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The National Center for Atmospheric Research (NCAR) is dedicated
to the advancement of the atmospheric sciences for the benefit of
mankind. It is operated by the University Corporation for Atmospheric
Research (UCAR), a private, university-controlled, non-profit organiza-
tion, and is sponsored and principally funded by the National Science
Foundation.

NCAR shares with other atmospheric research groups four inter-
related, long-range objectives that provide justification for major
expenditures of public and private funds:

® To ascertain the feasibility of controlling weather and climate,
to develop the techniques for control, and to bring about the
beneficial application of this knowledge;

e To bring about improved description and prediction of astro-
physical influences on the atmosphere and the space enviromment
of our planet;

® To bring about improved description and prediction of atmospheric
processes and the forecasting of weather and climate;

® To improve our understanding of the sources of air contamination
and to bring about the application of better practices of air
conservation.

The research and facilities operations of NCAR are conducted in
four organizational entities:
The Laboratory of Atmospheric Sciences
The High Altitude Observatory
The Facilities Laboratory
The Advanced Study Program
All visiting scientist programs and joint-use facilities of NCAR
are available to scientists from UCAR-member and non-member institutions

(including private and government laboratories in the United States and
abroad) on an equal basis. The member universities of UCAR are:

University of Alaska Florida State University University of Oklahoma
University of Arizona University of Hawaii Pennsylvania State University
University of California The Johns Hopkins University Saint Louis University
University of Chicago Massachusetts Institute of Technology Texas A & M University
Colorado State University University of Michigan University of Texas
University of Colorado University of Minnesota University of Utah

Cornell University New York University University of Washington

University of Denver University' of Wisconsin
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PREFACE

In the course of investigations pertaining to atmospheric ozone, it
became necessary to obtain digitized information on the solar spectrum
between 2000 and 3600 X. Since no single source provided the data
with the desired spectral resolution or absolute accuracy, an attempt
was made to combine the available measurements into a composite, high-
resolution solar spectrum in absolute units, The final spectrum was
arrived at by processing high-resolution relative or less accurate
measurements with more recent data of lower resolution but of higher
absolute accuracy. In making the corrections, great precaution was
taken to preserve the significant features of the basic high-resolution
spectrum, to minimize any degradation of the absolute value resulting
from the adjustment procedure, and to provide internal consistency of

the data over the spectral interval of interest,

The results of the study are completely tabulated for the spectral
interval between 2080 and 3600 & in this Technical Note, The final
values are based on the best measurements presently available and, al-
though the absolute accuracy may be somewhat less than desirable for
some uses, they should be adequate for many geophysical studies involv-

ing the near and middle ultraviolet portion of the solar spectrum,
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I INTRODUCTION

The need for a high-resolution, absolute solar spectrum between
2000 and 3600 & arose in the early stages of a study being conducted by
the Atmospheric Optics and Radiation Program, NCAR, for determining the
total amount and the vertical distribution of ozone from satellite
measurements of the radiation backscattered by the earth's atmosphere,
A requirement for the data was that they be in numerical form, or in
graphical form which could readily be reduced to reliable numerical
values, A literature survey revealed that no one source of data met the
necessary requirements of the study, The shortcomings of the data avail-
able in the literature were that (1) absolute measurements were generally
made with low~resolution instruments, (2) high-resolution measurements
were on a relative scale, and (3) no uniform measurements were made over
the desired spectral interval either on an absolute or a relative scale,
With respect to the last point, it should be mentioned that Tousey
(1963) shows a photograph of a high-resolution solar spectrum from
2200 to 4000 & taken in 1961, but the data are not yet available in
numerical or graphical form, Because of these circumstances an effort
was made to combine the available data into a composite, high-resolution,
absolute spectrum, The results are tabulated in this report as a con-
venient reference,

IL SOURCES OF DATA

A

The composite high-resolution, absolute solar spectrum was developed

from data obtained from the following sources;

A, HENNES AND DUNKELMAN

A medium~resolution (AN = 5 X), absolute solar spectral irradiance
distribution from 2080 to 3900 & was synthesized recently by Hennes and
Dunkelman (1966) who generously offered the use of the original data

which served as the basis for their work, These original data were



obtained by Hennes and Dunkelman from the published spectral curves of
the NRL spectrographic measurements (Wilson, et al,, 1954; Malitson,

et al,, 1960), the spectrographic measurements of Kachalov and Yakovleva
(1962), and the ground-based spectrophotometric measurements of
Dunkelman and Scolnik (1959), The data were made available on cards
containing the spectral position (wavelength) and the solar irradiance
values of only the significant maximum and minimum points of the spectral
curves; thus, the wavelength intervals between successive data points

were not equal.

Hennes and Dunkelman also provided, before publication, a listing
of their final irradiance values averaged over 5-8 intervals, which were
used for determining correction factors in the present study by a method
described below in Sec, III, 1In arriving at their final irradiance
values, Hennes and Dunkelman began with the original data mentioned
above and corrected them with later NRL solar spectral values of lower
resolution but higher absolute accuracy (Detwiler, et al., 1961; Tousey,
1963). They then made further adjustments by fitting the results to
more recent measurements of UV solar irradiance which they obtained from
rocketborne photo-emissive radiometers, These measurements were made
with both broad- and narrow-bandpass filters whose effective bandwidths
at the three center wavelengths used were, respectively, 216 R and 111 &
at 2200 &, 155 & and 99 & at 2600 R, and 142 & and 45 & at 2800 R,

The Soviet data were used by Hennes and Dunkelman for the wavelength
interval 2990 to 3030 X, where a gap existed between the NRL data and
those of Dunkelman and Scolnik, Since the Soviet data were on a rela-
tive scale, they were first converted to absolute units and subsequently
combined in weighted proportions with the NRL spectrum in the overlap
region (2950 to 2990 X) between the two sets of data, The same pro-
cedure was used in the overlap region between 3030 and 3070 R to 1ink
the Soviet data with the Dunkelman and Scolnik data, The resulting fit
of the Soviet data wes then used for the spectral region around 3000 R
by Hennes and Dunkelman as part of the initial data to generate their

medium~resolution irradiance curve,



Hennes (private communication) has cautioned that the absolute
values of the 2750 to 2850 X spectral region containing the Mg II emis-
sion lines are still open to question because of anomalous results he
observed on two successive rocket flights using a 45-8 bandpass radio-
meter centered at 2800 X, The published data of Hennes and Dunkelman
(1966) include a discussion of the choice of irradiance data for this
spectral region, 1In the present study, the final 5-8 resolution values

published by Hennes and Dunkelman have been accepted without change,

n
B, BRUCKNER

Although the data of Dunkelman and Scolnik for the wavelength range
from 3030 & to 4000 & are considered reliable, their direct application
towards a high-resolution solar irradiance spectrum is limited by the
relatively low (AL = 10 X) resolution of the original measurements,
Thus, a high~resolution spectral irradiance curve for A > 3000 R vas
sought in published solar atlases, A useful source in this case was

the spectral curves published by G, Bruckner (1960) .

The Bruckner data are the results of high~resolution, ground-based
spectrographic measurements made at the Gottingen Observatory, of the
light from the center and the limb portion of the solar disc, The
spectral curves for the two different parts of the solar disc are pre-
sented separately in the atlas and are in a convenient form for use:
namely, the scales for both the relative intensity and wavelength are
linear, the graphs are sufficiently large and clearly reproduced for easy
reading, and the pages containing the curves are readily removable for
use in data-reducing procedures, The Brlickner data representing the
spectrum from the center of the solar disc were used in the present

study,

C, BARTH

A digitized listing of the 1954 and 1960 NRL rocket measurements for
equal wavelength intervals of 0,1 R was provided by Prof, C, A, Barth,
University of Colorado, The procedure used to reduce the NRL graphical

data to digital form is described, and tabulations of the results for



the spectral intervals between 2990 and 1760 X and between 1550 and 880 &
are presented by Brinkmann, Green and Barth (1966), Since the listing
proved to be an accurate representation of the published NRIL spectra and
was in a convenient form for use, it was subsequently employed as a ref-
erence for checking (see Sec, TIIA) that portion of the final high-
resolution spectra dérived from the NRL data as made available to the

present study by Hennes and Dunkelman,

IIT, PROCEDURE

The final high-resolution, absolute solar spectrum was generated by
two slightly different methods, The first method was for the wavelength
interval 2080 to 3050 X’ using the uncorrected data obtained from Hennes
and Dunkelman, and the second was for the wavelengths from 3050 to 3600 R
using the data from the Bruckner atlas, The steps involved in each

method are discussed below:

A. 2080 TO 3050 &

The uncorrected Hennes-Dunkelman data were introduced as input data
in a computer program (Solar A program), The computer program integrates
the input data over 5-8 intervals and computes a correction factor R
defined as R = INRL/IHD where INRL is the uncorrected spectral data
compiled by Hennes and Dunkelman for 5-% intervals, and IHD is the ab-
solute irradiance values over the same 5-8 intervals as published by
Hennes-Dunkelman (1966) for their final, medium-resolution solar spectrum,
After R is determined, the program multiplies each uncorrected solar

intensity value within a S—X interval by 1/R for the interval, and the

result is the final high-resolution, absolute solar spectrum,

The spectral curve resulting from the computer program was then
manually plotted on 3-cycle semilog graph sheets (30 R per sﬁeet) where
it was checked against a similar curve plotted on the same sheets from
the listing of the NRL data provided by Prof, Barth, The plots were
checked to see if all the significant features (i,e,, maximum and mini-
mum points) were included in the final results and to align these
features to within #0.1 & of the corresponding features on the Barth

curve,



B. 3050 TO 3600 &

The first step in the use of Bruckner's published spectral curve
required the transfer of the data onto cards, This was accomplished by
means of Gerber Digital Data Reduction equipment which allowed the X-
and Y-coordinate readings of the significant points of the published
curves to be punched on cards, The cards were then fed into another com-
puter program (Solar B program) which converted the X-coordinate reading
from a relative to a wavelength scale and adjusted all the Y-coordinate
readings (i.e., intensities) to a common relative scale, The intensities
were further corrected for ozone absorption since the original spectrum
was derived from ground-based measurements and no previous corrections

for ozone absorption were made,

Two different total amounts of ozone were used in the latter pro-
cedure, since the Bruckner data were based on measurements made several
months apart, A value of 0,340 atm-cm of total ozone was used for the
spectral region from 2988 to 3055 ) (observed in June 1960) and a value
of 0,300 atm-cm for the interval from 3055 to 3629 & (observed in
September 1959). These values of total ozone are averages for the re-
spective months for the latitude (520N) of the GOttingen Observatory,
They were made available to the present study by Prof, J, London,
University of Colorado, from his analyses of the data gathered from the

Northern Hemisphere ozone-observing network,

The Bruckner data, after the corrections for ozone absorption were
applied, were put on cards which were then used as the input data for
the Solar A program described earlier, 1In this case, INRL in the
definition of R becomes I the relative intensities obtained from

BRU?
the Brlckner atlas and corrected for ozone absorption,

IV, RESOLUTION AND ACCURACY

The resolution of the final composite solar spectrum varies some=~
vhat over different wavelength intervals because of the different
sources used for the original data, An indication of the resolution

and its variation is given in the following list:



2080 to 3000 & Total of 1953 data points or ~ 2 points/g
2950 to 3050 X Total of 452 data points or ~ 4 points/g
3000 to 3600 & Total of ~ 10,000 data points or ~ 15 points/g,

Comparison of a plot of the final composite high-resolution spectrum
with plots of the original data as represented by Barth's listing in the
case of NRL spectrum, and the published curves for the Bruckner and
Soviet data, showed that the significant peaks and dips were faithfully
retained, As noted earlier, the spectral positions of these features
for A < 3050 )3 (NRL and Soviet data) are within (or were adjusted to,
when necessary) 40,10 R of the corresponding features in the original
data, Because of the better resolution obtained from the Brlickner atlas,
the spectral positions of the features in the original curve and the

final composite curve agree to within +0,05 R for \ > 3050 X,

A more difficult factor to determine is the absolute accuracy of
the final results, Hennes (private communication) has indicated that
the absolute accuracy of their final medium-resolution spectrum cannot
be expected to be better than 15 to 20%, and any higher-resolution spec-
trum based on their work would probably be no better than 307%, Consider-
ing all the factors involved in the programming, this estimate appears
to be reasonable for the final results in the present case except for
the region (2750 to 2850 R) of the Mg II lines where the uncertainties
(including possible variations with solar activity), as discussed in
Sec, IIA, may be greater, There is clearly a need for detailed solar
spectral measurements using simple, well-calibrated rocket spectrometers

covering the entire middle and near ultraviolet,

V, DATA AVATLABILITY

The final composite, high-resolution, absolute spectrum for the
spectral interval from 2080 to 3600 £ has been recorded on magnetic tape
for storage and future use, 1In addition to the tabulation in Sec, VI,
the solar spectral irradiance values are readily available to anyone who
has need for such data and may be obtained as a listing on cards or tapes
through the Atmospheric Optics and Radiation Program, Laboratory of

Atmospheric Sciences, NCAR, Boulder, Colorado,



REFERENCES

Brinkmann, R, T., A, E, S, Green and C, A, Barth, 1966: "A digitalized
solar ultraviolet spectrum," JPL Tech, Rpt, 32-951, Jet Propulsion
Laboratory, California Institute of Technology, Pasadena,

Brickner, G,, 1960: Photometrischer Atlas des Nahen Ultravioletten
Sonnenspektrums, 2988 A - 3629 A (Photometric atlas of the near ultra-
violet solar spectrum, 2988 A - 3629 A), Gottingen, Germany, Vandenhoeck
and Ruprecht, 62 pp.

Detwiler, C, R,, D, L, Garrett, J, D, Purcell, and R, Tousey, 1961l: '"The
intensity distribution in the ultraviolet solar spectrum," Ann, de

Geophys, 17, 263-272,

Dunkelman, L,, and R, Scolnik, 1959: '"Solar spectral irradiance and
vertical atmospheric attenuation in the visible and ultraviolet,"
J. Opt, Soc, Amer, ig, 356-367,

Hennes, J,, and L, Dunkelman, 1966: "Solar spectral irradiance in the
ultraviolet," to be published,

Kachalov, V, P,, and A, V, Yakovleva, 1962: "Ul'trafioletoryi spektr
solntsa v oblastl 2470 = 3100 X (The ultraviolet solar spectrum in
the region 2470 - 3100 X) Izvest Krym, Astrofiz, Obs,, Academiya
Nauk SSSR, 27, 5-43, (Translated by A, Pingell, NRL Translation No,
923, U, S. Naval Research Laboratory, Washington, D, C.)

Malitson, H, H,, J, D, Purcell, R, Tousey and C, E, Moore, 1960: "The
solar spectrum from 2635 to 2085 R," Astrophys, J. 132, 746-766,

Tousey, R,, 1963: "The extreme ultraviolet spectrum of the sun," Space
Sci, Rev, 2, 3-69,

Wilson, N, L., R, Tousey, J, D, Purcell, F, S, Johnson, and C, E, Mogre,
1954: "A revised analysis of the solar spectrum from 2990 to 2635
Astrophys. J, 119, 590-612,







VI, THE SOLAR SPECTRAL FLUX FROM 2080 TO 3600 %




10

NOTES

The solar flux values are given to two significant figures and in
units of pw cm"2 g-1 (i.e., microwatts per square centimeter per

Angstrom),

Each tabulated flux value is to be multiplied by a factor of 10
raised to the power designated by the algebraic sign and the number
following the flux value, These designations are given for the
first value in each column and apply to all subsequent values until

a change is indicated by a different sign or number or both,
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3095,62 le4
3095,65 1.5
3095.72 lel
3095.81 1.2

3098.30 led
3098435 le4
3098445 1.0
3098450 lel
3098453 T2*00

3101.17 Q.3+00
3101.22 4.5
3101,.30 7.8
3101.48 1.6
3101.56 1.1

3087,19
3087,21

3087.26
3087,.34

le 3089.98 1+0+01
3.
3087,.,39 5.
4
1.

3090.00 1e2
3090402 1e5
3090,08 1le3
3090.21 4e04+00

3093426 5.7
3093.30 4el
3093.34 3ot
3093,42 75
3093450 Se4

309587 944400
3095.,94  1e2+01
3096,00 646400
3096,04 4,40
3096408 3.8

3098457 4¢3

3098.67 1+1%01
3098.72 849%00
3098.76 1.0+01
309880 Te6*00

3101.62 le6
3101.71 3.9
3101.75 3.9
3101,.84 1.5
310190 104

3087,.,43
3087459

3090.30 8.2
3090.37 4647
3090.43 8]
3090.46 Te2
3090456 1e3%01

3093.58 Be0
3093.62 Teb
3093.,66 Sel
3093.73 6e2
3093.76 602

3096411 343
3096415 3.8
3096423 91
3096432 349
3096438 4.5

3098.87 1e2%01
3098.89 12
3098496 Tel*00
3099.+00 9.2
309902 947

3102400 649
3102.0% 8a1
3102.15 36
3102420 63
3102.28 12

3087.68 6,
3087'73 7
3087.80 4¢3
3087.89 3.5
3087.97 1e2

3088.,00 TeT=01
3088,.,04 Tel
3088,10 1,5+00
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3090466 1e2
3090.71 Fe6+00
3090.77 1«0+01
3090.86 549+00
3090.90 6e3

3096442 445
3096-48 Te7
3096.63 3.6
3096,66 3.9
3096,.,70 3.9

3093.82 Reb
3093.86 3e0
3093,88 3.0
3094,00 1.0+01
3094,04 1.1

3099011 267
3099018 Te6
3099,.22 6.8
3099.28 1+1%01
3099.32 lel
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3088,17 3.0 3102.56 1.2
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3088,20 445 3091.00 246 3094413 843+00 3096.88 Te9=01 3099442 442+00 3102.64 642+00
3088,24 4,8 3091,04 12 3094,20 3.8 3096,93 B4 3099.48 846 3102,70 142401
3088,29 6.1 3091,08 1.2 3094,24 4.8 3097,00 245400 3099,5¢4 5.3 3102,77 B.7+00
3088,35 4,0 3091,14 249 3094,29 3.8 3097,06 2.8 3099.58 4,7 3102,81 9.6
3088,41 8,5 3091,19 3.l 3094,36 TeB 3097.13 l.2 3099.64 645 3102,856 47
3088,46 9.7 3091,.28 6e7 3094,42 lel40} 3097.20 242 3099.67 6ot 3102.93 848
3088,51 9.8 3091,35 3.7 3094,46 1.1 3097,27 649 3099,.70 7.0 3102,96 7.1
3088,56 8,8 3091.44 63 3094,53 led 3097,31 Te5 3099,.88 9.,2~01 3103,00 ls14+01
3088,62 6.5 3091.56 1.3 3094,61 5.5+00 3097,35 7.1 3100,00 1.1+00 3103,08 1.4
3088,66 7,1 3091,75 8.6 3094,69 1.3+01 3097,37 Te4 3100.08 2.9 3103,13 1.6
3088,75 3,95 3091.81 9.1 3094,71 1.5 3097.43 6.2 3100420 3.0 3103.18 146
3088,80 6.4 3091.86 Te4 3094,75 146 3097.47 646 3100.29 le2 3103.27 T«3+00
3088,87 8,8 3091.94 1e2+%01 3094,80 led 3097,49 646 3100433 1.2 3103,33 6.7
3088,92 B,7 3092.00 12 3094,84 646400 3097.55 9.9 3100445 448 3103,41 1.2+01
3089.00 5.9 3092.02 lel 3094.88 4.8 3097.61 T+7 3100454 4¢0 3103.46 947400
3089,08 940 3092.09 8.7+00 3094,.95 le2+01 3097.67 9.7 3100463 l.2 3103.54 le6+01
3089,11 8,8 3092.17 1e¢2+01 3095.00 le4 3097.78 3.8 3100469 1.2 3103,.58 1:6
3089,17 le0+01 3092,.28 lel 3005.06 Se2+00 3097,.91 lel+0l 3100479 346 3103.63 146
3089,24 1.1 3092.31 99400 3095,13 143401 3097,96 849+00 3100483 246 3103.66 le4
3089,30 9.7+00 3092440 3:4 3095.20 6.6%00 3097499 8.8 3100.89 4e7 3103,79 248400
L . . L .
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3106.70
3106475
3106,79
3106,83
3106.88

3106.98
3107400
3107.07
3107.15
3107.18

3107.31
3107.38
3107446
3107449
3107.54

3107.64
3107,71
3107.78
3107.81
3107.86

3107.90
3107.97
3108,00
3108,07
3108,15

3108.25
3108,35
3108,39
3108,43
3108,50

3108.56
3108.59
3108,66
3108.75
3108,.,78

3108.81
3108,.88
3108,9¢4
3109,00
3106,06

3109.18
3109,21
3109.32
3109,40
3109,44
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le14+01
9eT7+00
Teb
Te0
4.3

140+01
1«0
840+00
lel+01
lel

Se7+00
840
5.3
Seé
442

9.8
5.0
9.3
949
Te9
8,5
444
645
lel401
1.2

9.3+00
le2+01
1.2
1.2
1.0

Te4+00
Te9
545
11401
1e1

1e¢0
55400
501
B4
546
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3109.50
3109.55
3109.60
3109.66
3109.72

3109.79
3109.85
3109,.91
3109.97
3110.00

3110010
3110.15
3110.23
3110.28
3110436

3110441
3110.46
3110.54
3110.58
3110470

3110,73
3110.80
3110,85
3110,93
3111,00

3111,04
3111,09
3111,13
3111.18
3111.25

3111.29
3111.41
3111.44
3111.52
3111,58
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3111.70
3111475
3111.82
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3112.16
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3112,31
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3112,57
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3113.02
3113,08
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3113.24
3113.30

3113,38
3113,647
3113,51
3113,59
3113,64

3113,67
3113,75
3113,84
3113,92
3113,95

3114,00
3114,08
3114,13
3114424
3114,32

3114.37
3114443
3114,.,48
3114,55
3114,61

3114,72
3114,78
3114,86
3114,.92
3115,00
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13401
1.3
le4
13
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lel401
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3115.52
3115458
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3115466
3115.70
3115.76
3115.81
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3115.94
3115.98
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3116406

3116.10
3116,13
3116,15
3116.26
3116,34

3116.40
3116444
3116.52
3116,56
3116.63

3116.70
3116475
3116.82
3116+84
3116,93

3116498
3117400
311713
3117.21
3117.36

3117444
3117,.,52
3117.55
3117.59
3117,64

646%00
1.5%01
leé
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9.7

946

1.2%01
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le1%01
9.4+00

9.5
Te0

"l.2%01
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9.9+00
1a4+01
1«5
15
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1.3
1.2
1.2
4,5+00
1.0+01

5,8+00
T.9
2.1
2.2
1.2

3.8
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1.2%01
1.2
44,4%00

3.5
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3117.68
3117.73
3117,77
3117.83
3117.89

3117496
3118400
3118.02
3118.07
3118.14

3118.21
3118,26
3118.30
3118.39
3118,50

3118.57
3118,59
3118,66
3118,.74
3118.78

3118,.83
3118,89
3118,92
3118,94
3118,98

3119,00
3119,08
3119,12
311%,20
3119,30

3119.36
3119,40
3119.43
3119.52
3119.55

3119.63
3119.,69
3119.76
3119,79
3119,88

3119.92

3120,00
3120.02
3120,07
3120,10

21400
445
3.5
B0
3.9
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240
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B8e7
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1.4
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13
5.5+400
140401
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4o
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26

3.1
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2e7
141401
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9,7+00
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1.2*01
1.3
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3120,17
3120,25
3120,29
3120.38
3120,46

3120,51
3120,585
3120,59
3120,68
3120,74
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3120,88
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3121,97
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3122.63
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3122,72
3122,76
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3122.83
3122,.90
3122,.,94
3122.95
3123,00

3123,02
3123.08
3123,17
3123,21
3123,27

3123.29
3123.35
3123.40
3123,44
3123.49

3123.56
3123,61
3123,65
3123,77
3123,82

3123,87
3123.95
3124,00
3124.05
3124409

3124417
312423
3124429
3124439
3124444

3124,48
3124454
3124464
3124,71
3124,76

3124.80
3124,84
3124.90
3124,96
3125.00

3125.07
3125.16
3125.28
3125434
3125.38
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1e43+01
64400
B8el
Beb
1el+01

1.1
T+3+00
143401
le2
8e1%00

8el
5.0
9.4
8,6
1e0+01

5+3+00
l40+01
1.2

8,5+00
1.0401

1.1
40¢1+00
8.4
lel+0l
Te9+00

163401
103
1:3
1e4
104

le1
13
120
lel
1¢0

5.8+00
53
1.8
le0
8e1-01

15400
4eb
845=01
19400
Se6
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3125,42
3125.48
3125,53
3125,67
dias,72

3125,78
3125,.84
3125,94
3126,00
3126,06

3126.12
3126,17
3126,21
3126,27
3126,29

3126,31
3126,33
3126,41
3126,49
312654

3126,63
3126.,70
3126,76
3126,.,80
3126.83

3126.94
3126498
3127400
3127.06
3127.12

3127.13
3127.18
3127.25
3127431
3127,35

3127,40
3127.43
3127.48
3127.54
3127.57

3127.61
3127.67
3127.76
3127.83
3127.92
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642+00
4.6
5.5
847-01
1a7+00
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749
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3127,.97
3128,00
3128,07
3128,17
3128,28

3128,34
3128,37
3128,44
3128,50
3128,55

3128.58
3128,70
3128,76
3128,83
3128,90

3128,96
3129,00
3129,03
3129,10
3129,13

3129,17
3129.24
3129,33
3129440
3129444

3129,53
3129463
3129066
3129.70
3129477

3129,.84
3129.87
3129.94
3130400
3130,04

3130,07
3130.14
3130.18
3130.27
3130435

3130.,41
3130449
3130457
3130,61
3130.64
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7.9
5.2
8.1
203
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3130.70
3130.79
3130.83
3130.88
3130.92

3130495
3131400
3131.05
3131.15
3131.21

3131430
3131.35
3131.39
3131.43
3131447

3131.51
3131.60
3131,65
3131.70
3131,76

3131.79
3131.83
3131.87
3132.00
3132408

3132.10
3132.14
3132420
3132424
3132.27

3132.37
3132440
3132444
3132.52
3132.56

3132.62
3132.69
3132.73
3132.81
3132493

3132.98
3133.00
3133.06
3133.13
3133.22
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9.0*00
2.2
3.6
le2*01
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1.2
8.6*00
5.9
1.2%01
943+00

1+3%01
9.0%00
8.6
7‘2
7'6

Teb
1.3+01
1.2
Te4+00
1,2+01

1.2
1e2
1.2
342%00
17

2.9
566
4e7
642
67

le3%01]
13
1.1
3.5%00
5.3
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le2%01
1.3
9.9*00
le6*01

145
le1
549*00
1.0+01
3.9%00
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3133,26
3133,33
3133,42
3133.,48
3133.53

3133,56
3133.64
3133,68
3133.76
3133,86

3133.95
3134,00
3134,07
3134,11
3134,15

3134,.24
3134,32
3134,40
3134,48
3134,52

3134,56
3134461
3134,.68
3134,70
3134.82

3134,94
3135.00
3135402
3135.05
3135.13

3135.17
3135.24
3135.28
3135.36
3135.40

3135,44
3135,52
3135,58
3135,63
3135.69

3135,79
3135.84
3135,.91
3135,95
3136,00
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3136,01
3136,06
3136,09
3136,12
3136.17

3136,28
3136,34
3136,41
3136,50
3136,54

3136,59
3136,62
3136.68
3136,72
3136,80

3136,88
3136,96
3137,00
3137.06
3137,.09

3137.18
3137,23
3137,32
3137,38
3137,40

3137,44
3137,48
3137,54
3137,62
3137,75%

3137.82
3137,88
3137,94
3138,00
3138,05

3138,08
3138,16
3138,20
3138,26
3138,32

3138,34
3138,40
3138,43
3138.51
3138,.,56
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3138,61
3138,67
3138,73
3138,76
3138.80

3138,.86
3138,91
3138,.98
31359,00
3139,02

3139,05
3139,17
3139.25
3139.30
3139.37

3139.40
3139.44
3139.49
3139.55
3139.61

3139,66
3139,70
3139,75
3139,84
3139,94

3140,00
3140,10
3140,14
3140,21
3140.29

3140.39
3140447
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3140,58
3140,62
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3140.75
3140,87
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lel+0l
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3141,25
3141.31
3141,37
3141,40
3141.44

3141,52
3141,.59
3141.62
3141.68
3141,73

3141476
3141.83
3141.91
3142.00
3142410

3142415
3142.22
3142.30
3142.34
3142,37

3142,44
3142,47
3142,60
3142,63
3142,74

3142,.,82
3142,91
3142,98
3143,00
3143,02

3143,11
3143.17
3143,19
3143,25
3143,31

3143,35
3143,37
3143,45
3143,50
3143.59

3143.65
3143,76
3143.85
3143491
3143494
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ls44+01
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1,8
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1.3
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8.3=01
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3144,00
3144,06
3144,12
3144,18
3144,24

3144,30
3144.34
3144,38
3144,42
3144,50

3144,58
3144464
3144,68
3144,72
3144,80

3144,.82
3144,86
3144,92
3144.98
3145,00

3145.,06
3145,10
3145,16
3145,24
3145,36

3145,40
3145,47
3145,52
3145,61
3145,6%

3145.72
3145,88
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3146,00
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3146,26
3146,39
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3146469
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3146480
3146484
3146,.,94
3147,00
314706

3147.14
3147.23
3147429
3147436
3147445

314752
3147460
3147470
3147.78
3147486

3147490
3147494
3148,00
3148412
3148417

3148,.,25
3148,31
3148,35
3148,43
3148446

3148,5¢4
3148.59
3148464
3148,68
3148.71

3148,.78
3148.82
3148.86
3148490
3148.98

3149400
3149,02
3149.06
3149.14
3149.19

3149.2%
3149.32
3149438
3149645
314949
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1.2
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944
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1.9
3.8
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1+3
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3150,75
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3150,93
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3151.42
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3151,52
3151.58

3151,65
3151.72
3151.85
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3152,06
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3152.16
3152.24
3152.28
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3152,39
3152,45
3152,51
31%2,57

3152,65
3152,71
3152,83
3152.96
3153,00
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3153.19
3153.26
3153.30

3153.40
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3153.56
3153.62
3153,65
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3154 ,46
3154,52
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3155,22
3155,30
3155,37
3155.40
3155,49

3155.54
3155,63
3155,67
3155,71
3155,76

3155.81
3155.86
3155491
3156400
3156403

3156.09
3156.16
3156.28
3156435
3156440

3156447
3156453
3156.56
3156,.,65
3156.75

3156.78
3156,83
3156,87
3156,93
3156,97

3157,00
3157,05
3157.10
3157.14
3157,25%

3157.31
3157.34
3157.40
3157445
3157.52

3157.59
3157.65
3157.69
3157,.76
3157,.82

1e2+01
543400
1e¢3+01
lel
146

leé
33400
2e4
3.8
97

Te0
948
69
1e4+01
17

1.7
1+4
35400
BeH
1e0*01
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10401
98400
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3.4
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Te7
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3157.90
3157,95
3158,00
3158,07
3158,13

3158,21
3158,27
3158,32
3158.35
3158,41

3158448
3158.52
3158.59
3158,65
3158,69

3158479
3158.89
3159.00
3159403
3159,09

3159.11
3159.20
3159.26
3159,36
3159,41

3159,.47
3159,52
3159,62
3159,67
3159,78

3159,85
3159,94
3160,00
3160,04
3160,09

3169.13
3160.21
3160,.28
3160434
3160440

3160443
3160.52
3160.61
3160.,65
3160,73
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3.1
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5.6
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T«6400
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3160.,80
3160,82
3160,.88
3160,91
3160,98

3161,.00
3161,03
3161,09
3161.17
3161,21

3161,29
3161.,38
3161.44
3161,50
3161.57

3161.62
3161465
3161070
3161.78
3161.86

3161490
3161.94
3162.,00
3162409
3162,13

3162,20
3162,25
3162,35
3162,40
3162,46

3162,56
3162,60
3162,68
3162,71
3162,75

3162.79
3162,87
3162.92
3162.97
3163,00

3163,.,09
3163,17
3163,21
3163.30
3163,40
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3163,51
3163,54
3163,.58
3163.62
3163.70

3163.76
3163.80
3163.87
3163.91
3163,98

3164400
3164406
3164412
3164414
3164420

3164429
3164436
316441
316447
3164454

3164461
316467
3164474
3164,.82
3164.88

3164,93
3164,99
3165,00
3165,02
3165406

3165,11
3165,14
3165,21
3165,.,26
3165,35

3165440
3165,43
3165.45
3165449
3165,.57

3165.60
3165465
3165.72
3165.,79
3165,87

1.7401
1.8
1.8
147
1.4

6.6%00
Te5
3.8
547
1.2+%01

1.2

6.6+00
1.0%01
9¢3*%00
l1.2%01

448%00
1.0%01
B4+5*00
1+1%01
74600

1e1%01
6¢4*00
1+2%01
5.4%00
9.6

1.0+01
3,7+00
3.8
3.5
S5e6

6.3
5,2
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145%01
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3165,91
3165,95
3166,00
3166,05
3166,13

3166,18
3166,29
3166,38
3166,43
3166,52

3166,59
3166,61
3166,.,67
3166,72
3166,75

3166,83
3166.,87
31664590
3166497
3167400

3167.06
3167.09
3167415
3167,23
3167.28

3167,32
3167.41
3167.46
3167,52
3167,58

3167,66
3167,70
3167,78
3167,85
3167,91

3168,00
3168,02
3168,06
3168,14
3168,24

3168.28
3168,34
3168,37
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3168,62
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6.6+00
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3168,65
3168,75
3168,85
3168,90
3168,94

3169,00
3169,03
3169,05
3169,11
3169,18

3169,26
3169,36
3169,39
3169,43
3169,50

3169,52
3169,61
3169,68
3169,76
3169,82
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3170,42
3170,47
3170,.54
3170,58
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3170,75
3170.80
3170,86
3170,.92
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3171.06
3171414
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3171.20
3171,27
3171.34
3171.42
3171.50

3171455
3171466
3171.74
3171.76
3171.82

3171.86
3171496
3172.00
3172.0%
3172.09

3172.13
3172.18
3172,22
3172.24
3172430

3172.35
3172,41
3172,.,46
3172,5%0
3172,57

3172,.61
3172.65
3172,71
3172.73
3172.,79

3172.83
3172,87
3172.98
3173,00
3173.09

3173.13
3173.20
3173.29
3173.40
3173,.48

3173456
3173.60
3173.66
3173.68
3173.77
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Qe2¢00
3.9
12401
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13
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3.7
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1e2
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Te0+00
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Te3400
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140
lel
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366
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3173.82
3173,87
3173,94
3174400
3174,08

3174.11
3174.15
3174,19
3174.22
3174.31

3174.39
3174443
3174.50
3174.58
3174.70

3174478
3174.85
3174,97
3175,00
3175,03

3175.08%
3175,14
3175,18
3175,22
3175,33

3175,36
3175.46
3175,.53
3175,.59
3175.64

3175,69
3175,81
3175,83
3175,.,86
3175,91

3176.00
3176.07
3176,13
3176,19
3176,24

3176430
3176.36
3176,.,43
3176446
3176.54
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142401
le3
1.3
1.3
le0

Se6+00
84l
8,3
8.1
le2+01

8e3%00
Ss0
5e2
lel*01
342400

848
1.0+01
3.0+00
4.8
5.7

5.6
l.2+01
1.3
1,2
3.2+00

3,4
2e0
Te7?
lel*01
1.3

1.3
le3
13
1.3
1.3

BeB8+00
le2+01
1.3
13
1}

3e1+00
2.8
6.6
Tl
1.2%01
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3176,59
3176,66
3176,79
3176,.89
3176'91

3176,94
3176,97
3177.00
3177.02
3177.10

3177.16
3177.23
3177.32
3177.38
3177.43

3177.50
3177,.56
3177.64
3177.70
3177.78

3177.84
3177,90
3177,94
3178,00
3178,04

3178,13
3178,18
3178426
3178,30
3178,36

3178,43
3178,50
3178,53
3178,57
3178,60

3178.64
3178.67
3178,73
3178,75
3178,82

3178.84
3178.87
3178,.92
3178,98
3179.00

1.3+01
1.3
1.3
le2
1.3

1e3
1.3
1.3
1e3
lel

1e3
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349400
846
1.2+01

Ba4+00
3.4
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3179.03
3179.07
3179.11
3179.33
3179.38

3179.46
3179.5]
317955
3179.62
3179.72

3179.79
3179.84
3179.92
3179.98
3180.00

3180.06
3180414
3180.24
3180439
3180443

3180450
3180,60
3180.72
3180,79
3180.86

3180.89
3180496
3181400
3181.07
3181.14

3181423
3181.30
318]1.38
318l+44
3181.49

3181,54
3181463
3181467
3181.72
3181476

3181.81
3181.89
3181.94
3182.00
3182.02

447400
442
446
Te2"01
Tel

129400
17
2+2
546
8.0

8.8
Te3
3.5
640
6.7

9.7
446
1.8
1e1*01
1.0

54400
1.1+01
1,8+G0
2.9
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3182.08
3182,13
3182.21
3182.27
3182.31

3182.35
3182.40
3182.47
3182,57
3182,60

3182,.65
3182.74
3182,83
3182.87
3182,91

3183,00
3183,09
3183,13
3183,22
3183,28

3183,32
3183,35
3183,38
3183,.44
3183,50

3183,53
3183,56
3183,59
3183,65
3183,70

3183,74
3183,81
3183.86
3183,96
3183.99

3184,00
3184,04
3184,09
3184,14
3184,19

3184.22
3184,29
3184,39
3184-46
3184.51

3.6+00
6.7
9.7
Teb
S0

8,8
le2+01
543400
1e2+01
1.3

11
145
648+00
540
648

16
3,9+00
3.1

3.0
3.5
Te3
441
842

Teb
1.3401
3.4+00
9.9
13401
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- . . L] L] L] .
[ 3184.63 4,6+00 o 3187117 S.0+00 , 3189,90 Tel*01l o 3192041 3:9+00 3194-85 T49+00 o 3197»32 144+01 o
. 3184,70 1,2+401 o 3187,24 8e7 . 3189,96 7.8+400 o 3192,47 8.2 e 3194.93 1.3*%01 . 3197.34 1.5 .
o 3184,76 1.3 « 3187,.31 449 « 3190,00 6el o 3192,54 445 e 3194499 8,9°00 « 13197.37 15 .
« 3184,83 1,1 o 3187.40 1e1+01 . 3190,04 3.8 . 3192,64 6ol « 3195.00 8,7 o 3197.40 145 .
. 3184,91 2.4+00 o 3187,.,44 lel . 3190,12 Be4 . 3192,68 T3 s 319%,02 8,5 « 3197,43 le4 .
. . . . . . [
. 3184,98 S.3 o« 3187,48 le1 « 3190,26 1.2+01 o 3192.82 1.6 . 3195,08 545 « 3197,53 3.1400
. 3185,00 4,3 « 3187,57 4,0400 , 3190,30 l.2 . 3192,.88 2.6 e« 3195.13 6.9 « 13197.58 6,0 .
« 3185,02 3.5 « 3187,65 T « 3190,36 145 » 3192,91 24 e 3198.17 6.6 o 13197,.59 6el .
« 3185,16 1.1+01 « 3187,.,73 2+8 . 3190,37 1.5 ¢ 3192,94 2.9 » 3195.19 69 « 3197.64 Tel D
o 3185,24 9,0+00 o 3187,.79 Beb « 3190.41 1.5 « 3193,00 8.4 « 3195.23 5.7 « 3197,.70 5.7 .
. . . . . . .
. 3185,30 3.2 « 3187.84 1-1%01 « 3190448 le6 e« 3193.02 8.5 o« 3195.28 140%01 « 3197.82 16+01
« 3185,34 2.2 +» 3187,.88 1.1 « 3190,55 1.3 « 3193,06 Teb « 3195%.35 le& » 3197.86 le6 .
« 3185,38 3.0 s 3187.94 10 « 3190.58 13 s 13193.11 9e6 e 13195.39 1eé e 13187.89 16 °
o 3185,41 343 +« 3188.00 6e3%00 o 3190463 749400 o« 3193419 2e7 ¢ 3195446 145 « 3197.93 106 .
e 3185,48 1.0+01 + 3188,05 29 e 3190.,68 249 e 3193.25 led » 3195450 15 « 3198,00 Fel+00 o
L] L L) L] L) * L]
. 3185.52 1s1 . 3188010 4¢5 . 3190.76 Te9 . 3193030 2¢1 . 3195!57 2800 » 3198.04 60 .
« 3185,58 8,5+00 « 3188414 Te9 s+ 3190.84 202 « 3193.33 3.5 ¢ 3195.59 3.1 + 3198.10 93 D
¢ 3185,63 9.6 « 3188,17 140401 » 3190.88 1.9 « 3193,38 10401 o 3195467 9.0 « 3198.13 9.2 D
« 3185.68 Te8 « 3188.21 11 e 3190.92 3e2 e 3193446 165 s 3195.72 5¢6 « 13198.18 160401 o
« 3185,74 1.0401 o 3188.26 10 e 3191.00 1¢1+01 ¢ 3193.50 15 e« 3195.78 1+3%*01 « 3198.23 le0 .
. . . . . . .
. 3185.79 1e2 . 3188,34 40500 o 3191+06 102 . 3193059 15 . 3195.83 15 . 3198.30 6e1+00 o
. 3185,82 1.2 s 3188.40 3.4 o 3191.13 5.8+00 o« 3193.62 145 e 3195.90 13 e 3198,35 143401
« 3185,87 1.3 s+ 3188,46 4e6 « 3191417 1.0401 o« 3193.73 445400 o 3195492 1e2 . 3198,39 13 .
. 3185,92 1,2 . 3188,56 1eb o« 3191,20 1.0 « 3193.80 2.2 s 3195.98 5.8+00 , 3198,43 1.2 .
. 3186,00 T.4+00 o 3188,60 244 « 3l91,27 led e« 3193,.85 3.5 « 3196,00 57 s 3198,50 549400 &
. . . . . 0 .
s 3186,04 8,6 . 3188,65 8e3 « 3191.31 1e2 o« 3193,94 142401 o« 3196407 2e1 + 3198,56 141401 o
. 3186,11 5.0 . 3188,71 1.0401 , 3191,34 1.2 « 3193,98 1.1 e« 3196,10 1.8 . 3198,60 1.2 .
. 3186,18 9,2 . 3188,84 245400 , 3191,41 6,5+00 o 3194,00 le2 » 3196.14 2.3 . 3198,63 1.2 .
. 3186,23 1,1+01 ., 3188,92 Be3 « 3191,48 1,4+01 o 3194,03 1.3 o 3196,30 1.,2+#01 , 13198,68 1.1 .
. 3186,29 77,8400 , 3188,95 9.0 » 3191,52 1.5 « 3194,10 8.2400 , 3196434 1.1 . 3198,78 le4 .
L] L] . . . . L]
. 3186,32 8,1 « 3189,00 141401 o, 3191,57 l.2 o« 3194.13 1o1+401 o 3196.,42 let « 3198,80 let .
. 3186,40 4,4 . 3189,03 1.2 . 3191,67 2.9+00 , 3194,19 l.2 o 3196,46 l.2 . 3198,86 143 N
. 3186,47 2,9 . 3189,08 l.2 . 3191,78% 9,0 e« 3194,.,24 1.l . 3196.50 1.3 . 3198,92 Y .
« 3186,55 9,7 . 3189.16 le2 « 3191,.79 6.5 o 31964.27 12 e« 3196.57 9.8*%00 + 3198,98 13 .
. 3186,59 1.,0+01 , 3189,21 1.2 . 3191,85 9.9 ¢ 3194,.31 1e3 s 3196460 1,0%01 . 3199.00 143 .
. . . . . . .
« 3186,65 8,5+00 » 3189,.26 11 « 3191,90 Tel ¢« 3194.37 101 s 3196462 1.0 s+ 3199,04 1.3 .
. 3186,74 242 . 3189,33 75400 , 3191.94 Te8 o 3194,44 3.3+400 , 3196,71 1.3 s 3199,06 1.2 .
o 3186,77 1,6 « 3189,42 1.2+01 . 3192,00 3,3 e« 3194.50 Ssl « 3196.79 9.8+00 o 3199,.13 842+00 «
« 3186,83 246 « 3189,50 98400 , 3192.,01 2.9 o 3194,54 440 « 3196.88 3.2 o 3199,22 143401 &
« 3186,94 T.2 « 3189,62 142401 o 3192,13 Te9 « 3194,58 3.8 o 3196,95 1.0 o 3195.28 1.1 .
. . . . . . .
o 3186,97 6.9 . 3189,68 1.2 o 3192,17 6.8 « 3194.62 445 « 3197.00 le2 ¢« 3199,36 S¢6+00 o
« 3187,00 7.8 . 3189,72 lel . 3192,.,21 6,7 . 3194,66 1.3+01 , 3197.05 1.9 « 3199,42 844 .
. 3187,04 8,8 « 3189,78 840400 o 3192,23 6.8 o 3194,71 le6 « 3197.10 le4 « 3199,54 1.6 .
« 3187,07 8,6 + 3189,82 1.0+01 , 3192.27 5.5 o 319477 143 s 3197.14 240 « 3199,56 1.6 .
« 3187,10 8.7 « 3189.86 140 . 3192,33 8.2 o« 3194,80 le2 . 3197.18 5.6 « 3199,.64 Te0 .
. . . . . . .
..o..acnuooc-.-cncooo.ooooaaon..uo:ooou.-o.ooo-..ou----oooat.-noconc-o.tns.o'-.c.oooc----cnnooO'o-n-.o.-.c-on--o.ooono-o

0¢



LA AR AR AR A A A A N A R N Y Y NN NN N R N R R A R A R T I I I Y YT

.
CWAVELENGTH FLUX

€PN I NI R0 PNt RORLLERNRCROORRESIRRS

e
.
.
.
.
[
.
L
.
L)
.
.
.
.
.
(]
L)
(]
.
.
.
»
.
.
.
L)
.
(]
L]
.
.
.
.
L]
(]
]
.
.
L]
.
.
L]
.
»
L]
.
L]
»
.
L]
.
L]
L]
L]
L]

3199,547
3199,74
3199,79
3199,88
3199,94

3200,00
3200,03
3200,06
3200,11
3200,18

3200.20
3200.29
3200,33
3200.39
3200,46

3200.50
3200,60
3200,66
3200,70
3200,74

3200,81
3200,90
3200,98
3201,00
3201,02

3201,04
3201,10
3201,19
3201.23
3201,28

3201.35
3201,40
3201.43
3201,52
3201,57

3201.62
3201,67
3201,72
3201,78
3201,81

3201.85
3201.91
3201,95
3201.98
3202.00

6,9+00
1,2+01
1,2
T.49+00
2.9
9.2
1,2+01
1.2
1!2
Ta0+00
7.8
2.8
2e4
4o
1,3
1.3
8,6
lel+0l
1.2
1,1
3,9+00
1,2+01
3,8+00
4,0
4,9
5,2
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1.3
1.3
9,2+00
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l.1
lel
S40+00
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1.4
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1.3
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3202.05
3202,09
3202,15
3202.22
3202,.27

3202.32
3202.40
3202.46
3202456
3202.62

3202.68
3202.72
3202.78
3202.83
3202.89

3202.94
3203,00
3203.03
3203,10
3203,22

3203,27
3203,33
3203,38
3203,45
3203,56

3203.62
3203.67
3203.78
3203,.85
3203,93

3203.99
3204.00
3204405
3204,09
3204,13

3204419
3204,.22
3204,30
3204,41
3204447

3204.55
3204470
3204475
3204482
3204.88

143¢01
lal
448400
93
7.9

1«0+01
4.5+00
645
19
5.8

36
Se0
847
649
1e0+01

602400
lel401
lel
1.4
le4

13
5,5+00
8.3
3.0
1e2+01

le4
leé
1.2
543400
lel*01

6e9+00
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13
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3204,94
3204.98
3205,00
3205.02
3205,12

3205.17
3205,22
3205.28
3205.39
3205,43

3205.51
3205,54
3205,57
3205463
3205,67

3205.73
3205,.78
3205,.83
3205,85
3205.91

3205.92
3206,00
3206,07
3206,12
3206.19

3206,.24
3206,31
3206,.35
3206,43
3206,48

3206,.52
3206459
3206.63
3206,67
3206,77

3206.82
3206,87
3206,95
3207.00
3207.02

3207.09
3207.17
3207.20
3207.24
3207.31

B46+00
1e1+01
lel
le3
1,1

1.0
1.3
1¢3
13
8,3+00

946
9.8
5.3
8.9
9.5

3.9
1e0+01
9.5+00
9.8
le2%01
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3207,36
3207 ,42
3207,48
3207,50
3207,54

3207,58
3207,61
320767
3207,76
3207,82

3207,.84
3207490
3207.94
3208.00
3208,03

3208,09
3208,17
3208,21
3208,27
3208,36

308,41
3208,48
3208,54
3208,60
3208,65

3208,69
3208,75
3208,78
3208,83
3208,89

3208,97
3209,00
3209,04
3209,11
3209.14

3209,19
3209,24
3209,31
3209,37
3209,40

3209.43
3209.48
3209,.52
3209,55
3209.58

l1e2+401
T«7+00
le2+401
le2
1.2

le0
1.0
640400
1e2401
1.3

13
le2
1.1
Te9+00
9.0

1.0+01
942400

lel+01
1.0
9.5+00
4e3
346

1.7
3.0
1.9
6.0
6.8

6.4
8e2
9¢5
1el%01
le2

L]
.
L]
.
.
.
°
.
L]
.
.
[]
.
L]
[]
.
.
.
]
[]
.
L]
*
.
.
.
L]
.
.
.
L]
L]
.
.
°
.
.
*
.
*
(]
.
L]
L]
*
L]
L]
[ ]
L]
L]
*
*
*
L]
L]
L]
L]

3209.62
3209,.,70
3209.75
3209,.82
3209.85

3209.93
3210.00
3210.02
3210404
3210411

3210.20
3210.22
3210425
3210433
3210444

3210459
3210.64
3210470
3210.73
3210.76

3210.83
3210,92
3210.95
3211.00
3211.02

3211.07
3211.11
3211.18
3211.23
3211,.28

3211.30
3211.37
3211.50
3211456
3211.62

3211.68
3211475
3211.79
3211.90
3211.94

3212400
3212.10
3212.16
321225
321232
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3212,39
3212,.44
3212,47
3212,.55
3212,63

3212.67
3212,74
3212,76
3212,88
3213.00

3213,01
3213,13
3213.19
3213.29
3213,32

3213.38
3213.41
3213.45
3213,47
3213.53

3213.56
3213,61
3213,68
3213,71
3213.75

3213,83
3214.00
3214,02
3214.,07
3214,16

3214.21
3214.24
3214.31
3214,40
3214447

3214,50
3214,.,56
3214,62
3214,.67
321477

3214.85
3214.88
3214.96
3215.,00
3215.02

.
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«WAVELENGTH FLUX « WAVELENGTH FLUX o WAVELENGTH FLUX o+ WAVELENGTH FLUX o WAVELENGTH FLUX o+ WAVELENGTH FLUX
» . . . . . .
00080 00000003000 00000 asseteernttotoneentecanstontitteoiasssnotonternteniesenseonsstosrsenestionest®insnonocessnciocencsenees
. . . . . . .
o 3215,06 10401 « 3217.66 13401 , 3220.38 BeB*00 o 3223,05 Be6+00 o 3225457 8.9*00 » 3228,33 140401 &
« 3215,16 3,5+00 o 3217.69 1.3 o 3220,44 6.5 e 3223,10 Tet « 3225.,63 4,4 e 3228,37 1le2 .
« 3215,20 3,0 . 3217.77 RBe6400 o 322052 9.8 . 3223.18 8.8 . 3225467 Sael . 322843 13 .
« 3215,29 8.8 « 3217.83 3.1 o« 3220.56 7.9 o 3223,27 3.7 » 3225.80 1.2 - 3228,50 649+00
s 3215,34 4.8 « 3217,.,90 940 « 3220460 Sel o 3223,33 Te0) « 3225,87 2.9 « 3228,54 8.3 .
. . . . . . .
« 3215,40 3,7 o 3217.94 940 « 3220.64 9eb « 3223,39 845 v 3225.91 2.9 o« 3228,61 3.3 .
s 3215,47 le1+01 o 3218,00 1e1+401 &« 3220470 1e2+401 « 3223.42 6.1 s 3225.98 58 « 3228,.70 143401 o
o« 3215,52 1,2 « 3218,06 841400 , 3220,75 la1 o 3223,46 5.0 e« 3226400 Seé o 3228,74 le4 .
« 3215,58 1.1 ¢ 3218,14 12401 . 3220.81 lel o 3223.49 5.1 o 3226,03 4al « 3228,83 5¢3+00 o
¢ 3215,62 1.1 . 3218.18 lel . 3220.86 le1 . 3223.53 bel . 3226.09 8.0 . 3228.86 Sel .
. . . [ . . .
« 3215,68 le1 » 3218,26 29400 4 3220.,91 1.2 « 3223,61 1.0401 o 3226,15 5.7 « 3228,90 442 .
o 3215,74 l.1 o« 3218,35 12401 o 3220.95 l1e2 o« 3223,65 842400 o 3226421 1.1%01 « 3228,.,98 143401 &
o 3215,77 9,1+00 o 3218,40 1.3 « 3221.00 le2 « 3223,71 1l.0+01 o 3226,31 le4 » 3229.00 13 .
. 3215,84 2.8 « 3218,45 1.3 . 3221,04 1,2 o 3223,76 9.6400 , 3226440 1.2 o 3229,04 13 .
« 3215,88 3,1 « 3218,50 1.3 .« 3221,10 1.1 o 3223,80 lel+01l o 3226445 9,5+00 o 3229,.08 T¢5+00 o
. . . . . . .
« 3215,94 1,6 « 3218,54 1.3 . 3221.14 9.3+00 o 3223,85 6,1400 , 3226449 1.,2%01 o 3229.13 1.9 .
« 3216,00 5,1 « 3218,62 9.,5+00 , 3221,17 9.2 o 3223,91 141401 , 3226,54 1.2 « 3229,19 1.7 .
. 3216,03 6,9 . 3218,66 9,7 . 3221,21 9,8 . 3223,98 1.3 e 3226,61 1.4 . 3229,22 2,3 .
. 3216,13 1,1+01 , 3218,70 9.7 . 3221,30 4,1 . 3224,00 1.3 . 3226,67 1.2 . 3229,31 9,2 .
. 3216,21 6,7+00 , 3218,75 le3401 , 3221,37 8,1 . 3224,03 1.3 . 3226,74 3,0+00 , 3229,43 2.8 .
0 . . " . .
o 3216,28 1.2+01 , 3218,80 1.3 : 3221,40 T o 3224,10 1.2 ¢ 3226,77 2.8 « 3229.50 945 .
. 3216,32 1,2 « 3218,84 13 e« 3221.48 1:0+01 o 3224.17 1.1 o« 3226489 3.3 « 3229.57 4.5 .
. 3216.37 1.2 . 3218,87 1e3 . 3221,56 Te6+00 o 3224,26 247400 3226485 8,9 . 3229,67 143401 &
« 3216,41 1.3 « 3218,91 13 + 3221460 6s7 e 3224.35 1:0+01 o 3226490 Teb o 13229,73 1e2 .
¢ 3216446 le2 ¢ 3219400 1+1 e 3221.67 240 ¢ 3224.38 lel « 3226494 Te9 e 13229.80 4e6+400 o
. . . [ . . .
o 3216,54 5,2+00 o 3219,05 le2 e« 3221.76 7.8 e« 3224,42 l.2 e 3227.00 2.6 « 3229,83 4,9 .
s 3216461 9.0 o 3219416 4e5+00 « 3221482 Te9 o 3224448 12 o 3227405 37 e 3229.87 32 .
¢ 3216,69 3.0 . 3219.,26 1e2401 o 3221490 29 . 3224459 1.1 . 3227.08 3.6 . 3229.92 449 .
s 3216.76 8.3 ¢ 3219.29 12 o« 3221.94 19 v 3224465 Ta7+00 « 322715 1e¢1%01 « 3229.98 32 .
o 3216.82 3e4 « 3219433 lel e« 3222.00 29 o 3224470 90 ¢ 322720 12 e 3230.00 3.3 D
. * [) . [ ] - *
« 3216,85 440 o« 3219,37 1.0 o 3222.,10 10 « 3224,77 3.6 o 3227.24 13 « 3230,04 4,9 .
e 3216.91 2e] o 3219.41 QeT7+00 » 3222.23 6s2 * 3224485 95 « 322729 leé s 3230e10 2+3 .
¢ 3216.,94 1.9 o 3219449 6¢9 o 3222.28 Tel o 3224.94 346 e 322733 1e4 s 3230.12 25 .
s 3216,98 2.8 e 3219.59 13 ¢ 3222433 90 ¢ 3224.98 400 o 3227.38 1eé o 3230.17 1.8 .
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