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In high resolution observation of ultra-fine uneven surfaces of specimens, the image of replica
films obtained by the normal single-stage replica method on specimen surfaces with uneven structure,
less than 10nm in size, is deformed by the evaporated materials, even though the thickness of the
evaporated film is only a few nm. Therefore, the smallest size of a replicated square-shaped
object, that can be recognized as square shaped one, is about 5x5nm?,

In the new method, the unevenness of specimen surfaces is covered with evaporated film by
conventional vacuum evaporation. As a result, fine details of surface structures are correctly
removed with little deformation and are clearly observed in the replica image,

The smallest square shaped object, of 1.12>1.12nm? size, that appeared in the replica image,

is twice as large as the unit cell of NaCl crystal.

1. [FLsic ABROR R, i T L B0 E A

= e R o IR R TR E T B Rl Bhhieh ool &b, MgO #iisd Gr5E)
ToHik, RGB v ) b DR R Dy P Yol (GEREOfDHES) wisy
BB LR, v U hRTeETCE Ao TV HEOEOHAEEIE LT, FOlRENE
CTHEYEE TS X Y, REEoEA I FEAT & SR OEEGIRES SR BT A,
AT VT R LT, B eE afhe Thinl & P/Pd 8:2) G&0o s Foa v
KEAEPET HIFEY RRENCH B, ZTEE, B Bnm? DA AR T, W/ Ta

RIFREL V) 0 DT~ BIE TR C & ok (6:4) BEDIFHVE—LARyFY VY o

— 127 —



Fom AR RLE H2IE (1980

v B A w278 ik, 1031 Snm? DAy R
FCHEBIAERE L LT w5,

Lo L, ThSEEMECSLSMEHRA Y 7
D AECHESh ARSI, V7Y AERER
2~8nm Dy Nl v EOBSETh L,
SEMMAR L bhvin b REVZ Eitin b, Thil,
e S BMM A & E snm LT il s &,
Mo ELLE XY TERCmS - L8 TEL
L, I THZoRFEEMDMBIT & ETERE
LT B,

LEwikeio v 7Y oA RRT S
i, 5XBnm? LI FOmME S HEA RS L e b D
T, ChETORBEELL VY AENBET
Bho FOHOBEHMERE VS e B ST
B, Bl Y oEME L OSEREFBREL
TR,

2. = ]

chivcovZrhint, FiglALmrRTLH
w, REEOHMEEE Ly Fy 1 v/l
EEEOEBRBR 0T, TOHE2 VI AL
AR 2~3nm il LT, Esdgs s

Shadowing evaporation _.,

Electron beamn

FBHE D Mt & Bl e - TS BIR K,
Mo ES g odifkr (Fig. 1A) wi@ah, 3
BRI OWMEE K E SRR DY,
BlLuvv Y aoffz w924 P ELREE
#it, Fig. IB R+ ko wEBEe My B
RS THNL TR v 7 ) SO MM & B R
By, BB QMR A2 v 72 SR
Bl T, HLVERCLS VYD 2RI,
WEFEREM D VY R D b h D A0
BAE L U MR AT B o< B T
odEE £ AL TH D, Bk, VU ALK
MM DEEE A b= v 7oA L Ri§ 5 ITER,
HLTTAF Y 2 O—FVTY IO RBLR, B
BRIE DL L BEEER 2T isy,

3. = B

31 wF U HoBR

LAV ) A OB BB &, T
B BT A E b o TRB AR L, TORE I
~5nm DS D, L bREpEELrE
m T R MEE TS, Thbi v ) AERL
NEGXEEFL, REFBOFRARAELR

Vacuum evaporation

TPhotogmph'rc density

Cont

froist

Fig. 1. Image formation of normal single stage replica and new one covering the
unevenness of specimen surfaces with evaporated film by conventional vacuum

evaporation,
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Fig. 3. Replica image appearing very fine uneven surface of evaporated NaCl by new

replica method.
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Fig. 4. Through focus replica images of micro-crystals on the evaporated
NaCl surface.
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