




Synthesis of Yttrium Oxide Nanoparticles by Pulsed Laser Ablation in Ethanol and Water at low Energies for Photodetection Applications




Abstract
In this work, we used laser ablation in two distinct liquids (water and ethanol) to prepared UV-sensitive Ag/Y2O3/Si/Ag heterojunction photo-detectors. Studies have been conducted on the structural, morphological, optical, and  chemical characteristics of Yttrium oxide . XRD results verify the production of a polycrystalline Y2O3 film have cubic crystalline phase with crystallite sizes of 10.52 nm for Y2O3 in ethanol and 42.53 nm for Y2O3 in water .  The SEM results of Y2O3 in ethanol shows brittle and porous particles of different sizes ranging from 19.79 nm to 95 nm, while Y2O3 in water , The particles were different shape with some agglomerates with particle size range of 40.27 nm to 3 μm. In the AFM image, the Y2O3 film's grains measured 49.25 nm in size for case ethanol, whereas in water, particles measured 52.97 nm. The energy gap of Y2O3NPs(ethanol and water respectively) was 4.9 eV and 4.8 eV  . The bond Y–O stretching mode of the Y2O3 structure is responsible for the high intensity peaks detected by FTIR, which are concentrated around 500-696 cm−1. For Y2O3 in ethanol and water, the photo-detector's responsivity at the short wave length region (350-400nm) was 0.16 and 0.17 A/W, respectively. However, for Y2O3 in ethanol and water, the photo-detector's responsivity at 850 nm was 0.42 nm and 0.51 A/W, respectively. The Y2O3/n-Si heterojunction photo-detector's specific detectivity D* was determined to be 6.0×1012 and 7.3×1012 Jones, with corresponding quantum efficiencies of 59% and 62% at 350 nm for in case ethanol and water respectively..
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1-Introducation 
The visual, biological, chemical, and electrical properties of nanoparticles are distinct from those of bulk materials [1]. In comparison to their bulk equivalents, nanoparticles exhibit unique properties, such as reduced electrical conductivity and resistivity, increased strength and hardness, decreased diffusivity, enhanced chemical reactivity, and enhanced biological activity [2]. Consequently, nanoparticles have great potential in several fields, such as microelectronics, gas-sensor technologies, photovoltaics, nonlinear optics, heterogeneous catalysis, and medicine [3-6]. One important use case is the photo-detector. In a typical photo-detector, a semiconductor with a specific band gap is used. This allows for the creation of a mobile electron and the opening of a hole in the valence band, which is caused by photons with sufficient energy entering the material. The generated charge-hole pairs act as conductors when biased, making the resulting current visible. For one instant, these charge-hole pairs will generate heat by recombination [3]. This detector converts photons into free current carriers in an instant. If the incident photon wants to activate valence electrons, its energy needs to be greater than or equal to the band gap energy.Nanoparticles (NPs), nanotubes, rods, and sheets made of rare earth metals have recently become the material of choice for many device applications. Different metals, magnetic materials, metal oxides, and quantum dots have all been used to create metal nanoparticles including, yttrium oxide (Y2O3) is a common rare earth metal and important for future applications because of its mechanical, chemical, and thermal stability. Because of their high refractive index, wide band gap (5.8 eV), and strong thermal and chemical durability, Y2O3 nanoparticles have drawn a lot of interest [1,8].These characteristics have led to the application of Y2O3 nanoparticles in bio-imaging, luminescence, and sensing [9]. One of the most stable yttrium compounds with a vast array of significant uses is yttrium oxide, sometimes known as yttria. The primary governing elements for every application are the synthesis techniques, which are crucial in producing the necessary size and shape of nanoparticles. A number of techniques, including chemical precipitation,  electrothermal decomposition, , sol gel ,solvothermal, hydrothermal, combustion synthesis, sonochemical methods, microwave hydrothermal, reverse micelle method, microwave solvothermal, and microwave combustion methods, have been proposed for the production of yttrium oxide nanoparticles [10, 11]. The simple one-step top-down method of PLAin liquids (PLAL) is utilized to create nanoparticles.  This process offers a number of benefits over conventional approaches, including the ability to control the size and characteristics of the generated nanoparticles and guarantee their purity. It is also employed in the preparation of various nanostructure materials. Laser fluence, pulse width, repetition rate, temperature, ablation time, wavelength, the level of the liquid above the target surface, and the concentration of the stabilizing agent are some of the ablation parameters that have a significant impact on the size, shape, and morphology of the nanoparticles created by laser ablation in liquid [12,13].. In this study, preparation and characterization of Y2O3NPs by laser ablation at different liquid to be applied as UV photo-detector(Y2O3/Si). 
2. Preparation of samples 
A schematic of the laser ablation technique for creating nanoparticles is shown in Fig. 1a. The target material vaporizes when the laser beam focuses on the surface of a solid target material in the surrounding media (gas or liquid) because the irradiated spot's temperature rises quickly. The electron state is excited, light is emitted, and electrons and ions are generated as a result of collisions between the evaporating species (atoms and clusters) and the surrounding molecules, creating a laser-induced plasma plume. The target material, ambient media (gas or liquid), ambient pressure, and laser settings all affect the plasma structures (plume size and emission spectrum). The Y2O3 target was PLAin ethanol and deionized water to create Y2O3 NPs.After placing the target in solution, a Nd:YAG laser operating at 1064 nm, 8 Hz, and 300 pulses was used to ablate it. The laser was then exposed to 360 mJ of energy.  The produced colloid solution was entirely transparent and stable, devoid of aggregation as seen in figure 1b. Immediately following laser ablation, the optical characteristics of the resulting colloidal solutions were assessed using a UV-Vis (SPUV26) spectrophotometer. The NEXUS-670 was used to examine the colloidal solution's Fourier transform infrared spectroscopy (FTIR) spectrum between 400 and 4000 cm-1. In order to examine morphology, topography, surface analysis, and crystal structure, thin films are deposited using the drop casting process.
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Fig.(1): Preparation of Y2O3 NPs colloidal by
laser ablation in liquid
3. Result and Dissection
The XRD results for the Y2O3 film produced by laser ablation in ethanol and water are shown in Figs. 2a,b. Seven distinct peaks are produced at 2̨ values of 20.49, 29.19, 33.89 o, 43.54, 48.64 o, 53.34, and 57.56 o in Figure 1a, which indicate Y2O3 in ethanol. These peaks correspond to diffraction at (211), (222), (400), (134), (440), (611), and (622) planes, respectively. The cubic crystalline phase of Y2O3 is in concordance with ICSD #160890 and 431036. The Debye Scherrer method calculated the crystallite size to be 10.52 nm. In contrast, Figure 1b displays the diffraction pattern of Y2O3 in water. The creation of the phase cubic crystalline of Y2O3 film was confirmed by the prominent peaks that were seen at 2θ = 29.19° and 48.14°, which correspond to the planes (211) and (440), respectively and 42.53 nm was the size of the crystallite .The silica glass substrate is the cause of the pattern's broad dispersed peak i. [14,15].
D = kλ β cos θ……..(1)
where λ is o.154 nm for the wavelength of the X-ray, k is a constant (0.89), θ denotes the Bragg angle, and β is the half-width of the line profile





Fig.(2): XRD analysis of Y2O3 films.

Table 1: summary of XRD analysis of Y2O3 films.

	Sample
	2 Theta (deg)
	FWHM (deg)
	D (nm)
	hkl

	Y2O3-Ethanol
	20.49 29.19  33.89 43.54 48.64
53.34 57.56
	0.46
0.41
0.43
0.40
0.33
0.44
2.63

	17.59
20.07
19.35
21.43
26.47
20.24
3.45
	(211)
(222)
(400)  (134)
(440) (611) (622)

	Y2O3-Water
	29.19
48.14
	0.21
0.19
	39.18
45.89
	(222)
(440)



A SEM images of Y2O3 film in two cases ethanol and water are displayed in Figure 3a,b.The Y2O3 in ethanol image shows porous and brittle grains of different sizes, ranging from 19.79 nm to 95 nm. The SEM image of the Y2O3 in water are displayed in Figure 3b. It observed the grains with different shapes and some agglomerates with grains size falls between 40.27 nm and 3 μm. It is evident that the morphology, particle size, and aggregation of the particles are significantly influenced by the liquid medium difference. It is also noted that more than 70% of the Y2O3 in ethanol and water are nanosized, or less than 100 nm, based on their  distribution analysis of size..
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Fig.(3): SEM image of the synthesized Y2O3(a) in Ethanol(b) in Water.
The AFM images of the Y2O3 nanoparticles ablated in ethanol and water are displayed in Figure 4a,b. The Y2O3NPs particles in ethanol take the shape of sand dunes, and some of the grains are gathered into hills. The white peak is 72 nanometers high, 49.25 nm in size, and has a mean roughness of 2.22 nm. The Y2O3NPs in water are spherical and dispersed particles, with some aggregating into domes that are dispersed across the surface and grow to a height of 37 nm, a size of 52.97 nm, and a mean roughness of 1.98 nm. The increased density of water causes the grain sizes of Y2O3 ablated in water (Fig 4b) to be larger than those ablated in ethanol.
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Fig.(4): AFM image of the synthesized Y2O3(a) in Ethanol(b) in Water..
Figure 5 displays the optical absorption spectra of Y2O3 nanoparticles in water and ethanol, which are measured in the 190–1100 nm range. It is evident that the exciton/interband transitions of Y2O3 should be responsible for the absorption bands of Y2O3 nanoparticles in ethanol at around 250 nm and in water at about 218 nm [16]. The production of Y2O3 nanoparticles is indicated by the existence of tiny zigzag peaks in the absorption spectra, which show surface plasmon resonance. It is observed that the absorption spectra exhibit changes in peak positions and intensities with various the liquids. For instance, because of increased scattering and quantum confinement effects, smaller nanoparticles frequently exhibit stronger absorption in particular wavelength ranges. Furthermore, during synthesis, the solvent may have an impact on the kinetics of the reaction, which may further alter the final optical characteristics of the nanoparticles. Tauc's plot relation (eq.2) was used to estimate the optical band gap (Eg) of Y2O3 samples [17]:

[(αhv) = B(hv - Eg)n]…………….(2) 
 
The direct transition value is n, the incident photon energy is denoted by hv, and B is a constant. Figure 6a,b illustrates the plot of (αhν)2 vs. hν, which was used to assess the band gap. For the Y2O3 nanoparticles made with ethanol and water, the band gap was determined to be 4.9 and 4.8 eV, respectively. Band gap energy has been found to show a blue shift in the samples' absorption edge [18].

Fig. (5): Absorbance spectra of Y2O3 colloidal.




Fig.(6): A graph displaying the energy band gap of Y2O3 colloidal (a) in ethanol and (b) in Water.

Figure 7 displays the FTIR spectrum of yttrium oxide in ethanol and water that was acquired using the laser ablation method. The OH stretching and bending vibration modes, which are caused by both hydroxyl groups and firmly adsorbed molecular water in the crystal lattice, are responsible for the peaks seen in the region 3447.46 cm-1. The asymmetric stretching of the C–O band, which may result from the absorption of CO2 from the environment, is responsible for the peaks at about 1640 cm-1. The presence of yttrium oxide in the crystalline phase is revealed by the high intensity peaks centered about 500–696 cm−1, which are attributed to the Y–O stretching mode of the Y2O3 structure [10,19]. The spectra showed no further peaks, suggesting that the material was very phase pure. This is well matched with the result of the XRD studies.



Fig.(7) : FT-IR spectra of Y2O3 colloidal..

Equation (3) can be used to estimate the photo-detector's spectrum responsivity Rλ, which is regarded as one of the most significant figures of merit that characterizes the photo-detector performance [20–22]. 

R = Iph/Pin (A/W) ………….(3)
Where, Iph is the photocurrent of the photo-detector and P is the power of light at specific wavelength.  As seen in fig. 8, the photo-detector characteristics were investigated at room temperature for Y2O3 in ethanol and Y2O3 in water at 5 V bias. Y2O3 has the highest responsivity at the UV area between 350 and 400 nm. This can be attributed to either Y2O3 or the bonding n-Si/Y2O3 heterojunction, which indicates the presence of a connection between the silicon substrate and the Y2O3 layer. The absorption edge of the Si substrate, it is indicated by the peak in the infrared region at 850 nm [23]. For Y2O3 in ethanol and water, the photo-detector's responsivity at the short wave length region (nm) was 0.16 and 0.17 A/W, respectively. This finding suggests that Y2O3 has UV activity.  While, for Y2O3 in ethanol and water, the photo-detector's responsivity at 850 nm was 0.42 nm and 0.51 A/W, respectively. It was found that the visible-blind photo-detector's responsivity is poor in the visible range.


Fig. (8) Responsivity of AgY2O3/Si/Ag photo-detector

The specific detectivity D* of the Y2O3/n-Si heterojunction photo-detector (in ethanol and water a) were found from responsivity found to be 6.0×1012 and 7.3×1012 Jones   respectively at 850 nm. The specific detectivity depends on behavior the responsivity as shown in figure9.  Figure 10 shows that Y2O3 has a quantum efficiency of 59% in ethanol and 62% in water at 350 nm. In ethanol and water, the greatest quantum efficiency at 850 nm was 62% and 75%, respectively. Around 850 nm is when the photo-detector reaches its maximum quantum efficiency, meaning that light at that wavelength is absorbed in the carriers' diffusion length or depletion zone.



Fig. (9) of Ag/Y2O3/Si/Ag photo-detector

Fig. (10) Quantum efficiency of Ag/Y2O3/Si/Ag photo-detector
4. Conclusion
 Y2O3 NPs were formed on silicon and quartz substrates at low temperatures (80 °C) using the drop casting approach. The NPs were prepared utilizing the laser ablation method in various liquids, including water and ethanol. The XRD, SEM, and AFM studies verified that the nanoscale Y2O3 particles increased the absorption area to volume ratio, which is useful for altering the bulk material's characteristics. Based on the data, it can be concluded that water is a more polar solvent than ethanol, which is less polar. The ablation-formed nanoparticles' solubility and stability are affected by this variation. Also it note The effect of using water and ethanol in preparing nanoparticles by laser ablation can significantly influence the absorbance spectra. Different solvents can alter the particle size, shape, and distribution of the nanoparticles, which in turn affects their optical properties. Y2O3 NPs synthesized in water may exhibit different absorbance peaks compared to those prepared in ethanol due to variations in surface plasmon resonance and electronic transitions. It is suggested that synthesis of Y2O3 by the method employed in this experiment would be beneficial for fabricating Y2O3 nanostructures with good electrical and optical properties to be used in UV optoelectronic devices.
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Intensity(a.u.)
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T



R-Ethanol 	350	400	450	500	550	600	650	700	750	800	850	900	0.16666666666666669	0.1521739130434783	0.10784313725490198	9.6153846153846145E-2	9.6492497708303177E-2	9.9812850904553954E-2	0.10257612613932769	9.6351490236382342E-2	0.1349527665317139	0.18601190476190474	0.42196071076937497	0.18939393939393942	R-Water	350	400	450	500	550	600	650	700	750	800	850	900	0.17647058823529413	0.15686274509803924	9.8039215686274522E-2	0.10576923076923077	0.14473874656245478	0.17764618800888235	0.18849549181615408	0.19270298047276468	0.20242914979757087	0.22321428571428573	0.51572975760701389	0.18939393939393942	Wavelength(nm)

Responsivity A/W



D-Ethanol	350	400	450	500	550	600	650	700	750	800	850	900	2382960586624.8418	2175746622570.5076	1541915673698.427	1374784953822.0239	1379626913663.2456	1427100538465.2822	1466609194312.0562	1377610822175.2041	1929522742206.3491	2659554226143.7954	6033094457205.748	2707909757528.229	D-Water	350	400	450	500	550	600	650	700	750	800	850	900	2523134738779.2441	2242786434470.4395	1401741521544.0244	1512263449204.2261	2069440370494.8691	2539943186335.8789	2695063966526.1631	2755221644350.4082	2894284113309.5239	3191465071372.5557	7373782114362.582	2707909757528.229	Wavelength(nm)

Detectivity(Jones)



ƞ-Ethanol	350	400	450	500	550	600	650	700	750	800	850	900	59.047619047619051	47.173913043478272	29.716775599128546	23.846153846153843	21.75467221059926	20.627989186941154	19.568368678887129	17.067978270444872	22.312190733243362	28.831845238095234	61.556621335767645	26.094276094276097	ƞ-Water	350	400	450	500	550	600	650	700	750	800	850	900	62.52100840336135	48.627450980392169	27.015250544662312	26.23076923076923	32.632008315898894	36.713545521835691	35.959139977235544	34.135956540889744	33.468286099865054	34.598214285714292	75.235870521493794	26.094276094276097	Wavelength(nm)

ƞ



(a) 
10.292999999999999	10.343	10.393000000000001	10.443	10.493	10.542999999999999	10.593	10.643000000000001	10.693	10.743	10.792999999999999	10.843	10.893000000000001	10.943	10.993	11.042999999999999	11.093	11.143000000000001	11.193	11.243	11.292999999999999	11.343	11.393000000000001	11.443	11.493	11.542999999999999	11.593	11.643000000000001	11.693	11.743	11.792999999999999	11.843	11.893000000000001	11.943	11.993	12.042999999999999	12.093	12.143000000000001	12.193	12.243	12.292999999999999	12.343	12.393000000000001	12.443	12.493	12.542999999999999	12.593	12.643000000000001	12.693	12.743	12.792999999999999	12.843	12.893000000000001	12.943	12.993	13.042999999999999	13.093	13.143000000000001	13.193	13.243	13.292999999999999	13.343	13.393000000000001	13.443	13.493	13.542999999999999	13.593	13.643000000000001	13.693	13.743	13.792999999999999	13.843	13.893000000000001	13.943	13.993	14.042999999999999	14.093	14.143000000000001	14.193	14.243	14.292999999999999	14.343	14.393000000000001	14.443	14.493	14.542999999999999	14.593	14.643000000000001	14.693	14.743	14.792999999999999	14.843	14.893000000000001	14.943	14.993	15.042999999999999	15.093	15.143000000000001	15.193	15.243	15.292999999999999	15.343	15.393000000000001	15.443	15.493	15.542999999999999	15.593	15.643000000000001	15.693	15.743	15.792999999999999	15.843	15.893000000000001	15.943	15.993	16.042999999999999	16.093	16.143000000000001	16.193000000000001	16.242999999999999	16.292999999999999	16.343	16.393000000000001	16.443000000000001	16.492999999999999	16.542999999999999	16.593	16.643000000000001	16.693000000000001	16.742999999999999	16.792999999999999	16.843	16.893000000000001	16.943000000000001	16.992999999999999	17.042999999999999	17.093	17.143000000000001	17.193000000000001	17.242999999999999	17.292999999999999	17.343	17.393000000000001	17.443000000000001	17.492999999999999	17.542999999999999	17.593	17.643000000000001	17.693000000000001	17.742999999999999	17.792999999999999	17.843	17.893000000000001	17.943000000000001	17.992999999999999	18.042999999999999	18.093	18.143000000000001	18.193000000000001	18.242999999999999	18.292999999999999	18.343	18.393000000000001	18.443000000000001	18.492999999999999	18.542999999999999	18.593	18.643000000000001	18.693000000000001	18.742999999999999	18.792999999999999	18.843	18.893000000000001	18.943000000000001	18.992999999999999	19.042999999999999	19.093	19.143000000000001	19.193000000000001	19.242999999999999	19.292999999999999	19.343	19.393000000000001	19.443000000000001	19.492999999999999	19.542999999999999	19.593	19.643000000000001	19.693000000000001	19.742999999999999	19.792999999999999	19.843	19.893000000000001	19.943000000000001	19.992999999999999	20.042999999999999	20.093	20.143000000000001	20.193000000000001	20.242999999999999	20.292999999999999	20.343	20.393000000000001	20.443000000000001	20.492999999999999	20.542999999999999	20.593	20.643000000000001	20.693000000000001	20.742999999999999	20.792999999999999	20.843	20.893000000000001	20.943000000000001	20.992999999999999	21.042999999999999	21.093	21.143000000000001	21.193000000000001	21.242999999999999	21.292999999999999	21.343	21.393000000000001	21.443000000000001	21.492999999999999	21.542999999999999	21.593	21.643000000000001	21.693000000000001	21.742999999999999	21.792999999999999	21.843	21.893000000000001	21.943000000000001	21.992999999999999	22.042999999999999	22.093	22.143000000000001	22.193000000000001	22.242999999999999	22.292999999999999	22.343	22.393000000000001	22.443000000000001	22.492999999999999	22.542999999999999	22.593	22.643000000000001	22.693000000000001	22.742999999999999	22.792999999999999	22.843	22.893000000000001	22.943000000000001	22.992999999999999	23.042999999999999	23.093	23.143000000000001	23.193000000000001	23.242999999999999	23.292999999999999	23.343	23.393000000000001	23.443000000000001	23.492999999999999	23.542999999999999	23.593	23.643000000000001	23.693000000000001	23.742999999999999	23.792999999999999	23.843	23.893000000000001	23.943000000000001	23.992999999999999	24.042999999999999	24.093	24.143000000000001	24.193000000000001	24.242999999999999	24.292999999999999	24.343	24.393000000000001	24.443000000000001	24.492999999999999	24.542999999999999	24.593	24.643000000000001	24.693000000000001	24.742999999999999	24.792999999999999	24.843	24.893000000000001	24.943000000000001	24.992999999999999	25.042999999999999	25.093	25.143000000000001	25.193000000000001	25.242999999999999	25.292999999999999	25.343	25.393000000000001	25.443000000000001	25.492999999999999	25.542999999999999	25.593	25.643000000000001	25.693000000000001	25.742999999999999	25.792999999999999	25.843	25.893000000000001	25.943000000000001	25.992999999999999	26.042999999999999	26.093	26.143000000000001	26.193000000000001	26.242999999999999	26.292999999999999	26.343	26.393000000000001	26.443000000000001	26.492999999999999	26.542999999999999	26.593	26.643000000000001	26.693000000000001	26.742999999999999	26.792999999999999	26.843	26.893000000000001	26.943000000000001	26.992999999999999	27.042999999999999	27.093	27.143000000000001	27.193000000000001	27.242999999999999	27.292999999999999	27.343	27.393000000000001	27.443000000000001	27.492999999999999	27.542999999999999	27.593	27.643000000000001	27.693000000000001	27.742999999999999	27.792999999999999	27.843	27.893000000000001	27.943000000000001	27.992999999999999	28.042999999999999	28.093	28.143000000000001	28.193000000000001	28.242999999999999	28.292999999999999	28.343	28.393000000000001	28.443000000000001	28.492999999999999	28.542999999999999	28.593	28.643000000000001	28.693000000000001	28.742999999999999	28.792999999999999	28.843	28.893000000000001	28.943000000000001	28.992999999999999	29.042999999999999	29.093	29.143000000000001	29.193000000000001	29.242999999999999	29.292999999999999	29.343	29.393000000000001	29.443000000000001	29.492999999999999	29.542999999999999	29.593	29.643000000000001	29.693000000000001	29.742999999999999	29.792999999999999	29.843	29.893000000000001	29.943000000000001	29.992999999999999	30.042999999999999	30.093	30.143000000000001	30.193000000000001	30.242999999999999	30.292999999999999	30.343	30.393000000000001	30.443000000000001	30.492999999999999	30.542999999999999	30.593	30.643000000000001	30.693000000000001	30.742999999999999	30.792999999999999	30.843	30.893000000000001	30.943000000000001	30.992999999999999	31.042999999999999	31.093	31.143000000000001	31.193000000000001	31.242999999999999	31.292999999999999	31.343	31.393000000000001	31.443000000000001	31.492999999999999	31.542999999999999	31.593	31.643000000000001	31.693000000000001	31.742999999999999	31.792999999999999	31.843	31.893000000000001	31.943000000000001	31.992999999999999	32.042999999999999	32.093000000000004	32.143000000000001	32.192999999999998	32.243000000000002	32.292999999999999	32.343000000000004	32.393000000000001	32.442999999999998	32.493000000000002	32.542999999999999	32.593000000000004	32.643000000000001	32.692999999999998	32.743000000000002	32.792999999999999	32.843000000000004	32.893000000000001	32.942999999999998	32.993000000000002	33.042999999999999	33.093000000000004	33.143000000000001	33.192999999999998	33.243000000000002	33.292999999999999	33.343000000000004	33.393000000000001	33.442999999999998	33.493000000000002	33.542999999999999	33.593000000000004	33.643000000000001	33.692999999999998	33.743000000000002	33.792999999999999	33.843000000000004	33.893000000000001	33.942999999999998	33.993000000000002	34.042999999999999	34.093000000000004	34.143000000000001	34.192999999999998	34.243000000000002	34.292999999999999	34.343000000000004	34.393000000000001	34.442999999999998	34.493000000000002	34.542999999999999	34.593000000000004	34.643000000000001	34.692999999999998	34.743000000000002	34.792999999999999	34.843000000000004	34.893000000000001	34.942999999999998	34.993000000000002	35.042999999999999	35.093000000000004	35.143000000000001	35.192999999999998	35.243000000000002	35.292999999999999	35.343000000000004	35.393000000000001	35.442999999999998	35.493000000000002	35.542999999999999	35.593000000000004	35.643000000000001	35.692999999999998	35.743000000000002	35.792999999999999	35.843000000000004	35.893000000000001	35.942999999999998	35.993000000000002	36.042999999999999	36.093000000000004	36.143000000000001	36.192999999999998	36.243000000000002	36.292999999999999	36.343000000000004	36.393000000000001	36.442999999999998	36.493000000000002	36.542999999999999	36.593000000000004	36.643000000000001	36.692999999999998	36.743000000000002	36.792999999999999	36.843000000000004	36.893000000000001	36.942999999999998	36.993000000000002	37.042999999999999	37.093000000000004	37.143000000000001	37.192999999999998	37.243000000000002	37.292999999999999	37.343000000000004	37.393000000000001	37.442999999999998	37.493000000000002	37.542999999999999	37.593000000000004	37.643000000000001	37.692999999999998	37.743000000000002	37.792999999999999	37.843000000000004	37.893000000000001	37.942999999999998	37.993000000000002	38.042999999999999	38.093000000000004	38.143000000000001	38.192999999999998	38.243000000000002	38.292999999999999	38.343000000000004	38.393000000000001	38.442999999999998	38.493000000000002	38.542999999999999	38.593000000000004	38.643000000000001	38.692999999999998	38.743000000000002	38.792999999999999	38.843000000000004	38.893000000000001	38.942999999999998	38.993000000000002	39.042999999999999	39.093000000000004	39.143000000000001	39.192999999999998	39.243000000000002	39.292999999999999	39.343000000000004	39.393000000000001	39.442999999999998	39.493000000000002	39.542999999999999	39.593000000000004	39.643000000000001	39.692999999999998	39.743000000000002	39.792999999999999	39.843000000000004	39.893000000000001	39.942999999999998	39.993000000000002	40.042999999999999	40.093000000000004	40.143000000000001	40.192999999999998	40.243000000000002	40.292999999999999	40.343000000000004	40.393000000000001	40.442999999999998	40.493000000000002	40.542999999999999	40.593000000000004	40.643000000000001	40.692999999999998	40.743000000000002	40.792999999999999	40.843000000000004	40.893000000000001	40.942999999999998	40.993000000000002	41.042999999999999	41.093000000000004	41.143000000000001	41.192999999999998	41.243000000000002	41.292999999999999	41.343000000000004	41.393000000000001	41.442999999999998	41.493000000000002	41.542999999999999	41.593000000000004	41.643000000000001	41.692999999999998	41.743000000000002	41.792999999999999	41.843000000000004	41.893000000000001	41.942999999999998	41.993000000000002	42.042999999999999	42.093000000000004	42.143000000000001	42.192999999999998	42.243000000000002	42.292999999999999	42.343000000000004	42.393000000000001	42.442999999999998	42.493000000000002	42.542999999999999	42.593000000000004	42.643000000000001	42.692999999999998	42.743000000000002	42.792999999999999	42.843000000000004	42.893000000000001	42.942999999999998	42.993000000000002	43.042999999999999	43.093000000000004	43.143000000000001	43.192999999999998	43.243000000000002	43.292999999999999	43.343000000000004	43.393000000000001	43.442999999999998	43.493000000000002	43.542999999999999	43.593000000000004	43.643000000000001	43.692999999999998	43.743000000000002	43.792999999999999	43.843000000000004	43.893000000000001	43.942999999999998	43.993000000000002	44.042999999999999	44.093000000000004	44.143000000000001	44.192999999999998	44.243000000000002	44.292999999999999	44.343000000000004	44.393000000000001	44.442999999999998	44.493000000000002	44.542999999999999	44.593000000000004	44.643000000000001	44.692999999999998	44.743000000000002	44.792999999999999	44.843000000000004	44.893000000000001	44.942999999999998	44.993000000000002	45.042999999999999	45.093000000000004	45.143000000000001	45.192999999999998	45.243000000000002	45.292999999999999	45.343000000000004	45.393000000000001	45.442999999999998	45.493000000000002	45.542999999999999	45.593000000000004	45.643000000000001	45.692999999999998	45.743000000000002	45.792999999999999	45.843000000000004	45.893000000000001	45.942999999999998	45.993000000000002	46.042999999999999	46.093000000000004	46.143000000000001	46.192999999999998	46.243000000000002	46.292999999999999	46.343000000000004	46.393000000000001	46.442999999999998	46.493000000000002	46.542999999999999	46.593000000000004	46.643000000000001	46.692999999999998	46.743000000000002	46.792999999999999	46.843000000000004	46.893000000000001	46.942999999999998	46.993000000000002	47.042999999999999	47.093000000000004	47.143000000000001	47.192999999999998	47.243000000000002	47.292999999999999	47.343000000000004	47.393000000000001	47.442999999999998	47.493000000000002	47.542999999999999	47.593000000000004	47.643000000000001	47.692999999999998	47.743000000000002	47.792999999999999	47.843000000000004	47.893000000000001	47.942999999999998	47.993000000000002	48.042999999999999	48.093000000000004	48.143000000000001	48.192999999999998	48.243000000000002	48.292999999999999	48.343000000000004	48.393000000000001	48.442999999999998	48.493000000000002	48.542999999999999	48.593000000000004	48.643000000000001	48.692999999999998	48.743000000000002	48.792999999999999	48.843000000000004	48.893000000000001	48.942999999999998	48.993000000000002	49.042999999999999	49.093000000000004	49.143000000000001	49.192999999999998	49.243000000000002	49.292999999999999	49.343000000000004	49.393000000000001	49.442999999999998	49.493000000000002	49.542999999999999	49.593000000000004	49.643000000000001	49.692999999999998	49.743000000000002	49.792999999999999	49.843000000000004	49.893000000000001	49.942999999999998	49.993000000000002	50.042999999999999	50.093000000000004	50.143000000000001	50.192999999999998	50.243000000000002	50.292999999999999	50.343000000000004	50.393000000000001	50.442999999999998	50.493000000000002	50.542999999999999	50.593000000000004	50.643000000000001	50.692999999999998	50.743000000000002	50.792999999999999	50.843000000000004	50.893000000000001	50.942999999999998	50.993000000000002	51.042999999999999	51.093000000000004	51.143000000000001	51.192999999999998	51.243000000000002	51.292999999999999	51.343000000000004	51.393000000000001	51.442999999999998	51.493000000000002	51.542999999999999	51.593000000000004	51.643000000000001	51.692999999999998	51.743000000000002	51.792999999999999	51.843000000000004	51.893000000000001	51.942999999999998	51.993000000000002	52.042999999999999	52.093000000000004	52.143000000000001	52.192999999999998	52.243000000000002	52.292999999999999	52.343000000000004	52.393000000000001	52.442999999999998	52.493000000000002	52.542999999999999	52.593000000000004	52.643000000000001	52.692999999999998	52.743000000000002	52.792999999999999	52.843000000000004	52.893000000000001	52.942999999999998	52.993000000000002	53.042999999999999	53.093000000000004	53.143000000000001	53.192999999999998	53.243000000000002	53.292999999999999	53.343000000000004	53.393000000000001	53.442999999999998	53.493000000000002	53.542999999999999	53.593000000000004	53.643000000000001	53.692999999999998	53.743000000000002	53.792999999999999	53.843000000000004	53.893000000000001	53.942999999999998	53.993000000000002	54.042999999999999	54.093000000000004	54.143000000000001	54.192999999999998	54.243000000000002	54.292999999999999	54.343000000000004	54.393000000000001	54.442999999999998	54.493000000000002	54.542999999999999	54.593000000000004	54.643000000000001	54.692999999999998	54.743000000000002	54.792999999999999	54.843000000000004	54.893000000000001	54.942999999999998	54.993000000000002	55.042999999999999	55.093000000000004	55.143000000000001	55.192999999999998	55.243000000000002	55.292999999999999	55.343000000000004	55.393000000000001	55.442999999999998	55.493000000000002	55.542999999999999	55.593000000000004	55.643000000000001	55.692999999999998	55.743000000000002	55.792999999999999	55.843000000000004	55.893000000000001	55.942999999999998	55.993000000000002	56.042999999999999	56.093000000000004	56.143000000000001	56.192999999999998	56.243000000000002	56.292999999999999	56.343000000000004	56.393000000000001	56.442999999999998	56.493000000000002	56.542999999999999	56.593000000000004	56.643000000000001	56.692999999999998	56.743000000000002	56.792999999999999	56.843000000000004	56.893000000000001	56.942999999999998	56.993000000000002	57.042999999999999	57.093000000000004	57.143000000000001	57.192999999999998	57.243000000000002	57.292999999999999	57.343000000000004	57.393000000000001	57.442999999999998	57.493000000000002	57.542999999999999	57.593000000000004	57.643000000000001	57.692999999999998	57.743000000000002	57.792999999999999	57.843000000000004	57.893000000000001	57.942999999999998	57.993000000000002	58.042999999999999	58.093000000000004	58.143000000000001	58.192999999999998	58.243000000000002	58.292999999999999	58.343000000000004	58.393000000000001	58.442999999999998	58.493000000000002	58.542999999999999	58.593000000000004	58.643000000000001	58.692999999999998	58.743000000000002	58.792999999999999	58.843000000000004	58.893000000000001	58.942999999999998	58.993000000000002	59.042999999999999	59.093000000000004	59.143000000000001	59.192999999999998	59.243000000000002	59.292999999999999	59.343000000000004	59.393000000000001	59.442999999999998	59.493000000000002	59.542999999999999	59.593000000000004	59.643000000000001	59.692999999999998	59.743000000000002	59.792999999999999	59.843000000000004	59.893000000000001	59.942999999999998	59.993000000000002	60.042999999999999	60.093000000000004	60.143000000000001	60.192999999999998	60.243000000000002	60.292999999999999	60.343000000000004	60.393000000000001	60.442999999999998	60.493000000000002	60.542999999999999	60.593000000000004	60.643000000000001	60.692999999999998	60.743000000000002	60.792999999999999	60.843000000000004	60.893000000000001	60.942999999999998	60.993000000000002	61.042999999999999	61.093000000000004	61.143000000000001	61.192999999999998	61.243000000000002	61.292999999999999	61.343000000000004	61.393000000000001	61.442999999999998	61.493000000000002	61.542999999999999	61.593000000000004	61.643000000000001	61.692999999999998	61.743000000000002	61.792999999999999	61.843000000000004	61.893000000000001	61.942999999999998	61.993000000000002	62.042999999999999	62.093000000000004	62.143000000000001	62.192999999999998	62.243000000000002	62.292999999999999	62.343000000000004	62.393000000000001	62.442999999999998	62.493000000000002	62.542999999999999	62.593000000000004	62.643000000000001	62.692999999999998	62.743000000000002	62.792999999999999	62.843000000000004	62.893000000000001	62.942999999999998	62.993000000000002	63.042999999999999	63.093000000000004	63.143000000000001	63.192999999999998	63.243000000000002	63.292999999999999	63.343000000000004	63.393000000000001	63.442999999999998	63.493000000000002	63.542999999999999	63.593000000000004	63.643000000000001	63.692999999999998	63.743000000000002	63.792999999999999	63.843000000000004	63.893000000000001	63.942999999999998	63.993000000000002	64.043000000000006	64.093000000000004	64.143000000000001	64.192999999999998	64.242999999999995	64.293000000000006	64.343000000000004	64.393000000000001	64.442999999999998	64.492999999999995	64.543000000000006	64.593000000000004	64.643000000000001	64.692999999999998	64.742999999999995	64.793000000000006	64.843000000000004	64.893000000000001	64.942999999999998	64.992999999999995	65.043000000000006	65.093000000000004	65.143000000000001	65.192999999999998	65.242999999999995	65.293000000000006	65.343000000000004	65.393000000000001	65.442999999999998	65.492999999999995	65.543000000000006	65.593000000000004	65.643000000000001	65.692999999999998	65.742999999999995	65.793000000000006	65.843000000000004	65.893000000000001	65.942999999999998	65.992999999999995	66.043000000000006	66.093000000000004	66.143000000000001	66.192999999999998	66.242999999999995	66.293000000000006	66.343000000000004	66.393000000000001	66.442999999999998	66.492999999999995	66.543000000000006	66.593000000000004	66.643000000000001	66.692999999999998	66.742999999999995	66.793000000000006	66.843000000000004	66.893000000000001	66.942999999999998	66.992999999999995	67.043000000000006	67.093000000000004	67.143000000000001	67.192999999999998	67.242999999999995	67.293000000000006	67.343000000000004	67.393000000000001	67.442999999999998	67.492999999999995	67.543000000000006	67.593000000000004	67.643000000000001	67.692999999999998	67.742999999999995	67.793000000000006	67.843000000000004	67.893000000000001	67.942999999999998	67.992999999999995	68.043000000000006	68.093000000000004	68.143000000000001	68.192999999999998	68.242999999999995	68.293000000000006	68.343000000000004	68.393000000000001	68.442999999999998	68.492999999999995	68.543000000000006	68.593000000000004	68.643000000000001	68.692999999999998	68.742999999999995	68.793000000000006	68.843000000000004	68.893000000000001	68.942999999999998	68.992999999999995	69.043000000000006	69.093000000000004	69.143000000000001	69.192999999999998	69.242999999999995	69.293000000000006	69.343000000000004	69.393000000000001	69.442999999999998	69.492999999999995	69.543000000000006	69.593000000000004	69.643000000000001	69.692999999999998	69.742999999999995	69.793000000000006	69.843000000000004	69.893000000000001	69.942999999999998	69.992999999999995	70.043000000000006	70.093000000000004	70.143000000000001	70.192999999999998	70.242999999999995	70.293000000000006	70.343000000000004	70.393000000000001	70.442999999999998	70.492999999999995	70.543000000000006	70.593000000000004	70.643000000000001	70.692999999999998	70.742999999999995	70.793000000000006	70.843000000000004	70.893000000000001	70.942999999999998	70.992999999999995	71.043000000000006	71.093000000000004	71.143000000000001	71.192999999999998	71.242999999999995	71.293000000000006	71.343000000000004	71.393000000000001	71.442999999999998	71.492999999999995	71.543000000000006	71.593000000000004	71.643000000000001	71.692999999999998	71.742999999999995	71.793000000000006	71.843000000000004	71.893000000000001	71.942999999999998	71.992999999999995	72.043000000000006	72.093000000000004	72.143000000000001	72.192999999999998	72.242999999999995	72.293000000000006	72.343000000000004	72.393000000000001	72.442999999999998	72.492999999999995	72.543000000000006	72.593000000000004	72.643000000000001	72.692999999999998	72.742999999999995	72.793000000000006	72.843000000000004	72.893000000000001	72.942999999999998	72.992999999999995	73.043000000000006	73.093000000000004	73.143000000000001	73.192999999999998	73.242999999999995	73.293000000000006	73.343000000000004	73.393000000000001	73.442999999999998	73.492999999999995	73.543000000000006	73.593000000000004	73.643000000000001	73.692999999999998	73.742999999999995	73.793000000000006	73.843000000000004	73.893000000000001	73.942999999999998	73.992999999999995	74.043000000000006	74.093000000000004	74.143000000000001	74.192999999999998	74.242999999999995	74.293000000000006	74.343000000000004	74.393000000000001	74.442999999999998	74.492999999999995	74.543000000000006	74.593000000000004	74.643000000000001	74.692999999999998	74.742999999999995	74.793000000000006	74.843000000000004	74.893000000000001	74.942999999999998	74.992999999999995	75.043000000000006	75.093000000000004	75.143000000000001	75.192999999999998	75.242999999999995	75.293000000000006	75.343000000000004	75.393000000000001	75.442999999999998	75.492999999999995	75.543000000000006	75.593000000000004	75.643000000000001	75.692999999999998	75.742999999999995	75.793000000000006	75.843000000000004	75.893000000000001	75.942999999999998	75.992999999999995	76.043000000000006	76.093000000000004	76.143000000000001	76.192999999999998	76.242999999999995	76.293000000000006	76.343000000000004	76.393000000000001	76.442999999999998	76.492999999999995	76.543000000000006	76.593000000000004	76.643000000000001	76.692999999999998	76.742999999999995	76.793000000000006	76.843000000000004	76.893000000000001	76.942999999999998	76.992999999999995	77.043000000000006	77.093000000000004	77.143000000000001	77.192999999999998	77.242999999999995	77.293000000000006	77.343000000000004	77.393000000000001	77.442999999999998	77.492999999999995	77.543000000000006	77.593000000000004	77.643000000000001	77.692999999999998	77.742999999999995	77.793000000000006	77.843000000000004	77.893000000000001	77.942999999999998	77.992999999999995	78.043000000000006	78.093000000000004	78.143000000000001	78.192999999999998	78.242999999999995	78.293000000000006	78.343000000000004	78.393000000000001	78.442999999999998	78.492999999999995	78.543000000000006	78.593000000000004	78.643000000000001	78.692999999999998	78.742999999999995	78.793000000000006	78.843000000000004	78.893000000000001	78.942999999999998	78.992999999999995	79.043000000000006	79.093000000000004	79.143000000000001	79.192999999999998	79.242999999999995	79.293000000000006	79.343000000000004	79.393000000000001	79.442999999999998	79.492999999999995	79.543000000000006	79.593000000000004	79.643000000000001	79.692999999999998	79.742999999999995	79.793000000000006	79.843000000000004	79.893000000000001	79.942999999999998	79.992999999999995	501.2	420	431.2	435.4	446.6	466.2	422.8	421.4	418.6	449.4	491.4	492.8	488.6	364	536.20000000000005	534.79999999999995	406	434	476	478.8	436.8	404.6	392	394.8	436.8	464.8	452.2	449.4	463.4	445.2	390.6	392	533.4	519.4	452.2	448	418.6	464.8	464.8	459.2	519.4	490	476	474.6	478.8	389.2	435.4	435.4	448	519.4	476	478.8	505.4	490	449.4	448	544.6	438.2	490	490	506.8	476	492.8	490	508.2	477.4	450.8	448	519.4	460.6	586.6	588	561.4	534.79999999999995	502.6	505.4	460.6	532	547.4	548.79999999999995	572.6	561.4	463.4	464.8	518	547.4	546	550.20000000000005	589.4	532	504	502.6	487.2	543.20000000000005	543.20000000000005	550.20000000000005	616	515.20000000000005	544.6	546	491.4	533.4	562.79999999999995	557.20000000000005	550.20000000000005	562.79999999999995	560	562.79999999999995	660.8	590.79999999999995	599.20000000000005	604.79999999999995	585.20000000000005	562.79999999999995	543.20000000000005	546	630	603.4	561.4	558.6	575.4	688.8	576.79999999999995	578.20000000000005	600.6	712.6	576.79999999999995	574	592.20000000000005	701.4	618.79999999999995	617.4	732.2	588	630	632.79999999999995	645.4	617.4	644	641.20000000000005	656.6	704.2	660.8	656.6	684.6	757.4	729.4	730.8	712.6	740.6	744.8	754.6	712.6	744.8	746.2	743.4	730.8	732.2	728	726.6	729.4	711.2	716.8	768.6	758.8	714	712.6	812	712.6	842.8	840	774.2	767.2	799.4	802.2	868	690.2	912.8	908.6	856.8	950.6	840	838.6	884.8	898.8	823.2	827.4	823.2	924	926.8	926.8	952	952	1023.4	1023.4	963.2	926.8	998.2	994	1079.4000000000001	1066.8	1372	1370.6	1304.8	1524.6	1400	1398.6	1372	1286.5999999999999	1136.8	1136.8	1136.8	1048.5999999999999	1033.2	1038.8	964.6	1092	1066.8	1062.5999999999999	1023.4	950.6	1036	1036	1037.4000000000001	1194.2	1005.2	1010.8	1104.5999999999999	1048.5999999999999	1010.8	1006.6	1010.8	968.8	1009.4	1012.2	1034.5999999999999	1204	1107.4000000000001	1103.2	1135.4000000000001	1079.4000000000001	1202.5999999999999	1204	1092	1107.4000000000001	1148	1149.4000000000001	1092	1174.5999999999999	1188.5999999999999	1188.5999999999999	1136.8	1120	1136.8	1134	1135.4000000000001	1117.2	1120	1124.2	1220.8	1110.2	1148	1146.5999999999999	1150.8	1090.5999999999999	1146.5999999999999	1150.8	1215.2	1121.4000000000001	1121.4000000000001	1120	1092	1205.4000000000001	1121.4000000000001	1118.5999999999999	1138.2	1138.2	1174.5999999999999	1176	1188.5999999999999	1194.2	1121.4000000000001	1121.4000000000001	1107.4000000000001	1135.4000000000001	1104.5999999999999	1104.5999999999999	1146.5999999999999	1135.4000000000001	1174.5999999999999	1178.8	1134	1076.5999999999999	1246	1250.2	1264.2	1135.4000000000001	1177.4000000000001	1180.2	1052.8	1108.8	1050	1048.5999999999999	1093.4000000000001	1134	1190	1190	1131.2	1135.4000000000001	1065.4000000000001	1064	1106	1118.5999999999999	1146.5999999999999	1145.2	1094.8	1054.2	1131.2	1135.4000000000001	1052.8	1104.5999999999999	1135.4000000000001	1138.2	1162	1107.4000000000001	1038.8	1037.4000000000001	1108.8	1149.4000000000001	1150.8	1079.4000000000001	1103.2	1050	1048.5999999999999	1090.5999999999999	1080.8	984.2	981.4	1079.4000000000001	1038.8	1145.2	1148	977.2	1205.4000000000001	1120	1120	1022	1051.4000000000001	1008	1009.4	1120	1078	1191.4000000000001	1188.5999999999999	1106	1089.2	1054.2	1052.8	1149.4000000000001	1110.2	1229.2	1234.8	1204	1092	1093.4000000000001	1089.2	1206.8	1215.2	1300.5999999999999	1302	1372	1612.8	1978.2	1972.6	2536.8000000000002	3386.6	4019.4	4016.6	4356.8	4089.4	3852.8	3852.8	2843.4	2223.1999999999998	1709.4	1709.4	1454.6	1275.4000000000001	1201.2	1208.2	1136.8	1149.4000000000001	1107.4000000000001	1107.4000000000001	1064	978.6	1020.6	1024.8	1061.2	851.2	1034.5999999999999	1038.8	1062.5999999999999	998.2	1023.4	1020.6	963.2	922.6	870.8	865.2	1061.2	1010.8	894.6	896	968.8	995.4	954.8	953.4	977.2	938	953.4	952	984.2	1008	924	925.4	978.6	1048.5999999999999	826	828.8	880.6	939.4	841.4	841.4	940.8	884.8	868	868	939.4	851.2	824.6	828.8	900.2	884.8	798	799.4	879.2	812	810.6	812	837.2	910	838.6	844.2	855.4	827.4	826	827.4	854	869.4	980	980	911.4	938	970.2	967.4	1110.2	1174.5999999999999	1358	1362.2	1387.4	1471.4	1372	1369.2	1289.4000000000001	1038.8	925.4	922.6	912.8	810.6	768.6	768.6	866.6	827.4	760.2	754.6	732.2	771.4	746.2	746.2	730.8	788.2	744.8	742	714	754.6	814.8	814.8	841.4	757.4	683.2	684.6	687.4	704.2	712.6	716.8	728	644	686	687.4	739.2	770	730.8	732.2	714	771.4	616	616	728	670.6	674.8	616	599.20000000000005	586.6	590.79999999999995	617.4	603.4	688.8	687.4	600.6	534.79999999999995	617.4	613.20000000000005	586.6	590.79999999999995	480.2	477.4	572.6	602	630	632.79999999999995	546	627.20000000000005	504	501.2	572.6	547.4	548.79999999999995	550.20000000000005	576.79999999999995	585.20000000000005	560	562.79999999999995	586.6	627.20000000000005	576.79999999999995	576.79999999999995	534.79999999999995	562.79999999999995	572.6	571.20000000000005	590.79999999999995	533.4	543.20000000000005	547.4	562.79999999999995	520.79999999999995	562.79999999999995	561.4	520.79999999999995	516.6	550.20000000000005	547.4	520.79999999999995	533.4	532	530.6	518	544.6	572.6	578.20000000000005	490	533.4	576.79999999999995	572.6	530.6	534.79999999999995	515.20000000000005	515.20000000000005	586.6	613.20000000000005	604.79999999999995	602	618.79999999999995	644	546	546	602	592.20000000000005	518	516.6	534.79999999999995	505.4	488.6	491.4	515.20000000000005	529.20000000000005	543.20000000000005	547.4	518	548.79999999999995	534.79999999999995	532	530.6	450.8	515.20000000000005	519.4	506.8	474.6	603.4	606.20000000000005	519.4	544.6	546	547.4	561.4	474.6	558.6	558.6	501.2	487.2	501.2	505.4	476	618.79999999999995	520.79999999999995	520.79999999999995	546	532	488.6	488.6	518	487.2	505.4	506.8	432.6	547.4	547.4	548.79999999999995	547.4	492.8	533.4	533.4	488.6	536.20000000000005	508.2	504	533.4	560	592.20000000000005	588	562.79999999999995	585.20000000000005	704.2	702.8	698.6	620.20000000000005	656.6	659.4	660.8	585.20000000000005	490	488.6	529.20000000000005	520.79999999999995	574	574	520.79999999999995	462	490	492.8	446.6	547.4	492.8	487.2	476	431.2	491.4	490	572.6	448	502.6	504	518	543.20000000000005	478.8	477.4	519.4	446.6	434	432.6	546	491.4	488.6	488.6	474.6	502.6	502.6	502.6	530.6	519.4	516.6	463.4	547.4	446.6	445.2	476	462	463.4	464.8	480.2	445.2	438.2	438.2	488.6	574	488.6	491.4	516.6	533.4	536.20000000000005	529.20000000000005	519.4	603.4	478.8	480.2	519.4	536.20000000000005	501.2	504	519.4	533.4	450.8	448	519.4	505.4	561.4	564.20000000000005	520.79999999999995	529.20000000000005	536.20000000000005	533.4	480.2	463.4	547.4	548.79999999999995	520.79999999999995	604.79999999999995	602	600.6	632.79999999999995	726.6	949.2	949.2	1078	1188.5999999999999	1414	1416.8	1348.2	1190	981.4	982.8	784	659.4	602	599.20000000000005	562.79999999999995	543.20000000000005	533.4	533.4	474.6	490	492.8	492.8	534.79999999999995	448	446.6	448	408.8	407.4	492.8	492.8	504	490	519.4	518	476	459.2	474.6	477.4	477.4	450.8	473.2	476	463.4	473.2	548.79999999999995	547.4	474.6	406	449.4	448	408.8	421.4	452.2	449.4	422.8	378	464.8	462	464.8	407.4	515.20000000000005	518	375.2	435.4	449.4	450.8	506.8	390.6	418.6	421.4	396.2	420	436.8	436.8	421.4	478.8	404.6	403.2	417.2	404.6	403.2	410.2	396.2	494.2	431.2	435.4	382.2	431.2	449.4	452.2	422.8	436.8	466.2	464.8	492.8	506.8	546	550.20000000000005	473.2	578.20000000000005	516.6	522.20000000000005	516.6	478.8	432.6	434	422.8	424.2	392	394.8	446.6	422.8	491.4	488.6	474.6	407.4	446.6	446.6	417.2	366.8	435.4	435.4	393.4	421.4	420	420	491.4	492.8	487.2	520.79999999999995	494.2	452.2	446.6	473.2	431.2	476	478.8	446.6	422.8	347.2	348.6	490	434	434	434	449.4	462	432.6	431.2	410.2	520.79999999999995	445.2	448	494.2	435.4	476	476	562.79999999999995	462	450.8	452.2	491.4	462	406	403.2	504	446.6	424.2	420	474.6	480.2	480.2	478.8	464.8	491.4	459.2	462	504	474.6	558.6	561.4	558.6	628.6	744.8	742	868	922.6	856.8	852.6	852.6	854	728	729.4	604.79999999999995	571.20000000000005	600.6	599.20000000000005	504	504	490	488.6	452.2	420	518	520.79999999999995	449.4	431.2	478.8	480.2	446.6	491.4	506.8	502.6	642.6	459.2	491.4	490	546	533.4	435.4	438.2	464.8	450.8	515.20000000000005	518	473.2	417.2	450.8	452.2	445.2	452.2	382.2	379.4	390.6	494.2	448	449.4	418.6	463.4	421.4	421.4	474.6	501.2	490	491.4	478.8	506.8	449.4	446.6	436.8	435.4	505.4	506.8	396.2	432.6	463.4	463.4	422.8	449.4	477.4	474.6	463.4	508.2	445.2	450.8	449.4	390.6	464.8	463.4	420	418.6	477.4	477.4	449.4	474.6	417.2	424.2	462	464.8	431.2	435.4	460.6	365.4	462	459.2	424.2	421.4	424.2	420	380.8	446.6	480.2	476	460.6	450.8	410.2	407.4	424.2	432.6	446.6	445.2	418.6	382.2	477.4	474.6	354.2	380.8	380.8	380.8	406	408.8	403.2	379.4	466.2	408.8	406	352.8	450.8	390.6	390.6	378	393.4	436.8	438.2	502.6	404.6	474.6	473.2	487.2	448	417.2	421.4	434	407.4	490	492.8	390.6	406	418.6	420	422.8	420	431.2	436.8	407.4	406	424.2	420	421.4	450.8	434	434	432.6	348.6	378	376.6	460.6	394.8	393.4	396.2	403.2	463.4	436.8	431.2	378	421.4	432.6	434	421.4	422.8	380.8	379.4	408.8	366.8	464.8	462	366.8	393.4	393.4	390.6	390.6	407.4	348.6	354.2	410.2	390.6	364	366.8	408.8	375.2	352.8	352.8	417.2	324.8	347.2	350	420	338.8	334.6	334.6	424.2	403.2	366.8	364	348.6	352.8	375.2	380.8	434	392	376.6	379.4	408.8	406	340.2	337.4	365.4	364	362.6	368.2	389.2	378	392	393.4	375.2	390.6	352.8	354.2	408.8	445.2	394.8	390.6	366.8	422.8	393.4	390.6	354.2	364	394.8	393.4	337.4	350	392	392	295.39999999999998	362.6	404.6	406	434	376.6	348.6	348.6	393.4	364	361.2	366.8	396.2	424.2	394.8	392	420	418.6	351.4	352.8	417.2	382.2	361.2	365.4	382.2	282.8	350	351.4	380.8	337.4	336	336	352.8	278.60000000000002	375.2	375.2	406	380.8	393.4	396.2	379.4	348.6	361.2	368.2	334.6	310.8	309.39999999999998	379.4	338.8	281.39999999999998	281.39999999999998	362.6	351.4	309.39999999999998	310.8	352.8	336	278.60000000000002	280	392	338.8	352.8	354.2	350	368.2	352.8	350	364	350	408.8	404.6	310.8	281.39999999999998	322	320.60000000000002	292.60000000000002	323.39999999999998	319.2	324.8	364	296.8	320.60000000000002	320.60000000000002	292.60000000000002	334.6	320.60000000000002	323.39999999999998	295.39999999999998	333.2	337.4	334.6	362.6	305.2	320.60000000000002	322	376.6	366.8	324.8	319.2	350	280	322	322	278.60000000000002	268.8	294	298.2	364	294	305.2	310.8	389.2	324.8	364	362.6	380.8	281.39999999999998	308	310.8	280	250.6	294	291.2	296.8	306.60000000000002	280	280	309.39999999999998	366.8	323.39999999999998	323.39999999999998	366.8	336	322	320.60000000000002	352.8	298.2	361.2	362.6	366.8	354.2	306.60000000000002	308	362.6	338.8	308	309.39999999999998	309.39999999999998	320.60000000000002	294	295.39999999999998	264.60000000000002	295.39999999999998	322	323.39999999999998	319.2	298.2	352.8	348.6	366.8	295.39999999999998	434	432.6	403.2	462	323.39999999999998	324.8	361.2	424.2	306.60000000000002	308	352.8	295.39999999999998	380.8	382.2	320.60000000000002	282.8	308	309.39999999999998	250.6	322	291.2	296.8	323.39999999999998	295.39999999999998	281.39999999999998	284.2	295.39999999999998	211.4	2Theta(deg)
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