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In a complex n-dimensional non-analytic manifold S» characterized by a
general non-analytic coordinate transformation scheme, a special transform-
ation called unitary non-analytic spinor transformation has been framed.
It is shown that a mixed spinor of the second rank undergoing this trans-
formation is associated with a real vector undergoing, in general, a (2n2—n)-
dimensional Lorentz transformation which leaves invariant a quadratic
form with n2 positive squares and n(n- 1) negative squares. In the auxi-
liary space Rgs this unitary spinor transformation, however, induces a 2n-
dimensional contact transformation having (1—1) correspondence, thus
constituting the spinor representation in'S» of the contact transformation in

Raa.
INTRODUCTION

In a previous paper (Ghosh 1966) a generalized theory of spinors has been
developed in a non-analytic complex n-space S, having an auxiliary real
space R, associated with it. It has been shown that there exists a (1-—1)
correspondence between similar entities in S8, and R,,, the relevant connec-
tion formulae being expressible by means of a set of two-index spin-tensors
with characteristic structure which is preserved if S, or R, is specialized.
The object of the present paper is to discuss a special transformation in Sy,
called unitary non-analytic spinor transformation which leaves invariant an
elementary spinor 7,, with 2n non-vanishing components (7; =14, T =
—i, with g = v) and to show that its ‘analogue’ in E,, is a 2n-dimensional
contact transformation. In an earlier paper (Ghosh 1958) this relationship
between the two transformations was first noticed. It is further noted that a
mixed spinor undergoing this unitary transformation in 8, or its analogue, a
mixed tensor, undergoing a contact transformation in R,, induces, in general, a
(2n2—mn)-dimensional Lorentz transformation to a vector associated with it.

§ 1. Referring to § 1 of my paper (Ghosh 1966) we write the transformation

formula for 7, in the form

Ty = ,,aﬂ(g;xl)(g;xﬂ), .. .. . .. (LD)
where the dummy indices run over the values 1,2, ...7, 1, 2, ...%. Substi-
tuting the non-vanishing components of 748 in (1.1) we get

T = LEXNEX) - (EXNEXY)) e )
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where (¢, €) are surnmed over the values 1, 2, ... n. Postulating the invariance

of 1, we obtain the conditions for a unitary non-analytic spinor transform-
ation in S, as follows:

(HEYEX)—(OX)(EX) =0,
(GEYEX)—(EXYEX) = 1if A=o,
=0,if A o. ee . (LB)
Expressing the above in matrix form one can see that the determinant A of
the unitary transformation coefficients satisfy the equation
Az=1. R ¢ I3

The associated contravariant spinor 7 will be defined by the 2n non-vanish-
ing components
NRY = e—f miw == ¢, With u = ». - .. (L5
The spinors 7%**, n,, serve as metric spinors in §,. The raising and
lowering of spinor indices may be performed under the scheme
l/’“ = 7]’”‘!’1‘7 ‘l’u = l/lvﬂy“, ‘e e .. (16)
where
e = 1o = .
Thus
PE = —iyg, Yo = — >, .. .. .o (17
It may be noted that the contravariant and the covariant transformation
coefficients are connected by means of the equation

EXF=np XE . L. L. L (18
whence we obtain the relations
£X'e = £X), ¢ )
HXE = —£X0

To define an infinitesimal unitary non-analytic spinor transformation we take
the infinitesimal transformation equations (Ghosh 1966)

o' = gkLefb(x0, 21, ... x2n1) .. .. .. (1.10)
with the transformation coefficients
£ X = 8 et F¥, £ X'F = e F*
EXF = el F¥, £ Xit = —ef PP, ¢ B ¥
where F* denotes f* 14 if>" H, .
Making use of (1.8) we then derive the set of conditions
faF* = ~£¢F°'=:}

_ : (1.12)
EaFP = £, F%
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which the f’s must satisfy. In real terms the above gives

ofe-l _ afma
oxA-17 T Qatn—e’
€ 1 -1 " - € 7%\
ol A o _of . . (13)

0224-2 T DxPn-€’ gxA-1 = Ppe-1°
Consider now a mixed spinor K* satisfying the structural equation
K=K, .. .. .. . (L9
so that
K= K2, L= —K.

Applying the rule (1.7) of raising and lowering of indices one can see that K%
will have the bilinear form

KM= ¢Fx —xt¢, .. .. .. .. (1.158)
if constructed with ¢#, Xx,, two arbitrary spinors of rank 1.
In general, K¥' has 2n2—n mutually independent components, the structure
(1.14) being preserved when K% undergoes the unitary non-analytic spinor
transformation. Expressing the components of K* in terms of (2n2—n) real
quantities k; suitably chosen in conformity with the structural relation (1.14)
and expressing the invariant K K; in terms of k; one can remark that
when K* undergoes a unitary non-analytic spinor transformation, the vector
ks undergoes a real Lorentz transformation leaving invariant a quadratic
form with n2 positive squares and n(n—1) negative squares.

§2. Let us now frame the 2n-dimensional contact transformation in R,
which is the analogue of the unitary non-analytic spinor transformation in
Sp. Let Pg; denote the tensor in Ry, corresponding to 7, in S, then (Ghosh
1966)

Py = S:S;'qw, s .. .. .. oo (20)
where the spin-tensors S% are defined by the non-vanishing components

A — A . 3 _ I — .

8 =1 8, =i 8_ =18 _=-i .. . (22

Evaluating (2.1), the 2» non-vanishing components of Pg; are given by
Py yon-y=2,Po_jp-1=—-2,0=12,...m). .. .. (23)

Postulating its invariance in Ry, under a 2»n-dimensional contact trans-

formation we obtain the conditions expressed as follows:

(o) (o) -G o) =0
o o Y v [ s

e—l) (Zn—e) 2n—e e—1 ) 1 i
(A—l 2n—c _(A—l) Mma) = A= C

=0,if x£0 .. .. (2.4)
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where we have used the symbol (;) to denote dx</0x'A, the set of basic trans-

formation equations defining the contact transformation being of the type

x'h = k0, 21, .. 22871y (£ =0,1,...2n~1) .. .. (2.5)
with its inverse.
Setting

26-1 = q-, x2n—€ = p*,

d 0 0 d

one can verify that these are the conditions for 2n-dimensional contact trans-
formation in Lagrangian form. The contravariant tensor P¥! associated to
Py will have 2n non-vanishing components

PA-L2n-) = 3 P20 A-l= ) .. .. (2.6)
The tensors Pk!, Py may be regarded as metric tensors, the raising and
lowering of indices being performed according to the scheme
AP¥ = Ak, ARP,; = A, e @
s0 that
k! k& 1
P'p, =P'P, =35
It may be noted that the contravariant and covariant transformation coeffi-
cients with regard to a contact transformation are connected by the equation

ox'n oxk
Fr = Pkleh——ax,m e .. . .. (2.8)
This gives
or'e-1  gx2n-A dx'2n-¢  gri-1
oxA-1 — a0’ G-} T ggo-1’
ox'2n—o dx?-A  Qx'o-1 OxA-1
orA-T o 1’ FA T gpero’ (29)

Using (2.9) in (2.4) we obtain the Poisson conditions in the usual form.
The analogue of the spinor K:,‘ in 8, is the mixed tensor C;" in R,, satis-
fying the structural equation
k
Cr=CiP"P,, .. .. .. ..(210)

the form being preserved when Cf undergoes a contact transformation.
Tensors of higher rank having this property will have special structure
which can be formulated by suitably introducing P¥!, Pj;.
The bilinear differential form invariant under a contact transformation
may be written as
Pyyda’*82" = Prdx¥éxt, .. . .. (2.11)

d and 3 being two differential symbols.
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Introducing the metric tensor Py, the canonical equations of motion
take the covariant vector form

dzt 7]
P“Tit—=557‘(2ﬂ)' ‘e .. .. .. (2.12)
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