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Abstract:
     The use of fluorescence microscopy for imaging biomedical specimens has been expanded into all fields of diagnosis for different kinds of viruses ,  three viruses were imaged and diagnosed by the fluorescence microscope at Al-Sadr teaching  hospital at  Kufa city . The human metapneumo viruse hMPV , the respiratory syncytial viruse RSV and the measles chicken emberyo fibroblast viruse have been imaged and diagnosed by the fluorescence microscope in  Al-SADR Educational hospital at Kufa city . Three types of dyes were added to the specimen solutions separately ,Rhodamine B , Fluorescene and Evans blue in order to obtain high resolution and contrast images. The absorption and fluorination spectra of these dyes were measured by EUV-visible spectrophotometer and   fluorospectrophotometer  respectively .
الخلاصة:
  استخدمه المجهر الفلورسين في التصوير النماذجِ الطبيّة الحيويةِ وقد تم تصوير وتشخيص ثلاثة أنواع  مختلفة من الفيروسات البشرية . في  هذا  العمل وسعت  في  تشخيص   أنواع مختلفة من الفيروسات ,   ثلاثة  أنواع  من الفيروسات صورة وشخصت بوسطه مجهر الفلوريسنت في مستشفى الصدر التعليمي وهي، الفيروس الميتانيمو البشري (hMPV) human Metapneum Virus  والذي  يصيب الجهاز  التنفسي  السفلي  للأطفال  في  مستشفى  الصدر  التعليمي , والفيروس المخلوي التنفسي  (RSV) Respiratory Syncytial Virus الذي  يعتبر من  أهم  مسببات  التهابات  الجهاز  التنفسي  السفلي  عند  الإنسان  بصورة  عامة والأطفال  بصورة  خاصة , وفيروس  الحصبة . ثم  تم  تحضير  ثلاثة  أنواع  من الصبغات  (الرودامين، الفلورسين  والايفا نس بلو) لغرض  أظهار  المستضد للفيروسات  الثلاثة لكي نحصل على درجة الوضوح العاليةِ واكثر تباين للصورةَ  ,وتم   قياس  أطياف  الامتصاص  لمحاليل  هذه  الصبغات  الثلاث باستخدام  جهاز Spectrophotometer (سبكتروفوتوميتر),  والذي  يعمل  بالأطوال  الموجيه  UV –Visible والمرئية  ، كذلك  تم  قياس  أطياف  الفلورة باستخدام  جهاز   Fluorospectrophtomete(فلوروسبكتروفوتوميتر).
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
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Introduction 
T
he major viruses that infect the upper respiratory system among adults and children in Al – Sadr teaching   hospital were the human metapneumo virus hMPV and that infects the lower respiratory system were the syncytial 
virus (RSV) which was also found in the children's hospital at Hill city .
     In this paper two experimental works have been developed :The first experiment was the determination of the absorption and fluorination spectra for three types of dye solutions ( Rhodamine B , Fluorescen and Evans blue). The objectives of this experiment was to add these dyes to the specimen's 
slide of the fluorescence microscope . In order to excite the sample and to increase the contrast of the resulted images keeping the l cells survived. The second experiment was devoted to the hospital diagnosis of three mentioned types of viruses by using the fluorescence microscope. 
  Multicolor images of the viruses were obtained with high resolution and contrast. The hMPV was first discovered in 2001 by Van den  Hogen et.al[1] . The active medium of a dye laser consists of a strongly fluorescing organic compound dissolved in an appropriate solvent. Included in this is third a number of commercial dyes (Rhodamin B of the  tuning Range(590-700nm), Fluorscein (520 -570) and evns blue (449 -490 ). The first  milestone is an experiment : The chemical structure of RB .Laser action from RB was first observed by Schmidt and Schafer [2]. The xanthenes dye RB is frequently used as a fluorescence standard for determining absolute fluorescence quantum yield C.A. Parker and W.T. Rees(1960)  [3]. The absorption max of RB at 5nm in acidic ethanol, has a fluorescence emission maxima. em at 580nm, and shows highest lasing efficiency at 627nm in the same solvent [4]. R.F. Kubin. The fluorescence yield is reported to be 0.65 in basic ethanol [5]. They are used as a dye and as a dye laser gain medium. In (1990)  F. P. Schafer. They are often used as a tracer dye within water to determine the rate and direction of flow and transport. Rhodamine dyes fluoresce and can, thus, be detected easily and inexpensively with instruments called fluorometers.
  Rhodamine dyes are used extensively in biotechnology applications such as fluorescence microscopy,
flowcytometry, fluorescence correlation spectroscopy and ELISA.[6][7]  .The second milestone is an experiment  by T-1824 or Evans Blue, often incorrectly rendered as Evan's Blue, is an azo dye which has a very high affinity for serum albumin. so, it can be useful in physiology in estimating the proportion of body water contained in blood plasma. Evans blue dye has been used as a viability assay on the basis of its penetration into non-viable cells, although the method is subject to error because damaged cells may be capable of repair A., Crutchfield,K Diller,J Brand (1999) [8]. BT Hawkins,RD Egleton  (2006) "Fluorescence imaging of blood-brain barrier disruption Evans blue is also used to assess the permeability of the blood-brain barrier to macromolecules. Because serum albumin cannot cross the barrier, and virtually all Evans Blue is bound to albumin, normally the neural tissue remains unstained.[9] .J, Hed, C ,Dahlgren, and .I ,Rundquist, (1983). "A Simple Fluorescence Technique to Stain the Plasma Membrane of Human Neutrophils. It fluoresces with excitation peaks at 470 and 540 nm and an emission peak at 680 nm.[10].  It was named after Herbert McLean Evans, an American chemist. The third milestone is an experiment by Noga E. J., Udomkusonsri, P.(2002),fluorescein dye is a synthetic organic compound available as a dark orange/red powder soluble in water and alcohol. It is widely used as a fluorescent tracer for many applications. Fluorescein is a fluorophore commonly used in microscopy, in a type of dye laser as the gain medium, in forensics and serology to detect latent blood stains, and in dye tracing. Fluorescein has an absorption maximum at 494 nm and emission maximum of 521 nm (in water). The major derivatives are Fluorescein Isothiocyanate (FITC). Fluorescein was first synthesized by Adolf von Baeyer in 1871 .Fluorescein also has an isosbestic point (equal absorption for all pH values) at 460 nm. Fluorescein is also known as a color additive . Color of its aqueous solution varies from green to orange as a function of the way it is observed by reflection or by transmission, as it can be noticed in bubble levels in which fluorescein is added as a colorant to the alcohol filling the tube to increase the visibility of the air bubble and the precision of the instrument.More concentrated solutions of fluorescein can even appear red[11]. Burgess and  Kevin (2004) ,et.al.  In cellular biology, the isothiocyanate derivative of fluorescein is often used to label and track cells in fluorescence microscopy applications (for example, flow cytometry). Additional biologically active molecules (such as antibodies) may also be attached to fluorescein, allowing biologists to target the fluorophore to specific proteins or structures within cells. This application is common in yeast display [11] .  
Experimental Part  :
    The objectives of this experimental work is the determination of absorption and fluorination spectra for three dyes ( Rhodamine B , Fluorescene and Evans blue . Five samples were taken from children of different ages ( 6 months - to–3years)male and female. 
  The samples were (drop blood , smear nose and traces from the pharyngeal swab ) in the period Jan. 2012 – to – Aprile 2012 .The chemical structures , molecular weights and the state of these dyes are shown in table(A1).in appendix A
1. Three kinds of solvents were used (distilled water ,ethanol and phosphate buffer saline ). the chemical structures and physical properties of these solvents are listed in table(A2). dissolved in ethanol . the concentration of the two dyes were calculated according to the following formula [2]

Where 
Mw: Molecular weight of the                                                                                                                                            solute (gm/mol)
W: weight of the  solute(gm/mol)         
 V: Volume of the solvent (ml)
   C: Concentration of the solute (mol/l).
2. The prepared solutions were diluted by the same solvents using the following formula                                                    C1V1=C2V2
Dye Sample Preparation :
  Rhodamine B and fluorescen are in liquid state they can be prepared as follows :
1. The Rhodamine and fluorescen samples were weighted by digital sensitive balance.
2. The weighted Rhodamine B dye was dissolved in distilled water mean while fluorescen dye was Where:
C1:Primary concentration.
V1: Volume before dilution .
C2 : New concentration
V2 : volume after dilution
3. The diluted solution was sucked by a pipette and poured in the cell of the 
spectrophotometer. The resulted absorption spectra for the three dyes was (190-900 nm).The peak values of these dyes were
1. Rhodamine B (530 nm)
2. Fluorescen (492 nm)
3. Evans blue (598nm).
Preparation of Evans blue dye
The buffered solution of phosphate saline was prepared as follows:
1. The contents of the phosphate buffered saline (PBS) were dissolved in distilled water (950 ml)
2. 10 ml of the Tween 20 solution was added to the PBS and mixed thoroughly. 
3. The mixture was kept in a clean labeled container and caped tightly then stored at room temperature.
Evans blue dye was in liquid state with blue color . a droplet of the dye was dissolved in the phosphate buffered saline solution .The concentrations were    ()mol/L.

Diagnosis By Fluorescence Microscope:
The diagnosis of the three viruses can performed according to the following steps: 
1. The test slide and reagent were kept in equilibrium at room temperature
2. One drop of Evans blue dye was added  to the slide glass
3.  The slide then was incubated at 37 ˚C for   15 minutes in a humid chamber
4.  The slide was rinsed gently with PBS/Tween 20 solution for 10-15 minutes to remove the excess monoclonal antibody solution.
5. The excess  reagent from the slide was shaked and the area surrounding the cell spot was dried carefully then mounted under a cover slip using an aqueous mounting fluid.
6. The excess fluid was wipe from the edges of the slide.
7. The slides were examined under the fluorescence microscope at objectives (10-20x) and 40x for cells exhibiting fluorescence. A detailed examination was performed at 60x magnification. 
8. The resulted pictures were imaged by CCD digital camera.
The devices and equipments used in this experiment are listed in table (A3) in appendix A. And the materials and solutions used are listed in table(A4).

 Results and discussion :
The absorption spectra of the three  dyes Rhodamine B , Fluorescen   and Evans blue as measured by the spectrophotometer are shown in figure(1,a,b, and c) respectively. with different concentrations (, ,,),andM/L. and the respective fluorination spectra as measured by the fluorospectrophotometer are shown in figure(2 a,b and c) .It can be seen from fig(1-a) that the intensity of the absorption spectrum of Rhodamine B dye increases with the concentration to the peak value at wavelength (553 nm) then decreases steadily to zero. where the maximum concentration values was about  The absoption spectrum of the fluorescen dye is shown in fig(1-b). The peak values of the spectrum can be estimated from this figure that the maximum was 493 nm at concentration of . The absorption spectrum of Evans blues dye by using the phosphate buffered saline solution is shown in fig(1-c).the estimated peak value at wavelength of 592nm and the concentration of the solution was  M/L.The fluorination spectrum of the Rhodamine B dye as measured by the fluorospectrophotometer is shown in fig(2-a)for different concentrations (,, ) M/L. The maximum peak value occurs at wavelength 583 nm. The measured fluorination spectrum of the fluorescence dye dissolved in ethanol for different concentrations(,,)M/L is shown in fig(2-b).The maximum fluorescence intensity at wavelength of 522 nm .The corresponding spectrum of Evans blue dye for different concentrations(,,,, )M/L.is shown in fig(2-c). The estimated peak value occurs at wavelength 675 nm . The diagnosed image of the human metapneumo virus as inspected by the fluorescence microscope is shown in fig(3-a). The arrow line pointed to the location of the virus under test which looks like a green spot in the  scene .fig(3-b) shows the resulted image of the measles chicken embryo fibroblast virus. The arrow points to the location of the virus which looks yellow spot .fig(3-c) shows the resulted image of the respiratory syncytial virus (RSV) that infects the lower respiratory system of children at the hospital which looks like dark green spheres .

Conclusions:
  The first one was the determination of the absorption and fluorination spectra of three kinds of dyes Rhodamine B ,Fluorescen and Evans blue, the Fluorination Spectra of the three dyes have peak values of                   (590,515,700)nm. This means that the excitation of the samples under        the microscope will occur at the these wavelengths. These dyes to be employed in the second experiment which is the diagnosis of three type of viruses that infects adults and children in Kufa city using the fluorescence microscope .The human metapneumo virus hPMV, the RSV virus that infects the lower respiratory system of the children and the measles virus. The images of the three viruses obtained by the CCD digital camera of the system was characterized by high contrast and resolution.
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Appendix  A 
Table (A1):- The chemical structures and properties of the three dyes used in the experiments
	The state
	Molecular weight(Mw)
	Chemical formula
	Dye 

	solid
	479.02
	
	Rhodamine B

	solid
	389.39
	
	Fluorescein

	Liquid
	960.81
	
	Evans blue



Table (A2):The chemical and physical properties of the solvents used in the experiments
	Refractive index

	Molecular weight
	Chemical formula
	Scientific name
	Solvent


	1.3614
	46.07
	OH
	Ethyl alcohol
	Ethanol

	1.3323
	18
	O
	water
	Water

	1.3478
	20
	PBS
	Distilled water +Tween 20/sodium
	Phosphate Buffered saline



Table (A3): Devices and equipments used in this study
	country
	company
	The device

	Germany
	Sartorius

	balance

	Japan

	Olympus

	Fluorescence microscope

	Hettich
America LLP
U.S.A
	Hettich MIKRO
120 microfuge
	Eppendorf bench centrifuge


	JAPAN
	CONCORD
	Freezer (-20 ˚C)

	TOMY-Seiko Co. Ltd. Japan

	Tomy GRX-250
	Cooling centrifuge

	Japan

	Canon

	Digital camera

	Eppendorff Inc. Germany
	Eppendorff P2.5 , P20 ,P200,
P1000 and P5000
	Micro pipette



Table(A4): List of chemical materials and solutions
	Chemical material

	MPV Reagent

	Control slides

	Tween 20

	Mounting fluid

	Washing solutions

	microtitre

	alcohol

	Distilled water

	Phosphate buffered saline

	Acetone




Absorption spectra 
The absorption spectrums of the Rhodamine B dye ,Fluorescencin  dye  and Evense Blue  dissolves  in ethanol is shown in figs.(1-a,b,c) for different concentrations((and 1* (.It can be seen from this figure that the fluorescence intensity increases gradually up to the peak value at (590nm) , then decreases monotonically to 2. The fluorination spectrum of the fluorescen dye dissolved in ethanol of different concentrations(.It can be seen from this figure(2-b), that the fluorescen spectra increases gradually to the peak value at wavelength(525nm),the decreases steadily to zero. The corresponding spectrum of Evens blue dye is shown is figure (2-c) for different concentrations(1.The peak occur at wavelength of excitation (680 nm ).



Fig.(1-a) absorption of spectra the dye RhdaminB

Fig.(1-b) absorption of spectra the dye Fluorescein

Fig.(1-c) spectra of absorption of the dye Evens Blue
 
 
Fluorination  spectra:
 The fluorination spectrum of Rhodamine B dye is shown in fig.(2-a) for different solution .The maximum peak value occurs at wavelength (590 nm) at concentrations of 


            
Fig.(2-a) Fluorination spectrum by using the dye Rhodamine B (water)

Fig.(2-b) Fluorination spectra by using the dye Fluorescen
[image: C:\Users\dhabi\Desktop\biom\A\positive control.png]
Fig.(3-a):The Fluorescence microscopy Image of the human Metapneumo virus    (hMPV).(arrow       referred to virus)

Fig.(2-c) Fluorination spectra by using the dye  Evens Blue
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Fig.(3-c): The Fluorescence microscopy Image of the Measles Chicken embryo fibroblast virus






[image: IMG_0204]

Fig.(3-b) TheFluorescence microscopy image of
the Respiratory syncytial virus(RSV)
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Fluorescence Intensity (a.u.)


F -3	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	501	502	503	504	505	506	507	508	509	510	511	512	513	514	515	516	517	518	519	520	521	522	523	524	525	526	527	528	529	530	531	532	533	534	535	536	537	538	539	540	541	542	543	544	545	546	547	548	549	550	551	552	553	554	555	556	557	558	559	560	561	562	563	564	565	566	567	568	569	570	571	572	573	574	575	576	577	578	579	580	581	582	583	584	585	586	587	588	589	590	591	592	593	594	595	596	597	598	599	600	601	602	603	604	605	606	607	608	609	610	611	612	613	614	615	616	617	618	619	620	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.08	2.08	2.08	2.08	2.08	2.08	2.09	2.09	2.09	2.1	2.1	2.11	2.11	2.12	2.12	2.13	2.14	2.16	2.17	2.19	2.21	2.23	2.2599999999999998	2.2999999999999998	2.3299999999999987	2.38	2.4299999999999997	2.4899999999999998	2.56	2.65	2.75	2.8699999999999997	3.01	3.17	3.3699999999999997	3.58	3.8299999999999987	4.0999999999999996	4.4000000000000004	4.71	5.04	5.38	5.72	6.06	6.38	6.67	6.94	7.18	7.37	7.53	7.6499999999999995	7.72	7.76	7.7700000000000014	7.75	7.71	7.64	7.56	7.4700000000000024	7.37	7.26	7.1499999999999995	7.04	6.92	6.81	6.7	6.58	6.4700000000000024	6.35	6.23	6.1099999999999985	6	5.88	5.76	5.6499999999999995	5.53	5.41	5.3	5.18	5.07	4.96	4.8499999999999996	4.74	4.63	4.53	4.4300000000000024	4.33	4.2300000000000004	4.1399999999999997	4.05	3.9699999999999998	3.88	3.8	3.73	3.65	3.58	3.51	3.4499999999999997	3.3899999999999997	3.3299999999999987	3.27	3.21	3.16	3.11	3.06	3.02	2.98	2.94	2.9	2.8699999999999997	2.8299999999999987	2.8	2.77	2.74	2.72	2.69	2.67	2.64	2.62	2.6	2.58	2.56	2.54	2.52	2.5099999999999998	2.4899999999999998	2.4699999999999998	2.46	2.44	2.4299999999999997	2.4099999999999997	2.4	2.3899999999999997	2.3699999999999997	2.36	2.3499999999999988	2.34	2.3299999999999987	2.3199999999999967	2.3099999999999987	2.2999999999999998	2.29	2.2799999999999998	2.27	2.2599999999999998	2.25	2.25	2.2400000000000002	2.23	2.23	2.2200000000000002	2.21	2.21	2.2000000000000002	2.2000000000000002	2.19	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.16	2.16	2.15	2.15	2.15	2.14	2.14	2.14	2.13	2.13	2.13	2.12	2.12	2.12	2.11	2.11	2.11	F -4	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	501	502	503	504	505	506	507	508	509	510	511	512	513	514	515	516	517	518	519	520	521	522	523	524	525	526	527	528	529	530	531	532	533	534	535	536	537	538	539	540	541	542	543	544	545	546	547	548	549	550	551	552	553	554	555	556	557	558	559	560	561	562	563	564	565	566	567	568	569	570	571	572	573	574	575	576	577	578	579	580	581	582	583	584	585	586	587	588	589	590	591	592	593	594	595	596	597	598	599	600	601	602	603	604	605	606	607	608	609	610	611	612	613	614	615	616	617	618	619	620	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	2.08	2.08	2.08	2.08	2.09	2.09	2.09	2.09	2.1	2.1	2.1	2.11	2.11	2.12	2.12	2.13	2.14	2.15	2.16	2.1800000000000002	2.2000000000000002	2.2200000000000002	2.2400000000000002	2.27	2.3099999999999987	2.36	2.4099999999999997	2.48	2.57	2.67	2.8	2.96	3.16	3.4099999999999997	3.71	4.08	4.51	5.0199999999999996	5.6	6.25	6.9700000000000024	7.76	8.6	9.4700000000000006	10.360000000000024	11.24	12.09	12.9	13.65	14.32	14.89	15.370000000000006	15.76	16.04	16.22	16.3	16.279999999999987	16.190000000000001	16.010000000000005	15.78	15.49	15.16	14.81	14.42	14.03	13.62	13.22	12.82	12.43	12.05	11.69	11.350000000000026	11.03	10.71	10.42	10.15	9.89	9.65	9.41	9.19	8.98	8.7800000000000011	8.58	8.39	8.2000000000000011	8.02	7.84	7.6599999999999975	7.48	7.31	7.13	6.96	6.79	6.6199999999999966	6.45	6.29	6.13	5.9700000000000024	5.8199999999999985	5.68	5.53	5.39	5.25	5.1199999999999966	4.99	4.8599999999999985	4.74	4.63	4.51	4.41	4.3099999999999996	4.21	4.1099999999999985	4.0199999999999996	3.9299999999999997	3.8499999999999988	3.77	3.69	3.62	3.55	3.4899999999999998	3.4299999999999997	3.3699999999999997	3.3099999999999987	3.2600000000000002	3.21	3.17	3.12	3.08	3.04	3	2.9699999999999998	2.9299999999999997	2.9	2.8699999999999997	2.84	2.8099999999999987	2.7800000000000002	2.7600000000000002	2.73	2.71	2.68	2.66	2.64	2.62	2.6	2.58	2.56	2.54	2.52	2.5	2.48	2.46	2.4499999999999997	2.4299999999999997	2.42	2.4	2.3899999999999997	2.38	2.3699999999999997	2.3499999999999988	2.34	2.3299999999999987	2.3199999999999967	2.3099999999999987	2.2999999999999998	2.2999999999999998	2.29	2.2799999999999998	2.27	2.27	2.2599999999999998	2.2599999999999998	2.25	2.2400000000000002	2.2400000000000002	2.23	2.23	2.2200000000000002	2.21	2.21	2.2000000000000002	2.2000000000000002	2.19	2.1800000000000002	2.1800000000000002	2.17	2.17	2.16	2.16	2.15	2.15	2.14	2.14	2.14	2.14	F 5-5	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	501	502	503	504	505	506	507	508	509	510	511	512	513	514	515	516	517	518	519	520	521	522	523	524	525	526	527	528	529	530	531	532	533	534	535	536	537	538	539	540	541	542	543	544	545	546	547	548	549	550	551	552	553	554	555	556	557	558	559	560	561	562	563	564	565	566	567	568	569	570	571	572	573	574	575	576	577	578	579	580	581	582	583	584	585	586	587	588	589	590	591	592	593	594	595	596	597	598	599	600	601	602	603	604	605	606	607	608	609	610	611	612	613	614	615	616	617	618	619	620	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	2.2999999999999998	2.34	2.4	2.4699999999999998	2.56	2.66	2.79	2.9299999999999997	3.1	3.2800000000000002	3.51	3.77	4.0599999999999996	4.4000000000000004	4.8	5.25	5.7700000000000014	6.3599999999999985	7.03	7.79	8.65	9.61	10.68	11.860000000000024	13.17	14.61	16.190000000000001	17.91	19.77	21.73	23.810000000000031	26	28.27	30.610000000000031	32.99	35.370000000000005	37.720000000000013	40.01	42.160000000000011	44.17	45.99	47.59	48.97	50.11	51.02	51.67	52.08	52.25	52.190000000000012	51.93	51.47	50.83	50.05	49.14	48.14	47.03	45.85	44.63	43.38	42.09	40.790000000000013	39.480000000000004	38.200000000000003	36.94	35.700000000000003	34.5	33.340000000000003	32.220000000000013	31.150000000000031	30.12	29.16	28.25	27.38	26.56	25.79	25.05	24.36	23.7	23.07	22.47	21.89	21.34	20.810000000000031	20.29	19.77	19.27	18.779999999999987	18.29	17.809999999999999	17.34	16.88	16.41	15.950000000000006	15.5	15.05	14.61	14.17	13.75	13.34	12.94	12.55	12.17	11.8	11.44	11.09	10.75	10.43	10.120000000000001	9.82	9.5300000000000011	9.24	8.9700000000000006	8.7100000000000009	8.4600000000000026	8.2200000000000024	7.98	7.76	7.54	7.33	7.13	6.94	6.76	6.59	6.42	6.2700000000000014	6.1099999999999985	5.9700000000000024	5.83	5.7	5.57	5.45	5.33	5.22	5.1099999999999985	5	4.9000000000000004	4.8	4.71	4.6199999999999966	4.53	4.4400000000000004	4.3599999999999985	4.28	4.2	4.1199999999999966	4.05	3.98	3.9099999999999997	3.84	3.7800000000000002	3.72	3.66	3.6	3.54	3.4899999999999998	3.44	3.3899999999999997	3.34	3.3	3.25	3.21	3.17	3.13	3.1	3.06	3.03	3	2.9699999999999998	2.9499999999999997	2.92	2.9	2.88	2.86	2.84	2.82	2.8	2.7800000000000002	2.75	2.73	2.71	2.69	2.67	2.64	2.62	2.6	2.58	2.5499999999999998	2.5299999999999998	2.5099999999999998	2.4899999999999998	2.4699999999999998	2.4499999999999997	2.4299999999999997	2.42	2.4	2.3899999999999997	F -5	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	501	502	503	504	505	506	507	508	509	510	511	512	513	514	515	516	517	518	519	520	521	522	523	524	525	526	527	528	529	530	531	532	533	534	535	536	537	538	539	540	541	542	543	544	545	546	547	548	549	550	551	552	553	554	555	556	557	558	559	560	561	562	563	564	565	566	567	568	569	570	571	572	573	574	575	576	577	578	579	580	581	582	583	584	585	586	587	588	589	590	591	592	593	594	595	596	597	598	599	600	601	602	603	604	605	606	607	608	609	610	611	612	613	614	615	616	617	618	619	620	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	2.3199999999999967	2.36	2.4299999999999997	2.5099999999999998	2.6	2.71	2.8499999999999988	3	3.18	3.38	3.61	3.8899999999999997	4.2	4.5599999999999996	4.96	5.4300000000000024	5.96	6.55	7.23	7.99	8.84	9.7800000000000011	10.82	11.98	13.26	14.67	16.2	17.86	19.66	21.57	23.58	25.69	27.88	30.130000000000031	32.42	34.720000000000013	36.99	39.18	41.260000000000012	43.2	44.96	46.52	47.85	48.96	49.83	50.47	50.86	51.02	50.96	50.690000000000012	50.24	49.620000000000012	48.86	47.97	46.99	45.91	44.77	43.57	42.35	41.09	39.840000000000003	38.590000000000003	37.36	36.160000000000011	34.99	33.870000000000005	32.81	31.79	30.810000000000031	29.88	29.01	28.19	27.41	26.66	25.939999999999987	25.259999999999987	24.610000000000031	23.97	23.37	22.779999999999987	22.22	21.68	21.150000000000031	20.630000000000031	20.110000000000031	19.610000000000031	19.110000000000031	18.630000000000031	18.149999999999999	17.670000000000005	17.2	16.73	16.27	15.8	15.350000000000026	14.89	14.450000000000006	14.02	13.6	13.19	12.79	12.4	12.03	11.67	11.32	10.98	10.65	10.34	10.040000000000001	9.74	9.4600000000000026	9.19	8.92	8.67	8.43	8.2000000000000011	7.9700000000000024	7.75	7.54	7.34	7.14	6.96	6.78	6.6099999999999985	6.45	6.29	6.1499999999999995	6	5.87	5.73	5.6099999999999985	5.49	5.37	5.26	5.1499999999999995	5.05	4.9400000000000004	4.8499999999999996	4.75	4.6599999999999975	4.57	4.4800000000000004	4.3899999999999997	4.3099999999999996	4.2300000000000004	4.1499999999999995	4.08	4.01	3.94	3.8699999999999997	3.8099999999999987	3.74	3.68	3.62	3.57	3.52	3.4699999999999998	3.42	3.3699999999999997	3.3299999999999987	3.2800000000000002	3.24	3.2	3.16	3.13	3.1	3.07	3.04	3.01	2.9899999999999998	2.96	2.94	2.9099999999999997	2.8899999999999997	2.8699999999999997	2.8499999999999988	2.8299999999999987	2.8	2.7800000000000002	2.7600000000000002	2.74	2.71	2.69	2.66	2.64	2.62	2.59	2.57	2.5499999999999998	2.5299999999999998	2.5099999999999998	2.4899999999999998	2.4699999999999998	2.4499999999999997	2.4299999999999997	2.42	F 5-6	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	501	502	503	504	505	506	507	508	509	510	511	512	513	514	515	516	517	518	519	520	521	522	523	524	525	526	527	528	529	530	531	532	533	534	535	536	537	538	539	540	541	542	543	544	545	546	547	548	549	550	551	552	553	554	555	556	557	558	559	560	561	562	563	564	565	566	567	568	569	570	571	572	573	574	575	576	577	578	579	580	581	582	583	584	585	586	587	588	589	590	591	592	593	594	595	596	597	598	599	600	601	602	603	604	605	606	607	608	609	610	611	612	613	614	615	616	617	618	619	620	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	2.09	2.1	2.11	2.12	2.13	2.15	2.17	2.2000000000000002	2.23	2.2799999999999998	2.3299999999999987	2.3899999999999997	2.4699999999999998	2.56	2.67	2.7800000000000002	2.9	3.01	3.12	3.22	3.29	3.3499999999999988	3.38	3.4	3.4099999999999997	3.42	3.44	3.4699999999999998	3.51	3.56	3.63	3.71	3.8	3.9	4	4.1099999999999985	4.22	4.3199999999999985	4.42	4.51	4.59	4.6599999999999975	4.72	4.7699999999999996	4.8099999999999996	4.84	4.8599999999999985	4.8599999999999985	4.8599999999999985	4.84	4.8199999999999985	4.79	4.75	4.71	4.6599999999999975	4.6099999999999985	4.55	4.49	4.4300000000000024	4.38	4.3199999999999985	4.26	4.2	4.1399999999999997	4.08	4.03	3.98	3.9299999999999997	3.88	3.84	3.8	3.7600000000000002	3.73	3.69	3.66	3.64	3.61	3.59	3.56	3.54	3.52	3.5	3.48	3.46	3.44	3.42	3.4	3.3699999999999997	3.3499999999999988	3.3299999999999987	3.3	3.27	3.25	3.22	3.19	3.15	3.12	3.09	3.06	3.03	3	2.9699999999999998	2.94	2.9099999999999997	2.88	2.8499999999999988	2.82	2.8	2.77	2.75	2.72	2.7	2.67	2.65	2.63	2.61	2.59	2.57	2.5499999999999998	2.5299999999999998	2.5099999999999998	2.5	2.48	2.4699999999999998	2.4499999999999997	2.44	2.4299999999999997	2.42	2.4099999999999997	2.4	2.3899999999999997	2.38	2.3699999999999997	2.36	2.3499999999999988	2.34	2.3299999999999987	2.3199999999999967	2.3199999999999967	2.3099999999999987	2.2999999999999998	2.29	2.29	2.2799999999999998	2.27	2.27	2.2599999999999998	2.25	2.25	2.2400000000000002	2.23	2.23	2.2200000000000002	2.2200000000000002	2.21	2.21	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.17	2.16	2.16	2.16	2.15	2.15	2.15	2.15	2.15	2.14	2.14	2.14	2.14	2.13	2.13	2.13	2.13	2.13	2.12	2.12	2.12	2.12	2.12	2.11	2.11	2.11	2.11	2.1	2.1	2.1	wavelength (nm)

Fluorescence (a.u.)


E=1*10^-1 M	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	671	672	673	674	675	676	677	678	679	680	681	682	683	684	685	686	687	688	689	690	691	692	693	694	695	696	697	698	699	700	701	702	703	704	705	706	707	708	709	710	711	712	713	714	715	716	717	718	719	720	721	722	723	724	725	726	727	728	729	730	731	732	733	734	735	736	737	738	739	740	741	742	743	744	745	746	747	748	749	750	751	752	753	754	755	756	757	758	759	760	761	762	763	764	765	766	767	768	769	770	771	772	773	774	775	776	777	778	779	780	781	782	783	784	785	786	787	788	789	790	791	792	793	794	795	796	797	798	799	800	801	802	803	804	805	806	807	808	809	810	811	812	813	814	815	816	817	818	819	820	821	822	823	824	825	826	827	828	829	830	831	832	833	834	835	836	837	838	839	840	841	842	843	844	845	846	847	848	849	850	851	852	853	854	855	856	857	858	859	860	861	862	863	864	865	866	867	868	869	870	871	872	873	874	875	876	877	878	879	880	881	882	883	884	885	886	887	888	889	890	891	892	893	894	895	896	897	898	899	900	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.11	2.11	2.11	2.12	2.12	2.13	2.13	2.13	2.14	2.14	2.15	2.15	2.16	2.17	2.1800000000000002	2.19	2.2000000000000002	2.21	2.21	2.2200000000000002	2.23	2.2400000000000002	2.25	2.2599999999999998	2.27	2.2799999999999998	2.29	2.29	2.2999999999999998	2.3099999999999987	2.3199999999999967	2.3299999999999987	2.3299999999999987	2.34	2.3499999999999988	2.36	2.36	2.3699999999999997	2.3699999999999997	2.38	2.38	2.3899999999999997	2.3899999999999997	2.4	2.4	2.4	2.4	2.4	2.4099999999999997	2.4	2.4	2.4	2.4	2.4	2.4	2.4	2.4	2.4	2.4	2.3899999999999997	2.3899999999999997	2.3899999999999997	2.38	2.38	2.38	2.3699999999999997	2.3699999999999997	2.3699999999999997	2.36	2.36	2.3499999999999988	2.3499999999999988	2.3499999999999988	2.34	2.34	2.34	2.3299999999999987	2.3299999999999987	2.3299999999999987	2.3199999999999967	2.3199999999999967	2.3099999999999987	2.3099999999999987	2.3099999999999987	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.29	2.29	2.29	2.29	2.2799999999999998	2.2799999999999998	2.2799999999999998	2.2799999999999998	2.27	2.27	2.27	2.2599999999999998	2.2599999999999998	2.2599999999999998	2.2599999999999998	2.2599999999999998	2.25	2.25	2.25	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.23	2.23	2.23	2.23	2.23	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.21	2.21	2.21	2.21	2.21	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.19	2.19	2.19	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.17	2.17	2.17	2.16	2.16	2.16	2.16	2.16	2.16	2.15	2.15	2.15	2.15	2.15	2.15	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.13	2.13	2.13	2.13	2.13	2.13	2.13	2.13	2.13	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.11	2.11	2.11	2.11	2.11	2.11	2.1	2.1	2.1	2.1	2.09	2.09	2.09	2.09	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	E=1*10^-2 M	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	671	672	673	674	675	676	677	678	679	680	681	682	683	684	685	686	687	688	689	690	691	692	693	694	695	696	697	698	699	700	701	702	703	704	705	706	707	708	709	710	711	712	713	714	715	716	717	718	719	720	721	722	723	724	725	726	727	728	729	730	731	732	733	734	735	736	737	738	739	740	741	742	743	744	745	746	747	748	749	750	751	752	753	754	755	756	757	758	759	760	761	762	763	764	765	766	767	768	769	770	771	772	773	774	775	776	777	778	779	780	781	782	783	784	785	786	787	788	789	790	791	792	793	794	795	796	797	798	799	800	801	802	803	804	805	806	807	808	809	810	811	812	813	814	815	816	817	818	819	820	821	822	823	824	825	826	827	828	829	830	831	832	833	834	835	836	837	838	839	840	841	842	843	844	845	846	847	848	849	850	851	852	853	854	855	856	857	858	859	860	861	862	863	864	865	866	867	868	869	870	871	872	873	874	875	876	877	878	879	880	881	882	883	884	885	886	887	888	889	890	891	892	893	894	895	896	897	898	899	900	2.14	2.14	2.14	2.15	2.15	2.16	2.17	2.17	2.1800000000000002	2.19	2.2000000000000002	2.21	2.2200000000000002	2.2400000000000002	2.25	2.2599999999999998	2.2799999999999998	2.2999999999999998	2.3199999999999967	2.34	2.36	2.38	2.4099999999999997	2.4299999999999997	2.46	2.4899999999999998	2.52	2.5499999999999998	2.58	2.61	2.65	2.68	2.71	2.74	2.77	2.8	2.82	2.84	2.8699999999999997	2.8899999999999997	2.9099999999999997	2.92	2.94	2.9499999999999997	2.96	2.9699999999999998	2.98	2.9899999999999998	2.9899999999999998	3	3	3	3	3	3	2.9899999999999998	2.9899999999999998	2.98	2.9699999999999998	2.96	2.96	2.9499999999999997	2.94	2.9299999999999997	2.92	2.9099999999999997	2.9	2.8899999999999997	2.88	2.86	2.8499999999999988	2.84	2.82	2.8099999999999987	2.79	2.7800000000000002	2.77	2.7600000000000002	2.74	2.73	2.72	2.71	2.69	2.68	2.67	2.66	2.65	2.64	2.63	2.62	2.61	2.6	2.59	2.59	2.58	2.57	2.56	2.5499999999999998	2.54	2.5299999999999998	2.5299999999999998	2.52	2.52	2.5099999999999998	2.5	2.5	2.4899999999999998	2.4899999999999998	2.48	2.48	2.4699999999999998	2.46	2.46	2.4499999999999997	2.4499999999999997	2.44	2.4299999999999997	2.4299999999999997	2.4299999999999997	2.42	2.42	2.4099999999999997	2.4099999999999997	2.4	2.4	2.3899999999999997	2.3899999999999997	2.38	2.38	2.3699999999999997	2.36	2.36	2.3499999999999988	2.3499999999999988	2.34	2.34	2.3299999999999987	2.3199999999999967	2.3199999999999967	2.3099999999999987	2.3099999999999987	2.3099999999999987	2.2999999999999998	2.2999999999999998	2.29	2.29	2.2799999999999998	2.2799999999999998	2.27	2.27	2.2599999999999998	2.2599999999999998	2.25	2.25	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.23	2.23	2.23	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.21	2.21	2.21	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.19	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.17	2.17	2.17	2.16	2.16	2.16	2.16	2.16	2.15	2.15	2.15	2.15	2.15	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.13	2.13	2.13	2.13	2.12	2.12	2.12	2.11	2.11	2.11	2.1	2.1	2.1	2.09	2.09	2.09	2.09	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	E=1*10^-3 M	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	671	672	673	674	675	676	677	678	679	680	681	682	683	684	685	686	687	688	689	690	691	692	693	694	695	696	697	698	699	700	701	702	703	704	705	706	707	708	709	710	711	712	713	714	715	716	717	718	719	720	721	722	723	724	725	726	727	728	729	730	731	732	733	734	735	736	737	738	739	740	741	742	743	744	745	746	747	748	749	750	751	752	753	754	755	756	757	758	759	760	761	762	763	764	765	766	767	768	769	770	771	772	773	774	775	776	777	778	779	780	781	782	783	784	785	786	787	788	789	790	791	792	793	794	795	796	797	798	799	800	801	802	803	804	805	806	807	808	809	810	811	812	813	814	815	816	817	818	819	820	821	822	823	824	825	826	827	828	829	830	831	832	833	834	835	836	837	838	839	840	841	842	843	844	845	846	847	848	849	850	851	852	853	854	855	856	857	858	859	860	861	862	863	864	865	866	867	868	869	870	871	872	873	874	875	876	877	878	879	880	881	882	883	884	885	886	887	888	889	890	891	892	893	894	895	896	897	898	899	900	2.13	2.13	2.14	2.14	2.15	2.16	2.16	2.17	2.1800000000000002	2.19	2.2000000000000002	2.21	2.2200000000000002	2.23	2.25	2.2599999999999998	2.2799999999999998	2.2999999999999998	2.3199999999999967	2.34	2.36	2.38	2.4099999999999997	2.44	2.46	2.4899999999999998	2.5299999999999998	2.56	2.59	2.62	2.66	2.69	2.72	2.75	2.7800000000000002	2.8099999999999987	2.8299999999999987	2.86	2.88	2.9	2.9099999999999997	2.9299999999999997	2.9499999999999997	2.96	2.9699999999999998	2.98	2.9899999999999998	3	3	3.01	3.01	3.01	3.01	3.01	3	3	2.9899999999999998	2.9899999999999998	2.98	2.9699999999999998	2.96	2.96	2.9499999999999997	2.94	2.9299999999999997	2.9099999999999997	2.9	2.8899999999999997	2.88	2.86	2.8499999999999988	2.84	2.82	2.8099999999999987	2.8	2.7800000000000002	2.77	2.75	2.74	2.73	2.72	2.71	2.69	2.68	2.67	2.66	2.65	2.64	2.63	2.62	2.61	2.6	2.59	2.58	2.57	2.57	2.56	2.5499999999999998	2.5499999999999998	2.54	2.5299999999999998	2.5299999999999998	2.52	2.5099999999999998	2.5099999999999998	2.5	2.5	2.4899999999999998	2.48	2.48	2.4699999999999998	2.46	2.46	2.4499999999999997	2.4499999999999997	2.44	2.44	2.4299999999999997	2.4299999999999997	2.42	2.42	2.4099999999999997	2.4	2.4	2.3899999999999997	2.3899999999999997	2.38	2.38	2.3699999999999997	2.3699999999999997	2.36	2.3499999999999988	2.3499999999999988	2.34	2.34	2.3299999999999987	2.3299999999999987	2.3199999999999967	2.3199999999999967	2.3199999999999967	2.3099999999999987	2.3099999999999987	2.2999999999999998	2.2999999999999998	2.29	2.29	2.2799999999999998	2.2799999999999998	2.27	2.27	2.2599999999999998	2.2599999999999998	2.25	2.25	2.2400000000000002	2.2400000000000002	2.23	2.23	2.23	2.2200000000000002	2.2200000000000002	2.21	2.21	2.21	2.21	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.19	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.17	2.17	2.16	2.16	2.16	2.16	2.15	2.15	2.15	2.15	2.15	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.13	2.13	2.13	2.13	2.13	2.12	2.12	2.12	2.11	2.11	2.1	2.1	2.1	2.1	2.09	2.09	2.09	2.08	2.08	2.08	2.08	2.08	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	E=1*10^-4 M	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	671	672	673	674	675	676	677	678	679	680	681	682	683	684	685	686	687	688	689	690	691	692	693	694	695	696	697	698	699	700	701	702	703	704	705	706	707	708	709	710	711	712	713	714	715	716	717	718	719	720	721	722	723	724	725	726	727	728	729	730	731	732	733	734	735	736	737	738	739	740	741	742	743	744	745	746	747	748	749	750	751	752	753	754	755	756	757	758	759	760	761	762	763	764	765	766	767	768	769	770	771	772	773	774	775	776	777	778	779	780	781	782	783	784	785	786	787	788	789	790	791	792	793	794	795	796	797	798	799	800	801	802	803	804	805	806	807	808	809	810	811	812	813	814	815	816	817	818	819	820	821	822	823	824	825	826	827	828	829	830	831	832	833	834	835	836	837	838	839	840	841	842	843	844	845	846	847	848	849	850	851	852	853	854	855	856	857	858	859	860	861	862	863	864	865	866	867	868	869	870	871	872	873	874	875	876	877	878	879	880	881	882	883	884	885	886	887	888	889	890	891	892	893	894	895	896	897	898	899	900	2.15	2.15	2.16	2.16	2.17	2.17	2.1800000000000002	2.19	2.2000000000000002	2.21	2.2200000000000002	2.23	2.2400000000000002	2.2599999999999998	2.27	2.29	2.3099999999999987	2.3299999999999987	2.3499999999999988	2.3699999999999997	2.4	2.42	2.4499999999999997	2.48	2.5099999999999998	2.54	2.58	2.61	2.65	2.68	2.72	2.75	2.79	2.82	2.8499999999999988	2.8699999999999997	2.9	2.9299999999999997	2.9499999999999997	2.9699999999999998	2.9899999999999998	3.01	3.02	3.04	3.05	3.06	3.06	3.07	3.07	3.08	3.08	3.08	3.08	3.08	3.08	3.07	3.07	3.06	3.05	3.04	3.03	3.02	3.01	3	2.98	2.9699999999999998	2.96	2.9499999999999997	2.9299999999999997	2.92	2.9	2.8899999999999997	2.8699999999999997	2.86	2.84	2.8299999999999987	2.82	2.8	2.79	2.77	2.7600000000000002	2.75	2.73	2.72	2.71	2.7	2.69	2.68	2.67	2.66	2.65	2.64	2.63	2.62	2.61	2.6	2.59	2.59	2.58	2.57	2.56	2.5499999999999998	2.5499999999999998	2.54	2.5299999999999998	2.5299999999999998	2.52	2.52	2.5099999999999998	2.5	2.5	2.4899999999999998	2.48	2.48	2.4699999999999998	2.4699999999999998	2.46	2.46	2.4499999999999997	2.44	2.44	2.4299999999999997	2.4299999999999997	2.42	2.42	2.4099999999999997	2.4099999999999997	2.4	2.3899999999999997	2.3899999999999997	2.38	2.38	2.3699999999999997	2.36	2.36	2.3499999999999988	2.34	2.34	2.3299999999999987	2.3299999999999987	2.3199999999999967	2.3199999999999967	2.3099999999999987	2.3099999999999987	2.2999999999999998	2.2999999999999998	2.29	2.29	2.2799999999999998	2.2799999999999998	2.27	2.27	2.2599999999999998	2.2599999999999998	2.25	2.25	2.25	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.23	2.23	2.23	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.21	2.21	2.21	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.19	2.19	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.17	2.16	2.16	2.16	2.16	2.16	2.15	2.15	2.15	2.15	2.15	2.15	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.13	2.13	2.13	2.12	2.12	2.12	2.11	2.11	2.1	2.1	2.1	2.09	2.09	2.09	2.09	2.09	2.08	2.08	2.08	2.08	2.08	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	E=1*10^-5 M	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	671	672	673	674	675	676	677	678	679	680	681	682	683	684	685	686	687	688	689	690	691	692	693	694	695	696	697	698	699	700	701	702	703	704	705	706	707	708	709	710	711	712	713	714	715	716	717	718	719	720	721	722	723	724	725	726	727	728	729	730	731	732	733	734	735	736	737	738	739	740	741	742	743	744	745	746	747	748	749	750	751	752	753	754	755	756	757	758	759	760	761	762	763	764	765	766	767	768	769	770	771	772	773	774	775	776	777	778	779	780	781	782	783	784	785	786	787	788	789	790	791	792	793	794	795	796	797	798	799	800	801	802	803	804	805	806	807	808	809	810	811	812	813	814	815	816	817	818	819	820	821	822	823	824	825	826	827	828	829	830	831	832	833	834	835	836	837	838	839	840	841	842	843	844	845	846	847	848	849	850	851	852	853	854	855	856	857	858	859	860	861	862	863	864	865	866	867	868	869	870	871	872	873	874	875	876	877	878	879	880	881	882	883	884	885	886	887	888	889	890	891	892	893	894	895	896	897	898	899	900	2.15	2.15	2.15	2.16	2.16	2.17	2.1800000000000002	2.19	2.2000000000000002	2.21	2.2200000000000002	2.23	2.2400000000000002	2.25	2.27	2.2799999999999998	2.2999999999999998	2.3199999999999967	2.34	2.36	2.38	2.4099999999999997	2.4299999999999997	2.46	2.4899999999999998	2.52	2.5499999999999998	2.58	2.61	2.65	2.68	2.71	2.74	2.77	2.79	2.82	2.84	2.86	2.88	2.9	2.9099999999999997	2.9299999999999997	2.94	2.9499999999999997	2.96	2.96	2.9699999999999998	2.9699999999999998	2.9699999999999998	2.9699999999999998	2.9699999999999998	2.9699999999999998	2.96	2.96	2.9499999999999997	2.94	2.9299999999999997	2.92	2.9099999999999997	2.9	2.8899999999999997	2.88	2.8699999999999997	2.86	2.84	2.8299999999999987	2.82	2.8099999999999987	2.79	2.7800000000000002	2.77	2.7600000000000002	2.74	2.73	2.72	2.7	2.69	2.67	2.66	2.65	2.64	2.63	2.62	2.61	2.6	2.58	2.57	2.56	2.56	2.5499999999999998	2.54	2.5299999999999998	2.5299999999999998	2.52	2.5099999999999998	2.5	2.5	2.4899999999999998	2.48	2.4699999999999998	2.4699999999999998	2.46	2.46	2.4499999999999997	2.4499999999999997	2.44	2.44	2.4299999999999997	2.4299999999999997	2.42	2.42	2.4099999999999997	2.4099999999999997	2.4	2.3899999999999997	2.3899999999999997	2.38	2.38	2.3699999999999997	2.3699999999999997	2.36	2.36	2.3499999999999988	2.3499999999999988	2.34	2.34	2.34	2.3299999999999987	2.3199999999999967	2.3199999999999967	2.3099999999999987	2.3099999999999987	2.2999999999999998	2.2999999999999998	2.29	2.29	2.2799999999999998	2.2799999999999998	2.27	2.27	2.27	2.2599999999999998	2.2599999999999998	2.25	2.25	2.25	2.2400000000000002	2.2400000000000002	2.23	2.23	2.23	2.2200000000000002	2.2200000000000002	2.21	2.21	2.21	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.19	2.19	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.17	2.16	2.16	2.16	2.16	2.15	2.15	2.15	2.15	2.15	2.15	2.14	2.14	2.14	2.14	2.14	2.13	2.13	2.13	2.13	2.13	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.13	2.13	2.12	2.12	2.12	2.12	2.12	2.11	2.11	2.11	2.1	2.1	2.1	2.09	2.09	2.09	2.08	2.08	2.08	2.08	2.08	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	E=1*10^-6  M	621	622	623	624	625	626	627	628	629	630	631	632	633	634	635	636	637	638	639	640	641	642	643	644	645	646	647	648	649	650	651	652	653	654	655	656	657	658	659	660	661	662	663	664	665	666	667	668	669	670	671	672	673	674	675	676	677	678	679	680	681	682	683	684	685	686	687	688	689	690	691	692	693	694	695	696	697	698	699	700	701	702	703	704	705	706	707	708	709	710	711	712	713	714	715	716	717	718	719	720	721	722	723	724	725	726	727	728	729	730	731	732	733	734	735	736	737	738	739	740	741	742	743	744	745	746	747	748	749	750	751	752	753	754	755	756	757	758	759	760	761	762	763	764	765	766	767	768	769	770	771	772	773	774	775	776	777	778	779	780	781	782	783	784	785	786	787	788	789	790	791	792	793	794	795	796	797	798	799	800	801	802	803	804	805	806	807	808	809	810	811	812	813	814	815	816	817	818	819	820	821	822	823	824	825	826	827	828	829	830	831	832	833	834	835	836	837	838	839	840	841	842	843	844	845	846	847	848	849	850	851	852	853	854	855	856	857	858	859	860	861	862	863	864	865	866	867	868	869	870	871	872	873	874	875	876	877	878	879	880	881	882	883	884	885	886	887	888	889	890	891	892	893	894	895	896	897	898	899	900	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.08	2.09	2.09	2.09	2.09	2.09	2.09	2.09	2.1	2.1	2.1	2.11	2.11	2.12	2.12	2.12	2.13	2.13	2.13	2.14	2.14	2.15	2.15	2.15	2.16	2.16	2.17	2.17	2.1800000000000002	2.1800000000000002	2.19	2.19	2.2000000000000002	2.2000000000000002	2.21	2.21	2.21	2.2200000000000002	2.2200000000000002	2.23	2.23	2.23	2.23	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.25	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.2400000000000002	2.23	2.23	2.23	2.23	2.23	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.2200000000000002	2.21	2.21	2.21	2.21	2.21	2.21	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.19	2.19	2.19	2.19	2.19	2.19	2.19	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.1800000000000002	2.17	2.17	2.17	2.17	2.17	2.17	2.17	2.17	2.17	2.17	2.17	2.17	2.16	2.16	2.16	2.16	2.16	2.16	2.15	2.15	2.15	2.15	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.14	2.13	2.13	2.13	2.13	2.13	2.13	2.13	2.13	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.12	2.11	2.11	2.11	2.11	2.11	2.11	2.11	2.11	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.1	2.09	2.09	2.09	2.08	2.08	2.08	2.08	2.08	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.0699999999999998	2.0699999999999998	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	2.06	wavelenght nm
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