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methods considered should be the es-
tablishment and promotion of perma-
nent part-time faculty positions. I urge
also that the AIP and the most prestig-
ious departments of physics formulate
a program that will unify and strengthen
the efforts of individual physics depart-
ments, and which will encourage, in as
strong terms as possible, that everyone
.in the physics academic community ad-
dress himself to solving this problem.

JANEC. JACKSON
Brookings

South Dakota

Scale symmetry
In his recent article on scale symmetry
(January, page 23) Roman Jackiw sug-
gested that dilatation symmetry must
be inexact for massive particles. His
proof of this assertion applies, however,
only in the framework of the Lorentz
group, 0(3, 1). If one goes to the larger
group 0(4, 2) (the conformal group),.
which contains 0(3, 1) as a subgroup, it
is quite possible to construct an explicit
acceptable scale-invariant wave equa-
tion for massive spin-1/2 composite par- •
tide system, and we shall do this spe-
cifically for the quark triplet (<P,Jl, A)
system.

We begin with the most general mini-
mal linear parity-conserving currents in
the 0(4, 2) algebra of Dirac matrices1

where
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defines the quark masses (mp , mx ,
m\) assumed to be nonzero. (We adopt
the natural units ft = c = 1). The
simplest wave equation that conserves
this current is the 0(4, 2) wave equation

The Lagrangian density may be written
L = 6/, where 6^ „ is the energy-mo-
mentum tensor

(4)
:t

(Where [n ** v] means that the term is
repeated with n and v interchanged.)
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IBut L = 0 by virtue of the field equa-
L (3); that is, 0 / = 0. Thus, the
dilatation current and conformal cur-
rent defined respectively by

= (

(5)

Iare exactly conserved in the forms
9 / = 0; d'K,, = 0

Thus, the model has dilatation sym-
metry.

The 0(4, 2) mass equation for equation
(3) is simply

m-m2/M = 0 (6)

which has two eigenvalues, m = 0 and
m = M. We may associate m = 0 with
strictly massless Goldstone's bosons,
and m = M with the real world of
strongly interacting particles with non-
zero rest masses in the quark model.
Indeed, if m , = m^, then chiral
SU3 X SU3 symmetry is broken in the
manner proposed by Gell-Mann, Oakes
and Renner.2 We are thus able to ob-
tain a nontrivial scale-invariant wave
equation that fulfills Lorentz-covari-
ance, gauge-invariance, 0(4, 2) invari-
ance, and SlVinvariance in the ap-
propriate limit. Equations of type (3)
include convective currents (the second-
order derivative structure) and were
first considered in connection with radi-
ation reaction theories.3
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Waste management
jt is with great interest that I read
'Physics Looks at Waste Manage-
ment" in the February issue (page 32).
I would like to make the simple point
mat if people were less wasteful, there
Wuld be less junk around to contend
with. For example on the cover of this
fame issue, which represents a pile of
Junk cars, one can plainly see that the
green one, on the top of the pile, only
needs a new clutch.

DANIEL R. PARSIGNAULT
American Science and Engineering

Cambridge, Mass.

Correction
,, page 73—The u 6 u . c Bi»c . , ^

, D'e ̂  gas-main explosions shouldread 3 x 10-12 i n s t e a d o f 3 x 1 0 -1 n

First TEA Lasers
for Research and
Commercial Use

Transversely Excited Atmospheric
Pressure CO2 (TEA) Lasers manu-
factured by TRW INSTRUMENTS
will precision cut, drill and weld
ceramics, glass, plastics, metals and
abrasive substances, at roughly half
the cost of conventional longitudinal
discharge CO2 lasers, without waste
or contamination.

TRW Instruments has lined up a
series of "firsts" with a low-cost,
high power transverse discharge
laser head measuring a compact
9" high by 8" wide by 171/4"
long - that's right, INCHES. It
delivers the highest power in
infrared currently obtainable in
a commercial pulsed laser, with
peak power densities in excess
of 5 billion watts per square
inch. Low cost means under
$10,000.

Principal Specifications

Peak Power: 300 KW

Average Power: 20 Watts

Repetition Rate: 400 pps max.

Write or call TRW INSTRUMENTS
or their representative in your area
for complete specifications or cus-
tom instrumentation information.

TRW INSTRUMENTS
139 ILLINOIS STREET, EL SEGUNDO, CALIFORNIA 90245 • (213) 535-0854

TRW
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