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Fig. 1. (color online) Crystal structure of ADP.
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Fig. 2. Raman spectra of ADP crystal (part (a) is

experimental result, part (b) is calculated result).
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Table 1. Frequencies and assignment of internal and external of lattice mode of ADP crystal.
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Fig. 3. (color online) The Cartesian displacements of atoms in (NH4)* and (H2PO4)~ group with different

frequencies (above the picture, ¢ denote hydrogen atom, © denote phosphorus atom, @ denote oxygen

atom, @ denote ammonia atom, respectively).
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and DADP crystals with the X(YY)X scattering

geometry.

(color online) Raman spectra of ADP
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Fig. 5. The Lorentz fitting figure of Raman spectra between 2000—2600 cm ™! in Fig.4.: (a) 30% DADP; (b) 50%

DADP; (c) 70% DADP.
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DADP crystals.
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Fig. 7. (color online) Raman spectra of ADP and DADP
crystals with the X (Y Z)X scattering geometry.

EISFT 78 N ADP fl & %] DADP & & 7&
X(ZZ2)XBE FHH 2061 K. ADP &A1& G
LA 341, 921, 1658 cm ! JL/NRIERT 3000 cm !
BT 1 i 0, b 24 EocE E 4RI, AR D
P8 DADP @R ph Zohik b, 7T 1658 e~ Ab
[PV R AL LT R8I0 5 B A 280, B R LA
(R0, L DR AT A dm i A1 32 21 e A I A F = A2

TRES R, HET P EIRANE K >, BT REAE A

T T T
MADP

i
i
i

| % DADP
b J\ /M g
|
= 30% DADP |
L&L J

A ADP
0 1000 2000 3000 4000
WAL /em—!

K8 (MTIEM) ADP M DADP ik X(Z2)X WiRTi &
Tk

Fig. 8. (color online) Raman spectra of ADP and DADP
crystals with the X (ZZ)X scattering geometry.
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Fig. 9. (color online) Raman spectra of ADP and DADP
crystals with the Z(XY)Z scattering geometry.
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Abstract

In this paper, the lattice vibration modes of ammonium dihydrogen phosphate NH4sH2PO4 (ADP) and its deuterated
analog DADP are studied by using polarized Raman spectra and the first-principles calculation in the framework of the
density functional theory. The vibration modes of ADP crystal, in which the basic structural units are the NHI and
H>PO, groups, have been simulated by using a plane-wave pseudo potential method. Result shows that the peaks of
921 and near 3400 cm ™' are assigned as the vibrational HoPO; and NH} groups, respectively. In order to investigate
the deuteration process, the polarized Raman spectra are obtained in different polarization configurations and recorded
in the range of 200-4000 cm ™!, so that we can study the variation of Raman peaks at 921 and 2600—3400 cm ™. For
example, in the scattering geometry X (YY)X, with increasing degree of deuterated, the peak of 921 cm™" red shifts and
decreases in intensity, while the peaks ranging from 2600 to 3000 cm ™! decrease in intensity. Moreover, a new broadened
line appears in the range of 2000—2600 cm ™', and the intensity of the new line increases with the degree of deuterated,
but no change occurs in the peak position. With Lorentz analysis, it can be inferred that the deuterated of NHI group
is prior to that of HoPO, group. We also study the spectra for other Raman scattering geometry of these crystals, and
the result shows that the site symmetries of NH} (NDJ) and HoPO; (D2POj ) groups are determined to be C2, which
means that the site symmetry of the two groups in crystals have no change during the deuteration process. These results

will be a foundaton for optimizing the growth and property of this kind of material.
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