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TEM AutoTune™

ith the ability of accessing image data
online, CCD-based d'F_:ul-Lmas_Eng

techniques make TEM autotuning
ible and pracrical. TEM AutoTune operates
E;Tihing the electron beam and measunng the
corresponding image-shift vecon By analyzing
several image-shift vectors, values of defocus
and astigmariom can be determined. Similarly,
misalignment to the image-rotation center can
be determined from the correspondence
berween image shift and change in defocus,

The autoruning algorithm is based on the well-

knmown “image wobbler™ technique routinely
used in TEM setup. For instance, when the
image wobbler is tumed on, a double imape s
observed if the image is out of rm.;.i%m
vccurs when the objective lens is defocused.
The defocus causes the “object plane” 1o devi-
ate from the “specimen plane” by a defocus
vilue, When the incident beam is tilted back
and forth abour its initial position (wobbler
an), a specimen fearure (in the specimen planc)
will be Emjmcd Onto. [wWo diﬂﬁm positions
on the object plane. As a result, a double image
is observed. When the objective lens is focused,
the specimen plane and the object plane coin-
cide and a single image is ohserved.

i

Because astigmatism is defined by rwo parame-
ters, magnitude and cotation angle, astigma-
tism can be measured from image-shift vectors
when the beam is tilted along both the x and v
aves, Misalignment to the image-rotation cen-
ter can be determined by measuring image shift
as focus value is changed. When propery
aligned, changing image focus will nos result in
image shift.

Since all the runing parameters are essenrially
derived from image-shifi measurements, the
maost critical seep in the entire autoruning pro-
cedure is the ability to measure image shift with
sub-pixel accuracy, Image shifi is thus measured
by cross-correlation m:%:niqm: and 1o meet the
accuracy requirement, a sophisticated proce-
dure 1o measure peak positions in the cross-cor-

relation function was developed.

TEM AutoTune has performed well in pracrice:
it can tolerate amounts of image noise; is
effective for a wide range of magnifications,
and has minimal requirements on initial micro-
scope conditions. Furthermore, it is thown w
be successful in focusing encrgy-filtered TEM
images, TEM AutoTune willrﬁnﬁniul}- be an
asset 1o TEM operators in both the marerials
and the biological sciences, W
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Dli-ta Imai-ni
DualView for the PC

en compasing a wish list for the
ideal digital camera, ar the wp of
everyones list is fast TV framerate

output and great image quality. The unique
Dhsal View ™ CCD camera combines the sen-
sitivity and rll:rﬁhh'll:ﬂl;f of a cooled scientific
camera with the conventional plug-and-play
viden ot put {either RS=-170 or CCIR) of 2 TV
camera.  You can display wirtually real-time
frame-rares -15 frames per second on a video
monitor for fearure location and focusing. then
interface with ¢ Windows environment to cap
ture a high quality 1030 x 1300 pixed image for
archiving, printing, and nerwork transfer.

Th.ij |im‘-r;v|ut CUTIET Was du‘:‘iigm‘d with lhi'
biomedical and teaching laboratory in mind—
a fast and sensitive solution o digial imaging,
In the 35%-mm , the lens-coupled camera
and high-resolution scimtillator sample a field-
of-view larger than that of photographic sheer
film. The camera roates 360° w orent fea-
tures in the image window for best presenta-
ten. The electronic shurter of the camera and
neumatic action of the imaging prism rrans-
ate into quict and precise camera operation.
Preumnatic operation ensures sub-pixel posi-
tioning accuracy of the retractable phosphor
scintillaror, ‘The compact design of the camera
and prism interface does not alter the standand
operation of the microscops; simph.' flip a
swwitch to return 1o stan imaging mode.
High-resolution image display is optimized on
a single large monitor— an entire group can
vicw the same sample in a brightly liv micro-

scope room or network the system 10 a class-
room to facilitare reaching and discussion.

The air-cooled camera is simple to install and

occupies the wide-angle pors of the TEM w
capture a large ficld-ob-view, A complete system
includes the camera, a pneumarically activated
hosphor prismi and oprical coupler, the
MicroMax CCID) camera from Princeton
|nstruments, an interface board to the PC, and
DigiralMicrograph software, the TEM industry
leader for image acquisition and awomared
microscope solutions, Images acquired with the
DualView are immediately mi?ai:']:' with live
hackground correction in the Windows envi-
ronment, where they can be examined,
processed, analyzed, annotated, printed, and
archived wsing the larest deskiop image process-
ing and file mansfer techniques. Live imaging
capabilitics save time for the critical diagnosis,
reduce costs because film, datkrooms, and pro-
cosing chemicals are not needed, and eruly
bring the microscopy lab ino the dassroom.

The DualView represents Gatan's first product
exclusively on DM version 3.2, which offers
more fcatures that continue o make

DigialMicrograph the preferred software
choice for the microscopist. Multiple display
types. including spreadsheet, raster, and surface
slot, can be dragged and dropped berween
1]i$it:.”l.-iun.rgl':p windows or from other
applications 1o create pmﬁ:ﬂitm.lllju layouit
copics. The woom feature is extended to sup-
port continuous image-size alteration; stretch
ot shrink an image to it the printing area avail-
able and the y::ﬂ bar changes as well. Please
check the Garan website at wow.gatan com for
maore details about the DualView and the full
range of imaging producs we provide for elexc-
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Software

Gartan LowDose for
Cryo-Reconstruction

atan's automarcd low-dose software was
deril:ﬁ{ in the January, 1997, jssue of

knowHow, but how docs it work in
prictice! Norm Olson in the hborawory of
Lim Baker ar Purdue University has been cal-
lecting dam to construct a three-dimensional
mikel of Aleutian mink disease parvovinus
(ADY), This 28.5-nm diameter virus causes
severe financial losses o the mink industry,
ADV s a member of the Parvoviridae Family,
which also contains human, canine, and fidine
infective agents. In addition, it is ineeresting
because the virus and virus-antibody compleses
are both infectious, thus the vins cannoc
neutralized with annbodics,
A big advantage the CCD camera brings for
cxamining froscn-hydrated virus suspensions is
the ability w prescreen the sample live withour
recording images on photographic film, Time is
of the esence because the virus simples are
often very kabile and they muse be frozen and
suspended over holes in 1 perforated carbon
film in a timely manner. Flecuiron doses in the
range of 14 decrons per A? ane wsed for image
capture on the Mmh-r',r'{ﬂ MSC camera: high-
er doses destroy the sample. At these micm-
scope sr:liI_IF:a. the low intensity and conmast
make it difficult to determine the qualiny of the
simple on the microscope viewing screen o
with a TVerate camera, ']Lh.n 794 MSC camera
produces high-contrast images thar allow the
user to quickly determing if the sample s suir-
able for dam collection. Imapes ean be taken
closer 10 fscus since enhancing the conrast by
lll.ﬁ[l.lj'u'ls the objective leis s not i neCEssaAry
due to the high contrast of the CCD images.

The data collection procedure where the
CCD camera is only RAM-limited in terms of
the number of images it can ke of a sample
ficld mimics low-dose protocols for  photo-
graphic image caprure. Typically grids arc
examined ar low magnification (3,800x) for
suitable areas and a survey imape of an area is
recorded. The software brings up box annota-
tions that are dragged and Eimppcd with the
MOLSE over ;pod[{ﬁ:;lmh dispersions in the
low magnification field. The selecred arcas
represent the ared o be sampled ar the final
magnification, in this case 50,000k, These
arcas are then automarically recorded by the
camera and saved to the hard drive. One area
over the supporting carbon film is imaged in
order 1o calcualie and set the defocus rﬁ:-m of
the specimen. The quality of the ice and par-

ticle dispersion can immediately be judged by
examining the digital images, the guesswork
has been eliminated as has time in the dark-
PEMINTL,

Eighty-seven jrl'l:l!.'.'t'! of ADV Fl..lrl:iL'Il,'_t frivms
11 CCD images were needed 1o caleulate an
ADV reconstruction 1o approximarely 214
resolution, The images were transferred from
the PowerMac to VMS DEC Alpha machines
where view orientations were determined to
generate the reconstruction.  In comparing
the TEM results of ADV 1o the x-ray structure
of canine parvovirus (CPV), a closely relared
member n}tﬁt Family, it was determined thar
the major antigenic sites of ADV are most
likely located on the three-fold axes of the
protein shell as they are in CPV, but these

rions have mare prominent projections in
ADV. Protein sequencing studies have shown
that ADV has 30 more amino acids in lm:pa
on the three-fold axis than CPV. Both the x-
ray and TEM results are being used 0 model
the primary structure of ADV. B
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Sales

Gatan Brings Asia Into
Focus

ike many companies in high-tech indus-
tries, Gatan, Inc. has experienced a peri-
ad of stron h during the last two
years. Ja :m:m:Ft ¢ Far East have proven to
be two key areas fueling that growth. In
mpnnn;;itilu:l:nhumn anded ilsL;r:Frnm in
Japan and the Asia-Pacific Region by opening
uﬁum in Tokyo and Huﬂg%ng, s

Tokyo
In MNovember, 1997, Nippon Garan was
formed, a division of Nippon Roper
Industries, replacing the former Gaman Service
Corporation with a structure maore suirable to
our current business
|activities in  Japan.
; Thﬂrncnih‘lintgfn
| Yasuji Mivamori, 15 a
| veteran of the SEM
and TEM business
world having worked
for Scki Technotron
and MNoran  Instru-
menis Japan prios o
joining Garan, Mr.
Miyamori is backed
by a team of three ser-
vice/applications engincers who  provide
installation, training, and post-installation
u?:pnn for a broad range of customers. Two
of these enginecrs are long rime Gatan
employees and are among the most senior
enginecrs in our company.

Dr. Colin Trevor trained as a microscopist at
:il-:i Iil'niw.miq.r of Bristol in the UK, wﬁ“rl.cli
cloped his expertise in encrgy-hlte
microscopy ::d'uﬁr.l;:: He has undergradu-
ate and graduate training in Physics and chis
enables him to fully understand the problems
customers wish 1o solve, His capabilities
insure that each user gets the most out of his
Gatan equipment. Colin has been in Japan
since February 1997 and is learning his way
around the country. Since his ability to com-
munint-:li: "Itm:rjjimn" i Iimit-r.'ll;_t is lir-
tle hope that he will progress very far in speak-
ing ]E;unm. He s wrying hard, bur his

ese sentences are usually met with polire

Ja
grins from the locals.

M. Danicl Ray, a 12-year veteran with Gagan,
uses his ':;?' broad and decp knowledge of
Gatan’s products to insure proper matching of
instruments to applications and microscopes.
Daniel has spent more than two years in Japan

organizing our service cfforts there and has
had a major positive iImpact on customer sat-
isfaction with Gatan and its producs. A ree-
ognized workaholic, Daniel :Eimds what free
time he has exploring the v mes fron-
thers and is the envy of all the “rechics™ in
California because he has access 1o a number
of games that have not yet surfaced in the LS.

Mr. K. Joh, a newcomer to Gartan, has many
years as a Field Service Engineer in the EDS
ﬂlﬁ::ium arena and s rapidly learning the
ils of Garan products t:tmn POt our
fw customers. We look i to socing
im expand his capabilities and o having a
local engincer who is able to trin customers in
their native language.

Nippon Gatan will expand the customer sup-
port and promotional acuvities that have been
a primary focus for Gatan in Japan in the past
vears, Through an intensive workshop and
SEMINAr Progrim we generate intercst in cur-
rent products, while continuing to educate our
installed customer base on the best uiilization
of Gatan instruments,

Hong Kong
In "!"”,E""“ of 1997, Dr. Michael Felsmann,
based in our new representative office in Hong
Kun%l:ic:imd Caazan as Arca Manager for the
Asiz-Pacific Region. Dr. Felsmann cime w
Gatan after seven years with Philips Electron
Optics as an applications specialisr and two
years in Hong Eﬂng as TEM specialist in the
Asia-Pacific  Competency Center  there,
Michael was trained in Physics ar the
University of Miinster in Germany, has a broad
scientific d and an excellent founda-
tion in transmission eleciron microscopy.
Michael will focus very intently on supporting
aur dinril:luliclln network E the Asia-Pacific
ion and will icular atrention o get-
E:gm ke uuﬁ.inpgm base in that r:g:ﬁ
During the month of Ocober, Michael trav-
eled ﬂ'l.l'ﬂl.lglnhl the Region mecting diseribu-
tors and OFM sales parners and renewing
acguaintances  with  customers  in  his

new role ar Gatan,




Already VETY busv in his new role, Michael is -;:|r15.a||.i.r|[|}: the first ever meeting of Garan
Distriburors in the Asta-Pacific Region 1o be held in singapore in February, 1998. With all this
activity; it is difticult for him o find rimc w continue the sailing lesons be starmed for his L{"""I-:I"
ter last summer. By the time he gets hack vo his boat, she will be a better sailor than he.

A New and Local Focus

For |I'“|' ﬁr"l time in Gatan's I'li"ilﬂr_‘l'. our Asia-Pacifie cisstomiers will have wechnical and other sup-

port from 1|.:F||||.---.Li]|nl Gatan employees located in a local dime zone and not half-way round the

world. We look forward to a Major it of this new model on customer satisfaction in the
Asia-Tacific Region,

MAxa COMPAY We are very F-rl.hmf to be able to offer such a h"EI'I:" L|u4.|i|'iu;.| group of u'l”r.lr'_l.lt'b in |
support of our valued customers in Japan and the Asia-Pacific Region. Please fioel free to contact |

themn via phone or e-mail with ARY (uesnons you may have concerning Caran products or thelr | &

applications, W

How lo contact our Asian representatives
Nippon Gatan - Mr. Yasuji Miyamori  miyamoriégatan.com  General manager

Japan Dr. Colin Trevor crrevorE gatan. com Ficld Applicanions Specialise
Mr. Daniel Ray dray@Egatan.com Field Applications Specialist
Mr. K. Joh Field Applications Specialist
Eastern Macific . Michael Felsmann mibels®ratan.com Sales manager

Hong Kong
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Mew Partners hn.ia

(Garan and EMISPEC Join
Forces for DigiPEELS Users

ES Vision software brings enhanced EDX
and PEELS Analysis o DigiPEELS

atea, Ine. of Pleasanton, California, and
‘ EMISPEC Systems, Inc. of Tempe,

Arreona, have reached an agreement for
Gatan o become a worldwide distriburor of
EMISPEC products. The case of use and inge-
fum.i mlli:i-m;hniqur approach EMISPEC
s developed enhance Garan’s ever-expanding
imaging and analytical product lines.  While
the initial focus of fumre joint development
will be to simplify and extend EELS as an ana-
Iytical tool. Gatan will market, sell, and support

all of EMISPEC products,

Thes LEbratngn Ut
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Sty runed for more developments!
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ES Vision is a system designed 1o control elec-
tron microscopes and to acquire data from all
of the detectors on the microscope. The key
word is integration, All signals and all control
features are available through a single applica-
tion accessed through a single mouse, keyboard
and computer screen, What wed 1o reguire up
o three separate computers can now be done
with a single ES Viston systemi.

The two most obwvious advantages of a single-
control computer are improved ease-of-use and
new capabilitics, Sophistcared experiments are
easy to perform because all conrol i done
thmuEh a single application with a user inter-
face thar is consistent berween even very ditfer-
ent acquisition modes and detectors, New capa-
bilities are available because the single compur-
er has direct contmol of bath the microscope
and its detectors. These capabilins include
spectrum imaging and spectrum surveying,

In conventional elemental mapping, spectro-
scopic information is acquired while the beam
is scanned scross the sample, bur only the
processed information from pre-selecred ele-
ments i saved. The original data is lost. and
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with i, possibly important information about
ather elements, or other cssenal informartion
about the sample.

In a spectrum image, an entire spectrum, or
any selected porion of a spectrum, is acquired
andd stored from every peint on the specimen.
From thar single set of data, a user can ereate as
many elemental maps as exisr in the daga and
the maps can be created by simple built-in
post-processing, In addition, the ariginal spec-
trum from any position can be displayed at any
time simply by pointing to thar position.

Many specimens do not require full spectrum
images. Due o its vighty integrated imaging
and spectroscopy, BS Viston allows the user
accurately position the beam interactively while
watching both EDX and PEELS specira
a::!u.irr_- in real time. This spectrum surveying is
indispensible in quickly |:-|.':1:|||.al|ing| what is in a
specimen, and in finding an area of the speci-
men suitable for elemental mapping,

ES Vision dramatically cnhances the micro-
scope capabilities of TEMs equi with a
Gatan PEELS or DigiPEELs by tightly inze-
grating PEELS with scanned imaging, These
microscopes can now combine the broad range
of devectable elements offered by EDX with :ﬁ:
exceptional low-Z sensitivity and high sparial
resolution of EELS. Fields as diverse as elec-
tronics, ceramics, and biology will benefit
grul]y from the ahjli:l::p to combine more con-

—_——

Correction

Precision Elching Coaling System (PECS)

ventional EDXX  mapping with PEELS
spectrum imaging.

In ES Vision, dara is not only presented o the
user in 4 completely integrated tashion, the dara
is also stored such that all rdevant information
for an experiment is saved in a single file.
Images, spectrum images, line profiles, and ele-
mental maps can all be recalled by opening a
single document,

Interactive control is mken o a new level in ES
Vision. From a control panel with diders for
adjusting acquisition parameters, o dragging
axis in order to rescale displays, o interactive
analytical background subtraction. the user
interface has been optimized w0 provide true
real-time control over all aspecrs of an experi-
ment,

An essential aspect of keeping these sophisticar-
ed capabilitics accessible 1o users of all levels is
the use of the Windows NT 4.0 computer plat-
form. Many features of ES Vision will look
familiar to anyone who has used a modern word
processor of drawing program. Users can take
advantage of the huge vanery of ocher applica-
tons available for the Windows NT platform,
from word processing and presentation applica-
tions, to scientific and numerical processing
packages, to database and archiving software, In
addition ES Vision wsers benefit from Windows
NT's unsurpassed supporr for nerworks, prins-
ers, and storage media. W

R —"

The September issus of the Knowiow contsired an meomect image par for the article on Gatsn's rew Proecisos
Eiohing Coatng System [PECS). The correet mmage pair is thown belaw with 1he comree cagtion

Bedore and afier SEM srapes showang the mechanically poished cross-sectional vwesr of & typecal semiconductorn
device. The sample was etched in the PECS for 5 minutes, with & perpendscular Ar on bearm 2 £ KV amd couted
with 15 A of AuPd In the etched imiage. the detaded gran structure of the twungsten plug and tungsten

metalizahion layer ane cleardy viuhis
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Gatan Inc

5931 Coronada Lane
Fleznnton, CA 24508
Tedl 510453 0200
Fax 510463 0204

Gatan Online
httpfwsewgatancom
infofigatan com
helpfiigatan.com

Gatan Inc.

780 Commonwealth Drie
‘Warrendale, PA 15086
Tel 412 776 5260

Fax 412 7786 3360

Gatan GmibH

Ingoisticter Strafle 40
D-80807 Minchen Germany
Tel (08 352 374

Fae  (OB9) 359 1641

Gatan Knowhow is publiched thres times
.r:_m'hrﬁnutht._ﬁu&nm

DuoPest. GIF, MutiScan, PECS, and
TEM AuteTune are trademarks of Gatan,
Inc. Al rghis reserved,

Gaatan Lid
17 Medieott Closa

Oakdey Hay, Corty
NN 8 INF, LK

Tel 01536 743150
Fax Q1536 743154

Gatan Inc.
Hang Kong branch
Mo. 35, 3th street,
Hong Lok Yuwen, Tai Po

Mew Territones, Hong Kong

Faxc +852 2658 6002
Tet +BSZ 2658 &003

E-mail: mietsfligatan.com

MNppon Gatan

Casa Esperanea R 208
5-8-3 Selomachi-kita
Merima-ku, Tokyo 177

E 03-5387-3585
Faxz  03-5387-3585
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