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In this paper we present the results of an investigation of
‘the possibilities of the optical filtration of images obtained
from shadowgrams, namely, we discuss how to get rid of the images
of the wire electrodes present on the track images :

EXPERIMENTAL APPARATUS

In Fig.l the registration scheme is presented for obtaining
shadowgrams of electron tracks in a helium—methane streamer
chamber at a pressure of 10 atm/s/.Shadowgrams were registered
using a photocamera (fig.2). In order to register the diffrac—
tion patterns from all the streamers the objective was focused
at a plane situated at 2 cm from the back wall of the streamer
chamber,

Optical filtration was performed according to the scheme pre-
sented in Fig.3. To this end the shadowgram was placed in the
plane H,.The Fourier image of the track and the wires is formed
by the lens O; in the Fourier plane F;. The lens Oy performs
converse Fourier transformation in the plane F,, of the images
input in Hj.

Fig.1. Registration scheme of the holograms: 1 - nit-
rogen tank, 2 — high—voltage and earth electrodes,

3 - radioactive source %, 4 - streamer chamber,

§ - photomultiplier, 6 - univibrator, 7 - triggering
block for voltage pulse generator (HVG), 8 - HVG,

9 - delay line, 10 - nitrogen laser, 11 - quartz lens,

12 - rhodamine 6G laser cavity, 13 - beam expander,

14 - camera triggering block, 15 — photocamera with the
"Helios—40" objective, 16 ~ oseillograph C9-14, 17 - fiber
optics.
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Fig.2. Photograph of a shadow—
gram of an electron track in
the helium-methane chamber at
10 atm,

Fig.3. Scheme of qptical filtration: 1 — He-Ne laser.
in the TEMy.self-oseillation mode, 2 ~ beam expander
with pinhole O and Oz objectives for the direct and
inverse Fouriey transformations, 3 — IV camera, 4 -
TV monitor. "

DISCUSSION OF THE RESULTS

Optical filtration is based on the fact that a lens can pro—
vide the Fourier transformation of an optical signal/6/

In the case of track shadowgrams the function t(xy) describes
the registered information on the images of the electrode wires
and of the track of the charged particle: ¥xy) = h(xy) + g(hy),
where h(xy)describes the image of the wires, and g(%y) describes
the image of the streamers. If the shadowgram is placed at the
plane Hy; (Fig.3), then in the plane F; there is formed a Fou-
rier transform of t(xy), i. e., T(W, W ) On the other hand, since
the Fourier transformation is 11near Fit(xy)} = FIR(xy) +
+g(xy)} = A(Wewy) + G(wew y) »  where H(w wy) and G(w,w,) represent
the Fourier transforms of the functlons h(zy) and g(xy) and by the
operator F we denote the Fourier transformation.

From the above it is clear that by suppressing the Fourier

" transform of h(xy) -H(wxwy') , one can achieve registration at
the plane Fy only of the track image, since the lens Og, per-
forming the inverse Fourier transformatlon of the function:
G(w,w, ), reconstructs g(Xy) at Fy: F~ iG(w w )! = g(xy) .

The simplest way of suppre331ng H(w_w, ) conslsts in using
a suitable optical filter, which is capagle of suppressing
further propagation of le xWy). Experimentally it was estab-
lished that the use of a simple stop-band filter does not lead
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Fig.él. Fourier trans-—
form of the images of
the electrode wires.
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Fig.5. Optical filte-
red image of the track
shown in Fig.2.

Fig.6., Filtered image of track
photographed from the screen
of the TV monitor.

to a good filtration, since the spatial frequencies of the dif-
fraction images of the elements of the track and of the wires
are approximately identical, To suppress lexwy) we made use
of a matching filter which was situated in the plane Fi.

The filter was constructed in the following way. The shadow-
gram of the electrode wires was placed in the plane H; (to
obtain only the shadowgrams of the wires the streamer chamber
volume was photographed without applying the high voltage pulse,
i.e., no track in the chamber was formed). Thus, the film si-
tuated in the plane F] registered only the Fourier transform of
hOw)—le,w&) (Fig.4). After being processed photochemically,
the film, now representing the filter, is placed exactly at the
same place where it was during reglstratlon. Only in such a case
one can achieve reliable suppression of H(w,w,) and provide un-
impeded propagation of HG(W. wy) for further processing.

In Fig.5 the photograph is presented of a filtered track
image registered by a film situated in the plane F,.

The total suppression of the images of the wires can be

. achieved by using a telecamera forming the track image on .

a television monitor (TV), To this end the telecamera was placed
in the plane Fg.Adjusting the contrast of the image on the TV
monitor it is possible to suppress completely the images of the
wires (Fig.6).

Finally, we note that the described filtration system can
be used in an on-line scheme of shadowgram registration. To
this end the registration of shadowgrams is carried out from
the screen of the TV monitor, while at the plane [F; for cont-
rast elimination of the images of the wires, there is situated
the matched filter HOw,wy).



CONCLUSIONS

Making use of a simple and compact system of optical filtra-

tion one can schieve registration of a clean image of an elect-
- ron track registered by a shadowgram. A noticeable improvement

of the quality of the filtered track image is obtained by uti-

lizing a TV camera with subsequent tranamission of the image

to the TV monitor. Thus, from the screen of the TV monitor it

is possible to perform photoregistration of a highly contrast

track image cleared of all other optical disturbances.
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