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By means of a gel-growth method well habitted erthorhombic Ca-tartrate single crystals grow several millimeters in size.
The dominant faces developed are {110} and {101} It has been found that an extremely diluted HC! solution of HCI : H,O =
1:500 is an excellent dislocation etchant for the Ca-tartrate crystals. With etch pits the crystallographic orientation and face
indices are assigned easily, because their shapes and orientations are proper and characteristic to the individual faces, On
the matched crystal faces cut by cleavage there occur surface structure revealing traces of modification due to dislocations,
It has been found that the cleavage plane produces extended giant-step-ling structures at passing a swarm of spiral dislo-
cations. Some of themn are over 300 nm high and can be observed easily by optical microscopy. This would provide an evi-
dence that the lattice shift in the bulk due to spiral dislocation is released as a step structure on the free surface.
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Fig. 1 Crystal habit of gel-grown Ca-tartrate.
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Fig. 2 Block diagram of CCD-camera system including display
and printers attached to microscope.
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Fig.3 (110) face of as-grown Ca-tartrate single crystal etched
by dil-HCL. A number of black trapezia reveal the out-
crop of dislocations.
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Fig. 4 (101) face of as-grown Ca-tartrate single crystal etched
by dil-HCl. About twenty deep pits right and below
revea! the outcrop of dislocations.

Fig. 5 {(001) face of as-grown Ca-tartrate single crystal etched

by dil-HCL Inverted pyramidal etch pits are typical on
this face.
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Fig. 7 Schematic sketch of the matching giant steps shown
in Figs. 6 (a) aud (b) marked by AB and A’B’, respec-
tively. The reliefs on both faces are precisely reversed
with respect 1o their rise and fall.

Fig. 6 Matching crystal faces of as-cleaved Ca-tartrate single
crystal, The crystal has been cleaved parallel to (001}
face. A number of giant step-lines running upward in (a)
and downward in (b) stazt at apparently smooth locations
on the surface, The matching giant steps on both faces
are carved reversely so that if the matching faces are put
together the original perfect crystal is to be recovered.

Fig. 8 Micheison interference fringes revealing the fine rise and
fall in the surface morphology of the area Including
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Fig. 9 Vertical cross section along AB (a} and maiching
A'B’(b) shown in Figs. 6 (a) and (b), respectively.
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Fig. 10 Matching faces shown in Fig. 6(a) and (b) as-etched.
(a) etch time 15 sec at 17 °C; (b) etching time 30 sec at
17 °C.
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The vertical cross section measured for Figs. 10 (a), {b)
al the same location with Fig. 9,

Fig. 11
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Fig. 12 Etch pits revealed on matching faces produced by
cleavage along (001} face. Before etch any sign of
lattice defects has not been recognized there. This
proves that the cleavage plane has crossed the dislo-
cation lines and dil-HC has revealed the fact by deep
etch pits.

¥ Henisch 512107~ 10%em?* LG L TWA 2, LasL,
FTEIEELEEE (as-grown) ORERIEZESR
HMLHERREM L LTEZ TER L TWEDTH-
T, AL AEEMNEH UL THWAOTikRY. b
ERAEMEENCLDTH-T, @il bEFKITR,
FEGhODIRIM I BN 5 Bie 5 AT 1R 0 7 KT
i i 5 B2 D ORBER VR L, YEKZIERE
MEREIT ARV, PR L T ORISR RS
MR R OB R TN T A L EEMNB S
b5, HEBIT LR O LR Tl Fig 10
(a), b) KRONZLIBREMOCEELTWIHIT
IRERME NI E VS, — I, Figo 12 Q). () RBA
NL LS REMGHEE E - TWD, BABET 10 Yom?
BETha,

4, % & B

Btz S LR AKIC L - THEABD A7 AR
R OEMICE AN LTy EAESEEE B I



ABEfE—  RILIEF - d@—Rk 177

T ENTEL, FORBE, UM TBABRESNLONE
< RH B[ < Bt R olghiihd L JSEHEron
THRELEDDOTHDLZ LEETEILNTER. ¥
t, —HROBEMIC DWW T, (LA L THOTEDORE
ERSMLENBZLORE VI ELHA L,

TR L (LSS R R R T R IR AT &
B R T O THAOREMEIRTL LN TES
OREO T L ThHEH, 20k EFEEFAVTHER
OlEPEMEECRD Y RFRTLHZ LT, BREE
ORI RV T LD THRERT —viEe b LERL
TWNa.

X #

1) H.K. Henisch, J. Dennis and J.I. Hanoka: 1. Phys. Chem.
Solids 26, 493 (1965).

2) H.K. Henisch, J.I. Hanoka and J. Dennis: J. Electrochem.
Soc. 112, 627 (1965).

3) H.K. Henisch: “Crystal Growth in Gels” (Pennsylvania
State University Press, University Park and London 1970).
4 =y boa IR L AR, R, o
FIH (= v FE, 1972).
5} H.K. Henisch: “Crystals in Gels and Liesegang Rings”
{Cambridge University Press, Cambridge, 1988).
6} R.C. Evans: Z. Krist. 92, 154 (1935).
7y F.C. Hawthorne, I. Borys and R.B, Ferguson: Acta Cryst. B
38, 2461 (1982).
8) JCPDS Powder Diffraction File: Card No. 26-330 {1976).
9) i —BF: “HFL AN TRBBREBRE (77,
19935) p. 47.
10) K. Ishida, T. Tsutsumi, M. lida, I. Nakada and K. Kuroda:
Jpn. J. Appl. Phys. 33, 3429 (1994).
11) J.J. Gilman and W. G. Johnston: J. Appl. Phys. 27, 1018
(1956).
12} 1J. Gilman, W. G. Johnston and G.W. Sears: J. Appl. Phys.
29, 747 (1958),
13} W.G. Johnston and I.J. Gilman: J. Appl, Phys. 31, 632
(1960,



