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The amino acid copper chlorides [NH3C2H4CO2H]2 CuCl4 is a new member of the family of organicinorganic hybrid like perovskite system. This compound crystallizes in the monoclinic space group C2/c with unit cell parameters a = 25.1209(3) Å, b = 7.7432(2) Å, c = 7.4130(2) Å, β = 105.293(2)° and Z = 4. The molecule formula consists of a combination of [CuCl4] 2-anions and two twisted organic [NH3(CH2)2CO2H] + cations to form a two-dimensional perovskite system. Three dimensional hydrogenbonding network is assuring the cohesion between these layers to stabilize the crystal.

The micro-Raman spectroscopy measurement technique is used to probe organic-inorganic halide perovskite vibration modes and to study the effect of laser beam power on the intensity of Raman lines.

Introduction

Layered organic-inorganic hybrids like perovskite system, with the general chemical formula ABX3 (A being the organic cation, B is Metal, and X the halide), have been widely studied [START_REF] Mitzi | Synthesis, structure, and properties of organic-inorganic perovskites and related materials[END_REF]. Such molecules are considered as important materials because their combination of intrinsic organic (insulating) and inorganic (semiconducting) structures is similar to the natural quantum-well combination and compared to many other materials, their energy band gap can be easily adjusted by the modification of the halogen atom or by changing the alkyl substituent at the ammonium cation [START_REF] Matsuishi | Optical properties and structural phase transitions of lead-halide based inorganic-organic 3D and 2D perovskite semiconductors under high pressure[END_REF]. These materials exhibit a rich structural, optical, magnetic, electronic behavior and that remain the materials of choice for photovoltaic. Indeed, in 2012, new organic inorganic hybrids have made their official entry into the world of photovoltaics with the first approved cell with an efficiency of 12%. The performance of solar cell based on these organic inorganic hybrids has increased rapidly to reach 20 % in 2014 [3-5], approaching the performance of solar cells based on silicon and very efficient than solar cell based on organic molecules. The challenge now is to develop materials based on inexpensive materials, with high conversion efficiency and reduced manufacturing time to minimize the cost [START_REF] Zhang | Electrochemical design of nanostructured ZnO charge carrier layers for efficient solid-state perovskite-sensitized solar cells[END_REF]. To study such chemical system in terms of the small number of variables could be useful [START_REF] Shahzad | Slow invariant manifold assessments in multi-route reaction mechanism[END_REF][START_REF] Shahzad | Physical assessments on chemically reacting species and reduction schemes for the approximation of invariant manifolds[END_REF][START_REF] Sultan | The reaction routes comparison with respect to slow invariant manifold and equilibrium points[END_REF][START_REF] Shahzad | C-matrix and invariants in chemical kinetics: A mathematical concept[END_REF]. Recently, new organic inorganics hybrids of collectors of solar energy based on lead, tin, palladium, halide and R-NH2 has fascinated the scientific community. Their production process makes them very inexpensive because they are made from abundant elements and without loss of heat energy. The rapid rise in energy conversion efficiency is seen in photovoltaic devices (PbI3CH3NH3) based on a short organic chain [START_REF] Leguy | Reversible hydration of CH3NH3PbI3 in films, single crystals, and solar cells[END_REF][START_REF] Dang | Bulk crystal growth of hybrid perovskite material CH 3 NH 3 PbI 3[END_REF][START_REF] Heo | Efficient inorganic-organic hybrid heterojunction solar cells containing perovskite compound and polymeric hole conductors[END_REF][START_REF] Liu | Hybrid organic/inorganic nanocomposites for photovoltaic cells[END_REF][START_REF] Zhao | Solid-state mesostructured perovskite CH3NH3PbI3 solar cells: charge transport, recombination, and diffusion length[END_REF][START_REF] Peng | Hybrid organic-inorganic perovskites open a new era for low-cost, high efficiency solar cells[END_REF][START_REF] Prakash | Naturally self-assembled nanosystems and their templated structures for photonic applications[END_REF]. The monoamine chain can be replaced with an amino acid to add more hydrogen bonds between the carboxylic function group and from a 3-Dimentional stable network not seen in other inorganic-organic hybrids like the perovskite system [START_REF] Breneman | Diethylenetriammonium tetrachloromanganate (II) chloride[END_REF][START_REF] Mercier | HO2C (CH2)(3) NH3)(2)(CH3NH3) Pb2I7: a predicted noncentrosymmetrical structure built up from carboxylic acid supramolecular synthons and bilayer perovskite sheets[END_REF][START_REF] Alshammari | Phase transitions, optical and electronic properties of the layered perovskite hybrid [NH3 (CH2) 2COOH] 2CdCl4 of Y-aminobutyric acid (GABA)[END_REF]. Here, the organic chain is 3-Aminopropionic acid (β-Alanine), which has a carboxylic acid and amine function groups that are separated by two methylene groups and copper chloride. The Jahn-Teller effect produced by Cu 2+ Metal cation introduces an additional flexibility into the inorganic framework, which also affects hydrogen bonding network. This causes distortion of the CuCl6 octahedron leading to an elongation of two equatorial Cu-Cl bonds within the octahedral coordination [START_REF] Saparov | Organic-inorganic perovskites: structural versatility for functional materials design[END_REF][START_REF] Hoefler | Progress on lead-free metal halide perovskites for photovoltaic applications: a review[END_REF]. The short bond length is relatively constant, whereas the semi-coordinate bond is significantly flexible, allowing to a more flexible inorganic layer structure, which facilitates the incorporation of the organic ammonium cations into the two-dimensional structure.

In this work, we present the crystal structure of (NH3-(CH2)2-COOH)2CuCl4 and micro-Raman spectroscopy as a well-suited measurement technique to probe organic-inorganic halide perovskite layers locally on the micrometer scale by using different excitation laser intensities. According to the literature, most of the work that has been performed on organic-inorganic compounds uses a power laser: p=5 mW [START_REF] Mohamed | Raman studies of phase transitions in ferroelectric [C2H5NH3] 2ZnCl4[END_REF][START_REF] Kessentini | Synthesis, structural, photoluminescence, vibrational and DFT investigation of the bis (4-aminopyridinium) tetrachloridocuprate (II) monohydrate[END_REF]. Few scientists have studied the effect of laser beam power on the intensity of Raman lines. Generally, the interaction of the wave with the hybrid materials depends strongly on the nature of organic and/or inorganic compounds. It would be useful to study the effect of such power on the shape of the Raman spectra.

Experimental Section

The 

Results and Discussion

2-1 Structure description:

The titled compound crystallizes in monoclinic system with C2/c space group, a= 25.1209(3) Å, b= The anionic layers are separated by the β-Alanine cation bilayers, forming the inorganic-organic layered structure with the general formula K2FX4 (K = monovalent cation, X = halogen atom, F is a transition metal ion). The structure can be described by an alternation of organic and inorganic sheets stacked along a-axis. The distance between two adjacent inorganic layer is dinter =12.116 Å (Fig. 3.).

Inside the inorganic sheet, the short distance between neighboring Cu metallic sites is dintra = 5.360 Å in c-axis direction and dintra = 7.743 Å in b-axis direction. In order to get more insights to the structure, we have used the green Laser at 532 nm. This energetic radiation could contribute to overcome the fluorescent behavior (fluorescence) observed at high frequencies. As a matter of fact, by using this green laser, we have successfully obtained structural information of both the inorganic and the inorganic moieties. Figure 7 gives Raman spectra carried out for different powers of the laser radiation ranging from 0 to 25 mW. It is observed that the peak intensity depends strongly on the working power. In other words, the intensity of each peak varies as a function of the applied power. The more resolved spectrum for the studied crystal is observed at a fixed power P=6.25 mW. Each Raman spectrum is divided in two parts: the low frequency range 50-400 cm -1 and the high frequency 400-4250 cm -1 . In fact, the first range is ascribed to the inorganic component, while the second last range contains the vibration modes of the organic part. In order to shed more light on the structure one has to assign the observed vibration modes in each frequency range. To achieve this goal, we have considered the spectra carried out at P=6.25 mW. .

The inorganic [CuCl4] 2-ion is considered under C2h symmetry rather than D2h symmetry, which encompasses the most molecular ions of formula [MX4] 2-. For instance, from the crystal structure, the ion presents a close C2h symmetry due to (Jahn-Teller effect) with a low local symmetry (Ci). The D2h group contains a subgroup C2h and the Table 2 describes the correlation between these symmetries For the frequency region 50-400 cm -1 (Fig. 8), all the observed bands are related to the internal modes perovskite system. The vibrational properties of this structure were studied by Micro-Raman spectroscopy at different power. The more resolved spectrum is observed at fixed power P=6.25 mW.

The attribution of the vibrational bands was carried by comparison with the vibration modes frequencies of homologous compound. Above a certain threshold there is creation of hot point inside the crystal material and this induces the decomposition or the burning of the compound. From the present study it is worth to notice that the structure of the investigated hybrid materials is very promising for many applications.

  7.7432(2) Å, c= 7.4130(2) Å and Z=4. The asymmetric unit cell consists of two entities [CuCl2] - (Site Occupation Factor of copper is 0.5) and protonated [NH3(CH2)2CO2H] + cation (Fig.1). The formula unit of the compound [NH3(CH2)2CO2H]2CuCl4 is composed by an anionic entity, constituted by the complex anion [CuCl4] 2-that has a planar square structure typical for Cu(II), and two organic protonated cations [NH3(CH2)2CO2H] + which form the cationic part.
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 1 Figure 1: Molecular structure unit obtained at room temperature.
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 23 Figure 2: Schematic representation of the inorganic layers parallel to the (b,c) plane
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 4 Figure 4: View showing the cohesion between the organic and inorganic chains by N-H…Cl and C-H…..Cl hydrogen bonds (dashed lines).
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 56 Figure 5: View showing dimer connection between the organic chains by OH…O hydrogen bonds (dashed lines)
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 6 Figure 6. Raman spectrum of [NH3-(CH2)2-COOH]2CuCl4 with red Laser 786 nm at P=1mW
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 30 . The [CuCl4] 2-ion presents 18 characteristic internal normal modes shared between the irreducible representations of C2h ( 5Ag + 4Bg + 4Au + 5Bu ) with nine Raman active modes (5Ag + 4Bg).

Figure 7 .Table 2 .

 72 Figure 7. Raman spectrum of [NH3-(CH2)3-COOH]2CuCl4 with green Laser 532 nm for different power Pw= 0, 0.25, 2.5, 6.25, 12.50, 25.00 mW

  of the inorganic components ([CuCl4] 2-) and the external modes of the organic cation ([NH3-(CH2)2-COOH] + ). The attributions of these modes are realized according to the literature data [31-34]. The bands located at 73 and 175 cm -1 are assigned to the symmetric v2 and asymmetric v4 bending modes of the Cl-Cu-Cl in square plan symmetry. While the stretching modes v1 symmetric and v3 asymmetric of the Cu-Cl bonds are observed at 256 and 276 cm --1 (Fig.9), the Raman active modes are associated to stretching modes of the organic cation, the bands located at 495, 573, 660 and 811 cm -1 are characteristic respectively to twisting mode of NH3 groups, C-CO in plane deformation vibration, out and in plane deformation vibrations of C-O. The C-H bond exhibits a rocking vibration at 862 cm -1 , the stretching vibrations v(C-C) and v(O-H) are located at 918 and 949 cm -1 , respectively. The C-C skeletal vibrations and the C-N stretching vibrations are observed at 1056 and 1078 cm -1 , while the bands located at 1254, 1330 and 1396 cm -1 are assigned to rocking vibration of NH3 groups, O-H deformation vibration and wagging vibration of (CH2). The band observed at 1465 cm -1 is assigned to deformation vibration of CH2.The asymmetric and symmetric deformation vibrations of NH3 + are located respectively at 1579 and 1602 cm -1 , and the stretching bands of C=O is located at 1678 cm -1 . The symmetric and asymmetric stretching vibrations of O-H bond are showed at 2931 and 2990 cm -1 . The symmetric and asymmetric stretching of C-H bond are located at 2955 and 3019 cm -1 , respectively, and the stretching vibration of NH3 + is located at 3097 cm -1 .

Figure 8 .

 8 Figure 8. Raman spectrum of [NH3-(CH2)2-COOH]2CuCl4 in the range 50-400 cm-1, with red Laser 786 nm at P=1mW
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 91011 Figure 9. Raman spectrum of [NH3-(CH2)2-COOH]2CuCl4 in the range a) 400-2600 cm -1 , b) 2600-4250 cm -1 , with red Laser 786 nm at P=1mW