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ABSTRACT: - Tilted Fiber Bragg Gratings (TFBGs) are designed and implemented at the 1550 nm communication window in Institute of Optoelectronic Technology, China Jiliang University, Hangzhou, China. They are experimentally demonstrated to work as high sensitive temperature sensing element. The tilted fiber Bragg gratings of 10 mm were written on the core of 7-cm and 26-cm hydrogen loaded side hole fibers using 244 nm frequency doubled 488 nm Argon ion laser based on phase mask technique. The transmission spectrum of the first TFBG sensing element showed two resonant dips at 1579.614 nm and 1582.502 nm respectively. The transmission spectrum of the second TFBG sensing element showed two resonant dips at 1579.108 nm and 1580.304 nm. The achieved sensitivity is about 10 pm / °C. To the best of our knowledge our finding regarding setup with low cost is very close to the performance of other types of Fiber Bragg Gratings (FBGs) (1). 
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1. INTRODUCTION
Fiber optic sensors can provide numerous advantages over conventional sensors. These advantages are higher performance, light weight, small and compact size, electromagnetic interference immunity, remote sensing, ability to be multiplexed, and ability to be embedded into various structures and materials. The sensor’s sensitivity and selectivity are enhanced by using optical transducers capable of precise detection of surround changes (2). Fiber Bragg Gratings can be used as direct sensing elements for strain and temperature. They can also be used as transduction elements, converting the output of another sensor, which generates a strain or temperature change from the measured. Fiber Bragg Gratings are finding uses in instrumentation applications such as seismology and as down hole sensors in oil and gas wells for measurement of the effects of external pressure, temperature, seismic vibrations and inline flow measurement. As such they offer a significant advantage over traditional electronic gauges used for these applications in that they are less sensitive to vibration or heat and consequently are far more reliable. The Fiber Bragg Gratings can be used for measuring strain and temperature in composite materials for aircraft and helicopter structures. The Fiber Bragg Grating has to be interrogated in order to provide any sensor application. Most significantly, FBGs wavelength-encoding multiplexing capability allows tens of gratings in a single piece of fiber to form an optical data-bus network. The combination of their multiplexing capability and inherent compatibility with fiber-reinforced composite materials permits in-fiber gratings to be embedded in a number of important structural materials for smart structure applications. Indeed, the development of structurally integrated fiber optic sensors, using fiber Bragg gratings (FBGs), represents a major contribution to the evolution of smart structures, leading to improvements in both safety and economics in many engineering fields, including major civil works, road and rail bridges, tunnels, dams, maritime structures, airframe sections, projectile delivery systems, and numerous medical appliances (3-7). Side hole fiber was proposed by Xie (8) as possible sensor for hydrostatic or acoustic pressure. In the presence of hydrostatic pressure acting on fiber surface, anisotropic stress is induced in the core due the geometry of fiber. Through photo elastic effect, the result is a pressure-induced birefringence which is direct measure of the applied pressure. In fibers two orthogonal linear polarization state of guided modes are maintained and desired for use in polarization–dependent optical components and interferometric fiber-optic sensors. It has been shown that intrinsic birefringence results both from residual thermal stresses given to the fiber core.
FBGs wavelength λB can be written in terms of the effective refractive index neff and the grating optical pitch Λ as (9);
ΔλB =2(Λ ∂n / ∂l+n ∂Λ / ∂l) Δl+2(Λ ∂n / ∂T+ n ∂Λ /∂T) ΔT                        (1)
The second term in equation (1) represents the temperature variation effect on an optical fiber. The Bragg wavelength shift as a consequence of thermal expansion changes the grating spacing and changes the effective index of refraction. The Bragg wavelength shift for temperature change ΔT can be written as; 
ΔλB = λB (α−ζ) ΔT                                                                                          (2)
where α = (1/Λ) (∂Λ/∂T) represents the thermal expansion coefficient of the optical fiber (≈0.55×10-6 for silica), ζ = (1/n) (∂n/∂T) represents the thermo-optic coefficient and it is approximately equal to 8.6×10-6 / ºC for  germanium-doped silica core fiber. The TFBG induces two types of coupling: the first is coupling the light from forward propagating core mode to backward propagating core mode, the second is coupling the forward propagating core mode to backward propagating cladding modes.

2. EXPERIMENTAL WORK
The setup shown in Figure (1) depicts a schematic diagram of the  sensing system involving  the  home made tilted fiber Bragg grating  written on a side hole fiber using 244 nm Ar+ laser.  The setup involves a light source, an interrogator and a circulator. The broad band source has a peak emission at 1550 nm. It was supplied by HAYATEK. The BBS has 200 nm operating bandwidth, a 3-dB bandwidth of 62 nm. The Circulator is of a 3 port type supplied by thorlabs. The Broad band source is connected to port 1 of the circulator. To the second, the prepare sensing element is connected. The Optical Spectrum Analyzer in our setup was supplied by Yokogawa model Ando AQ6370B It included modifications to the monochromator in comparison with Ando AQ6317B and AQ6370. The OSA has a wavelength resolution of 0.02 nm. Ando AQ6370B was well suited for C-band and L-band measurements as it covers from 600 to 1700nm.
A scanning electron micrograph (SEM) of the Side hole fiber is shown in Figure (1).The two symmetrical air holes located in the cladding and in parallel to the fiber core are clearly indicated in this figure .The diameter of the core of the side hole fiber is 8um with 125 um cladding in diameter. The two symmetrical air holes are of 28 um in diameter. The distance between the core and the center of each air hole is 32 um. The side hole fiber core refractive index differs by 0.0056 from that of the cladding. The TFBG was manufactured using phase mask method. This method employs a diffractive optical element (DOE) to spatially modulate the UV writing beam. The 10-mm long with a tilt angle of 4°TFBG was achieved with a uniform phase mask of 1074 nm period. The transmission spectrum of the TFBG written on 7-cm side hole fiber is shown in Figure (2) .The Bragg mode resonance of the two TFBG dips are located at 1579.614 nm and 1582.502nm with wavelength difference 2.888 nm between them.
Figure (3) shows the transmission spectrum of the second TFBG which was manufactured for new side hole fiber length 26 cm, grating length 10mm , tilted angle 4°and two dips 1579.108 nm,1580.304 nm .The wavelength difference 1.196 nm between them.

3. RESULTS & DISCUSSION
When the first TFBG was fixed into an oven bath with controllable temperature from 42 °C to 56°C by 1°C for each step , the wavelength of the two dips are changed with respect to temperature change as shown in Figure (4). The temperature was monitored by a thermo-couple with accuracy of 0.1 ◦C. The data are saved and plotted by Optical Spectrum Analyzer (OSA).The monitored temperature and corresponding wavelength are recorded. The fitting curves can be expressed by y= 0.009x+1579 and y=0.010x+1582 have exhibited a sensitivity of 9 pm/ °C for dip 1 and 10 pm / °C for dip 2. The R-squared values are 0.993 and 0.989 which mean that the response of the wavelength shift to temperature is quite linear When the second TFBG was fixed into an oven bath with controllable temperature from 32 °C to 78 °C by 4°C for each step, the wavelength of the two dips are changed with respect to temperature change as shown in Figure (5). The temperature was monitored by a thermo-couple with accuracy of 0.1 ◦C. The data are saved and plotted by Optical Spectrum Analyzer (OSA).The monitored temperature and corresponding wavelength are recorded. The fitting curves can be expressed by y= 0.009 x+1578 and y=0.009 x+1580 have exhibited a sensitivity of 9 pm/ °C for dip 1 and dip 2. The R-squared values are 0.995 and 0.988 which mean that the response of wavelength shift to temperature is quite linear. In conclusion , we think that tilted Fiber Bragg Gratings (TFBGs) temperature sensing element using 244 nm Ar+ laser  written on side hole fiber possess a potential in building the temperature sensor with acceptable sensitivity.
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Figure (2): Transmission spectrum of the TFBG written on 7cm side hole fiber.




Figure (3): Transmission spectrum of the TFBG written on 26 cm side hole fiber.




Figure (4): The relationship between temperature and wavelength of the first TFBG















Figure (5):.The relationship between temperature and wavelength of the second TFBG.


























عنصر تحسس حرارة لمحزز براغ الليفي المائل مستخدما ليزر ايون الاركون 244 نانومتر مكتوب على ليف ذو ثقوب جانبية
رياض خلف احمد 1، خليل ابراهيم حاجم 2، جنغ يو يانغ 3، زنيونغ دونغ 4
1 مدرس مساعد، 2، 4 استاذ، 3 مهندس

الخلاصة:
محززات براغ الليفية المائلة تم تصميمها وتنفيذها في اطار حزمة الاتصالات 1550 نانومتر. تم تجريب المتحسسات ان تعمل كعنصر تحسس حرارة ذو استشعارية عالية. كتب محزز براغ الليفي المائل  بطول 10 ملي متر على نواة  الليف ذو ثقوب جانبية وبطول 7سم و26 سم المحملين بالهيدروجين مستخدما ليزر ايون الاركون 244 نانومتر لمضاعف التردد 488 نانومتر باستخدام طريقة القناع الطوري. اظهر طيف الارسال لمحزز براغ الليفي المائل الاول انخفاضات عند 1579.614 نانومتر و1582.502 نانومتر. اظهر طيف الارسال لمحزز براغ الليفي المائل الثاني انخفاضات عند 1579.108 نانومتر و 1580.304نانومتر. ان الاستشعارية المنجزة حوالي 10 بيكومتر/ م°. الى حد معرفتنا ان الاستشعارية المنجزة لهذا التصميم المنخفض الكلفة قريب جدا من اداء الانواع الاخرى من محززات براغ الليفي (1).
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1579.44	1579.444	1579.4480000000001	1579.452	1579.4560000000001	1579.46	1579.4639999999999	1579.4680000000001	1579.472	1579.4760000000001	1579.48	1579.4839999999999	1579.4880000000001	1579.492	1579.4960000000001	1579.5	1579.5039999999999	1579.508	1579.5119999999999	1579.5160000000001	1579.52	1579.5239999999999	1579.528	1579.5319999999999	1579.5360000000001	1579.54	1579.5439999999999	1579.548	1579.5519999999999	1579.556	1579.56	1579.5639999999999	1579.568	1579.5719999999999	1579.576	1579.58	1579.5839999999998	1579.588	1579.5919999999999	1579.596	1579.6	1579.6039999999998	1579.6079999999999	1579.6119999999999	1579.616	1579.62	1579.6239999999998	1579.6279999999999	1579.6319999999998	1579.636	1579.6399999999999	1579.6439999999998	1579.6479999999999	1579.6519999999998	1579.6559999999999	1579.6599999999999	1579.6639999999998	1579.6679999999999	1579.6719999999998	1579.6759999999999	1579.6799999999998	1579.6839999999806	1579.6879999999999	1579.6919999999998	1579.6959999999999	1579.7	1579.704	1579.7080000000001	1579.712	1579.7160000000001	1579.72	1579.7239999999999	1579.7280000000001	1579.732	1579.7360000000001	1579.74	1579.7439999999999	1579.748	1579.752	1579.7560000000001	1579.76	1579.7639999999999	1579.768	1579.7719999999999	1579.7760000000001	1579.78	1579.7839999999999	1579.788	1579.7919999999999	1579.796	1579.8	1579.8039999999999	1579.808	1579.8119999999999	1579.816	1579.82	1579.8239999999998	1579.828	1579.8319999999999	1579.836	1579.84	1579.8439999999998	1579.848	1579.8519999999999	1579.856	1579.86	1579.8639999999998	1579.8679999999999	1579.8719999999998	1579.876	1579.8799999999999	1579.8839999999998	1579.8879999999999	1579.8919999999998	1579.896	1579.9	1579.904	1579.9080000000001	1579.912	1579.9160000000011	1579.92	1579.924	1579.9280000000001	1579.932	1579.9360000000001	1579.94	1579.944	1579.9480000000001	1579.952	1579.9560000000001	1579.96	1579.9639999999999	1579.9680000000001	1579.972	1579.9760000000001	1579.98	1579.9839999999999	1579.9880000000001	1579.992	1579.9960000000001	1580	1580.0039999999999	1580.008	1580.0119999999999	1580.0160000000001	1580.02	1580.0239999999999	1580.028	1580.0319999999999	1580.0360000000001	1580.04	1580.0439999999999	1580.048	1580.0519999999999	1580.056	1580.06	1580.0639999999999	1580.068	1580.0719999999999	1580.076	1580.08	1580.0839999999998	1580.088	1580.0919999999999	1580.096	1580.1	1580.1039999999998	1580.1079999999999	1580.1119999999999	1580.116	1580.12	1580.1239999999998	1580.1279999999999	1580.1319999999998	1580.136	1580.1399999999999	1580.1439999999998	1580.1479999999999	1580.1519999999998	1580.1559999999999	1580.1599999999999	1580.1639999999998	1580.1679999999999	1580.1719999999998	1580.1759999999999	1580.1799999999998	1580.1839999999806	1580.1879999999999	1580.1919999999998	1580.1959999999999	1580.2	1580.204	1580.2080000000001	1580.212	1580.2160000000001	1580.22	1580.2239999999999	1580.2280000000001	1580.232	1580.2360000000001	1580.24	1580.2439999999999	1580.248	1580.252	1580.2560000000001	1580.26	1580.2639999999999	1580.268	1580.2719999999999	1580.2760000000001	1580.28	1580.2839999999999	1580.288	1580.2919999999999	1580.296	1580.3	1580.3039999999999	1580.308	1580.3119999999999	1580.316	1580.32	1580.3239999999998	1580.328	1580.3319999999999	1580.336	1580.34	1580.3439999999998	1580.348	1580.3519999999999	1580.356	1580.36	1580.3639999999998	1580.3679999999999	1580.3719999999998	1580.376	1580.3799999999999	1580.3839999999998	1580.3879999999999	1580.3919999999998	1580.396	1580.4	1580.404	1580.4080000000001	1580.412	1580.4160000000011	1580.42	1580.424	1580.4280000000001	1580.432	1580.4360000000001	1580.44	1580.444	1580.4480000000001	1580.452	1580.4560000000001	1580.46	1580.4639999999999	1580.4680000000001	1580.472	1580.4760000000001	1580.48	1580.4839999999999	1580.4880000000001	1580.492	1580.4960000000001	1580.5	1580.5039999999999	1580.508	1580.5119999999999	1580.5160000000001	1580.52	1580.5239999999999	1580.528	1580.5319999999999	1580.5360000000001	1580.54	1580.5439999999999	1580.548	1580.5519999999999	1580.556	1580.56	1580.5639999999999	1580.568	1580.5719999999999	1580.576	1580.58	1580.5839999999998	1580.588	1580.5919999999999	1580.596	1580.6	1580.6039999999998	1580.6079999999999	1580.6119999999999	1580.616	1580.62	1580.6239999999998	1580.6279999999999	1580.6319999999998	1580.636	1580.6399999999999	1580.6439999999998	1580.6479999999999	1580.6519999999998	1580.6559999999999	1580.6599999999999	1580.6639999999998	1580.6679999999999	1580.6719999999998	1580.6759999999999	1580.6799999999998	1580.6839999999806	1580.6879999999999	1580.6919999999998	1580.6959999999999	1580.7	1580.704	1580.7080000000001	1580.712	1580.7160000000001	1580.72	1580.7239999999999	1580.7280000000001	1580.732	1580.7360000000001	1580.74	1580.7439999999999	1580.748	1580.752	1580.7560000000001	1580.76	1580.7639999999999	1580.768	1580.7719999999999	1580.7760000000001	1580.78	1580.7839999999999	1580.788	1580.7919999999999	1580.796	1580.8	1580.8039999999999	1580.808	1580.8119999999999	1580.816	1580.82	1580.8239999999998	1580.828	1580.8319999999999	1580.836	1580.84	1580.8439999999998	1580.848	1580.8519999999999	1580.856	1580.86	1580.8639999999998	1580.8679999999999	1580.8719999999998	1580.876	1580.8799999999999	1580.8839999999998	1580.8879999999999	1580.8919999999998	1580.896	1580.9	1580.904	1580.9080000000001	1580.912	1580.9160000000011	1580.92	1580.924	1580.9280000000001	1580.932	1580.9360000000001	1580.94	1580.944	1580.9480000000001	1580.952	1580.9560000000001	1580.96	1580.9639999999999	1580.9680000000001	1580.972	1580.9760000000001	1580.98	1580.9839999999999	1580.9880000000001	1580.992	1580.9960000000001	1581	1581.0039999999999	1581.008	1581.0119999999999	1581.0160000000001	1581.02	1581.0239999999999	1581.028	1581.0319999999999	1581.0360000000001	1581.04	1581.0439999999999	1581.048	1581.0519999999999	1581.056	1581.06	1581.0639999999999	1581.068	1581.0719999999999	1581.076	1581.08	1581.0839999999998	1581.088	1581.0919999999999	1581.096	1581.1	1581.1039999999998	1581.1079999999999	1581.1119999999999	1581.116	1581.12	1581.1239999999998	1581.1279999999999	1581.1319999999998	1581.136	1581.1399999999999	1581.1439999999998	1581.1479999999999	1581.1519999999998	1581.1559999999999	1581.1599999999999	1581.1639999999998	1581.1679999999999	1581.1719999999998	1581.1759999999999	1581.1799999999998	1581.1839999999806	1581.1879999999999	1581.1919999999998	1581.1959999999999	1581.2	1581.204	1581.2080000000001	1581.212	1581.2160000000001	1581.22	1581.2239999999999	1581.2280000000001	1581.232	1581.2360000000001	1581.24	1581.2439999999999	1581.248	1581.252	1581.2560000000001	1581.26	1581.2639999999999	1581.268	1581.2719999999999	1581.2760000000001	1581.28	1581.2839999999999	1581.288	1581.2919999999999	1581.296	1581.3	1581.3039999999999	1581.308	1581.3119999999999	1581.316	1581.32	1581.3239999999998	1581.328	1581.3319999999999	1581.336	1581.34	1581.3439999999998	1581.348	1581.3519999999999	1581.356	1581.36	1581.3639999999998	1581.3679999999999	1581.3719999999998	1581.376	1581.3799999999999	1581.3839999999998	1581.3879999999999	1581.3919999999998	1581.396	1581.4	1581.404	1581.4080000000001	1581.412	1581.4160000000011	1581.42	1581.424	1581.4280000000001	1581.432	1581.4360000000001	1581.44	1581.444	1581.4480000000001	1581.452	1581.4560000000001	1581.46	1581.4639999999999	1581.4680000000001	1581.472	1581.4760000000001	1581.48	1581.4839999999999	1581.4880000000001	1581.492	1581.4960000000001	1581.5	1581.5039999999999	1581.508	1581.5119999999999	1581.5160000000001	1581.52	1581.5239999999999	1581.528	1581.5319999999999	1581.5360000000001	1581.54	1581.5439999999999	1581.548	1581.5519999999999	1581.556	1581.56	1581.5639999999999	1581.568	1581.5719999999999	1581.576	1581.58	1581.5839999999998	1581.588	1581.5919999999999	1581.596	1581.6	1581.6039999999998	1581.6079999999999	1581.6119999999999	1581.616	1581.62	1581.6239999999998	1581.6279999999999	1581.6319999999998	1581.636	1581.6399999999999	1581.6439999999998	1581.6479999999999	1581.6519999999998	1581.6559999999999	1581.6599999999999	1581.6639999999998	1581.6679999999999	1581.6719999999998	1581.6759999999999	1581.6799999999998	1581.6839999999806	1581.6879999999999	1581.6919999999998	1581.6959999999999	1581.7	1581.704	1581.7080000000001	1581.712	1581.7160000000001	1581.72	1581.7239999999999	1581.7280000000001	1581.732	1581.7360000000001	1581.74	1581.7439999999999	1581.748	1581.752	1581.7560000000001	1581.76	1581.7639999999999	1581.768	1581.7719999999999	1581.7760000000001	1581.78	1581.7839999999999	1581.788	1581.7919999999999	1581.796	1581.8	1581.8039999999999	1581.808	1581.8119999999999	1581.816	1581.82	1581.8239999999998	1581.828	1581.8319999999999	1581.836	1581.84	1581.8439999999998	1581.848	1581.8519999999999	1581.856	1581.86	1581.8639999999998	1581.8679999999999	1581.8719999999998	1581.876	1581.8799999999999	1581.8839999999998	1581.8879999999999	1581.8919999999998	1581.896	1581.9	1581.904	1581.9080000000001	1581.912	1581.9160000000011	1581.92	1581.924	1581.9280000000001	1581.932	1581.9360000000001	1581.94	1581.944	1581.9480000000001	1581.952	1581.9560000000001	1581.96	1581.9639999999999	1581.9680000000001	1581.972	1581.9760000000001	1581.98	1581.9839999999999	1581.9880000000001	1581.992	1581.9960000000001	1582	1582.0039999999999	1582.008	1582.0119999999999	1582.0160000000001	1582.02	1582.0239999999999	1582.028	1582.0319999999999	1582.0360000000001	1582.04	1582.0439999999999	1582.048	1582.0519999999999	1582.056	1582.06	1582.0639999999999	1582.068	1582.0719999999999	1582.076	1582.08	1582.0839999999998	1582.088	1582.0919999999999	1582.096	1582.1	1582.1039999999998	1582.1079999999999	1582.1119999999999	1582.116	1582.12	1582.1239999999998	1582.1279999999999	1582.1319999999998	1582.136	1582.1399999999999	1582.1439999999998	1582.1479999999999	1582.1519999999998	1582.1559999999999	1582.1599999999999	1582.1639999999998	1582.1679999999999	1582.1719999999998	1582.1759999999999	1582.1799999999998	1582.1839999999806	1582.1879999999999	1582.1919999999998	1582.1959999999999	1582.2	1582.204	1582.2080000000001	1582.212	1582.2160000000001	1582.22	1582.2239999999999	1582.2280000000001	1582.232	1582.2360000000001	1582.24	1582.2439999999999	1582.248	1582.252	1582.2560000000001	1582.26	1582.2639999999999	1582.268	1582.2719999999999	1582.2760000000001	1582.28	1582.2839999999999	1582.288	1582.2919999999999	1582.296	1582.3	1582.3039999999999	1582.308	1582.3119999999999	1582.316	1582.32	1582.3239999999998	1582.328	1582.3319999999999	1582.336	1582.34	1582.3439999999998	1582.348	1582.3519999999999	1582.356	1582.36	1582.3639999999998	1582.3679999999999	1582.3719999999998	1582.376	1582.3799999999999	1582.3839999999998	1582.3879999999999	1582.3919999999998	1582.396	1582.4	1582.404	1582.4080000000001	1582.412	1582.4160000000011	1582.42	1582.424	1582.4280000000001	1582.432	1582.4360000000001	1582.44	1582.444	1582.4480000000001	1582.452	1582.4560000000001	1582.46	1582.4639999999999	1582.4680000000001	1582.472	1582.4760000000001	1582.48	1582.4839999999999	1582.4880000000001	1582.492	1582.4960000000001	1582.5	1582.5039999999999	1582.508	1582.5119999999999	1582.5160000000001	1582.52	1582.5239999999999	1582.528	1582.5319999999999	1582.5360000000001	1582.54	1582.5439999999999	1582.548	1582.5519999999999	1582.556	1582.56	1582.5639999999999	1582.568	1582.5719999999999	1582.576	1582.58	1582.5839999999998	1582.588	1582.5919999999999	1582.596	1582.6	1582.6039999999998	1582.6079999999999	1582.6119999999999	1582.616	1582.62	1582.6239999999998	1582.6279999999999	1582.6319999999998	1582.636	1582.6399999999999	1582.6439999999998	1582.6479999999999	1582.6519999999998	1582.6559999999999	1582.6599999999999	1582.6639999999998	1582.6679999999999	1582.6719999999998	1582.6759999999999	1582.6799999999998	1582.6839999999806	1582.6879999999999	1582.6919999999998	1582.6959999999999	1582.7	1582.704	1582.7080000000001	1582.712	1582.7160000000001	1582.72	1582.7239999999999	1582.7280000000001	1582.732	1582.7360000000001	1582.74	1582.7439999999999	1582.748	1582.752	1582.7560000000001	1582.76	1582.7639999999999	1582.768	1582.7719999999999	1582.7760000000001	1582.78	1582.7839999999999	1582.788	1582.7919999999999	1582.796	1582.8	1582.8039999999999	1582.808	1582.8119999999999	1582.816	1582.82	1582.8239999999998	1582.828	1582.8319999999999	1582.836	1582.84	1582.8439999999998	1582.848	1582.8519999999999	1582.856	1582.86	1582.8639999999998	1582.8679999999999	1582.8719999999998	1582.876	1582.8799999999999	1582.8839999999998	1582.8879999999999	1582.8919999999998	1582.896	1582.9	1582.904	1582.9080000000001	1582.912	1582.9160000000011	1582.92	1582.924	-4.2560000000000002	-4.2610000000000001	-4.298	-4.2619999999999996	-4.2489999999999997	-4.2789999999999999	-4.3109999999999955	-4.2990000000000004	-4.3169999999999975	-4.319	-4.3529999999999855	-4.3460000000000001	-4.3499999999999996	-4.343	-4.3490000000000002	-4.3890000000000002	-4.3390000000000004	-4.3469999999999995	-4.3289999999999855	-4.34	-4.3090000000000002	-4.3109999999999955	-4.3069999999999995	-4.2850000000000001	-4.2729999999999997	-4.2590000000000003	-4.2460000000000004	-4.2880000000000003	-4.2610000000000001	-4.274	-4.2619999999999996	-4.3079999999999945	-4.3119999999999985	-4.3419999999999996	-4.3330000000000002	-4.3730000000000002	-4.3869999999999996	-4.4290000000000003	-4.4290000000000003	-4.4930000000000003	-4.5	-4.5209999999999955	-4.51	-4.5419999999999998	-4.5649999999999755	-4.5919999999999996	-4.5439999999999996	-4.5839999999999996	-4.5910000000000002	-4.5949999999999855	-4.6029999999999855	-4.6129999999999765	-4.6049999999999756	-4.6310000000000002	-4.63	-4.6669999999999945	-4.6379999999999955	-4.6779999999999955	-4.6779999999999955	-4.6890000000000001	-4.68	-4.6839999999999975	-4.6769999999999996	-4.6869999999999985	-4.6890000000000001	-4.6719999999999997	-4.6279999999999655	-4.6269999999999945	-4.6239999999999855	-4.5919999999999996	-4.5590000000000002	-4.5649999999999755	-4.5259999999999945	-4.5609999999999955	-4.5890000000000004	-4.5860000000000003	-4.6159999999999846	-4.7	-4.7590000000000003	-4.8499999999999996	-4.9790000000000134	-5.1310000000000002	-5.2350000000000003	-5.3569999999999975	-5.4720000000000004	-5.6189999999999856	-5.7889999999999997	-5.9379999999999997	-6.069	-6.2030000000000003	-6.3219999999999965	-6.3669999999999956	-6.4889999999999999	-6.577	-6.6849999999999845	-6.7320000000000002	-6.7669999999999995	-6.7690000000000001	-6.76	-6.7729999999999997	-6.7239999999999975	-6.6989999999999945	-6.5750000000000002	-6.5490000000000004	-6.4180000000000001	-6.335	-6.1509999999999945	-6.0149999999999855	-5.8380000000000001	-5.7	-5.5510000000000002	-5.4160000000000004	-5.2569999999999997	-5.0410000000000004	-4.9279999999999955	-4.7699999999999996	-4.6929999999999845	-4.5949999999999855	-4.5939999999999985	-4.5419999999999998	-4.5	-4.5010000000000003	-4.5460000000000003	-4.5860000000000003	-4.6349999999999945	-4.6349999999999945	-4.6969999999999965	-4.76	-4.819	-4.8679999999999755	-4.8979999999999855	-4.9269999999999996	-4.95	-4.9749999999999996	-4.9800000000000004	-4.9969999999999999	-4.9539999999999997	-4.9630000000000001	-4.9219999999999997	-4.9210000000000003	-4.8659999999999846	-4.8239999999999945	-4.78	-4.6969999999999965	-4.71	-4.6239999999999855	-4.601	-4.548	-4.4980000000000002	-4.4450000000000003	-4.4470000000000001	-4.423	-4.3860000000000001	-4.3969999999999985	-4.3529999999999855	-4.3469999999999995	-4.3269999999999955	-4.306	-4.335	-4.3279999999999745	-4.3279999999999745	-4.3310000000000004	-4.3419999999999996	-4.3269999999999955	-4.3039999999999985	-4.3490000000000002	-4.335	-4.3289999999999855	-4.306	-4.3360000000000003	-4.3289999999999855	-4.3279999999999745	-4.3529999999999855	-4.319	-4.3289999999999855	-4.3490000000000002	-4.3239999999999945	-4.3310000000000004	-4.34	-4.3229999999999755	-4.3199999999999985	-4.3469999999999995	-4.306	-4.3079999999999945	-4.3169999999999975	-4.3289999999999855	-4.2850000000000001	-4.2930000000000001	-4.2889999999999997	-4.29	-4.3	-4.2770000000000001	-4.2990000000000004	-4.2679999999999945	-4.2919999999999998	-4.2779999999999996	-4.2770000000000001	-4.2960000000000003	-4.2990000000000004	-4.28	-4.2779999999999996	-4.2510000000000003	-4.2770000000000001	-4.28	-4.29	-4.282	-4.2850000000000001	-4.2750000000000004	-4.2869999999999999	-4.2750000000000004	-4.2789999999999999	-4.2889999999999997	-4.2690000000000001	-4.2779999999999996	-4.2949999999999955	-4.282	-4.2639999999999985	-4.3169999999999975	-4.28	-4.282	-4.306	-4.2850000000000001	-4.2830000000000004	-4.282	-4.3149999999999755	-4.3029999999999955	-4.3039999999999985	-4.2919999999999998	-4.29	-4.3090000000000002	-4.2720000000000002	-4.2729999999999997	-4.2969999999999997	-4.3289999999999855	-4.2759999999999998	-4.3049999999999855	-4.3179999999999845	-4.3079999999999945	-4.282	-4.3139999999999965	-4.298	-4.3	-4.2679999999999945	-4.2889999999999997	-4.319	-4.2770000000000001	-4.3019999999999996	-4.2919999999999998	-4.2839999999999998	-4.3019999999999996	-4.298	-4.3099999999999996	-4.29	-4.3099999999999996	-4.3199999999999985	-4.3069999999999995	-4.3149999999999755	-4.306	-4.3169999999999975	-4.3369999999999997	-4.3369999999999997	-4.3519999999999985	-4.3559999999999945	-4.3269999999999955	-4.3369999999999997	-4.33	-4.3619999999999965	-4.3449999999999855	-4.3490000000000002	-4.351	-4.3410000000000002	-4.3490000000000002	-4.306	-4.3339999999999996	-4.298	-4.3010000000000002	-4.2939999999999996	-4.2910000000000004	-4.2859999999999996	-4.2889999999999997	-4.282	-4.2569999999999997	-4.2619999999999996	-4.2560000000000002	-4.2590000000000003	-4.2639999999999985	-4.2480000000000002	-4.2460000000000004	-4.2380000000000004	-4.2530000000000001	-4.2269999999999985	-4.2450000000000001	-4.2859999999999996	-4.266	-4.2610000000000001	-4.2639999999999985	-4.2859999999999996	-4.2649999999999855	-4.2759999999999998	-4.28	-4.3019999999999996	-4.2539999999999996	-4.258	-4.266	-4.2709999999999999	-4.2750000000000004	-4.3049999999999855	-4.2679999999999945	-4.2629999999999955	-4.2489999999999997	-4.2679999999999945	-4.25	-4.2239999999999975	-4.2489999999999997	-4.2549999999999955	-4.2430000000000003	-4.2510000000000003	-4.2510000000000003	-4.2309999999999999	-4.2320000000000002	-4.2809999999999997	-4.258	-4.2619999999999996	-4.2450000000000001	-4.2720000000000002	-4.2590000000000003	-4.2560000000000002	-4.2779999999999996	-4.2569999999999997	-4.2560000000000002	-4.2489999999999997	-4.2610000000000001	-4.2619999999999996	-4.2489999999999997	-4.2539999999999996	-4.298	-4.2629999999999955	-4.2519999999999998	-4.2560000000000002	-4.2590000000000003	-4.2469999999999999	-4.2690000000000001	-4.2590000000000003	-4.2489999999999997	-4.2519999999999998	-4.2480000000000002	-4.2720000000000002	-4.2709999999999999	-4.2519999999999998	-4.2590000000000003	-4.3	-4.2610000000000001	-4.2750000000000004	-4.258	-4.2930000000000001	-4.3079999999999945	-4.2380000000000004	-4.2690000000000001	-4.2460000000000004	-4.2560000000000002	-4.2560000000000002	-4.2590000000000003	-4.2329999999999997	-4.2430000000000003	-4.242	-4.2350000000000003	-4.2519999999999998	-4.2590000000000003	-4.2519999999999998	-4.2949999999999955	-4.2639999999999985	-4.2759999999999998	-4.2510000000000003	-4.25	-4.266	-4.2789999999999999	-4.2759999999999998	-4.26	-4.2439999999999998	-4.266	-4.2709999999999999	-4.3039999999999985	-4.2669999999999995	-4.2569999999999997	-4.2789999999999999	-4.2669999999999995	-4.2649999999999855	-4.2990000000000004	-4.29	-4.2639999999999985	-4.3010000000000002	-4.2669999999999995	-4.319	-4.2729999999999997	-4.3129999999999855	-4.2709999999999999	-4.3099999999999996	-4.2770000000000001	-4.2910000000000004	-4.2949999999999955	-4.2969999999999997	-4.2789999999999999	-4.29	-4.2850000000000001	-4.2619999999999996	-4.2830000000000004	-4.25	-4.29	-4.2770000000000001	-4.2649999999999855	-4.2300000000000004	-4.2439999999999998	-4.2910000000000004	-4.274	-4.2560000000000002	-4.2850000000000001	-4.2610000000000001	-4.2409999999999997	-4.2809999999999997	-4.2380000000000004	-4.2889999999999997	-4.2850000000000001	-4.26	-4.2910000000000004	-4.2720000000000002	-4.29	-4.2649999999999855	-4.298	-4.3019999999999996	-4.2839999999999998	-4.2539999999999996	-4.2649999999999855	-4.29	-4.2750000000000004	-4.25	-4.2610000000000001	-4.3109999999999955	-4.2450000000000001	-4.2720000000000002	-4.2510000000000003	-4.2939999999999996	-4.266	-4.2619999999999996	-4.2869999999999999	-4.266	-4.3010000000000002	-4.2789999999999999	-4.2699999999999996	-4.2889999999999997	-4.2690000000000001	-4.3479999999999945	-4.2809999999999997	-4.3019999999999996	-4.3139999999999965	-4.2619999999999996	-4.3069999999999995	-4.2619999999999996	-4.2939999999999996	-4.3119999999999985	-4.274	-4.298	-4.2869999999999999	-4.2930000000000001	-4.2930000000000001	-4.274	-4.2839999999999998	-4.2789999999999999	-4.3129999999999855	-4.3079999999999945	-4.2759999999999998	-4.3439999999999985	-4.306	-4.3259999999999845	-4.3179999999999845	-4.2839999999999998	-4.319	-4.3169999999999975	-4.3149999999999755	-4.3179999999999845	-4.3079999999999945	-4.29	-4.2949999999999955	-4.3209999999999855	-4.2720000000000002	-4.2779999999999996	-4.3469999999999995	-4.3099999999999996	-4.3029999999999955	-4.2910000000000004	-4.2930000000000001	-4.3209999999999855	-4.3029999999999955	-4.3339999999999996	-4.3169999999999975	-4.3499999999999996	-4.3730000000000002	-4.3529999999999855	-4.3669999999999956	-4.3710000000000004	-4.4039999999999999	-4.3969999999999985	-4.4089999999999998	-4.4080000000000004	-4.4310000000000134	-4.4300000000000024	-4.4420000000000002	-4.4729999999999999	-4.4269999999999996	-4.4610000000000003	-4.4450000000000003	-4.4649999999999945	-4.4969999999999999	-4.4870000000000001	-4.5090000000000003	-4.5119999999999996	-4.5309999999999997	-4.5679999999999845	-4.58	-4.593	-4.6059999999999945	-4.6019999999999985	-4.6649999999999645	-4.6390000000000002	-4.6769999999999996	-4.7359999999999998	-4.7489999999999997	-4.7110000000000003	-4.7610000000000001	-4.7560000000000002	-4.7450000000000001	-4.7309999999999999	-4.7380000000000004	-4.742	-4.7469999999999999	-4.6979999999999755	-4.6790000000000003	-4.7110000000000003	-4.6169999999999956	-4.6419999999999995	-4.5819999999999999	-4.5599999999999996	-4.5460000000000003	-4.51	-4.5169999999999995	-4.4630000000000001	-4.415	-4.4239999999999995	-4.3939999999999975	-4.4130000000000003	-4.399	-4.3969999999999985	-4.3369999999999997	-4.4009999999999998	-4.4130000000000003	-4.4219999999999997	-4.41	-4.4489999999999998	-4.4700000000000024	-4.4859999999999998	-4.4760000000000124	-4.4909999999999997	-4.4539999999999997	-4.4630000000000001	-4.4870000000000001	-4.4800000000000004	-4.4409999999999998	-4.4649999999999945	-4.4480000000000004	-4.4000000000000004	-4.4530000000000003	-4.4169999999999998	-4.4130000000000003	-4.399	-4.3649999999999745	-4.399	-4.3979999999999855	-4.3899999999999997	-4.3929999999999945	-4.375	-4.3219999999999965	-4.3569999999999975	-4.3579999999999846	-4.3529999999999855	-4.3839999999999995	-4.3569999999999975	-4.3279999999999745	-4.4119999999999999	-4.3629999999999765	-4.375	-4.3559999999999945	-4.3719999999999999	-4.351	-4.3719999999999999	-4.3899999999999997	-4.3499999999999996	-4.3730000000000002	-4.3810000000000002	-4.4109999999999996	-4.3780000000000001	-4.3849999999999945	-4.359	-4.3669999999999956	-4.3689999999999856	-4.3719999999999999	-4.3810000000000002	-4.3869999999999996	-4.42	-4.3649999999999745	-4.3529999999999855	-4.3839999999999995	-4.3949999999999845	-4.383	-4.383	-4.3819999999999997	-4.3719999999999999	-4.41	-4.407	-4.4310000000000134	-4.399	-4.4239999999999995	-4.41	-4.4000000000000004	-4.4059999999999997	-4.452	-4.4130000000000003	-4.3979999999999855	-4.4279999999999955	-4.415	-4.4349999999999996	-4.4119999999999999	-4.42	-4.4130000000000003	-4.4119999999999999	-4.3899999999999997	-4.4009999999999998	-4.3689999999999856	-4.4139999999999997	-4.3959999999999955	-4.4349999999999996	-4.4119999999999999	-4.391	-4.4409999999999998	-4.3819999999999997	-4.4180000000000001	-4.3929999999999945	-4.4189999999999996	-4.4009999999999998	-4.4169999999999998	-4.4420000000000002	-4.4279999999999955	-4.4379999999999997	-4.4820000000000002	-4.4260000000000002	-4.4639999999999995	-4.4189999999999996	-4.4639999999999995	-4.4480000000000004	-4.42	-4.4980000000000002	-4.4029999999999996	-4.4320000000000004	-4.41	-4.4310000000000134	-4.4530000000000003	-4.415	-4.4619999999999997	-4.4420000000000002	-4.4450000000000003	-4.4690000000000003	-4.4489999999999998	-4.4210000000000003	-4.4880000000000004	-4.4889999999999999	-4.4539999999999997	-4.5169999999999995	-4.4710000000000134	-4.4809999999999999	-4.4809999999999999	-4.4459999999999997	-4.4530000000000003	-4.468	-4.4450000000000003	-4.4359999999999999	-4.4379999999999997	-4.4310000000000134	-4.4260000000000002	-4.4210000000000003	-4.4450000000000003	-4.4569999999999999	-4.4450000000000003	-4.4429999999999996	-4.4939999999999998	-4.4409999999999998	-4.4619999999999997	-4.5460000000000003	-4.4690000000000003	-4.5279999999999845	-4.53	-4.5030000000000001	-4.5149999999999855	-4.45	-4.4630000000000001	-4.4809999999999999	-4.4509999999999996	-4.4249999999999945	-4.508	-4.45	-4.4210000000000003	-4.4320000000000004	-4.4539999999999997	-4.4390000000000134	-4.4539999999999997	-4.4580000000000002	-4.4550000000000001	-4.4569999999999999	-4.4960000000000004	-4.4870000000000001	-4.4960000000000004	-4.5679999999999845	-4.5839999999999996	-4.5810000000000004	-4.5979999999999945	-4.5730000000000004	-4.633	-4.5819999999999999	-4.6079999999999846	-4.6429999999999945	-4.6079999999999846	-4.5659999999999945	-4.5739999999999998	-4.5519999999999996	-4.5330000000000004	-4.5490000000000004	-4.516	-4.5010000000000003	-4.51	-4.5010000000000003	-4.5010000000000003	-4.5039999999999996	-4.5179999999999945	-4.5430000000000001	-4.5720000000000001	-4.5669999999999975	-4.5780000000000003	-4.6139999999999946	-4.6439999999999975	-4.6399999999999997	-4.7309999999999999	-4.7060000000000004	-4.6979999999999755	-4.7149999999999945	-4.7060000000000004	-4.7190000000000003	-4.7649999999999855	-4.7359999999999998	-4.7530000000000001	-4.8139999999999965	-4.7699999999999996	-4.8119999999999985	-4.9279999999999955	-4.9349999999999996	-4.9489999999999998	-4.9909999999999997	-4.9989999999999997	-5.0569999999999995	-5.1529999999999845	-5.1339999999999995	-5.2269999999999985	-5.2080000000000002	-5.2350000000000003	-5.2910000000000004	-5.3119999999999985	-5.2639999999999985	-5.3209999999999855	-5.3730000000000002	-5.3109999999999955	-5.3559999999999945	-5.2880000000000003	-5.3109999999999955	-5.2869999999999999	-5.3289999999999855	-5.3439999999999985	-5.3669999999999956	-5.3860000000000001	-5.4649999999999945	-5.5609999999999955	-5.6890000000000001	-5.8109999999999955	-5.8949999999999845	-6.0030000000000001	-6.109	-6.2750000000000004	-6.4409999999999998	-6.6209999999999845	-6.7480000000000002	-6.8969999999999985	-7.0259999999999945	-7.1109999999999856	-7.2690000000000001	-7.4770000000000003	-7.6099999999999985	-7.7210000000000001	-7.8569999999999975	-7.8949999999999845	-8.0470000000000006	-8.1770000000000014	-8.2730000000000015	-8.2070000000000007	-8.3190000000000008	-8.343	-8.3120000000000047	-8.2240000000000002	-8.1010000000000009	-7.9649999999999945	-7.8360000000000003	-7.6439999999999975	-7.423	-7.1849999999999845	-6.9290000000000003	-6.6439999999999975	-6.2949999999999955	-6.069	-5.8569999999999975	-5.6589999999999945	-5.4809999999999999	-5.3519999999999985	-5.2430000000000003	-5.1419999999999995	-5.1390000000000002	-5.1659999999999755	-5.1769999999999996	-5.2350000000000003	-5.2679999999999945	-5.375	-5.4340000000000002	-5.6029999999999855	-5.5919999999999996	-5.6929999999999845	-5.726	-5.79	-5.8219999999999965	-5.8310000000000004	-5.8649999999999745	-5.87	-5.9029999999999996	-5.8079999999999945	-5.78	-5.7690000000000001	-5.6689999999999845	-5.6129999999999765	-5.5639999999999965	-5.5380000000000003	-5.4359999999999999	-5.351	-5.2610000000000001	-5.1929999999999845	-5.13	-5.0919999999999996	-5.0960000000000001	-5.0410000000000004	-4.9700000000000024	-4.9619999999999997	-4.9210000000000003	-4.9390000000000134	-4.8919999999999995	-4.8929999999999945	-4.8919999999999995	-4.915	-4.9130000000000003	-4.8739999999999997	-4.9279999999999955	-4.9089999999999998	Wavelength (nm)

Intensity (dBm)

1577.588	1577.5919999999999	1577.596	1577.6	1577.6039999999998	1577.6079999999999	1577.6119999999999	1577.616	1577.62	1577.6239999999998	1577.6279999999999	1577.6319999999998	1577.636	1577.6399999999999	1577.6439999999998	1577.6479999999999	1577.6519999999998	1577.6559999999999	1577.6599999999999	1577.6639999999998	1577.6679999999999	1577.6719999999998	1577.6759999999999	1577.6799999999998	1577.6839999999922	1577.6879999999999	1577.6919999999998	1577.6959999999999	1577.7	1577.704	1577.7080000000001	1577.712	1577.7160000000001	1577.72	1577.7239999999999	1577.7280000000001	1577.732	1577.7360000000001	1577.74	1577.7439999999999	1577.748	1577.752	1577.7560000000001	1577.76	1577.7639999999999	1577.768	1577.7719999999999	1577.7760000000001	1577.78	1577.7839999999999	1577.788	1577.7919999999999	1577.796	1577.8	1577.8039999999999	1577.808	1577.8119999999999	1577.816	1577.82	1577.8239999999998	1577.828	1577.8319999999999	1577.836	1577.84	1577.8439999999998	1577.848	1577.8519999999999	1577.856	1577.86	1577.8639999999998	1577.8679999999999	1577.8719999999998	1577.876	1577.8799999999999	1577.8839999999998	1577.8879999999999	1577.8919999999998	1577.896	1577.9	1577.904	1577.9080000000001	1577.912	1577.9160000000011	1577.92	1577.924	1577.9280000000001	1577.932	1577.9360000000001	1577.94	1577.944	1577.9480000000001	1577.952	1577.9560000000001	1577.96	1577.9639999999999	1577.9680000000001	1577.972	1577.9760000000001	1577.98	1577.9839999999999	1577.9880000000001	1577.992	1577.9960000000001	1578	1578.0039999999999	1578.008	1578.0119999999999	1578.0160000000001	1578.02	1578.0239999999999	1578.028	1578.0319999999999	1578.0360000000001	1578.04	1578.0439999999999	1578.048	1578.0519999999999	1578.056	1578.06	1578.0639999999999	1578.068	1578.0719999999999	1578.076	1578.08	1578.0839999999998	1578.088	1578.0919999999999	1578.096	1578.1	1578.1039999999998	1578.1079999999999	1578.1119999999999	1578.116	1578.12	1578.1239999999998	1578.1279999999999	1578.1319999999998	1578.136	1578.1399999999999	1578.1439999999998	1578.1479999999999	1578.1519999999998	1578.1559999999999	1578.1599999999999	1578.1639999999998	1578.1679999999999	1578.1719999999998	1578.1759999999999	1578.1799999999998	1578.1839999999922	1578.1879999999999	1578.1919999999998	1578.1959999999999	1578.2	1578.204	1578.2080000000001	1578.212	1578.2160000000001	1578.22	1578.2239999999999	1578.2280000000001	1578.232	1578.2360000000001	1578.24	1578.2439999999999	1578.248	1578.252	1578.2560000000001	1578.26	1578.2639999999999	1578.268	1578.2719999999999	1578.2760000000001	1578.28	1578.2839999999999	1578.288	1578.2919999999999	1578.296	1578.3	1578.3039999999999	1578.308	1578.3119999999999	1578.316	1578.32	1578.3239999999998	1578.328	1578.3319999999999	1578.336	1578.34	1578.3439999999998	1578.348	1578.3519999999999	1578.356	1578.36	1578.3639999999998	1578.3679999999999	1578.3719999999998	1578.376	1578.3799999999999	1578.3839999999998	1578.3879999999999	1578.3919999999998	1578.396	1578.4	1578.404	1578.4080000000001	1578.412	1578.4160000000011	1578.42	1578.424	1578.4280000000001	1578.432	1578.4360000000001	1578.44	1578.444	1578.4480000000001	1578.452	1578.4560000000001	1578.46	1578.4639999999999	1578.4680000000001	1578.472	1578.4760000000001	1578.48	1578.4839999999999	1578.4880000000001	1578.492	1578.4960000000001	1578.5	1578.5039999999999	1578.508	1578.5119999999999	1578.5160000000001	1578.52	1578.5239999999999	1578.528	1578.5319999999999	1578.5360000000001	1578.54	1578.5439999999999	1578.548	1578.5519999999999	1578.556	1578.56	1578.5639999999999	1578.568	1578.5719999999999	1578.576	1578.58	1578.5839999999998	1578.588	1578.5919999999999	1578.596	1578.6	1578.6039999999998	1578.6079999999999	1578.6119999999999	1578.616	1578.62	1578.6239999999998	1578.6279999999999	1578.6319999999998	1578.636	1578.6399999999999	1578.6439999999998	1578.6479999999999	1578.6519999999998	1578.6559999999999	1578.6599999999999	1578.6639999999998	1578.6679999999999	1578.6719999999998	1578.6759999999999	1578.6799999999998	1578.6839999999922	1578.6879999999999	1578.6919999999998	1578.6959999999999	1578.7	1578.704	1578.7080000000001	1578.712	1578.7160000000001	1578.72	1578.7239999999999	1578.7280000000001	1578.732	1578.7360000000001	1578.74	1578.7439999999999	1578.748	1578.752	1578.7560000000001	1578.76	1578.7639999999999	1578.768	1578.7719999999999	1578.7760000000001	1578.78	1578.7839999999999	1578.788	1578.7919999999999	1578.796	1578.8	1578.8039999999999	1578.808	1578.8119999999999	1578.816	1578.82	1578.8239999999998	1578.828	1578.8319999999999	1578.836	1578.84	1578.8439999999998	1578.848	1578.8519999999999	1578.856	1578.86	1578.8639999999998	1578.8679999999999	1578.8719999999998	1578.876	1578.8799999999999	1578.8839999999998	1578.8879999999999	1578.8919999999998	1578.896	1578.9	1578.904	1578.9080000000001	1578.912	1578.9160000000011	1578.92	1578.924	1578.9280000000001	1578.932	1578.9360000000001	1578.94	1578.944	1578.9480000000001	1578.952	1578.9560000000001	1578.96	1578.9639999999999	1578.9680000000001	1578.972	1578.9760000000001	1578.98	1578.9839999999999	1578.9880000000001	1578.992	1578.9960000000001	1579	1579.0039999999999	1579.008	1579.0119999999999	1579.0160000000001	1579.02	1579.0239999999999	1579.028	1579.0319999999999	1579.0360000000001	1579.04	1579.0439999999999	1579.048	1579.0519999999999	1579.056	1579.06	1579.0639999999999	1579.068	1579.0719999999999	1579.076	1579.08	1579.0839999999998	1579.088	1579.0919999999999	1579.096	1579.1	1579.1039999999998	1579.1079999999999	1579.1119999999999	1579.116	1579.12	1579.1239999999998	1579.1279999999999	1579.1319999999998	1579.136	1579.1399999999999	1579.1439999999998	1579.1479999999999	1579.1519999999998	1579.1559999999999	1579.1599999999999	1579.1639999999998	1579.1679999999999	1579.1719999999998	1579.1759999999999	1579.1799999999998	1579.1839999999922	1579.1879999999999	1579.1919999999998	1579.1959999999999	1579.2	1579.204	1579.2080000000001	1579.212	1579.2160000000001	1579.22	1579.2239999999999	1579.2280000000001	1579.232	1579.2360000000001	1579.24	1579.2439999999999	1579.248	1579.252	1579.2560000000001	1579.26	1579.2639999999999	1579.268	1579.2719999999999	1579.2760000000001	1579.28	1579.2839999999999	1579.288	1579.2919999999999	1579.296	1579.3	1579.3039999999999	1579.308	1579.3119999999999	1579.316	1579.32	1579.3239999999998	1579.328	1579.3319999999999	1579.336	1579.34	1579.3439999999998	1579.348	1579.3519999999999	1579.356	1579.36	1579.3639999999998	1579.3679999999999	1579.3719999999998	1579.376	1579.3799999999999	1579.3839999999998	1579.3879999999999	1579.3919999999998	1579.396	1579.4	1579.404	1579.4080000000001	1579.412	1579.4160000000011	1579.42	1579.424	1579.4280000000001	1579.432	1579.4360000000001	1579.44	1579.444	1579.4480000000001	1579.452	1579.4560000000001	1579.46	1579.4639999999999	1579.4680000000001	1579.472	1579.4760000000001	1579.48	1579.4839999999999	1579.4880000000001	1579.492	1579.4960000000001	1579.5	1579.5039999999999	1579.508	1579.5119999999999	1579.5160000000001	1579.52	1579.5239999999999	1579.528	1579.5319999999999	1579.5360000000001	1579.54	1579.5439999999999	1579.548	1579.5519999999999	1579.556	1579.56	1579.5639999999999	1579.568	1579.5719999999999	1579.576	1579.58	1579.5839999999998	1579.588	1579.5919999999999	1579.596	1579.6	1579.6039999999998	1579.6079999999999	1579.6119999999999	1579.616	1579.62	1579.6239999999998	1579.6279999999999	1579.6319999999998	1579.636	1579.6399999999999	1579.6439999999998	1579.6479999999999	1579.6519999999998	1579.6559999999999	1579.6599999999999	1579.6639999999998	1579.6679999999999	1579.6719999999998	1579.6759999999999	1579.6799999999998	1579.6839999999922	1579.6879999999999	1579.6919999999998	1579.6959999999999	1579.7	1579.704	1579.7080000000001	1579.712	1579.7160000000001	1579.72	1579.7239999999999	1579.7280000000001	1579.732	1579.7360000000001	1579.74	1579.7439999999999	1579.748	1579.752	1579.7560000000001	1579.76	1579.7639999999999	1579.768	1579.7719999999999	1579.7760000000001	1579.78	1579.7839999999999	1579.788	1579.7919999999999	1579.796	1579.8	1579.8039999999999	1579.808	1579.8119999999999	1579.816	1579.82	1579.8239999999998	1579.828	1579.8319999999999	1579.836	1579.84	1579.8439999999998	1579.848	1579.8519999999999	1579.856	1579.86	1579.8639999999998	1579.8679999999999	1579.8719999999998	1579.876	1579.8799999999999	1579.8839999999998	1579.8879999999999	1579.8919999999998	1579.896	1579.9	1579.904	1579.9080000000001	1579.912	1579.9160000000011	1579.92	1579.924	1579.9280000000001	1579.932	1579.9360000000001	1579.94	1579.944	1579.9480000000001	1579.952	1579.9560000000001	1579.96	1579.9639999999999	1579.9680000000001	1579.972	1579.9760000000001	1579.98	1579.9839999999999	1579.9880000000001	1579.992	1579.9960000000001	1580	1580.0039999999999	1580.008	1580.0119999999999	1580.0160000000001	1580.02	1580.0239999999999	1580.028	1580.0319999999999	1580.0360000000001	1580.04	1580.0439999999999	1580.048	1580.0519999999999	1580.056	1580.06	1580.0639999999999	1580.068	1580.0719999999999	1580.076	1580.08	1580.0839999999998	1580.088	1580.0919999999999	1580.096	1580.1	1580.1039999999998	1580.1079999999999	1580.1119999999999	1580.116	1580.12	1580.1239999999998	1580.1279999999999	1580.1319999999998	1580.136	1580.1399999999999	1580.1439999999998	1580.1479999999999	1580.1519999999998	1580.1559999999999	1580.1599999999999	1580.1639999999998	1580.1679999999999	1580.1719999999998	1580.1759999999999	1580.1799999999998	1580.1839999999922	1580.1879999999999	1580.1919999999998	1580.1959999999999	1580.2	1580.204	1580.2080000000001	1580.212	1580.2160000000001	1580.22	1580.2239999999999	1580.2280000000001	1580.232	1580.2360000000001	1580.24	1580.2439999999999	1580.248	1580.252	1580.2560000000001	1580.26	1580.2639999999999	1580.268	1580.2719999999999	1580.2760000000001	1580.28	1580.2839999999999	1580.288	1580.2919999999999	1580.296	1580.3	1580.3039999999999	1580.308	1580.3119999999999	1580.316	1580.32	1580.3239999999998	1580.328	1580.3319999999999	1580.336	1580.34	1580.3439999999998	1580.348	1580.3519999999999	1580.356	1580.36	1580.3639999999998	1580.3679999999999	1580.3719999999998	1580.376	1580.3799999999999	1580.3839999999998	1580.3879999999999	1580.3919999999998	1580.396	1580.4	1580.404	1580.4080000000001	1580.412	1580.4160000000011	1580.42	1580.424	1580.4280000000001	1580.432	1580.4360000000001	1580.44	1580.444	1580.4480000000001	1580.452	1580.4560000000001	1580.46	1580.4639999999999	1580.4680000000001	1580.472	1580.4760000000001	1580.48	1580.4839999999999	1580.4880000000001	1580.492	1580.4960000000001	1580.5	1580.5039999999999	1580.508	1580.5119999999999	1580.5160000000001	1580.52	1580.5239999999999	1580.528	1580.5319999999999	1580.5360000000001	1580.54	1580.5439999999999	1580.548	1580.5519999999999	1580.556	1580.56	1580.5639999999999	1580.568	1580.5719999999999	1580.576	1580.58	1580.5839999999998	1580.588	1580.5919999999999	1580.596	1580.6	1580.6039999999998	1580.6079999999999	1580.6119999999999	1580.616	1580.62	1580.6239999999998	1580.6279999999999	1580.6319999999998	1580.636	1580.6399999999999	1580.6439999999998	1580.6479999999999	1580.6519999999998	1580.6559999999999	1580.6599999999999	1580.6639999999998	1580.6679999999999	1580.6719999999998	1580.6759999999999	1580.6799999999998	1580.6839999999922	1580.6879999999999	1580.6919999999998	1580.6959999999999	1580.7	1580.704	1580.7080000000001	1580.712	1580.7160000000001	1580.72	1580.7239999999999	1580.7280000000001	1580.732	1580.7360000000001	1580.74	1580.7439999999999	1580.748	1580.752	1580.7560000000001	1580.76	1580.7639999999999	1580.768	1580.7719999999999	1580.7760000000001	1580.78	1580.7839999999999	1580.788	1580.7919999999999	1580.796	1580.8	1580.8039999999999	1580.808	1580.8119999999999	1580.816	1580.82	1580.8239999999998	1580.828	1580.8319999999999	1580.836	1580.84	1580.8439999999998	1580.848	1580.8519999999999	1580.856	1580.86	1580.8639999999998	1580.8679999999999	1580.8719999999998	1580.876	1580.8799999999999	1580.8839999999998	1580.8879999999999	1580.8919999999998	1580.896	1580.9	1580.904	1580.9080000000001	1580.912	1580.9160000000011	1580.92	1580.924	1580.9280000000001	1580.932	1580.9360000000001	1580.94	1580.944	1580.9480000000001	1580.952	1580.9560000000001	1580.96	1580.9639999999999	1580.9680000000001	1580.972	1580.9760000000001	1580.98	1580.9839999999999	1580.9880000000001	1580.992	1580.9960000000001	1581	1581.0039999999999	1581.008	1581.0119999999999	1581.0160000000001	1581.02	1581.0239999999999	1581.028	1581.0319999999999	1581.0360000000001	1581.04	1581.0439999999999	1581.048	1581.0519999999999	1581.056	1581.06	1581.0639999999999	1581.068	1581.0719999999999	1581.076	1581.08	1581.0839999999998	1581.088	1581.0919999999999	1581.096	1581.1	1581.1039999999998	1581.1079999999999	1581.1119999999999	1581.116	1581.12	1581.1239999999998	1581.1279999999999	1581.1319999999998	1581.136	1581.1399999999999	1581.1439999999998	1581.1479999999999	1581.1519999999998	1581.1559999999999	1581.1599999999999	1581.1639999999998	1581.1679999999999	1581.1719999999998	1581.1759999999999	1581.1799999999998	1581.1839999999922	1581.1879999999999	1581.1919999999998	1581.1959999999999	1581.2	1581.204	1581.2080000000001	1581.212	1581.2160000000001	1581.22	1581.2239999999999	1581.2280000000001	1581.232	1581.2360000000001	1581.24	1581.2439999999999	1581.248	1581.252	1581.2560000000001	1581.26	1581.2639999999999	1581.268	1581.2719999999999	1581.2760000000001	1581.28	1581.2839999999999	1581.288	1581.2919999999999	1581.296	1581.3	1581.3039999999999	1581.308	1581.3119999999999	1581.316	1581.32	1581.3239999999998	1581.328	1581.3319999999999	1581.336	1581.34	1581.3439999999998	1581.348	1581.3519999999999	1581.356	1581.36	1581.3639999999998	1581.3679999999999	1581.3719999999998	1581.376	1581.3799999999999	1581.3839999999998	1581.3879999999999	1581.3919999999998	1581.396	1581.4	1581.404	1581.4080000000001	1581.412	1581.4160000000011	1581.42	1581.424	1581.4280000000001	1581.432	1581.4360000000001	1581.44	1581.444	1581.4480000000001	1581.452	1581.4560000000001	1581.46	1581.4639999999999	1581.4680000000001	1581.472	1581.4760000000001	1581.48	1581.4839999999999	1581.4880000000001	1581.492	1581.4960000000001	1581.5	1581.5039999999999	1581.508	1581.5119999999999	1581.5160000000001	1581.52	1581.5239999999999	1581.528	1581.5319999999999	1581.5360000000001	1581.54	1581.5439999999999	1581.548	1581.5519999999999	1581.556	1581.56	1581.5639999999999	1581.568	1581.5719999999999	1581.576	1581.58	1581.5839999999998	1581.588	1581.5919999999999	1581.596	1581.6	1581.6039999999998	1581.6079999999999	1581.6119999999999	1581.616	1581.62	1581.6239999999998	1581.6279999999999	1581.6319999999998	1581.636	1581.6399999999999	1581.6439999999998	1581.6479999999999	1581.6519999999998	1581.6559999999999	1581.6599999999999	1581.6639999999998	1581.6679999999999	1581.6719999999998	1581.6759999999999	1581.6799999999998	1581.6839999999922	1581.6879999999999	1581.6919999999998	1581.6959999999999	1581.7	1581.704	1581.7080000000001	1581.712	1581.7160000000001	1581.72	1581.7239999999999	1581.7280000000001	1581.732	1581.7360000000001	1581.74	1581.7439999999999	1581.748	1581.752	1581.7560000000001	1581.76	1581.7639999999999	1581.768	1581.7719999999999	1581.7760000000001	1581.78	1581.7839999999999	1581.788	1581.7919999999999	1581.796	1581.8	1581.8039999999999	1581.808	1581.8119999999999	1581.816	1581.82	1581.8239999999998	1581.828	1581.8319999999999	1581.836	1581.84	1581.8439999999998	1581.848	1581.8519999999999	1581.856	1581.86	1581.8639999999998	1581.8679999999999	1581.8719999999998	1581.876	1581.8799999999999	1581.8839999999998	1581.8879999999999	1581.8919999999998	1581.896	1581.9	1581.904	1581.9080000000001	1581.912	1581.9160000000011	1581.92	1581.924	1581.9280000000001	1581.932	1581.9360000000001	1581.94	1581.944	1581.9480000000001	1581.952	1581.9560000000001	1581.96	1581.9639999999999	1581.9680000000001	1581.972	1581.9760000000001	1581.98	1581.9839999999999	1581.9880000000001	1581.992	1581.9960000000001	1582	1582.0039999999999	1582.008	1582.0119999999999	1582.0160000000001	1582.02	1582.0239999999999	1582.028	1582.0319999999999	1582.0360000000001	1582.04	1582.0439999999999	1582.048	1582.0519999999999	1582.056	1582.06	1582.0639999999999	1582.068	1582.0719999999999	1582.076	1582.08	1582.0839999999998	1582.088	1582.0919999999999	1582.096	1582.1	1582.1039999999998	1582.1079999999999	1582.1119999999999	1582.116	1582.12	1582.1239999999998	1582.1279999999999	1582.1319999999998	1582.136	1582.1399999999999	1582.1439999999998	1582.1479999999999	1582.1519999999998	1582.1559999999999	1582.1599999999999	1582.1639999999998	1582.1679999999999	1582.1719999999998	1582.1759999999999	1582.1799999999998	1582.1839999999922	1582.1879999999999	1582.1919999999998	1582.1959999999999	1582.2	1582.204	1582.2080000000001	1582.212	1582.2160000000001	1582.22	1582.2239999999999	1582.2280000000001	1582.232	1582.2360000000001	1582.24	1582.2439999999999	1582.248	1582.252	1582.2560000000001	1582.26	1582.2639999999999	1582.268	1582.2719999999999	1582.2760000000001	1582.28	1582.2839999999999	1582.288	1582.2919999999999	1582.296	1582.3	-54.681000000000004	-54.695000000000213	-54.659000000000006	-54.686	-54.672000000000011	-54.692000000000213	-54.667000000000002	-54.667000000000002	-54.67	-54.672000000000011	-54.677	-54.701000000000001	-54.720000000000013	-54.688000000000002	-54.715000000000003	-54.677	-54.730000000000011	-54.722000000000243	-54.713000000000001	-54.734000000000002	-54.768000000000228	-54.713000000000001	-54.738000000000063	-54.717000000000006	-54.709000000000003	-54.741	-54.726000000000013	-54.729000000000013	-54.733000000000011	-54.72800000000025	-54.761000000000003	-54.747	-54.773000000000003	-54.743000000000002	-54.763000000000012	-54.762000000000228	-54.739000000000011	-54.784000000000006	-54.778000000000013	-54.781000000000006	-54.788000000000011	-54.8	-54.849000000000004	-54.737000000000002	-54.805	-54.764000000000003	-54.779000000000003	-54.74	-54.794000000000011	-54.79200000000025	-54.798000000000258	-54.82	-54.775000000000013	-54.794000000000011	-54.805	-54.777000000000001	-54.811999999999998	-54.825000000000003	-54.796000000000063	-54.804000000000002	-54.785000000000011	-54.797000000000011	-54.841000000000001	-54.82	-54.755000000000003	-54.782000000000011	-54.821000000000005	-54.755000000000003	-54.808	-54.822000000000003	-54.775000000000013	-54.809000000000005	-54.841000000000001	-54.771000000000001	-54.832000000000001	-54.834000000000003	-54.813999999999993	-54.811999999999998	-54.829000000000001	-54.866	-54.810999999999993	-54.85	-54.854999999999997	-54.901000000000003	-54.893000000000001	-54.889000000000003	-54.871000000000002	-54.856999999999999	-54.922000000000011	-54.865000000000002	-54.886999999999993	-54.873000000000005	-54.865000000000002	-54.879000000000005	-54.93	-54.972000000000001	-54.868000000000002	-54.863	-54.87	-54.899000000000001	-54.907000000000004	-54.929000000000002	-54.894000000000005	-54.922000000000011	-54.916000000000004	-54.880999999999993	-54.906000000000006	-54.934000000000005	-54.911000000000001	-54.935000000000002	-54.904000000000003	-54.896000000000001	-54.886000000000003	-54.917000000000002	-54.844000000000001	-54.861000000000004	-54.876000000000005	-54.896000000000001	-54.929000000000002	-54.89	-54.884999999999998	-54.932000000000002	-54.914000000000001	-54.921000000000006	-54.92	-54.950999999999993	-54.886000000000003	-54.924000000000007	-54.953000000000003	-54.963000000000001	-54.962000000000003	-54.966000000000001	-54.917000000000002	-54.973000000000006	-54.945	-54.941000000000003	-54.939	-54.981999999999999	-54.984000000000002	-54.993000000000002	-54.988	-54.994	-55.022000000000013	-55.031000000000006	-55.061	-55.045000000000002	-54.987000000000002	-55.07	-54.993000000000002	-55.048000000000002	-55.099000000000011	-55.016000000000005	-55.025000000000013	-55.067	-55.062000000000012	-55.057000000000002	-55.065000000000012	-55.075000000000003	-55.023000000000003	-55.103000000000002	-55.045000000000002	-55.051000000000002	-55.071000000000005	-55.041000000000004	-55.079000000000001	-55.123000000000012	-55.087000000000003	-55.101000000000006	-55.096000000000011	-55.115000000000002	-55.157000000000004	-55.095000000000013	-55.044000000000004	-55.117000000000004	-55.042000000000002	-55.086000000000006	-55.035000000000011	-55.08	-55.036000000000001	-55.095000000000013	-55.058	-55.03	-55.082000000000001	-55.058	-55.102000000000011	-55.131	-55.145000000000003	-55.112000000000002	-55.174000000000007	-55.143000000000001	-55.148000000000003	-55.14	-55.149000000000001	-55.207000000000001	-55.161000000000001	-55.145000000000003	-55.117000000000004	-55.101000000000006	-55.158000000000001	-55.129000000000012	-55.103000000000002	-55.091000000000001	-55.128000000000213	-55.122000000000163	-55.143000000000001	-55.184000000000005	-55.17	-55.202000000000012	-55.259	-55.245000000000012	-55.327000000000005	-55.332000000000001	-55.316000000000003	-55.391000000000005	-55.356999999999999	-55.347999999999999	-55.351999999999997	-55.37	-55.376000000000005	-55.369	-55.302	-55.293000000000013	-55.275000000000013	-55.302	-55.283000000000001	-55.257000000000005	-55.316000000000003	-55.313000000000002	-55.31	-55.394000000000005	-55.398000000000003	-55.443000000000005	-55.477000000000004	-55.566000000000003	-55.483000000000004	-55.562000000000012	-55.599000000000011	-55.596000000000011	-55.583000000000006	-55.64	-55.558	-55.525000000000013	-55.536000000000001	-55.517000000000003	-55.454999999999998	-55.477000000000004	-55.375	-55.346000000000004	-55.328000000000003	-55.344999999999999	-55.304000000000002	-55.374000000000002	-55.361000000000004	-55.397000000000006	-55.511000000000003	-55.512	-55.571000000000005	-55.641000000000005	-55.687000000000005	-55.835000000000001	-55.839000000000006	-55.871000000000002	-55.849000000000004	-55.933	-55.969000000000001	-55.917000000000002	-55.834000000000003	-55.768000000000228	-55.727000000000011	-55.719000000000001	-55.667000000000002	-55.605000000000011	-55.539000000000001	-55.537000000000006	-55.549000000000007	-55.529000000000003	-55.532000000000011	-55.575000000000003	-55.629000000000012	-55.661000000000001	-55.783000000000001	-55.775000000000013	-55.896000000000001	-55.924000000000007	-56.057000000000002	-56.113	-56.143000000000001	-56.174000000000007	-56.135000000000012	-56.193000000000012	-56.126000000000012	-56.164000000000001	-56.054000000000002	-55.994	-55.905000000000001	-55.846000000000004	-55.783000000000001	-55.727000000000011	-55.609000000000002	-55.576000000000001	-55.585000000000001	-55.573	-55.552	-55.586000000000006	-55.556000000000004	-55.608000000000011	-55.706000000000003	-55.767000000000003	-55.826000000000001	-55.817999999999998	-55.879000000000005	-55.948	-55.957999999999998	-56.005000000000003	-55.96	-55.961000000000006	-55.975000000000001	-55.937000000000005	-55.85	-55.804000000000002	-55.782000000000011	-55.682000000000002	-55.576000000000001	-55.588000000000001	-55.538000000000011	-55.543000000000006	-55.54	-55.593000000000011	-55.572000000000003	-55.637	-55.732000000000063	-55.732000000000063	-55.864000000000004	-56.007000000000005	-56.209000000000003	-56.336000000000006	-56.419000000000004	-56.542000000000002	-56.713000000000001	-56.889000000000003	-57.084000000000003	-57.198000000000228	-57.414000000000001	-57.472000000000001	-57.651000000000003	-57.81	-57.850999999999999	-58.056000000000004	-58.142000000000003	-58.408000000000001	-58.325000000000003	-58.555	-58.499000000000002	-58.65	-58.752000000000002	-58.732000000000063	-58.835000000000001	-58.714000000000006	-58.767000000000003	-58.793000000000013	-58.614000000000004	-58.7	-58.405000000000001	-58.419000000000004	-58.151000000000003	-58.137	-57.881999999999998	-57.742000000000012	-57.568000000000012	-57.257000000000005	-57.098000000000013	-56.914000000000001	-56.759	-56.634	-56.489000000000004	-56.234000000000002	-56.138000000000012	-56.047000000000004	-55.986000000000004	-55.957000000000001	-55.851999999999997	-55.802	-55.849000000000004	-55.735000000000063	-55.772000000000013	-55.801000000000002	-55.704000000000001	-55.778000000000013	-55.766000000000012	-55.753	-55.789000000000001	-55.779000000000003	-55.796000000000063	-55.771000000000001	-55.759	-55.753	-55.805	-55.825000000000003	-55.758000000000003	-55.829000000000001	-55.805	-55.773000000000003	-55.709000000000003	-55.760000000000012	-55.692000000000213	-55.745000000000012	-55.733000000000011	-55.708000000000013	-55.726000000000013	-55.708000000000013	-55.78	-55.759	-55.757000000000005	-55.781000000000006	-55.734000000000002	-55.793000000000013	-55.810999999999993	-55.785000000000011	-55.766000000000012	-55.822000000000003	-55.778000000000013	-55.773000000000003	-55.823	-55.748000000000012	-55.796000000000063	-55.746000000000002	-55.713000000000001	-55.82	-55.801000000000002	-55.776000000000003	-55.790000000000013	-55.821000000000005	-55.78	-55.806000000000004	-55.787000000000006	-55.821000000000005	-55.844999999999999	-55.874000000000002	-55.821000000000005	-55.874000000000002	-55.879000000000005	-55.836000000000006	-55.79200000000025	-55.853000000000002	-55.883000000000003	-55.81	-55.823	-55.805	-55.805	-55.807000000000002	-55.790000000000013	-55.786000000000001	-55.808	-55.767000000000003	-55.813999999999993	-55.748000000000012	-55.859000000000002	-55.86	-55.886000000000003	-55.902000000000001	-55.916000000000004	-55.904000000000003	-55.957000000000001	-55.927	-55.905000000000001	-55.938000000000002	-55.892000000000003	-55.877000000000002	-55.886000000000003	-55.859000000000002	-55.849000000000004	-55.853000000000002	-55.863	-55.887999999999998	-55.868000000000002	-55.834000000000003	-55.906000000000006	-55.975000000000001	-56.014000000000003	-55.996000000000002	-56.016000000000005	-56.071000000000005	-56.114000000000004	-56.119	-56.095000000000013	-56.120000000000012	-56.101000000000006	-56.187000000000005	-56.051000000000002	-56.031000000000006	-56.024000000000001	-56.016000000000005	-55.99	-55.95	-56.019000000000005	-56.023000000000003	-55.963000000000001	-56.037000000000006	-56.044000000000004	-56.075000000000003	-56.214000000000006	-56.172000000000011	-56.263000000000012	-56.291000000000011	-56.395000000000003	-56.44	-56.473000000000006	-56.428000000000011	-56.505000000000003	-56.52	-56.454999999999998	-56.45	-56.321000000000005	-56.356000000000002	-56.224000000000011	-56.282000000000011	-56.202000000000012	-56.167000000000002	-56.148000000000003	-56.192000000000213	-56.192000000000213	-56.165000000000013	-56.249000000000002	-56.308	-56.419000000000004	-56.445	-56.506	-56.555	-56.659000000000006	-56.675000000000011	-56.742000000000012	-56.707000000000001	-56.736000000000011	-56.736000000000011	-56.59	-56.673000000000002	-56.587000000000003	-56.534000000000006	-56.384999999999998	-56.43	-56.4	-56.349000000000004	-56.395000000000003	-56.364000000000004	-56.484999999999999	-56.519000000000005	-56.613	-56.666000000000011	-56.695000000000213	-56.905000000000001	-57.054000000000002	-57.121000000000002	-57.13	-57.246000000000002	-57.301000000000002	-57.317999999999998	-57.331000000000003	-57.277000000000001	-57.368000000000002	-57.252000000000002	-57.127000000000002	-57.098000000000013	-57.028000000000013	-56.886999999999993	-56.839000000000006	-56.791000000000011	-56.764000000000003	-56.720000000000013	-56.796000000000063	-56.785000000000011	-56.903000000000006	-57.027000000000001	-57.083000000000006	-57.160000000000011	-57.272000000000013	-57.467000000000006	-57.625000000000163	-57.644000000000005	-57.711000000000006	-57.798000000000258	-57.798000000000258	-57.873000000000005	-57.787000000000006	-57.689	-57.59	-57.525000000000013	-57.416000000000004	-57.435000000000002	-57.287000000000006	-57.166000000000011	-57.082000000000001	-56.891000000000005	-56.857999999999997	-56.843000000000004	-56.762000000000228	-56.828000000000003	-56.805	-56.95	-56.997	-57.092000000000013	-57.142000000000003	-57.185000000000002	-57.290000000000013	-57.377000000000002	-57.414000000000001	-57.421000000000006	-57.477000000000004	-57.379000000000005	-57.456000000000003	-57.378	-57.354999999999997	-57.230000000000011	-57.068000000000012	-57.047000000000004	-56.947000000000003	-56.9	-56.783000000000001	-56.789000000000001	-56.761000000000003	-56.807000000000002	-56.794000000000011	-56.864000000000004	-56.932000000000002	-57.09	-57.328000000000003	-57.509	-57.707000000000001	-57.989000000000004	-58.134	-58.316000000000003	-58.619	-59.034000000000006	-59.281000000000006	-59.462000000000003	-59.787000000000006	-59.949000000000005	-60.181000000000004	-60.268000000000228	-60.639000000000003	-60.844000000000001	-60.945	-61.186	-61.21	-61.544000000000004	-61.316000000000003	-61.618000000000002	-61.587000000000003	-61.667000000000002	-61.683	-61.878	-61.905000000000001	-61.686	-61.626000000000012	-61.877000000000002	-61.479000000000006	-61.626000000000012	-61.446000000000005	-61.303000000000004	-61.204000000000001	-60.917000000000002	-60.831000000000003	-60.546000000000006	-60.272000000000013	-60.246000000000002	-59.879000000000005	-59.48	-59.126000000000012	-58.864000000000004	-58.721000000000011	-58.492000000000012	-58.256	-58.033000000000001	-57.730000000000011	-57.536000000000001	-57.394000000000005	-57.377000000000002	-57.220000000000013	-57.149000000000001	-57.063000000000002	-57.015000000000001	-57.017000000000003	-57.008000000000003	-57.017000000000003	-57.007000000000005	-57.008000000000003	-57.001000000000005	-57.035000000000011	-57.06	-57.02	-57.079000000000001	-57.02	-57.017000000000003	-57.028000000000013	-57.021000000000001	-57.003	-57.031000000000006	-56.95	-57.084000000000003	-57.023000000000003	-57	-57.029000000000003	-56.981999999999999	-56.96	-57.056000000000004	-57.007000000000005	-56.956000000000003	-56.916000000000004	-57.023000000000003	-57.05	-57.017000000000003	-57.012	-56.993000000000002	-57.026000000000003	-56.98	-57.062000000000012	-57.042000000000002	-56.971000000000004	-56.984000000000002	-57.082000000000001	-56.989000000000004	-57.062000000000012	-57.009	-57.055	-57.016000000000005	-57.044000000000004	-57.047000000000004	-57.028000000000013	-57.084000000000003	-57.073	-57.027000000000001	-57.133000000000003	-57.131	-57.08	-57.120000000000012	-57.142000000000003	-57.038000000000011	-57.161000000000001	-57.103000000000002	-57.066000000000003	-57.102000000000011	-57.031000000000006	-57.111000000000004	-57.083000000000006	-57.121000000000002	-57.046000000000006	-57.115000000000002	-57.088000000000001	-57.09	-57.168000000000013	-57.121000000000002	-57.095000000000013	-57.119	-57.106000000000002	-57.163000000000011	-57.085000000000001	-57.165000000000013	-57.099000000000011	-57.262000000000228	-57.163000000000011	-57.205000000000013	-57.147000000000006	-57.157000000000004	-57.178000000000011	-57.189	-57.226000000000013	-57.165000000000013	-57.219000000000001	-57.208000000000013	-57.242000000000012	-57.129000000000012	-57.201000000000001	-57.226000000000013	-57.173000000000002	-57.251000000000005	-57.149000000000001	-57.256	-57.224000000000011	-57.224000000000011	-57.32	-57.262000000000228	-57.309000000000005	-57.303000000000004	-57.285000000000011	-57.244	-57.324000000000005	-57.271000000000001	-57.252000000000002	-57.335000000000001	-57.265000000000228	-57.268000000000228	-57.314999999999998	-57.386000000000003	-57.359000000000002	-57.399000000000001	-57.347000000000001	-57.344999999999999	-57.274000000000001	-57.396000000000001	-57.4	-57.347000000000001	-57.337000000000003	-57.361000000000004	-57.334000000000003	-57.331000000000003	-57.37	-57.37	-57.374000000000002	-57.37	-57.377000000000002	-57.35	-57.397000000000006	-57.394000000000005	-57.373000000000005	-57.398000000000003	-57.353000000000002	-57.368000000000002	-57.403000000000006	-57.424000000000007	-57.387999999999998	-57.457000000000001	-57.378	-57.417999999999999	-57.416000000000004	-57.372	-57.438000000000002	-57.453000000000003	-57.468000000000011	-57.4	-57.476000000000006	-57.414000000000001	-57.5	-57.367000000000004	-57.466000000000001	-57.456000000000003	-57.47	-57.513000000000005	-57.469000000000001	-57.454999999999998	-57.46	-57.47	-57.481999999999999	-57.535000000000011	-57.575000000000003	-57.489000000000004	-57.523000000000003	-57.481999999999999	-57.587000000000003	-57.517000000000003	-57.623000000000012	-57.576000000000001	-57.476000000000006	-57.594000000000001	-57.52	-57.621000000000002	-57.614000000000004	-57.563000000000002	-57.585000000000001	-57.648000000000003	-57.625000000000163	-57.65	-57.599000000000011	-57.615000000000002	-57.624000000000002	-57.627000000000002	-57.578000000000003	-57.588000000000001	-57.604000000000006	-57.613	-57.613	-57.629000000000012	-57.63	-57.660000000000011	-57.643000000000001	-57.591000000000001	-57.713000000000001	-57.596000000000011	-57.692000000000213	-57.660000000000011	-57.669000000000011	-57.663000000000011	-57.653000000000006	-57.638000000000012	-57.623000000000012	-57.675000000000011	-57.696000000000012	-57.689	-57.644000000000005	-57.663000000000011	-57.696000000000012	-57.676000000000002	-57.723000000000013	-57.644000000000005	-57.693000000000012	-57.71	-57.714000000000006	-57.676000000000002	-57.708000000000013	-57.665000000000013	-57.738000000000063	-57.751000000000005	-57.643000000000001	-57.722000000000243	-57.703000000000003	-57.703000000000003	-57.744	-57.773000000000003	-57.675000000000011	-57.755000000000003	-57.695000000000213	-57.742000000000012	-57.646000000000001	-57.686	-57.811999999999998	-57.733000000000011	-57.718000000000011	-57.836000000000006	-57.749000000000002	-57.738000000000063	-57.819000000000003	-57.837000000000003	-57.664000000000001	-57.824000000000005	-57.778000000000013	-57.776000000000003	-57.794000000000011	-57.808	-57.825000000000003	-57.881999999999998	-57.85	-57.828000000000003	-57.715000000000003	-57.775000000000013	-57.808	-57.787000000000006	-57.804000000000002	-57.956000000000003	-57.731000000000002	-57.823	-57.78	-57.9	-57.881999999999998	-57.853999999999999	-57.797000000000011	-57.794000000000011	-57.832000000000001	-57.869	-57.736000000000011	-57.91	-57.849000000000004	-57.816000000000003	-57.86	-57.856999999999999	-57.849000000000004	-57.908000000000001	-57.81	-57.924000000000007	-57.763000000000012	-57.881999999999998	-57.861000000000004	-57.835000000000001	-57.917000000000002	-57.92	-57.83	-57.880999999999993	-57.899000000000001	-57.843000000000004	-57.838000000000001	-57.883999999999993	-57.82	-57.839000000000006	-57.917000000000002	-57.851999999999997	-57.898000000000003	-57.908000000000001	-57.790000000000013	-57.864000000000004	-57.9	-57.863	-57.902000000000001	-57.832000000000001	-57.904000000000003	-57.86	-57.894000000000005	-57.996000000000002	-57.822000000000003	-57.886000000000003	-57.88	-57.847999999999999	-57.936	-57.93	-57.843000000000004	-57.872	-57.832000000000001	-57.92	-57.924000000000007	-57.950999999999993	-57.889000000000003	-57.889000000000003	-57.927	-57.905000000000001	-57.925000000000011	-57.927	-57.945	-57.914999999999999	-57.909000000000006	-57.957000000000001	-57.847999999999999	-57.891000000000005	-57.961000000000006	-57.745000000000012	-57.95	-57.969000000000001	-57.924000000000007	-57.931000000000004	-57.94	-57.903000000000006	-57.893000000000001	-57.859000000000002	-57.873000000000005	-57.972000000000001	-57.996000000000002	-57.883999999999993	-57.933	-57.902000000000001	-57.863	-57.91	-57.96	-57.867000000000004	-57.911999999999999	-57.961000000000006	-57.844999999999999	-57.945	-57.939	-57.833000000000006	-57.966000000000001	-57.826000000000001	-57.865000000000002	-57.806000000000004	-57.917000000000002	-57.91	-57.92	-57.877000000000002	-57.984999999999999	-57.964000000000006	-57.946000000000005	-57.894000000000005	-57.868000000000002	-57.907000000000004	-57.931000000000004	-57.79200000000025	-57.989000000000004	-57.851999999999997	-57.929000000000002	-57.887999999999998	-57.922000000000011	-57.9	-57.942	-57.925000000000011	-57.906000000000006	-57.899000000000001	-57.932000000000002	-57.966000000000001	-57.969000000000001	-57.965000000000003	-57.933	-57.94	-57.94	-57.957000000000001	-57.946000000000005	-57.877000000000002	-57.947000000000003	-57.914000000000001	-57.917000000000002	-57.968000000000011	-57.917999999999999	-57.941000000000003	-57.916000000000004	-57.928000000000011	-57.897000000000006	-57.933	-57.881999999999998	-57.84	-57.997	-57.914000000000001	-57.832000000000001	-57.886999999999993	-57.902000000000001	-57.871000000000002	-57.78	-57.911000000000001	-57.902000000000001	-57.853000000000002	-57.831000000000003	-57.849000000000004	-57.899000000000001	-57.847000000000001	-57.945	-57.819000000000003	-57.891000000000005	-57.785000000000011	-57.851999999999997	-57.853999999999999	-57.878	-57.862000000000002	-57.847999999999999	-57.832000000000001	-57.805	-57.854999999999997	-57.841999999999999	-57.804000000000002	-57.806000000000004	-57.805	-57.867000000000004	-57.853999999999999	-57.914000000000001	-57.863	-57.868000000000002	-57.827000000000005	-57.841999999999999	-57.932000000000002	-57.827000000000005	-57.889000000000003	-57.829000000000001	-57.804000000000002	-57.93	-57.831000000000003	-57.836000000000006	-57.867000000000004	-57.831000000000003	-57.869	-57.879000000000005	-57.796000000000063	-57.942	-57.836000000000006	-57.838000000000001	-57.891000000000005	-57.823	-57.932000000000002	-57.844999999999999	-57.875	-57.853000000000002	-57.856999999999999	-57.939	-57.834000000000003	-57.788000000000011	-57.726000000000013	-57.843000000000004	-57.791000000000011	-57.81	-57.822000000000003	-57.777000000000001	-57.817999999999998	-57.757000000000005	-57.81	-57.741	-57.853999999999999	-57.74	-57.823	-57.807000000000002	-57.794000000000011	-57.718000000000011	-57.799000000000063	-57.782000000000011	-57.741	-57.746000000000002	-57.808	-57.732000000000063	-57.760000000000012	-57.724000000000011	-57.703000000000003	-57.838000000000001	-57.749000000000002	-57.783000000000001	-57.695000000000213	-57.72500000000025	-57.808	-57.677	-57.808	-57.786000000000001	Wavelength nm

Intensity  dBm


42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	1579.7839999999999	1579.796	1579.808	1579.8119999999999	1579.816	1579.8319999999999	1579.84	1579.848	1579.86	1579.8679999999999	1579.8719999999998	1579.8879999999999	1579.896	1579.91	1579.922	
42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	1582.6719999999998	1582.6839999999927	1582.6929999999998	1582.7	1582.7080000000001	1582.7160000000001	1582.742	1582.75	1582.7619999999999	1582.77	1582.7739999999999	1582.79	1582.798	1582.8019999999999	1582.8139999999999	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	
Temperature (°C)

Waveelength (nm)


32	36	40	44	48	52	56	60	64	68	72	76	1579.1079999999999	1579.1559999999999	1579.1879999999999	1579.2160000000001	1579.248	1579.28	1579.32	1579.3519999999999	1579.4	1579.4480000000001	1579.4880000000001	1579.5250000000001	
32	36	40	44	48	52	56	60	64	68	72	76	1580.3039999999999	1580.336	1580.3639999999998	1580.4	1580.432	1580.472	1580.5039999999999	1580.548	1580.5839999999998	1580.6729999999998	1580.6759999999999	1580.712	Temperature (° C)

Wavelength(nm)


116



122
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Figure (1): A schematic diagram of the sensing system involving the home made tilted fiber
Bragg grating





