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At one time, most e-mail was text, 
readable on a screen. Now, many 

types of non-textual information 
are being transmitted using a large 
variety of formats. When browsers 
such as Mosaic, Netscape, or Inter
net Explorer are used to obtain in
formation, format conversions are 
often transparent to the user. How
ever, once one leaves this cozy 
world, format conversion can be a 
problem. 

Problems result because of the 
inability of Internet e-mail to han
dle binary files. The commonly used 
ASCII character set only uses seven 
of the eight bits available in a byte. 
The eighth bit is often used as a par
ity bit and, in general, is not pre
served in e-mail transmissions. This 
works for text, but fails miserably 
when binary files such as images, 
executable programs, or movies are 
mailed. A solution is to encode a bi
nary file into a format that uses only 
seven bits of each byte and transmit 
this encoded file. The receiver 
would then decode the received file 
back to its original binary version. 
Unfortunately, there are many en
coding methods in use including 
BinHex, Base64, uuencode, and 
xxencode. While many e-mail utili
ties will handle one or more of these 
formats transparently, a message re

ceived in a format unknown to your 
e-mail utility will be unreadable. 
The rational approach is to delete 
these messages on sight. However, if 
you insist on reading them, you 
need a decoding utility. 

One such utility, UUDeview, is a 
versatile public-domain tool, which 
can decode messages in any of the 
four formats listed above and can 
encode files into Base64, uuencode, 
and xxencode. When decoding, 
UUDeview accepts an unsorted list 
of files containing a mixture of text 
and encoded data. It locates the en
coded parts, determines the format, 
splices file-spanning data together 
and decodes. UUDeview is available 
for UNIX, Windows, and DOS. 

A starting point for obtaining 
UUDeview is www.uni-frankfurt. 
de/~fp/uudeview/. First select your 
environment. To obtain the Windows 
version, click "UUDeview 1.1 for 
Windows." Detailed instructions for 
downloading can be obtained by 
clicking "How to install." You need to 
choose between a 16- and 32-bit ver
sion. The latter is a little faster and 
can handle larger files, but is six times 
larger. I chose the 16-bit version and 
clicked the corresponding "Down
load" link. This downloads a 43(1 KB 
zip-compacted file, uudeview.zip. 
(On some browsers you may need to 
use the right button of your mouse to 
click the "Download" button and 
then "Save the Link," button or some
thing similarly labeled.) 

To use UUDeview you will also 
need the file "vbrun300.dll." If it is 
not on your disk already, you can 
download vbr300.zip by clicking 
"Visual Basic Runtime" on the instal
lation page. Now "unzip" it and put 
the resultant vbrun300.dll into your 
Windows system directory, usually ei

ther c:\windows\system or c:\win\ 
system. Now "unzip" the down
loaded uudeview.zip file to create 
uudeview.exe, and it is ready for use. 
Create "shortcut" icons as you wish. 

To "unzip" a file, use pkunzip or 
WinZip. They can be obtained 
through the "How to install" page at 
www.miken.com/uud/install.htm. 
One subtlety in the case of pkunzip 
is that you download a file named 
"pkz204g.exe" (or something simi
lar) and then run it by double click
ing. This creates the desired "pkun
zip.exe" and other files. Put a copy 
of pkunzip.exe in the directory con
taining the files to be unzipped, go 
into DOS, and from the same direc
tory type "pkunzip filename" where 
"filename" is the name of the file to 
be unzipped. 

Click on the UUDeview.exe file
name or icon to use the program. 
For decoding, click the "decode" but
ton and then "add." A window will 
open allowing you to choose the files 
to be decoded. After clicking on the 
desired files, click "ok" and the se
lected files will be added to the "de
code these files:" list. When you have 
finished selecting files, click "pre
view>" to see what decoded files will 
be created, set the box to the right of 
the "path:" button to the desired des
tination directory and click "go!" The 
desired files will be decoded and 
placed in the selected directory. 

To encode a file, click the "en
code" button, type or select a file
name for the "encode file" box, and 
select an encoding format and a file
name for the formatted file. If the 
selected file exists, and a destination 
directory is selected for the format
ted file, the "go!" button will be acti
vated. Clicking it will format the file. 

Here we have described the 
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downloading and use of UUDeview 
in a Windows environment. The 
process for downloading DOS is 
similar except the vbrun300.dll file 
is not needed. The UNIX version 
uses gzip compression of a tar file 
rather than pkzip. You download C 
source code together with the ap
propriate support files and a "make" 
file for compiling and linking. Re
gardless of the environment, with 
UUDeview, unreadable files will be
come a fading memory—at least for 
a little while. 

OPN Contributing Editor Bob Jopson works on light
wave systems at Lucent Technologies; virgin@ 
lucent.com. 
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Holography and 
Holographic 

Interferometry 
BY MASUD MANSURIPUR 

Holography dates back to 1947, 
when Hungarian-born British 

scientist Dennis Gabor (1900-1979) 
developed the theory of holography 
while working to improve electron 
microscopy. 1 , 2 Gabor coined the 
term hologram from the Greek 
words holos (meaning whole) and 
gramma (meaning message). The 
1971 Nobel prize in physics was 
awarded to Gabor for this invention. 

Further progress in the field was 
stymied during the next decade be
cause light sources available at the 
time were not truly coherent. This 

barrier was overcome in 
1960 with the invention of 
the laser. In 1962 Emmett 
Leith and Juris Upatnieks of 
the Univ. of Michigan rec
ognized from their work in 
side-looking radar that 
holography could be used as 
a 3-D visual medium. They 
improved upon Gabor's 
original idea by using a laser 
and an off-axis technique.3 

The result was the first laser 
transmission hologram of 
3-D objects. The basic off-
axis technique of Leith and 
Upatnieks is still the staple 
of holographic methodolo
gy. These transmission 
holograms produce images 
with clarity and realistic 
depth, but require laser light 
to view them. 

In 1962 the Russian 
physicist Uri Denisyuk 
combined holography with 
Lippmann's method of col
or photography. Denisyuk's 
approach produced a white-
light reflection hologram 
that could be viewed in light from an 
ordinary light bulb. In 1968 Stephen 
Benton, then at Polaroid Corp., in
vented white-light transmission 
holography.4-6 This type of hologram 
can be viewed in ordinary white light 
and is commonly known as the rain
bow hologram. These holograms, 
which are "printed" by direct stamp
ing of the interference pattern onto 
plastic, can be mass-produced rather 
inexpensively.7 

The basic principles 
A setup for recording a simple 
transmission hologram is shown in 
Figure 1. The coherent beam of the 

laser, after being expanded to cover 
the area of interest, is split into an 
object-beam and a reference beam. 
The object beam passes through (or 
reflects from) the object before ar
riving at the photographic plate; the 
reference beam is directed toward 
the photographic plate at an oblique 
angle θ. At the XY-plane of the 
plate, the complex-amplitude distri
bution of the object beam is 
AO(x, y). The reference beam's am
plitude, AR(x, y), is proportional to 
exp[i(2π/λ)(xSx + ySy)], where Sx 
and Sy are the direction cosines of 
the beam. The two beams interfere 
at the plate, upon which their inter-

Figure 1. Basic optical system used for recording a simple hologram. The 
laser beam is expanded to accommodate the size of the object. The 
beam-splitter separates a fraction of the light to be used as a reference 
beam and sends it along a path that reaches the photographic plate at an 
oblique angle. The rest of the beam continues along the Z-axis, interacts 
with the object, and arrives at the photographic plate while carrying the 
phase/amplitude information about the object. The two beams interfere 
and the plate records the resulting fringes of the interference pattern. The 
film is subsequently developed into a positive (or negative) transparency 
and becomes a permanent record of the object wave. 

Figure 2. To reconstruct the recorded wavefront, the hologram is placed 
in front of the same reference beam as used for recording. Upon transmis
sion through the hologram, several reconstructed waves emerge. If the 
hologram is in the same position as during recording, the virtual image of 
the object will be carried by the component of the emergent beam travel
ing along the Z-axis. However, if the hologram is flipped, the real image of 
the object emerges along the Z-axis. (The flipping is such that the recon
struction beam becomes the conjugate of the original reference beam 
with respect to the hologram.) 
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