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Study of Etching Pits on Copper Single Crystal Grown
by Vertical Bridgman Method
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Abstract: Copper single crystals can be widely used in the fields of neutron, X-ray monochromator and high
fidelity signal transmission. In this article, a crack-free copper single crystal with integral and smooth
appearance was successfully grown by the modified and non-seeded vertical Bridgman method. After being
cut and polished, the as-grown crystal was analyzed utilizing a DX-2000 X-Ray diffractometer. XRD pattern
with a sharp peak and high intensity of the (111) and (220) face on copper single crystal were obtained. The
second order peaks of (111) crystal face were also observed. Wafers cut from the as-grown crystal were
etched in the etchant mixed by nitric acid and high-purity water. Some comparatively clear metalloscope
photographs of (111) and (220) face etching pits were got. The cause of the etching pits was analyzed, and
the etch pit density (EPD) was calculated as about 10%-10°. The results show that the quality of the grown
crystal is good and the crystal structure is integral.

Keywords: copper single crystal; Bridgman growth method; XRD analysis; etching pits morphology;
metalloscope photographs
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Figurel. Photograph of the copper crystal ingot
1. fRERR

2.2 mAHI&E

FH R K AE DD EIN LN b3 b BE AN TR 7 1 D0
JEERZIA Tem Wds rEe,  FHZKRPAC R B0TEE, i
FALOs JUEFIAT 404 48 R e i L RIE, SR
DX-2000 ZY X SFFLEATHACHAE HoIn T a0 b 1) i FE 2
YA (L1 F1 (2200 , FERKIRGR S 170 2° B 24
3N 1TL RS (111D« (2200 FShIfIH X SHEEAT
S0, PRI, RS, TRIE R, IEWEE
B (11D AR Ao, SR A= K i i A i i
it

14000 -
(111)
12008 -

10000

Intensity{ counts)
-

-2000 T T T T ¥ T T T
100 120

20"
Figure2. XRD pattern of the (111) faceon copper single crystal
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Figure3. XRD pattern of the (220) faceon copper single crystal
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Figure4. Metalloscope photograph of (111) face etching pits
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Figure5. Metalloscope photograph of(220) face etching pits
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Figure6. Structure of copper single crystal
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