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Effect of Edge Angles on Growth of Thin Surface Layer of Z-cut NH,H,PO, Crystal
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Abstract: The Z-cut NH,H,PO, (ADP) crystal plate samples with different types of edge angle were prepared.
During crystal growth experiments, formation and growth characteristics of thin surface layers of different Z-cut
plate samples were observed. Meanwhile, the tangential growth rate 7 and the corresponding kinetics coefficients S
of thin surface layers were calculated in the present study. The results show that destruction of the normal angles
has significantly influences on “judgment” of the original morphology of Z-cut plate, and further influence forma-
tion and growth of thin surface layers. When the thin surface layers meet with each other at normal edge angles,
where the intersecting angles form, the thin surface layers generate mainly at intersecting angles and spread out
along the edges. This phenomenon suggests that edge angles may be the main origin of thin surface layers. In addi-
tion, the average growth kinetics coefficient f, at normal angle is calculated to be 131.8 um/s, much higher than
11.6 um/s[0] of B, at destroyed angle. These experimental and calculated results suggest that lack of normal angles
remarkably decreases the tangential growth rate of thin surface layers.
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Fig. 1 Schematic of experimental apparatus for the in-suit
observation

ST: Electronic hot plate; AM: Air lens; S;: Growth solution; S,: Crystal
sample; MS: Optical microscope (Nikon 90i); CAM: Camera; CCD:
Charge coupled device; CPU: Computer
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Fig. 2 Growth characteristics of thin surface layers of Z-cut ADP crystal plate after one edge being cut out
(a) Schematic of ADP crystal sample before (ABCE) and after (ABCD) being cut out the edge AE; (b) Emergence of segmented growth of thin sur-
face layers along edge AB(indicated by the arrow) and CD; (c) (101) face starting formation by thin surface layer after edge AE regeneration;
(d) Schematic of the segmented growth of thin layer along edge AB
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Fig. 3 Growth characteristics of thin surface layers of Z-cut ADP crystal plate without three normal angles
(a) Schematic of ADP crystal sample, and the virtual edges HE, HC; (b) Thin surface layers generated from the normal angle /CDE and (1 01),
while (011) face finished regeneration, with no thin surface layers forming along edge AB and GF where the normal edge angles lost; (c,d) Thin
surface layers generated over the edge of ( 101) face helping to form (0 1 1) face, as indicated by arrows; (¢) Formation of prismatic faces formed by
thin layer; (f) The final regenerated formation
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Fig. 4 Growth characteristics of thin surface layers of Z-cut ADP crystal plate without normal angles
(a) Schematic of the crystal sample; (b) (100) face restored by thin surface layers; (c) Schematic of crystal after restoration of prismatic faces; (d-f)
Pyramidal faces rapid restoration by thin surface layers forming from each angle
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Fig. 5 In-suit observation of formation and growth of thin surface layers originated from angles under optical microscope
(a) Extreme thin surface layers formed at edges; (b,c) Thin surface layers spread to edge angle, and the intersecting angle 1 formed; (d-f) Thin surface
layers continuously formed at the intersecting angle and spread to edge
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Fig. 6 In-suit microscopic observation of the growth of thin surface layer at /FAE after partly restored
(a) Intersecting /2 formed at ZFAE; (b) Thin surface layers generated rapidly at intersecting £2; (c,d) Thin surface layers continuously spread to
edge, as shown by white arrows
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Fig. 7 Samples used in microscopic experiments and normal
£1, £2, £5, and angles with destroy at different degrees (£3,
Z4 and £6)
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Table 1 Tangental growth rate of thin surface layer at different angle types

V1 Vz V3 VS Vé V3r
/[(um-s™) [(um-s™) /(um-s™) /(um-s™) [(um-s™) [(um-s™) /(um-s™)
1.386 1.400 0.090 0.080 1.190 0.160 1.090
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Table 2 Kinetic coefficients of thin surface layer at different angle types
ﬂl ﬂZ ﬂ3 ﬂS ﬂﬁ ﬂ3r
/(um-s™) /(um-s™) /(um-s™) /(um-s™) /(um-s™) /(um-s™) /(um-s™)
144.300 150.000 9.375 8.300 120.000 17.000 113.500
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