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Table 1
The 74 lifetime of positrons in teflon nsec r
at 1.259K and 4.2K. 3t /-
/
Run Temp. T3 T__ //
/
8 (ns) 3, P 4
1 4.2 1.83 £0.11 B I N -
1 1.25 2,17 £0.13
2 4.2 1.83 £0.09 + +
2 1.25 2.17 £ 0.12 K 10°k 100°K
3 4.2 1.79 £ 0,05
3 1.25 2.19 £ 0.07
3 1.25 2.16 £ 0.10 Fig. 1, Temperature dependence of the Tg lifetime of
3 4.2 1.84 £ 0,06 positrons annihilating in teflon.

For example, in teflon at room temperature
there is a slight unwinding of the chain of CFgy
groups from a twist of 180° per 13 CFg groups
to a 180° twist per 15 CFg groups. A separation
of the chain axes also occurs [4]. This transition
results in a significant change of the positron
lifetime. The specific heat of teflon has been
measured at low temperatures. It has been found
that in the temperature region of 2.5%K the slope
of ¢/ T versus T2 curve changes. In the tempera-
ture interval of 3.3°K to 4.3°K, the curve is a
straight line with a slope of 7.6 x 10~ cal/g °K%,
and in the temperature interval of 1.2° to 2.0°K,
the curve is a straight line with a slope of
1.2 x 10-5 cal/g °K? [5].

We suggest that the anomalous rise in the posi-
trons' lifetime at 1.25°K may be due to a very low

temperature transition in teflon, for positron an-
nihilation lifetime studies at room temperature
have shown that the lifetime depends upon the
structure of teflon, and specific heat measure-
ments indicate a change in slope of a ¢/T versus
T4 curve at 2.5°K.

Experiments are being planned to measure
both the intermediate and long lifetime of posi-
trons as a function of the crystallinity and tem-
perature of the teflon.
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The principles of wavefront-reconstruction
imaging, first suggested and demonstrated by
one of us in 1948 [1-3], have recently been suc-
cessfully extended to the solution of spatial fil-
tering problems in coherent light [4-6], along the
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principles first suggested by Maréchal and Croce
in 1953 [7,8]. A 'true' optical filtering process
may require 'complex' addition of images (or of
their diffraction patterns)(rather than filtering
with masks, or 'complex' multiplication of dif-
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Fig. 1. Arrangement used for image synthesis by holo-
graphic Fourier transformation.
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fraction patterns, used in correlation filtering
heretofore). Complex 'image' addition (and, or
subtraction) may be called an 'optical image-
synthesis' process. The method described here
is based on the principles of Fourier-transform
holography [6, 9-11].

For analysis, consider a one-dimensional
model, By adding, in n successive exposures [,
the diffraction patterns of the image-transmittance
functions f, to the diffraction pattern of a refer-
ence delta function A5(0), the hologram exposure
is I= S tyl,, wherely, = Fy, Fy + AF,exp[-2riax]+
+ AFjexp[2niax], witha = 'off-set' between f,
and the point-reference Ry (fig. 1), and F,, =
Fourier-transform of f,,. By the now usual ex-
pansion [6, 9, 12], the hologram-transmittance in
the upper first side-band is

H(x)q ~ (tn)'%yA_y[ln:y ; F, + 1)

zr(3v+1) *

+W—(§FnFn) ZFy + } ,
which gives the desired 'image synthesis', in the
focal plane of a lens, by Fourier transformation
of the first term (the "signal" =S). (y = gamma
of the film.) The individual exposure times, ?, =t
here, are adjusted to avoid film saturation). Suc-
cess of the complex addition =y F, depends (as
verified by experiment) on the high "'signal'y/
"noise" ratio, characteristic of the method. With
the second term in eq. (1) taken as "noise™ = N,
one finds S/N = nA2/[(sy +1) =, F,, F}).

The arrangement used in our experiments is
sketched in fig. 1, and an example of image syn-
thesis, obtained by 'subtracting' the complex
image-transmittance function f9 from the com-
plex image-transmittance function f (see fig. 2a)
appears in fig. 2b. An essential element is the
'phase plate’ &, used (in this case) to obtain the
‘desired 'subtraction' by adding fo with a phase
shift of 7(1800). (The & adjustment is straight-
forward, by means of interference fringes formed

Fig. 2a, Photograph of functions f; = "Fourier subtrac-
tion" and fy ="', .urier, ,..raction” of which the com-
plex diffraction patterns were subtractively added ac-
cording to fig. 1. The hologram was recorded by ad-
ding, successively, the coherent background to the
Fourier transforms of f1 and of f 9 €Xp (~ir).

Fig. 2b, Fourier-transform reconstruction of the 'syn-
thesized image' (here the subtractive addition), ob~
tained in the focal plane of a lens by projecting a
plane, monochromatic (63284) wave through the holo-
gram recorded according to fig. 1 and fig. 2a. The un-
attenuated d.c. term, together with the two side-band
images are shown. The arrow points to the remaining
Jf1-portion, resulting from the use of a & shift slightly
different from 7 here, demonstrating the principle,

in the x-plane, with a temporary, auxiliary point-
reference Ry. O1, Og are microscope objectives).
The entire interferometric hologram-recording
process was carried out in 63284 laser light on
Polaroid P/N film, without any liquid gates (which
may be important in some cases).

This work was supported, in part, by a kind
assistance from the Office of Naval Research.
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There has been some disagreement lately concerning two integral equations whose solutions are
Fabry-Perot interferometer modes. Lotsch [1] has stated that his equation, which describes the modes
by the midplane patterns, and the earlier one formulated by Fox and Li [2] for the field patterns on the
mirror (actually in the aperture of the equivalent transmission system) are essentially different. The
latter authors [3] have shown mathematically that the two equations yield the same results in the sense
that the field pattern on the mirror which satisfies their equation produces the pattern on the midplane
which satisfies Lotsch's equation and conversely. Nevertheless in a recent letter Lotsch sets forth five
arguments which he states indicate that basic dissimilarities exist in the formulations. Since nothing in
his communication [4] actually demonstrates an error in Fox and Li's equivalence proof the question
should be closed, but to insure that there is no doubt of the equivalence we propose, in what follows, to
examine each of Lotsch's points and show them to be either invalid or irrelevant.

1) In this first item Lotsch evaluates his kernel K(x3, x,),

+1
K(xg, %o) = 2F exp{in Fxg - )%} [ . exp{i4uF[xy - $log+x)]%}dxy , (1)
asymptotically for large values of the Fresnel number F, to obtain
K(xg, %o) ~exp{inF(xg - %) 2H{/ F + (O/4) exp (-1}m)} , (22)
where
EY E R @-1) L E* E”
D= 1+¢ * m-'- nz=)1 —(—(;W exp (_im)[ (1 + t)2n+1 *+ (1 - t)2n+1:| (Zb)
E' =exp{itnF(1+ 8%}, E =exp{-inF(1-1?}, (20)
and
t = 3(xg + x9) . (2d)

* Editor's note: This discussion is now closed.
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