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Abstract

The crystal growth conditions and some optical properties for neodymium
pentaphosphate crystals (NdP5014) have been studied.

The size, shape and quality of crystals are much affected by crystal growth
conditions. The optically high quality crystals are obtained from phosphoric
acid solution of the weight concentration ratio of 40 : 1 of H3PO; and
NdzOs3 at the temperature of about 500°C in saturated water-vapour pressure.
The crystals obtained are 2 ~4mm in size, and 0.4~ 1 mm in thickness, and
their shapes are hexagonal plates.

The absorption coefficient is intensitive to crystal growth conditions, being
nearly 13.1 cm~-1 at 514.5 nm excitation of Ar laser. The emission peaks are
0.89 pm and 1.05 ym with linewidth of adout 10 nm. The lifetime is slightly
affected by crystal growth temperature. The lifetime measured are 120 us and

100 us respectively, for growth temperature of 550°C and 500°C,
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Fig. 2 The perspective view of tetrahedron
chain in NdP;014 crystals :
(a) b-axis view (down the b-axis)
(b) c-axis view (down the c-axis)
(c) a-axis view (down the a-axis)
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Fig. 3 Experimental setup used to grow
NdP50,4 single crystals.
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Sample [Growth |Conc. CGrowth |Water Size Thickness|Shape |Quality [Note
number |time ratio temp. vapor
pressure
(day) (°C) (mm) {(mm)

1 -1 7 301 500 low 1~5 0.2 |hexagon| bad

partly
1 -2 7 40 : 1 500 low 1~4 0.2 |lozenge| 'good

artl

1 -3 7 [50:1 | 500 | tow | 1~3 | 0.2 [ozenge| Good

SO t
1 -4 7 |60:1 | 500 | tow | 1~2 | 01 [lozenge [*anon®

indefinite

2-1 7 40 1 450 low ~1 ~0.1 shape bad

partly
2-2 7 40 1 1 500 low 1 ~4 0.2 lozenge | good

artl

2-3 7 |40: 1| 850 | tow | 1~5 | 0.2 [|lozenge| good
2 -4 7 40 : 1 600 low 1~7 0.2 |hexagon| bad

partly
3-1 3 40: 1 500 low 1 ~4 0-2 |lozenge| good [Fig.4(a)
3-2 3 40 1 500 |[middle| 2~5 |0-4~1.0jhexagon| good |Fig.4(b)
3-3 3 40 1 500 high 2~10 [0.5 ~2.0hexagon| good [Fig.4(c)

TableI The characteristics of NdPsO14 crystals obtained at various growing conditions.
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Fig. 4 NdP;0;4 crystals obtained under three
growing conditions :
(a) 40:1, 500°C, low water-vapour pressure

(b) 40:1, 500°C, middle water-vapour pressure
(c) 40:1, 500°C, high water-vapour pressure.
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Fig. 5 The absorption spectrum of NdPs;0i4
crystals,
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Fig. 6 The emission spectrum of NdP;O14
crystals ; excitation wavelength : 365nm
(Hg lamp).
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