s, £).
As Dy, we call for

= {(s, )| 0<s<l, 0<2< 2} | 1-8)

) * Especially it should be recalled that the transposition '(1-3) or (1-3/) is natural from the
graph-theoretical point of view.
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)

or
o= {(s, )| 0=<s=2/, 0<t<<a with (0,2)=(2,9)}, 1-87)

both of which reduce to the conventional Feynman path {¢: 0<¢t<a} when [—0.
The vector (s, ) or v*(s,#) which is made use of in (1.-7) is also the
dual-position vector which can be more naturally defined in a two-dimensional
medium (see Ref. 2) and also Ref. 6)).
Incidentally the factor exp(—%mia) in (1-6) or (1-7) is a Wick-rotated
counterpart of exp(—3imy’a) in (1-1) or (1-2). Let us introduce here the

- inner radius r, associated with (1-8) or (1-8) by

ro=exp(—zna/l). a-9

- Then exp(—3imia) =r,™"*", so ‘that the intercept q, is given by

= —Imy/2rm .

(That is, if =1, then m= —2x/1.)

The main object of the present paper is to investigate the possibility whether
the simple symmetries which lie between the expressions (1-1) and (1-4a) or
(1-4b) can also be maintained in the case of the dual-resonance propagators.
We deal with this problem in terms of a fourleg diagram (when D\*=R,*) or
a two-leg one (when D*=Cy*). We will not, however, carry out the Fourier
transformation of (1-6), but we directly compare (1-7) with (1-6) in the same
way as we compared (1-4a) or (1-4b) with (1-1). As a result it will be shown
that the symmetry which can hold is deeply connected with the magic dimensions
of space-time, that is, the maximal number of dimensions for which no ghosts
appear. i i

The present work has been inspired by a short note by Brink and Nielsen.”
In the case in which we use the domain R,* the width [ plays the role of the
reciprocal variable 8 defined by (1-5) (or I/« corresponds to 3, while o/l to a).
This has a relation with-the Jacobi imaginary transformation and so is concerned
with the idea of Brink and Nielsen. On the other hand, in the case of using
the domain C,% such a replacement of the z-axis and the s-axis is so stringent
that we can only expect the symmetry to hold under more restricted conditions.

In the next two sections, we present two auxiliaries; in § 2 we shall solve
a boundary-value problem for 3"(s,z) to discuss the symmetry of the Dirichlet
integral factors in (1-6) and (1-7), and then in § 3 we consider the symmetry
of the weight ¢.[a] or ¢,[«]. Finally § 4 contains the main proposition that is
concerned with the reciprocal symmetries of the full expressions of propagators.

§ 2. Dirichlet’s problem for the dual-position

To obtain the explicit form of the exponential of D[y"(s,£); R*] in (1-7),

we shall first solve a boundary-value problem for the dual-position y"(s,z) when"
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the case is as depicted in Fig. 1. Let 3"(s,z) be harmonic in- Ry® and satisfy
the boundary condition
y(s, 0) =y, for 0<<s<I,
y({, ©) =y, for 0<t<a,
y(s, @) =y, for 0<s<l,
v(0, &) =y, for 0<t<a,

@1

in which y; 7=1,2,3,4, are constant vectors (with effective dimension 0.

According to the prescription in Ref. 2), the external momenta b1, s, Ds and p,
incident at the four corners are respectively equal to y,—y,, y:—vi, ys—y, .and

—Y¥s up to a common factor. We can obtain elementarily a solution of this
problem in the following form: :

" (5,9) = (1/m)Re iy:[log 01 (u/21)' /9, ((w—1) /20) 9, ((u+1) /20)]
+ (I/m)Re iy, [log 8, ((u—1) /213" /9 ((u—ia—1) /21) 9, ((u+ic—1) /21)]
— (/M) Reiyi[log &: ((u—ia) /21) /9. ((w—1—icr) /20) 9, ((u+1—icr) /20) ]
— (/m)Re iyi[log 9, (u/21)' /9, ((u—ia) /20) 0, ((u+ic) /20)],  (2-2)%

where
u=s+it . (@23
and ¥, (v) is an abbreviation of &, (v|7), © being given by
= (log ) /mi= ia/l. : @2-9

Next, let us, by means of the above solution y" (s, t), construct the complex
position z (s, t) in such a way that

z(s: t) =T (S, t) + iyh (S, t) : (2 : 5)
is analytic in R,®. If we employ the notation

bi=y1—y,, Dr=y:1—y1, DPs=y3— s, D=y~ s, (2-6)

* Solution of the case of (2-1) was once considered in Ref. 4), when y;=y,=0 and yi, ys
depend on s (see (3-10)—>(3-13) in Ref. 4)).

I
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Reciprocal Symmetries of the Dual-Resonance Propagators 2031
then z(s,2) given by (2-5) takes the form

2(s, ) = — (2/7:); 55 log 9, (u/2L) @7

up to a constant term. On the other hand, it follows from Green’s theorems,
the Cauchy-Riemann relations and others that

DIy*; Rl = § dr 5, 05*/0m) = §dr &, —0"/0r) = { dr @3 /o1, 2"

> far (e, =), (2-8)
where 7 is an arc length of the perimeter. Hence we eventually arrive at
exp{$D[y"; R*]} =1L 19, () 9 (v) | Sl 2-9)
in which %,j=1,2,3,4 and
v,=0, v,fl/Z, vy=1/24+1/2, u=7/2. (2-10)

Let us now turn to the case where D, is C,®. However, the necessary
solution of the boundary-value problem has already been listed in Ref. 8). Let
us tentatively pick out a simple case, as in Ref. 5), where

] po is incident to (s=0,2=0)
and )
—p, is incident. to. (s=2m (Z20),t=a).

P
I/n *

f—R e

A
Fig. 2.

Then, corresponding to- (2:9) one finds

Uf! <n71, +

—(PoyPa)/?™

exp {%D[_y"; o“]} = f) 01( -4 2-11)»

I 2

‘)
It should be remarked that in either case we have the theta-functions of the form
¥;((@a+12b) /lliae/l). This function is known to satisfy the following relation:*¥®

z
2

# The rhs is further rewritten as
| =752 84(m/l|log ro/ni) B4(—m/l|log ro/ni) |~ Por?ad’2"
**) See, for example, Ref. 9).
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l

, 2-12)

4

which fully indicates that I should be a reciprocal of @. It is hence convenient

to introduce a “reciprocal radius” r, by
ro=exp(—7nl/a), (2-13)
so that
log ry-log ro =7 ‘ 2-14)%®
Applying (2-12) to (2-9), we thus obtain the symmetrical relation
kl;[j |95 (vil (log 70) /i) B (v;| (log 7o) /mi| ~##70/"

=|(log ro) /mi| ®»#0r* klgj |9; (vi*|(log 7s)/7i) O+ (vs*| (log 7.)/mi)| = #7740/,
(2-15)
in which : \
v,*=0, v*=1/2, v*=1/2— (logr.)/2ni, wv*=—(logr.)/2ni } (2-16)
pr=p, pF=p, pF=p, pF=p ’
and. we have assumed p;=0. / '

Similarly, applying (2-12) to (2-11), we can prove the relatlon

log ro>
T

—(PoyPa)/27

l 19 log 7o

logro> m | logr,
| ——+—="2
2ni 1< ) +

43 2t

= I (lOg 7'0) /n—il (Po;Pa)/2% (rzomz/llro—l/?)_(po,pa)/z,,
' za 2 ; 1

Cm o 2
This is less symmetrical except when

—(PosPa)/?7

log 7 )

: @-17)
e

2m=I[.. (2-18)
Suppose (2:18) is satisfied. Then (2-17) now reads

9 ( log 7y log 7y >
1 .
2 271 e

—(Pos Pa)/27

logro> &(__}__i_log 7o
e 2 2mi

=| (log 7¢) /mi| Po P« (L2 ~1/3) = (PorPa) /2

X z‘h(— logr.',,, +1
27i 2

log 7o, >_191_< log 7o, i 1

].Og 7w > —(PoyDa)/27
i 2ni 2 )

713

2-17)

*) Remark that the relation (2-14) is identical with R;-Ry=n? of Brink and Nielsen.”? We
have adopted in the present paper the view-point that @ 'is a proper-time. However, as in Ref. 6),
the view that log 7y or @ is a “specific resistance” is also possible.

¥
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Reciprocal Symmetries of the Dual-Resonance Propagators 2033

The restriction (2-18) is intuitively natural since the domain is cylindrical and
(2-18) says that the two points to which p, and p, are incident should be sym.-
metrically- opposite. ‘

Before closing this section, ‘we remark that the expression of (2-9) continues
to be the same even if we set y,=y,=0 or y,=y,=0 (though the momentum
conservation should be more restricted). Suppose y,=7%,=0, as in Ref. 4). Then
we can regard ¥"(s,) as an eigenvalue of the following dual-position operator

Y6, )=QQ/vr) 25 (B./v)siny(n/l)s e/, (2-19)
' yfa;ow
where the hermitian coefficients B, are assumed to satisfy the quantum condition
[B.*, B, ]-=ivd., " (2-20)
In ‘this case we can write
9y[alexp 3D [v"; Ry*]} =<ys; atly1; 0, (2-21)

in which |y;#) is a simultaneous eigenstate of Y(s,z) for all 0<s<Cl
Let us set y;=,=0 in addition to y,=y,=0 in (2-21). Then we are led
to the following characterization of g,[a]:

9y[al =<ys=0; a|y»:=0;0) . (2-22)

§ 3. Determination of the weights g.[a] and g9,la]

Alternatively we can construct, as we did in Ref. 3), a quantum mechanics
starting with the position operator X*(s,¢) defined by

X (s, t)=(1/«/7)‘.(x0+poz)—(1/«/%) i (B./v) -cos y(n/l)s-e™*"/M. (3-1)

yae0

Then, instead of (2-22), we have the relation
9-[a] =<zs=0; a|2,=0; 0}, 3-2)

where ¢.[a] is the one already given at (1-6). Here the numbering system
follows the one in §2. It should be noted in advance that the Schrédinger
equation for {x;#| implies

{z;a]l =<{z;0|exp(—iaHp), ' 3-3)

where )
Hy=—pé/2— w/20) 3 (B.B-). 3-3)
ya0

We need further the (indefinite) occupation number states |z,*> of B,*B“,/y
constructed from the “vacuum” |[0)> defined by
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2034 M. Minami

B,*|0>=0. »>0)
Let us first remark that there exists a factor
. zxe=0; |z =0; 0>
included in (3-2) where |x,;£> is an eigenstate of (Xo+pet). Since
Czaw=0; | (X +pot) |> =0, 39
we can verify ‘

{xs=0; | £ =0; 0) = const lim o~ exp (— /) =const ¢~>*,  (3.5)

Zgy—0

where 0, indicates the effective dimension of x,.
-Next we should calculate the factor

{z,;0lexp{— (ira/2l) [B.B-,+ B-,B,]}|z,”; 0>
=33¢x; 0lm,)<m,| z,'; 0) exp[ — (wa/l)ym.], (3-6)
where |z,;0) is an eigenstate of (B,—B_,)/v. Notice then that
{z,;0|[B.B-,+ B_,B.]|n,>=2iyn{x,;0|n,> @-7

proves to be an Hermite differential equation whose solution. is {z,;0{7n,>. Hence
the expression

{x,; 0|n) =const-lim H, (x) / (2"n!)"*
z-0
0 for n=o0dd,

= const{ (3-8
(=1/2""n"*/ (n/2)! for n=-even,

because of the behaviour of the Hermite polynomial H,(z).'® It follows then

that the rhs of (3.6) equals
gl(Zk) 1/ (4R 1Yie "Dk = {1 exp[ — 27 (/1) v]} . (3-9)

This is of course identical with a result by Brink and Nielsen.” Thus we arrive
at ;

9. [a] = const (/1) 11 {1—exp[ — 2z (a/0) ]},  (3-10)

where § is the effective dimension of B, (which we provisionally distinguish
from ¢y).

Now that we have (3-10), then, using the change of variable (1-9), we can
eventually rewrite (1-6) as

1 ©
dr[zs(s), 2:(s) ] = const j drgo™ ™ (—log )™ T[] 1 —r*)~"*
0 y=1

X exp{—4D[z" (s, 1); R*]}, , -1
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Reciprocal Symﬁetries of the Dual-Resonance Propagators 2035

which, we stress again, corresponds to (1-1).
Now it is apparent that if we follow a similar line of manipulation, we can
-also put forward the following expression for Ar[ys, v.]:

~ 1 0. .
4r[ys, y1] =const I drire @[] (1—7™)""" exp {4 D[y" (s, £); R*]}, (3-12a)
Jo y=1

which actually corresponds to (1-4a). The tentative reason why we have erased
the factor (—log7y)~*/ is that Y (s,z) given by (2-19) is free from the zero-

mode term, and this corresponds to the fact that in the integrand of (1-4a)

missing is the factor o which, however, the integrand of (1-1) possesses.
Our choice of Y(s,z) of (2-19), however, depends on the boundary data

¥s=y,=0. Therefore if we more generally suppose the finite boundary values.

on both sides of R, the situation becomes somewhat different. In fact this
alternation seems necessary if one wants to bring about the expression of 4, R
corresponding to (1-4b). In this case we should make use of the variable I/«
instead of «/l, as well as 7. defined by (2-13). Then it may be appropriate
to put forward the following expression

~ - 1 ©
Ar[ys, 1} =const j drorz® ™t (—log ro)~ % TI (1 —r2)-%7
0 y=1 ~

x exp{3D[¥" (s, ) ; Ro*1} | ryoreo (3-12b)

which now corresponds to (1:4b). This time we have taken into account the
zero-mode term and Y'(s,z) should turn to be of the form

Y, 8)=Q/VI) Yo+ qes) + 1/V7) 2 B.//v) -siny(n/a)t-e~™/* . (3-13)

30

Here y, and B, are non-commutable with g, and B, respectively in the same
way the set X, po, B, and B_, satisfy. '

Let us next turn to the pomeron-propagator case (when D*=C,*). The
expression of Ap[z,(s), z,(s) ], however, remains nearly the same as (3-11) except
for the fact that [ (1—#)"** in (3-11) should be replaced by I[(1—#>)"’.
This is because the number of coefficient operators of the following X(s, z) for
the pomeron is doubled:®

X (s, 2) = (1/v2I) %o+ put)
—@/V2r) 5 [(A/W)siny(a/)s+ B./v)cos v (n/l)s]e= e,
P :

(3-19)
In accordance, dr[p,, pJ*® corresponding to (3-12a) should take the form ]

*). We write 45[ Pey pol for de[y(s)] of (1-7), since simple relations between momenta and
dual positions are missing in non-planar cases.
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2036 M. Minami

~ 1 @ !
Ap[pa, Po] =const J‘ droro"“"_l H (1 —7‘02")—37‘0_8(‘1“”’“)/4"
0 v=1

—(Pos Pa)/27

}19,( & log7, . (3-152)

log r0>19 < m | logr,
.._._-I-_*
27i ' l

log 7y >
i 2mi

bied

while the one corresponding to (3-12b) should be of the form

~ 1 © .
dr[ pas o] =const j drars® (=log 7)™/ T] (1 —rg) trgi@vra)is
0 B y=1

(Po;Pa)/i=
,01 ( 10g 7.‘00
l 27i

| log 7o >19( m logrm'é_logrm>"
i 1 2m | m

(3-15b)
Note that we have inserted by hand the factor 7,~*?»?«/4* in (3.15a) and r5*@vPa)/én
in (3-15b), whereas a straightforward result from the definition implies e=0.
However, as will be demonstrated below, if we are allowed to put e=1, then
we shall be led to a more symmetrical result. Let us remark that, when e=1,

this extra factor cancels the »,—0 or r,—>0 singularity arising from the ¢;-func-
tions in the integrand.

§4. Reciprocal symmetries of the propagator

We are now in a position to consider possible symmetries appearing on full
expressions of the dual-resonance propagators. Let us first try to exchange the
integration variable in (3-12a) from 7, to 7. by use of (2-14):

-~ 1 i =)
Ar[ys, y1] = const j drora'rey® (log 7o) T (1 —r™)~%?
0 y=1
X 11 |8 (vi) 94 (vg) |~ P2 20/, 4-1)°
= ‘

in which r,=exp(n’/logr,). Let us next exploit the relation (2-15) and the
well-known formula

’

H (1 7 2»)— _71.1/2 1/12 —1/12 (log r ) 1/2]:[ (1 r2v - (4' 2)

on the rhs of (4:1). Then

-~ 1 ©
Ar[ys, ¥1] =const j; drr3 @ - (Jog )20 Hl (A —r2)-2n
=

log .7:,o > Y (v,*
i

—(25% Pr*)/n

x |log ro/nilz(m,pk)/njlgc’ﬁj <.vk* log 7, )

(43

4-3)

By our requirement that the integrand of (4-3) should conform to the integrand

of (3-11) (in the same way as the integrand of (1-4b) does to that of (1-1)),
we obtain the equations

X
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Reciprocal Symmetries of the Duyal-Resonance Propagators 2037

—a+ (6/24) =0, }
24+0@0/D+2(ps b)) /n=00/2.

Incidentally, if the first equation of (4-4) is satisfied, we have the factor r %t
in (4-3) and this corresponds to the fact that the factor exp( —imi'a/2) in (1-4a)
becomes exp(—im,"/28) in (1-4b). Now suppose all p;=0. Then we have
0=24a, and 0y=4+120. If ay=1, we shall obtain §=24 and 0o=16, the last
being compatible with our recent result c(=00/2) =8 in Ref. 11). If we instead
put §=07,, then

449

2 (Bj, o) =4 . (4-5)%
ik

Let us next choose the second expression (3-12b). In this case, the require-
ment we should impose turns to be that if we write (3:12b) in terms of the
ro-variable, then the factor in the integrand made up of —logr, should disappear
in order to produce only a pole singularity in momentum space. This is also
the case when (1-4b) is. transcribed back to (1.-2) with the use of (1-5). On
exploiting (2:15) and (4-2), we readily have

1 oo
dr [yl’ y3] = const J‘ droro_(s/“)‘lr;““("/“) (log 7-0)—24'(80/2)—(3/4) H (1 — 7-02")—-5/2
0 y=1

% 10_;0;;,-_& S(ps, m/rf,g 0j<kalo§iro>ﬁk<w!lo§iro) —(o5 PR)/7 “ws
Hence we obtain
: —ao+ (0/24) =0, } .
—24 (0,/2) — ©/9 ~ (25 5 /2 =0,

which, however, is exactly the same with (4-4). This duality was also alluded
in Ref. 11).

We can formally carry out a similar procedure in the case of pomeron
propagator. Let us first rewrite dp[p,, po] of (3-15a) for 2m=1l, (2-18), as

JF[Pa’ Po]

oo

1
= const j drara'rey™® (log 7.)* T] (1 — ™) ~%r,—¢Popa)/i
A £

y=1

a1 doun
2 2ni

i

log_ro>§l<_i+1°g_ro
i 2 2m

log- 7o >i—(1iu, Pa)/2m

i /|

1 ‘ .

= const I drwr;l—'@/l?)'—(ﬂmPa)/‘i”r‘;a(ﬁ'(0/12)+(1—E)(1’0yPa)/47r
0 .

log 7o (Do P27

x (log 7)== [ (1~ )=
) y=1 e

* Fairlie and Roberts!® once remarked that a direct application of the Weierstrauss condition
- (of the Plateau problem) implies 3} (p;, px) =0.
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% 191<_1___1°_gg
2

log 7o, ) 3, <l 4 log 7o,
)

log P > "‘(Pm Pa)/27
17 2 27

we /|
in which we have also used (4-2) 'and (2-17"). By a direct inspection, we
shall obtain, in place of (4-4), the following condition: -

’ (4' 8)

— o+ (0/12) + A —¢) (po, o) /47 =0 ,}
2+ (0/2) + (b0, o) /2m=00/2 . -

It should, however, be noticed that we have necessarily the factor 7;Po?a/4% in
(4-8) which cancels another reciprocal factor arising from the ¢-functions. Hence,
by comparison with (3-15a), we should be led to a more symmetrical situation
when we choose e=1. Then the first equation of (4-9) implies that a,=0/12.

4-9)

Therefore it follows from «,=2 that §=24, which is again the magic number

of dimensions. The second equation tells us that if §=0@,, then (p,, p,) = —4r.
The final concern is with the rhs of (3-15b) rewritten for 2m =1 as

- 1
AF[pw Po] = const J- droro*l—(ﬂ/ﬁ)—(pm Pa)/Any — o+ (0/12) + (1=6) (P, Pa)/4m
o

X (log ro)~*+Com~@m ];[1 A —r)~?

log 7w (Do Pa)/2m —(Do» Pa)/2m

X

z‘);(—k’gr" +1

log 7 > 9, <log o | 1
27i 2 ;

logro>
i/ 27i - 2 ./

e

T

|
1

. (4-10)

It is however apparent that the condition derived from the requirement that the

multiple of —lbg 7o in the integrand should be zero is exactly identical to (4-9).

We have thus far given an affirmative answer to the possibility of a recipro-
cal symmetry which can formally exist between the representations of dual-reso-
nance propagators. As to its physical implications or .its impact on further
development of theoretical sides of the models, the present author has not yet
any opinion. However, the relation logry-logr.=7n% (2-14), on which the
reciprocal symmetry naively depends, seems to suggest that this- symmetry is of
new character somewhat different from the Veneziano duality which may be
considered as depending on the relation of the type r,+7/=1. In this con-
nection, it should be recalled that a parallelism rather strongly lies between the
non-linear relation (2-14) and the relation which defines the temperature of the

dual net of the two-dimensional Ising system, that is, the relation of the form-

sinh (J/&RT) -sinh (J/kT*) =1.% On the other side, this tells us a possibility of
a thermodynamical description of 'our symmetry (for example, it may be conjec-
tured that the critical case of the Douglas condition for the pomeron propagator®
can be interpreted as corresponding to a Curie point).

* This is also alluded by Cremmer and Scherk.1®
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Finally it is also interesting to note that our symmetry is truly reminiscent

of the so-called Nelson symmetry'® which, roughly speaking, says that an inter- -

change of the time and the length of one-.volume leaves an inner product invariant.
Nowadays it is known that Nelson’s symmetry has a trend of bringing a vast
economy in the area of the so-called P(¢),-field theory.* Our reciprocal symmetry
is also expected to work as a tool to bring on a new interpretation and a further
characterization of the dual-resonance model.
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