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With the New LEO VPSE
the difference is clear...

Take a look at the Two
micregraphs of pollen on the
- P left. Both were taken in
variable pressure mode, one
 dpecims . ‘ using a backscattered electron
y detectar, the other using

- LED's new VPSE (Mariable
ressure Secondary Electron)
detector For low atomic

* number material such as this,
- the difference is clear-and so s
the image taken with the VPSE!

Stzadaed VP g

Together with the powerful
LEQ 438VE the key henefits
include:

Y Imaging and EDS of non-
conducling, outgassing or
beam sensitive specimens

¥ Secandary electron
imaging in high and low
pressure modes

¥ Operates at low ¥V far
true surface imaging in
VP mode

¥ Examine hydrated and wet
specimens with the

optional peltier stage

lame capacily chamber

LEQ Electron Micrascopy
Customer Kesponse Centres:

LIK:

lelephone [£4] 1223 a1416i6
Fax [44] 1223 412774
Eomail anfodgles-em.couk

W5A,;

Telephone (1] 914 747 7700

fax (1) 914 631 1241
Welsales wws len-emeouk

LI gl T Plus a warldwide network of dealers
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The Function of a Water Load

in A Laboratory Microwave
Steven E. Slap, Energy Beam Sciences

There are thres ways thetl objects can react to microwave energy
within a microwave cavity:
1. They can absorb microwave energy. This is the case with all polar
molecules (substances with posifive and negative jonic poles]. Examples
include water, alcoholz and biological specimens. Objects which absorb
microwave enemy will get hot 25 a result. The fotal amount of microwave
atsorbing material within the microwave cavily is called the “lead.”

2. They can reflact microwaves, This is the case with metals. The func-
tion of the metal walls which make up a microwave cavity is to keep the
microwave energy within the cavity. The metal walls themselves will not get
hat.

3. Theycan ba_‘mtauvmve-trﬂnaparent." This is the case with many non-
palar molecules, such as paraffin and many plastics. Objects which are
microwave fransparent will heat very poorly in a microwave,

In processing fissue specimens for electron microscopy o histology,
the amount of microwavable material in the cavity can be quite small. That
is, it is often the case that a microscopist wants to heat relatively tiny speci-
mens in small volumes of solution (alsohols for dehydration, or a fixative, for
example). Such specimens, being polar, will absorb microwave energy very
quickly.

The situation is exacerbated when the specimens are in a microwave-
fransparent soluficn — an epoxy or acrylic resin of wax, for example, The
small spacimens will quickly absort microwave energy while the plastic or
wax will absarb very litle. This is the primary cause of averheating of speci-

mens for microscopy.
Traditionally, the solution proposed far this preblem has been the intradu-

tion of a water load, sometimes called a "dummy load,” inta the micrawave cav-
ity. Many published papers recommend putting & small container of 100 -150 ml
room femperature water in a back corner of the microwave cavily to absorb
"excess” microwave enargy. The theary behind this is that the water will absorb
enough of the microwave energy so that the specimens will have much less
energy left over to absorb and will, therefore, not overheal.

This solution, however, causes new problems. Mast laboratery micrawaves
have been designed to minimize variaions of temperature "hot” and “cold”
spols) within the cavity. This is accomplished by means of 8 microwave siirer,
a carpusel, or both. |deally, there should be litlle variation in microwave "density”
from ane spat in the cavity lo another. However, when a water load is infroduced
inta the cavity, it atiracts the microwave energy, causing the distribution of mi-
crowaves within the cavity to become very uneven. This effect can easily be
seen through the use of a "neon bulb aray." The area around the water load
becomes very hot, and the rest of the cavity becomes relatively, but unevenly,
cold.

There are bwo ways sround this problem. The first is fo use a water load
which consists of a tray cantaining a shallow pool of water which essentially fills
the floor of the cavity evenly. This accomplishes the job of the water load to
atfrack microwave energy away from the specimen, without changing the disfri-
bulien of microwave energy within the cavity. An even better solufian is ta meas-
ure and control the temperature of the solution conlaining the specimens. Using
an accurate themocouple temperature probe and & temperature confroller
{similar lo a thermosiat), the temperature of any solution can be directly moni-
tored and maintained at a level which permits overheating. Another advantage of
this- methed is that it insures consistency and reproducinility, because a series
of specimens can be exposed to a specific lemperature for a specific period of
tme. W

Front Page Image
A Christmas Snowflake

Thiz rather speclal snowflake, was captured by lohn Delly of the McCrone Ressarch Institute several years ago.

This Iimage, at

approximately 50 X, and other aspects of snowflake Imaging are revlewed In the artlcla “Stars of Snow" on page 8 of this lssue.

[ e SO e e L e e L i S i S e |
MICROSCOPY TODAY

The objective of the pulllication; perhapy unlike many othery; isTo-present anticley and other material
of interest and value to-the working wicroscopist. With contrilutiony froww o readership, we attempt
to-cover all aspecty of microscopy. Thepublication iy maded; tentimes cwyeas, at ne charge to some:
8,000 microscopisty inthe Unifed States - all-of which: have requested subscriptions: Dueto-the
current relatively low number of international readers; and resulting very high postage costy;, we ave
foreed to- charge the following for international subicriptions (10 issues/year):

Canada; Mexico; Lativyand SouthAmerice: $40 for one year, $70 for twor yeary
Other International: $55 for one year, $55 for two yeary
Payment may be made by check; oredit card or company purchase ovder,

MICROSCOPY TODAY

PO Box 620122, Middleton, W1 33562
Tel.: (6OE)E36-1970 - Fax: (G0R)R36-1969 - eMail: MicreToday@aol.com - hitpi/fwww. microscopy-today. com
Copyright in 1998 by Today Enterprises. All rights reserved.
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