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K, so | can almost see some of

you rolling your eyes as we

et into this one, but | wanted

to update you on my latest crazy
project, which is turning out to be,
as | expected, a bit of a rabbit hole.
Partly influenced by my friend Don
Komarechka's latest book Macro
Photograophy : The Universe At Our
Feet, and to satisfy a childhood
desire that was never realized, |
decided to buy a microscope, and

see where it leads me. Now, of
course, my main goal s
pohotography, not research, so

there are a number of things that
've kept in mind, and a number of
things that I'm learning along the
way, that | feel may be useful, so in
true MBP form, I'm going to share
my journey with you.

As we get started, | want to make it
totally clear that this is me sharing
my findings as a complete newbie.
The first time | ever looked through
a microscope was last Friday (April
23, 2021). That may surprise those of

ou with o half-decent education,

ut unfortunately, that opportunity
passed me by, so here | am, ot 54
years of age, looking through a
microscope for the first time.
Luckily for me, | never grew up, SO
the wonder is there, and I'm finding
myself giggling like a teenager each
time | drop a new slide onto the
mechanical stage and peer
through the dual eyepieces at yet
another wonder. I'll explain what 've
bought shortly, but need to give
you more background first, as |
really am scrombling my way
through this, trying to set myself up
with the necessities, while trying to
avoid spending too much money,
so I'm working in relatively small but
planned stages.
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The first step was to order a
Compound Microscope. | was aware
when | placed my order that this
may not be ideal for some of the
work that | want to do, and after my
initial  experimentation, | have
confirmed that | am going to pick
UF a Stereo Zoom Microscope, and
'l explain the difference as |
understand it so that you can follow
along with my adventure. 'm also
doing this in stages because |
wanted to see what | could do with
the lower-priced Compound
Microscope and get a better overall
understanding before taking the
plunge on a Stereo MiCFOSCOﬁe
which is more than double the
price.

| also needed a little more time to
figure out how to take photos of the
specimens I'm studying, and my
ultimate goal is to make something
that could be considered art, rather
than a simple documentation of the
minutiao around us. | know infinitely
more now than | did four days ago,
but | om fully aware that I'm still
very, very new to all of this, so a
seasoned researcher or
microgroph expert will probably
also be rolling their eyes as we get
into this.

There are, of course, other types of
microscopes, but they are out of
reach for me financially. I'm already
stretching myself, but this itch
needs to be scratched, so I'm just
trying to work as carefully as
possible to avoid overdoing It. As
one last caveat that | feel | need to
cover, if this all leads to very little,
aond my itch is sufficiently
scratched, | may end up selling
everything that | buy and simply
move on. Fortunately, we have a
relatively Qood second-hand

market here in Japan, so if it comes
to that, it won't cost me a lot of
money and I'll have had fun in the
process.

If this goes well, and | find myself
getting the results I'm hoping for
photographically, then [Tl put
together a few pages to share more
information. I've found a number of
sites out there, some better than
others, but perhaps due to the
nature of this field, | feel that the
information is often presented in a
relatively dry way that is sometimes
difficult to understand. If | build
enough knowledge and experience
to be useful to others, I'll share it in
my own way, and hopefully, it will
make what I'm learning a little more
accessible to others getting
started, even if 'm only a few days
ahead.

My First Microscope -
SWIFT SW380

So, what 've bought to get started
is a relatively high-end, but not
necessarily professional,
compound microscope from a
company called Swift, and the
model number is SW380T. I'm going
to include Amazon links for both,
but if this interests you, note that if
| was to only buy one microscope, |
would probably go for the Stereo
Microscope that [l talk about next.
Having said that, for its intended
purpose, | think the SW380T s
Incredibly ?ood value for money,
and the build quality is excellent.

| chose this microscope because it
has mainly very good reviews on
Amazon, and it comes with two sets
of eyepieces, one pair of 10X wide-
fileld eyepieces, and a second pair
of 25X eyepieces. These provide a
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part of the overall magnification of
the microscope. The second part of
the magnification equation comes
from the objective lens, which sits
directly above the specimen. The
microscope’s nosepiece houses
four objective lenses, starting with a
4X lens, which coupled with the 10X
eyepieces lves me 40X
magnification. The second is a 10X
objective, for 100X magnification,
then o 40X objective for 400X
magnification, and a 100X objective
for 1000X magnification. If | switch to
the 20X eyepieces | get a maximum
of 2500X magnification.

Although this is probably run of the
mill for a seasoned user, | found it
pretty interesting and somewhat
disturbing to find that to use the
100X objective lens, | have to apply a
drop of oil to the top of the
specimen slide and then rotate the
lens into place, actually coming into
contact with the oil. When you're
finished you have to wipe the oil off
with lens cleaning paper. Because
of this, if | decide to keep this
microscope | will probably pick up a
60X objective lens and switch it out
for the 100X lens. The jump from 40
to 100 is huge, and | think [d
probably find the 60X objective
more useful.

The Physics Are
Fascinating!

With a good understanding of the
ﬁhysics behind my caomera, and

ow the light travels through my
lens and is focussed and adjusted
by the aperture, | have found the
g ysics behind the microscope to
e truly fascinating too.
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As you can see in this photograph with
the parts lobeled, the microscope
comes with a built-in LED light that sits
under a slightly frosted diffuser, and
this has a knob to adjust the amount of
light passed up through the base of the
slide. Whaot | was not aoware of or
expecting, is that there is what's known
as an Abbe Condenser between the LED
light and the slide and this condenser
unit contains an adjustable diaphragm.
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What | found completely
fascinating is that the image you
see through the  eyepieces

increases in contrast as you make
the diaphragm smaller, to the point
that you start to see nasty
diffraction halos around everything
if you take it too far. It's amazing to
me that the image can be affected
in this way by focusing the light with
the diaphragm, even though it's not
actually inside the lens, like the
aperture of a regular camera lens.

My Second Microscope -
AmScope SM-2TZZ-LED

So, as | mentioned, and as | kind of
expected, after playing around with
the compound microscope for a
number of days, it's pretty obvious
to me that I'm not going to be able
to do everything that | want to do,
without being able to photograph
minute subjects that are opaque,
and that is going to require a

Stereo Zoom Microscope. The
compound microscope requires
that the objects | shoot are

transparent, at least to a degree,
but with a stereo microscope, | can
photograph pretty much anything
simply bY positioning it on the
stage, so I've placed a second order
for an AmScope SM-2TZZ-LED
Professional _ Trinocular  Stereo
Zoom Microscope.

As the nome implies, | can actually
zoom between the two extremes of
the magnification of this
microscope, and it also comes with
two Barlow lenses which enable me
to adjust the working distance, and
essentially the magnification as a
result. Without a Barlow lens fitted
the zoom range is 7-90X
magnification. If | fit the 0.5X Barlow
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lens, it increases the working
distance and provides a zoom
raonge of 3.5-40X magnification.
With the 2X Barlow lens fitted, the
working distance is greatly reduced
and the magnification ranges from
14-180X magnification. Before using
the compound microscope | would
have thought that 180X
magnification would be too short
for some things, but | now know that
even this range will be plenty for
most of what | want to do with
opaque objects.

Attaching a Camera

The next part of the puzzle has
been figuring out the best way to
aottach o camera, once again,
without breaking the bank. If you
look at the photo of the microscope
| already have you'll see a third
cylindrical port in the top, which is
the caomera port. The Stereo
Microscope that | have on order
also has a camera port of the same
size, so whatever | decide should be
compatible with both microscopes.

've spent a lot of time researching
this, and | basically narrowed it
down to two options, the first of
which is dedicated microscope
cameras. Both systems that | have
bought into, Swift and AmScope,
have their own cameras. They look
fine, but the maximum resolution |
can see available at this point is 20
megapixels. That IS very
respectable and may end up being
what | go with, but they seem
somewhat overpriced for what they
are.

Another benefit of going with the
cameras from these microscope
manufacturers is that they provide
detailed information about the size

of the subjects you are working with
through the accompanyin
software. That will be useful,
although | am probably going to
pass on this option.

The second option is to use an
adapter to attach my Canon EOS
RS to the camera port on these
microscopes. l've seen a lot of
adapters online, but most of them
are simply tubes that allow you to
connect the camera to the camera
port, without any additional optics,
and most of the reviews show that
this provides quite poor image
quality. The system that I'm looking
at from a company called Wraymer
includes what's known as a relay
lens which also doubles the image
size, which will give me a full 45-
megapixel image of the center of
the image circle from the
microscopes, essentially cropping
out the largest possible 3:2 aspect
ratio image, soO om not
ohotographing Q circle of
Information and then having to
crop away the black corners.

The other great benefit to this
option is that they have an EOS RF

ount adapter, so | can use it with
my EOS RS. Both options also

rovide the ability to shoot video,

ut the frome rate is somewhat
limited on the native manufacturer
optional cameras. My RO will
probably give me better images
and video If the image quality lives
up to my expectation. There is
another option that | researched
that | know would work great, but at
around $1,500, almost double what
'll pay for both microscopes and
the Wraymer adapter, so it's just too
costly for me to justify at this point.
Again, I'll keep you posted on this
option, but | think the Wraymer
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option is going to be the way to go.
Shooting Through the Eyepiece

| should also mention that | have
experimented with another way to
make photographs of what I'm
seeing, which is to simply
photograph directly through one of
the two eyepieces on the
compound microscope. This works
but Is very cumbersome and time-
consuming. | initially tried just
hand-holding my comera ond
pointing it into the eyepiece, and
the images are just not very sharp. |
then tried using a tripod and
although this enabled me to get
some shots, aligning the camera
with the eyepiece so that it's in
exactly the right position ond
square to the image plane takes a
number of minutes, aond then
because the camera is in the way,
you have to work on the LCD of the
camera, or set up a tethering
session to a computer.

When | get my Stereo Microscope in
a week or so, | will hopefully have an
adapter by then too, aond |
understand that to use the camera
port on that you have to pull out a
stopper that shifts the prism over
to switch the image from the stereo
eyepieces to the camera port. You
can't use them both at the same
time, so | will be setting up tethering
anyway so that | can look at my
subjects and shoot directly to my
computer with that, but with the
compound microscope, | can use
both the caomera port and
eyepieces at the same time, so it's
more tempting to just have the
camera set up for when I'm ready to
record an image or video, but do
most of the work through the
eyepieces.


https://amzn.to/3t0m67f
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Here is a photo that | shot through
the eyepiece, of a cross-section of a
Pine Needle, from a set of 50
prepared slides that | bought to
give myself something to look at as
| got started. It's a fascinating set to
look through, and at a little over $20
great value, although some of the
slides are of poor quality.

This is probably a very common
photo with o microscope or
micrograph, as they seem to be

called, but I'm having fun and will

try to move on to other specimens
quickly. To make this photo | used
my Canon EOS RS with the RT to EF
Mount Adapter and used my 40mm
pancaoke lens because this was the

only one | could find that actually
worked. The lens has to be relatively

short to be able to focus, although
the optics of this almost toy lens

aren't great. Still, it works, but
cumbersome as | say, so [l
continue working on the

photography side and report back
over the next few weeks.

My Goals

Ultimately, I'm hoping to be able to
get photos of tiny creatures and
objects that feel somewhat artistic.
'm not necessarily intending to use
the white background that | get with
the compound microscope, and |
won't necessarily be working with
partially transparent subjects. One
thing that | have found is that there
is a technique called Dark Field

microscopy, where you use a small

black disk to block the light from
hitting the bottom of the subjects
on the slide directly but allows the
light to spill onto the subject from
around the edges. I've tried with a
makeshift filter and it's possible, but

've ended up ordering a set of

these filters that sit in the holder
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below the diophragm of my
compound microscope and will
enable me to shoot subjects in what
will perhaps be o much more
pleasing light for some subjects.

Will | Keep the
Compound Microscope?

The big decision that | have to make
over the next few weeks as | g?et
more into this, is whether or not I'm
going to keep the Compound
Microscope. | really like being able
to view subjects at such high
magnifications, but as far as
imaging is concerned, | think 100X
magnification is going to be the
most useful, and | may occasionally
use the 400X magnification, but if |
decide to keep this microscope, The
stereo microscope that is on its way
comes with a 2X Barlow lens which
will take my magnification to 180X,
ond | am pretty sure that this is
going to be enough for the vast
majority of what | want to do.

'm going to give the compound
microscope o good run for its
money before make my final
decision though. | am finding it
fascinating and a lot of fun, and as
| work on my ability to prepare my
own slides, maybe the answer will
be to simply keep and use both
microscopes for their own unique
capabilities. I'll keep plugging away
at this and let you know how | get on
soon. The government’'s handling of
the pandemic here in Japan is
proving them to be less than
Incompetent, as we enter our third
state of emergency, so getting out
and about is still challenging. This
is another reason why I'm looking
past what the naked eye can see,

and learning new things has always
been one of my major driving
forces. Right now | feel as though I'm
dhrinking from a fire hose, and | like
that.

A
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See You Onlinel

Check out our Tours & Workshops, eBooks
and fine art prints and other products and
services, or listen to the audio of our
articles on our website!
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