S.C.CHANG

ALLENI. JANIS
A note on Perng’s unified field theory

Annales de I'l. H. P, section A, tome 17,n°3 (1972), p. 291-293
<http://www.numdam.org/item?id=AIHPA_1972__17_3 291_0>

© Gauthier-Villars, 1972, tous droits réserveés.

L’acces aux archives de la revue « Annales de I'L. H. P, section A » implique
I’accord avec les conditions générales d’utilisation (http://www.numdam.
org/conditions). Toute utilisation commerciale ou impression systématique
est constitutive d’une infraction pénale. Toute copie ou impression de ce
fichier doit contenir la présente mention de copyright.

NuMmbDAM

Article numérisé dans le cadre du programme
Numérisation de documents anciens mathématiques
http://www.numdam.org/


http://www.numdam.org/item?id=AIHPA_1972__17_3_291_0
http://www.numdam.org/conditions
http://www.numdam.org/conditions
http://www.numdam.org/
http://www.numdam.org/

Ann. Inst. Henri Poincaré, Section A :
Vol. XVII, n° 3, 1972, p. 291-293. Physique théorique.

A note on Perng’s unified field theory"

by

S. C. CHANG and ALLEN I. JANIS

University of Pittsburgh,
Pittsburgh, Pennsylvania, U. S. A.

ABSTRACT. — Based on Perng’s assumptions and a fundamental
property of a symmetric affine connection, a simple argument shows
the inconsistency of Perng’s theory.

Mr. Jeng J. Perng recently published a paper with the title A general-
lization of metric tensor and ils application in this periodical [1}. Some
of the basic assumptions of this paper have been found to be inconsistent,
or even worse, lead to the fantastic conclusion that there is no electro-
magnetic field. The details will be shown below.

One of Perng’s assumptions is that the tensor A satisfies the equation

1) Agym — T8, Ajx — T4, Ay = 0.
By interchanging indices, we have

2 Aimp — T Ap — T4 Ay = 0.

and

3) Anmte — Thy A — T4 Apn = 0.

If we subtract (1) from the sum of (2) and (3), and use Perng’s assump-
tion that the affine connection T}, is symmetric, we immediately get

(4) (Amh + Ahm) rlllL = Amlf,i + Aim,k - Aik,m:
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and then, by interchanging indices,

®) Amn + Awm) Th = Ak + Aimyt — Asi,me
From (4) and (5), it is esay to see that

1 . def. 1
'(6) Emh rfk = :'2 (Emk,i + Emi, k — ik, m)’ with Emp = é (Am/; ‘I‘ Ahm)-

If the tensor ¢ in Peng’s paper is defined by [later we will show,
based on Perng’s assumption, that this must be this case !] :

(7) gkm Emh = 6//:’

then from (6) and (7) we conclude that [remember ¢/ must be symmetric
according to (7)]:

b

. . 1 .
(8) r{k = Q e/m (Emk,i + Emi, k — Eik, m) = 2 ens (5mk,i + Emik — Cik, m)-

Perng specifies g:v% as the Christoffel symbol constructed by e,..

Therefore it is safe to conclude that
© AL

Now according to assumption (i) of Perng’s paper, the symmetric
affine connection I'/, is defined as

10y T/, = {le} F2mens g

From (9) and (10) we conclude that
(11) 2'epe/t 9, =0.

If ® =0, then Perng’s whole theory is empty. If = ;% 0, then
e o ¢ = 0, and because det (¢/¢) £ 0 [¢P ¢y, = 97 |] we must conclude
9s = 0, i. e. there is no electromagnetic field !

Next we want to prove that if the Christoffel symbol %:V‘; is defined

as

o 1
(12) %HV} = Qacp [eowv + covp — vl

with ¢¢ any second rank contravariant tensor, and if l‘g‘, is defined as
in Equation (10), then e°fe,, = 7.
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Proof. — Under an arbitrary coordinate transformation, {:v} as

defined in (12) will transform as
o' _odx'°[ dx* dx* 1oem ’>z
P‘"% T "t G ox
Since 2 x g,y £°* ¢, is a third rank mixed tensor, I}, as defined in (10)
will transform as

(13) W

__ox'°f oz dx" o xt ]
W ggm

or'® oz’ i+ e e oxr’v oz” |

Because I'], is a symmetric affine connection, it should transform

as
, or’e| oxt dx" ot xm
a4 T = o [dx’i* o Vi G dx"']

Subtracting (14) from (13) we have

dax'e 0%zt

oxm [Em. - 8m] dx’l’- z° =0, and thus ™ ¢, — 6[ = 0’

or
&S ggp = O,
Q. E. D.

If we deﬁne{ o1 IEPG [ + 25y,5 — @wyu, p] then we will conclude

pv -9 Spu, v Spvsp T Svu,p
emeg, =0 and because z,, is symmetric, then ¢ must be symmetric
and thus we also get ms¢, = §/".

We thus see that the symmetric affine connection I';, is totally deter-
mined by the tensor & if ¢, is nonsingular and if we postulate Ay, = 0.
Also, as we have shown, an attempt to modify the definition of the
tensor c* but keep the form of the symmetric affine connection proposed
by Perng is doomed to be a failure.
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