Journal of Research of the National Bureau of Standards

Vol. 49, No, 3, September 1952 Research Paper 2355

A Description of the Arc and Spark Spectra of Rhenium |
. William F. Meggers

For purposes of chemical identification and of structural analysis, a more complete and
accurate description of the atomic emission spectra of rhenium was required.  Such a descrip-
tion was obtained by using solid metal electrodes of thenium in conventional arcs or sparks,
photographing the spectra with the aid of large spectrographs containing coneave gratings,
and measuring the wavelengths of spectral lines relative to secondary standards in the spee-

trum of iron.
of many broad lines were measured.

Relative intensities were carefully estimated for all lines, and the total widths
Results are presented for appreximately 6,000 lines

ranging in wavelength from 200047 A in the ultraviolet to 11788.9 A in the infrared. A
comparison of the estimated intensities in arc and spark spectrograms provides a separation
of the spectral lines arising from neutral rhenium atoms from those originating in jonized

atoms,
Re 11 spectrum by nearly 1,800 lines.

1. Imtroduction

Rhenium is the last stable element to be discovered
in the earth’s crust. Since its discovery in 1925,
rhenium has been found to possess many remarkable
properties. For example, its high melting point
(3,170° C) is exeeeded only by those of earbon and
tungsten; its density (20.5) is next to those of
osmium, iridium, and platinum. The metal is very
hard and can be rolleg or drawn only at red heat,
Combined with various other metals rhenium forms
alloys that are extremely resistant to acids and
stable at high temperatures in air. Alloyed with
platinum or rhodium and paired with pure platinum,
rhodium or palladium, thermocouples are formed
that give four times greater thermoeleetric forces

than the common couples of noble metals, and are.

stable and useful to mearly 1,900° C. In high
vacuum, even at high temperatures, rhenium shows
no inclination to sputter and is therefore ideal for
filaments of incandescent lIamps and vacuum tubes.
By depositing rhenium upon metals or.glass, optical
mirrers of high permanance and reflectance are
produced, ,
The terrestrial abundance of rhenium (0.001 g/ton)
is about the same as that of rhodium or iridium, and
the current price ($2.00/g) is less than that of
platinum and only g third that of iridium. The
total annual production of rhenium metal is now
only some hundreds of pounds, but its remarkabie
‘properties insure increased concentration and exten-
sive future application in science and industry.
When this wonder metal becomes common In
metallurgy, it will be desirable to have for spectro-
chemical determination, a satisfactory description
of its optical spectra. Furthermore, the spectra of
rhenium atoms and ions exhibit some unugual
features that lead to interesting infermation con-
cerning atomic structure, electronic binding forces,
and properties of atomic nuclei. To supply desecrip-
tions of the arc and spark spectra of rhenium that
will be adequate for spectrochemical analysis and for
structural analyses of the first two spectra is the
purpose of the present paper. -

In thiz description the Re I speetrum is represented by about 4,200 lines and the

The principal proof of discovery of rhenium by
Noddack, Tacke, and Berg [1]! was the observation
of five Rontgen radiations with wavelengths ranging
from 1.216 to 1.430 A. The first reference to the
optical spectra of rhenium was made in 1928 by
Noddack [2], who reported ‘‘we know at present
several hundred lines which certainly belong to
rhenium . . . . The optical last lines of rhenium,
especially the triplet at 3640 A permit its identifica-
tion in coneentrations down to 1077’. This first
numerical value contains two transposed figures; it
should read 3460 A.

In 1931, preliminary data for the arc spectrum of
rhenium were published by Meidinger [3], by Schober
and Birke [4], and by Meggers [5]. Meidinger [3]
observed the spectrum of rhenium powder in & d-c
arc between carbon electrodes. The interval between
2600 and 3500 A was photographed with a quartz
prism spectrograph and the interval 4040 to 5300 A
with a glass prism spectrograph, the reciprocal
dispersions for the longer waves being 25 and 30
A/mm, respectively. The wavelengths of 229 lines
were given to five figures “for spectrochemical
purposes”, and intensities of weak, medium, or
strong were assigned to the lines.

Schober and Birke [4] reported the wavelengths
(3108.94 to 6441.28 A) of 31 sirong lines of rhenium
on the Rowland scale and stated that 345202 (5),
3460.61 (5), and 3464.87 (5) were the last lines to
disappear when salt solutions of rhenium were
diluted. Schober [6] then published a description. of
“the arc spectrum of rhenium in the photographic
range”, giving wavelengths (2391.60 to 6494.15 A)
of about 400 lines, and estimated relative intensities
(1 to 100). These data were obtained from concave
grating spectrograms with reciprocal dispersion of
4 Afmm, the source being a carbon arc with rhenium
solution added to the anode. This work was repeated
with copper instead of carbon electrodes and reported
in three papers [7], which give for more than 2,000
rhenium lines wavelengths ranging from 2405.14
to 7641.20 A, intensities from 1 to 1000, and line

1 Numbers in brackets refer to literature references at the end of this paper.
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widths from 0.1 to 1.0 A. In the region of short
waves Schober’s lists are & mixture of Rel and Rexr
spectra without any means of distinguishing them,

A preliminary report on the optical spectra of
rhenium by Meggers [5] announced obscrvations of

arc and spark spectra, hyperfine structure, and the

first atomic energy levels and spectral terms for
Re1. More details were given in a paper on the
arc spectrum of rhenium (8], which presented 2,200
wavelengths (250059 to 87976 A), 115 atomie
energy %evels, and approximately 500 classified
lines. DBecause the data on rhenium spark spectra
were less complete, they were withheld. That list
of rhenium arc lines, obtained with crystals of pure
potassium perrhenate on silver electrodes in a d-e

arc, was extended [9] to longer waves (10639.44 A)

in 1933, when new infrared sensitive emulsions

became available,

A statement in 1931 by Schober {10] that among 60
strong rhenium lines, 24, including the 3 strong
ultraviolet lines and 2 green ones, coincide with the
Fraunhofer spectrum was contradicted by Moore
and Meggers [11], who found that the accordance
of solar and laboratory wavelengths of stron
rhenium lines does not appear to be exact or re%
when the hyperfine components of these lines are
taken into account. These hyperfine-structure
measurements were the first to be reported for
rhenium.
rhenium lines were independently made by King
[12], who observed 19 low-level lines of Rex in a
carbon-tube furnace containing metallic rhenium at
a temperature near 2,800° C. The striking hyper-
fine structure of certain rhenium spectral lines was
investigated and interpreted by Meggers,
and Bacher [13], by Gremmer and Ritschl [14], by
Sommer and Karlson [15], by Zeeman, Gisolf, and
deBruin [16], and finally by Schitler and Korsching
{17]; all agreed that the two isotopes of rhenium,
with masses 185 and 187, possess nuclear moments
of 5/2 (h/2x).
magnetic moments, electric-quadrupole moment, and
isotope shifts characteristic of rhenium isotopes.

Additional measurements of wavelengths in arc

and spark spectra of rhenium appear in the MIT
Wavelength Tables [18] where data for 2256 lines
are %Nen partly new and the rest quoted from other
published tables. Employing the MIT data, Klinken-
berg [19] extended the analysis of the Re1 spectrum
to include approximately 1600 lines as combinations
of 221 atomic energy levels, An extension of the
Re:x analysis was independently made by Velasco
[20], but further progress in this direction is greatly
handicapped by the inadequacy of the pugrlshed
data for rheninm spectra. The psucity and poor
quality of published data for spark lines have
frustrated earlier attempts to establish and analyze
Re1r spectrum of singly ionized rhenium atoms.
Except for the paper by Zeeman, Gisolf and deBruin
[16], which describes the partially resclved Zeeman
patterns of three Re1 lines (3452, 3460, 3464 A), no
further details of the Zeeman Effect in rhenium have
been published. All these deficiencies have recently

Almost identical measurements for 3

The last [17] also measured the

been removed, and a preliminary announcement of
rhenium magnetic splitting factors and of the struc-
ture of the Reir spectrum has been made by
Meggers, Catalén, and Velasco [21].

In concluding "this review of contributions to
information regarding the spectra of rhenium, atten-
tion is called to the beautiful photograhic charts
of arc and spark spectra of rhenium prepared by
Gatterer [22]. Six 40 cm prints show prismaiic
spectra of the rhenium arc from 2156.71 to 6250.75 A,
and six similar prints reproduce the prismatic spectra
of the rhenium spark from 2091.50 to 6250.75 A. A
table accompanying this Atlas gives the wavelengths
of 232 of the stronger are and spark lines of rhenium,
with intensities ranging froin 1 to 10,

All previous ohservations of rhenivm spectra were
made with electric ares or sparks between either
carbon, silver, or copper electrodes to which samples
of rhenium were added either in the form of solutions,
salts, or metal powder. Under these conditions 1t is
practically impossible to produce complete descrip-
tions of the spectra because bands due to carbon
compounds or lines characteristic of silver or copper
will mask a certain number of rhenium lines and
falsify the wavelengths and intensities of others
blended with electrode lines. The present observa-
tions of rhenium spectra are justified by the following
facts: They were made mainly with solid metallic
electrodes of pure rhenium, thus avoiding confusion
on account of eoincidence with other spectral lines;
they were extended to shorter and to longer waves by
using new types of photographic emulsions; they
were made with generally higher spectrographic
dispersion and resolving power than the first observa-
tions; and they. are based on juxtaposed arc and spark
spectra, that provide the first useful identifications of
Rer and Remr spectra. In short, the present
observations have more than doubled the previous
number of real rhenium lines and have provided
homogenous material of increased accuracy in wave-
lengths and relative intensities to mect the future
needs of spectrochemisiry and the search for atomic
energy levels as derived from analyses of optical

spectra. ‘ ,
2. Experimental Details

Most of the new data for rhentum- spectra pre-
sented in this paper were obtained from arcs or
sparks between elecirodes of commercial rhenium
metal. The electrodes were made by pressing
rhenium metal powder in a Dietert hydraulic press
developed especially for compacting metal powders,
filings, borings, turnings, etc. into cylindrical rods for
spectroscopic electrodes. The cylindrical electrodes
were approximately 6 mm in diameter and 10 mm
long. These solid cylinders of rhenium were pinched
in slotted copper or brass rods, which served as arc
or spark eleetrode holders.

The arc spectra were excited in a d-¢ arc with an
applied potential of 220 v and & current of 6 to 10 -
amp. The spark spectra were obtained with a high-
voltage condensed discharge from mica condensers of
0.006 - xf capacity connected to the secondary coil of
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a transformer rated at 30,000 v when the primary
was connected to the 120-v a-c power line.

All. the speetrograms were made with concave
diffraction gratinlgs of about 22 ft radius of curvature,
mounted to perform stigmatically as described by
Meggers and Burns [23]. Three mountings of this
Wadsworth type were available, containing respec-
tively 6 in. gratings with 30,000, 15,000, or 7,500
lines/in. The first is used primarily to photograph
spectra in the ultraviolet and visible, the second
mainly for visible and near infrared, and the third for
infrared spectra only. Further information coneern-
ing these spectrographs and the photographic plates
used with each is given in table 1.

TanLg 1. Dala on specirographs and pholographic ploles for
recording Re spectra

Recipro-
Spectral reglon | Grating S;;;gt.ra] cal dig- Photographic plate
er persion
A Linesfinch Afmm
2000 to 2550 30, GO0 T 2.4 Fustman EWR
2500 to 3500 30, 000 11 1.1 Eastman 33
3500 to 4500 30, 00D I 0.9 Fastroan 33
4400 {0 GROD 30, 000 I 2.2 ¥astman II F
G600 Lo SE00 30, 000 I 1.8 Eastman I N
7200 to 9000 2, 00G I 3.7 Fastman I R, I P
8600 to 11000 15, 000 I 4.8 Eastman [ ¢
10000 to 12500 7, 500 I 10.2 Easiman I Z

In the 1933 observation [9] of the infrared are
spectrum of Re, Eastman plates I R and T P were
used with a Rowland grating having 20,000 lines/in.,
and “Xenoeyanine” plates were used with the
Anderson grating, 7,500 lines/in. These combina-
tions, it was found, were hard to surpass,  and
although these spectral ranges were reobserved with
other plates and gratings, very little was added to
the existing datd in those ranges. However, some
additional lines of longer wavelength were recorded
on I 7 plates, which were not available in 1933.
The Q and Z plates were hypersensitized immediately
before use by bathing them in a 2- to 5-percent solu-
tion of ammonia in water. They were then rinsed
in aleohol and dried with moving warm air.

The durations of exposure required for recording
arc or spark spectra under different conditions were
determined by estimation and trial, so that the
background continuum imposed the limit. The
exposure times for the Re arc ranged from a few
seconds in the uliraviolet to 5 hr in the infrared.
Likewise, the spark spectra were recorded in times
ranging from a few minutes to 2 hr,
limits 2000 and 6800 A, the arc and spark spectra
of Re were photographed either side by side with
iron comparison spectra flanking each or the arc
and sperk spectra were recorded respectively above
and below a center strip showing the iron spectrum
with its standard wavelengths.

An effort was made to match the arc and spark
spectra, especially in the ultraviolet, so that most of
the lines appearing in the arc spectrogram were
recorded with almost equal intensity in the spark
spectrogram. Under these conditions all lines ap-
pearing only, or with greater intensity, in. the spark
spectrograms may safely be assumed to originate in

Between the

ionized rhenium atoms, whereas the others belong
to neutral atoms. Although some spark lines are
enhanced more than others, the stronger ones are
generally found also on the arc spectrograms, and
there is no good reason to believe that any rhenium
lines reported here belong to doubly ionized rhenium
atoms.

Because the spark spectra above about 6000 A
contained no new or enhanced lines relative to the
are spectra, spark excitetion was omitted for waves
longer than 6500 A. In photographing the red and
infrared spectrum (6500 to 12000 A) the arc was
imaged on the spectrograph slite through deep-red
glass filters, which transmit only waves ﬁonger than
6500 A, and one or two narrow strips of the iron arc
spectrum were superimposed to furnish standard
wavelengths. These standards were always taken
from the same spectral order as the rhenium waves
to be measured, except beyond 8800 A to 12000 A,
where iron standards were taken from the second or
third spectral orders and multiplied respectively by
two or three.

The rhenium spectrograms were measured with a
large comparator made by the Gaertner Scientific
Corporation. The screw has a length of 50 cm and
the scales permit direct reading of linear distances to
1p, Every rhenium spectral line retained in the
final list was observed and measured at least twice,
and many of them were measured on four or five
gpectrograms. In all, approximately 20,000 readings
of linear distances between images of rhenium and
of standard iron lines were recorded and each obser-
vation of a rhenium line was accompanied by an
estimated intensity. The final values of rhenium
wavelengths and relative intensities are averages of
the individual observations. When the average
deviation of individual values of wavelength from
their mean is 0.005 A or less, the final value is given
to three decimals, and if the average deviation is
greater than 0.005 A, the final value is rounded off
to the nearest second decimal. :

In reviewing the earlier work on rhenium spectra,
reference was made to the hyperfine complexity of
some of its lines. When these spectra are observe
with high dispersion and resclving power, it is at
once obvious that a majority of Re 1 and Re 11 lines .
ars more or less wide and complex. Even with the
average gratings used in this investigation several
dozen rhenium lines were completely resolved,
usually into six eomponents, and many hundreds of
lines were either partially resolved or shaded to
indieate 1ntensity degradation either to shorter (s)
or to longer (I} waves. In most cases, the observed
wavelengths of rhenium represent values obtained
by bisecting their slit images, except that when the
complex line appeared to be more than 0.1 A wide
the edges were measured and thus both width and
mean wavelength were recorded. In the observed
infrared some rhenium lines have widths exceeding
2 angstroms, or 2 wave numbers. The details of
rhenium hyperfine structure are omitted here because
they are not accurate enough for nuclear physics
and are not of vital importance either in industrial
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spectrochemistry or in structural analysis of these
spectra.

It may be remarked, however, that because of the
relatively coarse hypcrﬁne structure in the strongest
spectral lines of rhenium, the sensitivity of spectral
detection is low compared with that of otherwise
comparable metals having narrower lines. A com-
plication for spectrum analysis arises from the fact
that meny rhenium lines appear to have hyperfine
structures deviating from the usual “flag pattern”
of regular decrement of spacing and intensity. It is
often difficult to decide if close pairs or irregular
groups of rhenium lines are in fact separate lines or
components of complex lines.
may be resolved in establishing further atomic energy
levels of rhenium from analyses of optical spectra
without regard to hyperfine structure.

The conspicuous hyperfine structures in rhenium
spectra not only complicate the determination of
wavelengths but also affect the estimation of relative
intensities of the lines. Usually such estimated
relative intensities depend on the widths as well as
the densities of the photographic images, and when
the widths are greatly increased by hyperfine struc-
ture, there is a tendency to overestimate intensities.
In the present work a conscious effort was made to
discount the contribution of hyperfine width to
intensity, but it mav not be entirely eliminated.

A final difficulty in describing the arc and spark
speectra of rhenium arises from a strong background
that is continuous throughout the spectrum on fully
exposed spectrograms, and in the visible and infra-
red regions has superimposed on it the coarse rotation
structure of molecular spectra, presumably of
rhenium oxide. This background imposes a limit
on the detection of faint lines, and the molecular
lines are often blended with the atomic lincs. The
molecular lines were not intentionally measured,
but band heads were included when they were obvious
i:gr unmistakable; these are marked 5 in the list of
ines.

3. Results

The results of this investigation are presented in
table 2, where the measured wavelengths (in ang-
stroms) of rhenium spectral lines (column 1) are
followed by estimated relative intensities in arc and
spark speectra. The intensity numbers range from
1 to 10000; they are accompanied in many cases by
letters and other numbers. The letters accompany-
ing intensities impart additienal information con-
cerning the lines; they have the meaning adopted
by the Internstional Astronomical Union [24] in a
}Jroposed notation for the description of spectral
ines as follows: B, band head; ¢, complex (narrow
fine structure, lsotoplc or nucle&r~sp1n hyperfine
structure) ; d, unresolved double {(approximate coin-
cidence of two lines); k, hazy, diffuse, nebulous;
H, very hazy, diffuse, nebulous; {, shaded or displaced
to longer waves; s, shaded or displaced to shorter
waves; r, narrow self-reversal; R, wide self-reversal;
w, wide; W, very wide.

"Teble 2 represents a careful selection of data from

Some of these doubts

the much more extensive observational material that
included spectral lines due to impurities, components
of resolved hyperfine structure, lines doubtfully
belonging to molecular spectra, lines observed only
once, and lines arising from overlapping spectral
orders.

Because the rhenium metal used in this investiga-
tion was extremely pure, the identification and re-
moval of spectral lines due to impurities was not
difficult; the total number of such lines was about
30. Only the stronger lines of common contami-
nants appeared, as follows: B (2497.72° A), Si
(2506.89 A), Ca (3933.66, 3968.47 A), Mg (2795.53,
2802.70, 2852.12 A), Al (3944.03, 3961.33 A), Cu
(3247.74, 3273.96 A}, Ag (3280.68, 3382.8% A), Pb
(3683.47, 4057.81, 10290.6, 10499.1 A), Cr (4254.34,
4274.80, 428972 A), and Na (5889.95, 5805.92,
8183.29, 8194.82, 11403.9 A). In the visible spec-
trum & few lines of Cu (5105.54, 5153.22, 5782.13
A) and Zn (4680.15, 4722.17, 4810.53 A) were ob-
served, but these are believed to arise from accidental
flashes of the arc to the brass holders of rhenium
electrodes rather than from the rhenium. The only
other impurity deserving mention is potassium
(7664.91, 7698.98, 11690.3, 11769.6, 117729 A),
which indicates that the rhenium metal was probably
prepared from potassium perrhenate.  The presence
of the above-mentioned impurity lines provided a
reliable check on the scale of wavelengths for the
rhenium lines. In nearly every case the measured
wavelength of the impurity line agreed with its
accepted value [18] within +0.01 A.

As stated before, the hyperfine structure of several
dozen rhenium lines was resolved into two to six
components, but the wavelengths of the individual
components are omitied from table 2, where only the
mean wavelength and over-all width of flag patterns
is shown. 'Thero is some evidence of irregular hyper-
fine structures and mutilated multiplets in rhenium
spectra, and such cases as appear in table 2 may be
revealed in future analyses of these spectra.

Several hundred lines of low infensity were
measured but not included in table 2 because some
were recorded only once, and the remainder, mainly
in the visible and infrared, were suspected of belong-
ing to molecular compounds A few lines published
in earlier papers were not confirmed as atomie
rhenium lines, and most of those now appear to be
parts of molecular bands.

Despite the abandonment ¢f many hundreds of
lines observed in the arc and spark spectra of
rhenium, table 2 contains more than twice as many
lines as have heretofore been published. It should
meet all present requirements for spectrochemistry
and structural analysis of Re1 and Re 1 specira
beiween the wavelength lindits 2000 and 12000 A.
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" TamLE 2. Are and spark spectra of rhenium

MEARING OF LETTERS

P=band bead, e=complex (narrow fine strizciure, 1sotopie or nuclear-spin hyperfine strueture),
dmunresolved double, Ai=hagy, diffuse, nebulous, A=very hazy, diffuse, nebalons,

i=sheded or displaced to longer waves, s=shaded or displaced to shorter waves,

r=narrow self-reversal, P=wide self-reversal, w=wide, W=very wide.

INTERFRETATION OF MIXED LETTERS AND NUMPERS

¢ 18 W=peomplex, 0.18 A range of wavelength, very wide.
¢ . 15Ws=complex, 0,15 A range of wavelength, very wide, shaded to sharter waves.
¢ 3, 21 Wimcomplex, 3 components, 0.21 A range of wavelengths, very wide, shaded to longer waves,

¢ 6, .222Wil=complex, # components, 0,222 A range of wavelengths, very wide,
¢ 6, 1.26 Wiweomplex, 6 commponents, 1.25 A range of wavelengths, very wide, shaded to longer waves.

shaded to longer waves,

— T ;
Intensity and other characteristics Intensity and other characteristics | Intensity and other characteristics l
‘Wavelength Wavelength Wavclength [
‘ Are Bpark Are Spark Are Spark
A A A

2000, 47 8 20708 | . 6 2032. 02 30

2061, 02 5 21766 | o _ it N32. 20 5

2001, 16 30 2017, 866 008 10cw 2032, 58 o)

2001. 47 2 20017.98 | .. Jew 2032, 544 1

2002, 32 kS 2018. 54 1 4} 2033. 3356 7

002,62 | o __ 4 201B.85 | o .._. 2 2033, 7 16

A3, 532 S0 3¢ 9. 28 2H e 2034. 020 20

2H003.666 - . ______.__. 30e 2019, 63 4 1 2034, 44 3

N04.14 - . i} 2018.82 | o eaea... 2 2034, 854 2

2004. 39 Z 1 2010.97 | . 10 2035, 00 Gh

r

2004, 68 2 200 2020. 12 1e 2035. 49 2

2005. 40 4 2020.34 de 208561 | o . __ 10

2006, 00 10 2020, 475 10 2035, B8 wh | L

2006. 28 15 2020, B2 3 2036. 20 3 15

2006. 53 15 2021, 07 1 2036.885 | ... 3

00887 | . 7 2021. 31 10e 2037. 14 4 20

2007, (6 . 2022, 54 6 2087.86 | .- 30

200712 Y . 10e 2022, 74 3 2087, ¥ 4 15

207.88 ... 8 202288 2 M0IW.23 | 20

2008, 04 2w 15¢ 2023. 07 & 2038, 99 30r 20¢

2008.67 | o .__ i 2 2023.11 | Be | Li.- 2039, 204 Hr e

2000.1% i 2023, f44 200 2039.57 0 .. Gle

2000. 92 028,787 | 2 2030, 88 3 0

2010, 32 2024, 05 4 4036 | . ______ 15

2010. 68 202543 | 40| e eeeeeeaeoo 2040.84 | _______________ 2

2010, 98 2025, 51 30e 2040. 81 3 10

2011. 09 2026, 22 1 2041, 00 h 14

2011, 82 2008, 40 1} 2041.27 0 L. C 15

2012. 01 2026, 86 Be 2041, 82 T, 2

2012, 44 2027, 20 10 042, 346 S [

2012, 74 2027, 41 S eaza70 o8 .

2013, 02 202745 | e 3 2042, 84 490

2013, 13 2027.60 | ... 9 2043, 06 3h

2013. 47 027,693 [ 3 . 2044, 36 4h

2013, 85 2028, 27 2 2 | 244, E25 4

2013. 88 2020875 | e 3 Co2044.B02 20| ...

2014, 68 2020, 70 Sewp ., o AME Fh i

2015. 02 202984 . ... 7d 2ME. 244 | 5 e eceariaeas

A15. 43 2030, 26 4 2 2046, 318 ah

2015.49 230,495 | .. 20 2046. 774 10 |

201861 | . 10 230.68 | o ___________ 2 2046. 522 2 i

200158 | o o..- ] 2030, 903 40r 100w 2047, B7 7

2016, 17 3 2h 2031, | . __ 20 247 BST [,

2018, 56 207 e 2031, 655 4 | e | 2047 956 Li] |

201859 | 10¢ 2031. 89 Bef | eemaeao-l L 248,170 5 1



Intensily and other eheracteristics

TanrLe 2, Are and spark spectra of rhenium—Continued
Intensity and other characteristios | Intenalty and other characteristics ||
Wavelength Wavelength ———|| Wavelength
Are Bpark Arc Spark
A ! A 1 A

2048.3B0 | L .. ...... ... 3 2077. 280 a0r 20¢ 104, 422
2048, 754 S P WITTE | e . 2 2104. 59
2049. 079 0R 200e 2077, 92 ah 1% 7105, 573
2080, 120} ..o _______ 5 W82 | ... 7 2106. 082
2050, 458 I & Fr < 7 2108, 13
2050. B4 15 2075, 65 A 2108, 51
2060, 73 10 07005 | .. 2106. 40
2051, 34 3 2078, 33 8 2107. 452
2052, 32 10¢ 20749, 92 an 2108, 447
2052, 546 10 2081, 26 10 2108, 83
2062 772 | ameeia .. 2 ) T 2100, 22
8810 | L C LTIl 10 .| 208198 w0 2108, 46
2043, 587 1 50 i| 2092234 100¢ 21090, 65
2053. 730 2| | 2083342 20 2100. 88
205498 | ___._ vamaiean 9 2083, 87 50 2109, 953
D055, 25 2 0 2083, 925 10r 8¢ 210, 24
2056, 01 2 2 2084, 11 15¢ Be | 2110.868
2056, 20 15¢ e 2084, 53 15 5 i| 2111854
2056, 59 15¢ 2086 14 | ______________. 10e || 2112 245
086,70 | 2| ... 2085, 594 200 $0¢ (| 2308
087.11 | 3 | .. 2085, 76 7 50 | an1a.s7
2067, 43 £ 20R8. 25 0H 10F7 o114 2%
2057. 743 10 2086, 06 MH 5H 2115. 51
2058, 10 5 D0B7. 18 1 i 2115. 78
2058. 33 2 2087.80 | . 10 2116.13
2068. 520 15 B08Y. 67 30e 2116. 23
3058, 92 7 2087, 856 3 2117. B4
2050, 33 5 08823 | 8| . 2118, 3¢
2050. 75 20 Z0RS. 40 4 2118, 671
2060, 16 1c 2088, 58 . Be 2119, D13
060802 | 2 o861 | 3¢ | . 2119. 52
260, 55 8 5 2089. 15 7 2119, 87
8076 | L. 9l 2085, B8 I 3 2121.15
2061.042 4 3 2090. 20 3 e 2121, 27
2081, 19 3 . 7 2122, 081
2062. 02 | 2z
2062, 26 | 2123213
2A2, 46 | 2123.84
2062, 74 i| 2123 89
2082. RO 1| 2134, 448
2063. 13 2125. 183
2083 792 2125. 576
2064. 16 2126, 42
20R4. 762 2126, 73
2064, B7 2126, 85
M65. 17 | 2126.96
2085, 84 Do m
2065, 83 . 2127.85
2066, 53 . 712800
2068, 5 2128, 392
20686.91 | 2198, 53
H67.64 2128, 773
2067. 80 2120, 40
2089, 15 2120, 579 -
2080, 42 2124, 91
2069, 86 2130. 16
2070. 13 2130. 513
2070, 42 2131. 01
2070, 82 0 2131. 25
2071.11 2 2131. 44
071, 175 3 2131 50
2071, 423 . 2 2132, 53
2071. 65 L emenan 2009, 26 10 2133.122
07200 | aeeaao. 20 2008. 50 3 2133. 41
2072. 19 ! 1 | 209985 7 2133. 776
2072. 50 5| 2100. 10 3 3 21M. 34
07262 | . a0 210088 | ______._....._. 7 2134, 594
207288 | . ... 15¢ 2100. 63 -2 2134. 773
2073, 273 e 10¢ 2100. 753 S 2135. 07
2073. B0 10 i 0085 | .. F 2136. 10
072,97 3 1 2101. 12 2 3 | 2136.22
2074, 70 20r 15 o100 51 | ... 8 | 2136, 36
2074, 82 5 2 2101. 72 10¢ ic ! 2136. 701
2075.11 20 200228 | ... 4 i 218707
2075. 20 A b4 2102, 67 - R 2137.50
2075.65 | 0 | ________._____ 210298 | ... 6ie ( 2138. 10
2075. 70 i 2003.2% | .. 4 | 2138 44
2078, 30 ANe 2103. 575 1c 40c ;. 2138. 58
2078. 56 i 203864 | . _......... [ | 2138, 63
077.08 1 2104, 102 10¢ & 2139. 4

Are Spark
_______________ 10
2 [
] a0
_______________ 15¢
4 | el
e 60
10e de
aor 10¢cw
10 5
3

o

—




TaBLE 2. .Arcand spark specira of rhenium—Continued

Intensity and other charseteristies

Intensity and other characteristics

Intensity and other characteristics

Wavelength Wavelength Wavelength
Arc Spark Are Bpark Are Spark
A A A
2138, 20 S 2166 73R | L iemeeeemea 4 21903. 14 f 4
2138.45 | . ._._. 3 2166. &BO 2 40 2163, 507 10¢ B¢
2139. 59 - 2167.29 | Lo mmmaa 4 2143. 85 i
2199.786 | .. 3 2167, 39 108 1t 2163. 833 | ... i5¢
AN40.190 | .- 4 2167.44 | o 4 NH4 433 | s 10
240.68 | o eeaan fe 2167. 938 200R 50 104,660 | o.o....... 10
2140924 [i] 2 2108, 42 15 10 2104, 68 1| el
2141. 323 2 2168.77 ) 1 2105, 284 1 40
2141, 545 2 2189, 240 7 L aeeaaa 5 2195. 84 B 1
2141. 746 2 2160. 49 ) 2 2195, 97 10 3
2142, 736 e 268,62 | .. _____ & Z108. 284 [, -
2142. 97 20r 5 2080.77 | ... 2 2196. 72 S 10w
2143, 4453 4 2 2170, 340 5 10 2006.834 [ ... B
2143. 80 - 2 2170, 806 2 50 2197, 130 3¢
2143.9%6 | . 8h b4 T ) T R 10 2197. 373 10
2144, (85 2 30 2171. 145 4 29744 | Il | aeeeceiaaeiins
2144. 45 e 5e 2171, 267 3 2157. 610 4
2145, 01 2 2172. 094 2 2157928 15
5.4 | 10 2172 618 30 2188, 213 6
2145, 69 1 5 2173.238 | ... 20 2158, 401 3
2145. 90 1 30 178,30 | o ____ 105 ‘2198, 617 k] 1
2146. 20 L 2174. 05 & 4 2198, 914 2008 40
2148.72 | .. 2 2174. 24 10 5 280113 | 3
247,08 | o amiemien 2 2174602 | ______________ 4 2199, 50 ]
2147. 483 ) 4 2175, 346 il i’ 2159. 64 7 4
N47. 97 ) 4 2175, 804 e 10 2149 82 [
4813 | Laeeoa- 3 276,006 | _____ . ______. 5 2150, B8 4 3
2148. 261 1 20 2178, 204 2008 5 2200.219 | . ... 4
2148, 92 3 ve——————— 2176.35 | e iaiea_. 3 2201. 075 8 2
249,28 | o eemaiiaaaa 3 207888 | o i 2201, 32 rmm e 1
2149, 43 Sew 4 2177. 28 50w 201w 201640 | L __ B
2149. 50 1 4 2177.382 | el 4 2201, 68 N ISR
2149, R18 20w 2177. 579 1 20 2L 911 | e 20
2150. 118 2 2177. 851 2 104G 220200 e | L.
2150, 44 2 2178. 4 - S 220215 Y
2150.82 | ... 1(e 2178: 59 13 i) 220218 | eeoeiieimao 10
2151. 40 4 3 2178. 778 1 20 2202, 49 ] 3
2151. 74 L] 2 2178, B7 - R 222,608 | oaaoaas 2
2820 | . 2z 2175, 03 4 | emaemaen 2202, 815 10¢ b
2527 | L ala- 5 270,09 | il ) 2203. 010 40 20
b0 AL . S R, 2 2179.18 8 | eemeeimeimeaa- 0346 0 | .o C 2
2153. 30 8 4 2180, 138 5 3 2203, 579 1 20
0. I S . 1 2180. 405 e 10¢ 2203.71 | el ieemmeamaua 2
2183.79 | .. 3c 2184 | . & 2204. 55 20 7
2154. 01 2 1 2180, 78 ) T 2206. 16 Blcit 20¢
2154. 20 2 2080504 | o eeeeanan 10 2205. M4 | ccroeminaan i5e
2154. 45 & 2181, 02 20 10 2205, 41 4c [
2155, 056 5 QU843 | . 4 2206. 154 2 40
2155, 24 2 2181. 86 3 | ecacmmmmaaaan ZHM. 70T | auaiiemmmeeeaes 4
2155, 53 2 2181, 77 | oo 100cur 2206. 76 4 | eiiaa
2156.73 7 1 2181. 81 2 2208, B70 2 160
2154, 86 10 4 2182 374 2 BOF. 3 | 3
2166.108 | L aeieeeiaa- 2 2183. 158 5 2207. 680 20 &
2186.28 | . 2 2183. 443 15¢ 2208188 | .. 2
2158. 673 100R 50 2183. 72 e 22008, 28 2 -
2157. 80 L3 1 218410 | e 1 2208. 394 2| e .
215806 | . .. 4cs 2184, 540 10 10 2208, 58 4 1
2158. 292 2 20 28478 | ... [ 3 2200045 | . 2
2158. 73 15cw Bew 2185. 16 20 3 2200, 320 e T
2159.14 e 4c 285218 | .. 3 2209, 00 30| eicemeaaes
Aa60.4 | .. 1 2185915 | o ____._______ 8 220 BT | el 0
2160, 42 10e B¢ 2186. 356 2 50 2210.02 1 - S
260,94 | ... 0 2187. 02 - 2 e, 2210. 855 § 2
2161, 16 liew Tew ZI87.866 | o _L.. 4 2210, 81 4 2
2181, 914 | Ll L] Z187. 77 50 10% 2211.197 10 i
Q182,326 | o _ueeeiaao. 1 2188. 01 10 2 211.835 | 10¢ | o aa.s
2162. 81 15ew 1G¢w ZIRR. 221 | L. 10 9211 52 2
2183.07 | acicmeemeaaas 7 218K, 38 3 1 2211. 433 4
2163, 10 0| e 2188. 50 [i] 2 2212, GBR 1
2163, 58 [ 3 N8B TR | 2 2212, 211 7
2183.704 | . 20 2199, 60 8 | emmiceiieeieees 2212 485 3
2163. 72 - 2 2189, 370 i} 5 2212, 809 4
216429 | o __ L] 2190, 260 4 50 2212 900 4
21684, 58 20ew 10w 2190. 518 10¢ 10 2213.23 1
2164. 778 | e 4 2191, 03 2081 3H ase | 2| el
2164. 91 Gewr | .- e 2181. 471 40c 10¢ 21388 | oo
2165, 400 2 30 2192 23 8 [ — 2213. 98 5
2185, 63 . 2 2182. 44 L [ 2214, 261 5008
2165, 801 | ameerrooon o 15¢ N92.567 | .. 20c 2214. 58 300r
288,852 | .2 1202 84 - I35, 353 4




TABLE 2. Arec and spark specira of rhenium—Continued

Intensity and other characteristics

Intensity and other characteristics

Wavelength

Intensity and other characteristics

Warvelength Wavelength
Are Spark Are Spark Are Spark
A A A

2215, 535 2 3 2342 40 30 10 2264, 582

2215. 80 fe 1z 2242. 68 50 ? 2266, 733

2218, 161 1 50 b2 1 T 1 L )y 2266, B89

2218, 52 [, 5 2244, 261 10 4 2207, 955

'] I 1 S 3 2243, 478 - 1 2267. 358

2217. 158 2 2243 79 B 1 2267, G52

221838 B3, 2tWT | .. 244 112 15 7 2268. 08

2218.648 | . __. 5 224,500 | . 4 2208, 41

2218. 715 15 5 224463 | oeeooiea_ooo.- 3 2268, 46

218,840 | 7 2244 72 5 1 2288, BOZ

221897 (1 2245.120 ] 3 2260, 061 10¢

2219, 260 15¢ Be 2245 37 S0FH SF 7369, 228 2

=075 | 1 w543 | ¢ 2260, B13 2

2290438 | ____ ... .. .. 2 3945, B84 e am B2 2269. 703 10

2220, 577 i} 5 2246, 18 -2 2270, 118 e

2220. 60 2 2048, 444 2270, 170 2

2220, 920 5 2247, 336 2970, 574 1

2221. 845 Te 227,49 2270, 928 5

202,32 2 2247, 54 2971 (4 3¢

2223, 465 3 27, 848 2271, 300 10

200976 15 6 224707 2071, 611 10

SR | 8 2248, b5 227197 | 2 | emeeceeiioceeea
224E, 63 2970 15 1
2248, W0 2272. 644 50
2249, 4 2973, 081 1
2240 24 227314 J
2248, 51 2273, 98 10
2240, 753 2274016 . 4 e
2350, 273 2074, M} 1
2250, 33 2274.618 100¢
2250, 632 2275, 25 500 ¢ 2W
2251. 148 2975, 734 1
2251. 278 2276, 41 . 1
2251 41 2276, 632 5
251, 558 277,012 | e 1
2351, 76 - R, 2077, 340 3¢ be
2951, 94 [ 2 ey R &
2362154 | o ._____ 10 207K, 431 2| el
2952 53 4 2278 580 5 3
225261 | . 2 2O7E. 635 | ... 1
2253. 28 8 2278. 73 10 10
2353, 48 T 2975, B4R 2
2953, $48 a 2279, 15 1
2253. 04 Sew 2279. 563 2 15
2254, 198 15 o7 - v S I 1
2254, 70 30 10 220.00 2 2
2055, 720 1007 30 2980, 540 10 3
2255, 937 e m—nea 10 LT | oL, 1
2256. 103 150R 50 22491, 29 10cs 3c
226874 | . 2 281,406 o ______________ 10
225G, 935 5 2 2281, 620 2008 40
2257. 25 15 5 2282, 81 | ..o 5h
2258, 406 3 S 2IR2. PR 2 20
2258, 55 [ 8 22831481 ] 2
25862 | 2| eeeeiceeooo o 2983, 15 2
2268, 033 7 288868 | ool 1
Z2pe.98 | w0 | ... 2283, B18 5 1
2259, 310 10 238478 | e 1
2250, TR [ 2985, 30 50 |
2260. 00 2 2286, 608 2 a0
2280, 20 L 2287008 | 1
2260. 500 b 30 AT 1T | meieeaiaes 3

. 2280, 53 10¢ 20 2287, 506 4008 100

2261 38 4 ] 2289, 178 | i 1
2261. 585 2| s 2980,688 | ______._______. H
3261. B46 1 boe 2260186 | .. ____ 10
2262, 276 15 i 2240, 715 Sow MWew
2262, 424 10 4 2251, 290 10 &
2202, 773 15 3 2290 66 Re 1
2263. 13 54 2 2201884 | o a... Slcw
23617 8 1 2292 327 2| L
2363748 | ... e 2292, 50 N [
223, 96 100w 2 2202, 520 e 2
2264. 393 200F LI 2202, 71 2 1
20498 | 1A 2205, 641 5 2
@65, 10 | e 3h 2203678 | .. __ 10
2005, 416 40¢ 16¢ 2204, 486 W00R 100«
2366, 072 302 10 W50 | 15
2266. 18 2 10 P205. 217 | ool 3
2268, 387 | L. _eeo 2 2295, 661 4 1




TaBLE 2. dre and spark specira of rhenium—Continued

Intensity and other characteristics

Intensity snd other characteristies

Intensity and other gharacteristies

Wavelength Wavelength Wavelength
Are Spark Are Spark » Are Bpark
A A A
220800 ... 1 2318. 46 3 2 2M3. 46 | . 4
2296, 211 T 2319.091 S, 1 2343. 78 ic
22p6.24 | oL __ 150 2319.19 3or 16 2344, 006 4
2206, 926 40y 10 2318288 | .. 2 2344.19 10
2207. 43 S 220,182 50r 20 2344. 844 | L.
/T T | .. 6 b2 N S R 4 2344, 776 100R 4
2207, 81 i R 2320.89 | . 4 2344, 282 201 i}
2298, 034 Hewr 100w .1 4 2 b ) N e
2208, 36 15¢ 2 221,272 B 4 2345. 653 3e 10e
2208, 586 | ... 1 321,41 10 ] 2345. 985 .
2209, 413 7 1 2321. 57 L] 4 2346.138 | ... _.._.__ 1
200.686 | ... [ 2 2321.70 10 4 2346, 37 L T
3200, Tag 20e 200 §3M.75 | - 10 236,43 | o LoC 2
208,880 | L eeamaaaas 2 2219 | .. R, 2 2346, 614 8 4
2300. 109 i} 1 2322, 490 SR L1l 2346. 774 f 2
2300. 613 S P, 2322, Ty .4 2 246,987 | 20 !
800.738 | ... 1ie 232280 | L. .o 10e 2347, 064 10 2
2a01. 318 8 2 2322. W5 Toe 5 ZMT 288 | .. b
80612 | ... [ 2323. 409 2 60 2347, 611 3 10
2301. B16 1 40¢ 2324108 | .. 3 234784 -
2301, R84 [ N [, 232446 | ..o 10c 2348 22 Bew il
2302, 25 1| 2325. 45 o 5 2B, 557 4 1
02345 | ol G 2325424 | e oo 2c 2348, 702 ) 2
2302. 643 8 4 2325.64 7 .. 1 2349. 301 30r 10
2302, 902 1508 30¢ 2326. 16 . 2340, 55 W - )
03, 37 a | mmm oo 2324, 82 4 | e 2340 61 10et
2303. 617 10 1] 2326, 8B 10 10 2349 86 1
2303, 630 10 i} 2337, 085 - R 2345, 04 3
2303. 993 | .enicemimena- 3w 2327, 285 N W850.81 | 2| oo
I3, 443 3 1 BT 06 | .. 100e 2350, 46 10
2304, 5BT7 8 4 2398, 188 | _______________ & 2350, 60 20r ]
M, 714 10 & L32R. e S 14 2360.853 | o ___ 3
205,021 | aeeeeememiiaan 8 23249 28 4H IH 235114 4 1
2305, 22 e | - 232080 | o .. Bew 2351.41 | .. i
2305, 545 Wew 2¢ 2330.18 6 2 2351925 ..o 2
2305, T26 10 3 230,424 8 3 2352, (68 100R 20
2306. 934 | .o __ 2 2330. 544 1 5 2 2352. 24 3H
230614 | s -2 2330, 706 4 1 2352, 481 4
2306. 24 2| il [, 2330, B78 | o eeaaao o 10 2352. 5% 2
2306, 208 2 4 2331, 135 e 10 2352, 700 1
2304, 540 BOr 20 2331.1% | 3 2352. 900 10 4
20008V . i 1 233131 8 4 W63.115 | Lo 30
2307.216 | ... ! 5 2331589 | oioieiiemeeoo 10 2353.18 5 | e
2H¥7. 39 10cw ! 20 2331. 73 MNe 2 2353.55 | oL 4
2308, 060 | oooeaoaei.- 10 283181 | oeelaiimemes 10 235395 dor &
2308167 | e eemeene 10 b 2 A 2 2354, 08 30r 1
2308, 354 20 2 233277 | . 2 2364972 | L. 4c
230845 | e e 333, 9 15 1] 2354, 4 1
D308, 542 30c 1 2333. 82 20¢ G 2354. 773 15 3
2308.658 | .. 15 SEILY | il 1 2355, 02 W | cciccare—cawmas
Pl i R, 3 2333.81 | .. 5 2356. 433 1 40
209,818 | . 3 7534, 33 Ay 10 2355, 868 10 2
2310. 00 3 1 2334, 45 10 2 2356.126 | . ... 10
B10.134 10 3 2335, () 10e B 2356, 496 30r 10
B L1 | S 3t 2334. 61 b 2 2866.62 | . iemmamie.- 1
10938 | o 2336, T30 20r 10 2357. 035 15 5
2311. 180 20 L] 2336, | .. 2 2357, 20 5 1
2311. 576 ] 3 2336. 10 2r 18 2357, B0 3 e eaaeaaa
312,011 A 2336. 47 1 15 2357.66 | o ooiiaaa 3
B9 | e - 30e 4336, 718 10 4 2572 | a1 -1
2312 200 A 2336, 922 Z 5 2357. 91 1w
2312, 814 2 5 2337, 092 10 4 2358, 022 3
2112, 971 10r 8 2337. 43 3 1 2358, bT0 ]
813,12 5 1 2337, 953 408 .t 2358, 40 2
2313, 267 | cmmecmeemeaeaa 10 138, 461 20 & 2350. 167 5
2313, 340 20 g i 4 2359.38 | e em 1
2313. 838 2 2320. 28 -2 1359, 47 SH b el
2313. 922 4 2339. 48 1 2359, 780 | el 1
2313.88 [ 6 | e cemmmaan 2330.71 2 2354, 98 4 4
2314. 209 2 2339. 86 3 2380, 287 10 5
2315. 186 2 230,28 | 3| ean 2360, 897 2
2315, X8 4 0. 344 20 2360, 94 5¢
2315. 956 i0 2340, 038 T 2361. 47 e
2316.04 2 W13 | 2| emein 2362, 078 5
2316 4% 10z 2341 81 14 2362, 415 10
2316. 523 10 341,38 g 7 2362, 54 146
2317. 24 des 342, 0§ 2| . 2362. 84 e mme e amanan
2317, 722 § 24218 | s 10 2362.8 | 20¢ | e
2317. 889 280 2342, 731 an b 2382, 80 10c
2318, 242 30 2243. 330 2 T 2363. 805 i




TABLE 2. Are and spark specira of rhenium—Continued
Intensity and other characteristics Intensity and other charscterfstica Intonsity and other charaeteristles
Wavelength ‘Wavelength - .| Wavelength
Are Aperk . Ate Spark Are Spark
A A A
2364125 | o ______. 5 23RR, 918 L 2 2416, 285 5 40
2364, 23 . (S, 2385. 110 20r i0 2416, 30 10 2
2364, 44 3| s 2389, 270 - J O, 2416. 441 10 T
264,91 | o ieaoas 1 28D BT | oo meioea- 2 MITOH | ... a
2265. 316 5or 20 2385, 62 1 30 2417.661 15 10
2365, 666 20r 5 238075 | eeiiieeeiaian 3 MIT BB | e 2
2365, %0 150K 30 2390, 430 26r 10 17 89 - J N
2866.078 | .o oeemaoo. 40 2300. 503 15 3 UIB03 - 3
2366. 68 3 i 2391, 278 Jor 10 2418, 201 2 20
2366. 997 10 5 2351, B45 e 3c 2418, 392 4 5
286716 | i mamenaa 4¢ 2301.94 | 3 Mig.e8 | __ i)
2367. 55 A [, 2392, 36 16 3 2418, 404 60r 10
2367. 653 5r 0 2802 67 6 3 2418, 807 1o X
b 1 2303. 645 Sr i1} 2418, 955 3R - e
26788 10 2 5 A Y 40ca 2420214 | ________ ... 10¢
DIE.062 | .. . ____ 2e 2303, 853 5 2420, 28 -2
2368, 12 7 2304, 252 4 2420, 25 1 1
e Li i N 4 3304, 37 Jor 1n 2420.72 5 1
2368, 27 5 b0e 2304.72 | 5 2421. 38 11
2308, 88 152 5 2305, 09 LT e 421,41 | e meeaeen 1]
I68. 03 | oeeoaiaoa- 4 2305, 33 YH e aeianas 2421. 66 2 e ———
23691582 | . ____ 10 st L ) (N 3 2421, 70 40r 10e
9360, 2T hir 15 239596 | - _______ 3 2421, 483 30r 10
2369, 475 10 4 2308, 03 7 1 2422.11 2| mmmemmememame——
369,97 | oo . 20e 28%6.06 | ... ——m——— 4 2422.3¢ | ___ .. 2
2370. 762 10 100 . 2396.13 3 1 22,60 | aeeeeimieeaa- ]
5371, 500 307 10 230622 | - 1 aga1e [ CTTITTTTTTTIT 20
237169 | 1 it O | R U 10 2423, 0e 4k
/7L | s 4 2396, 701 40r 15 2423, 78 weE | .
2372. 610 40¢ i0e 2397.31 50¢ e 2423, 842 10¢ 1006w
IT2.880 | e memeieen ¥ 2307. 605 - 2424 652 10 160
2873. 274 7 4 2308, 25 10 2 2424, 05 2 2
2373. 476 10 50 2408, 430 2 L] MER1E | .. 1
3. - 20858 o oo 10ew 2425, 38 30¢ 10
2373. 747 15 4 208 71 15 3 242548 | aemaeos 3¢
2373, 962 1 15 2308, 488 15 4 2425, 700 7 3
b S [ 3 [B00.02 | e 4 2426, 195 10 3
2375.073 100r 20c 2350, 533 10 3 2426, 466 | _____cmeoae- 2
2375.33 Y 2300, 648 & 4 2426. 635 a0 10
2375, 815 15r 10 400, 72 20¢ 20ew HALME | e eeeoos 13
2375. 93 10 23 2400. 893 30 10 H27.3 A R e
2376. 334 4 1 01, B30 an 2 2427.73 8SH 3H
2376. 820 10 3 2402 116 15 L) 2478, 145 3 5
2377104 10 3 2402, 604 40¢e 20¢ 2428, 576 SO0 80
2377.333 We 10z 2403, 036 10 G0e 428, 8¢ | .o 3
2377.620 | ao . . 10 O3 B7 | e immaaoaas 7 HI.00T | L. oo 4
2378, 40 N (O Py 2404. 340 100r 200 2429, 24 1 ]
2378, 526 5 20 245, 056 3008 70 2420, 48 i0 T
w7898 | .. 4 245, - 200r 30 #3278 8¢ 2
2379. 101 3 20 05,81 | el 3 B480.518 | ..o - 40
b= - v A 3 2406. 11 | oo 2 2430, T80 e cmmmm = 2
2378, 774 40r 15 208.33 | cerrecmemaean Te ML 0B | o )]
379, 950 - - 2406, 695 G0r e 2431, 538 50r 20
2370002 | ceemmmmmam e 240738 | oo 3 2431. T44 ) 4
2380, 225 e 10¢ 2408.23 | ammeemmeaaeas 5 2432, 18 80c 180 4Ccw
238063 | a-eemmmamaaa 2 2408, 405 4 1 2432, 617 5 1
R0, BO0 15 5 2408, 578 3 1 2432.70 20 5
2381. 136 400w 2 2408, 989 1 20 2432 B7 | e raom 10¢
2381, 81 ] 4 2408777 | emeemmmaeeae ¥ UBOT | e eoe- 2
% 1 i0 2410. 000 1 20 2433. 28 20 10
2382, 40 SH 2H 2410, 28 [ 5 433,385 | _____ .. 5
23R3. 4 8 4 2410.37 r 202 2433. B0B ] 2
238342 | eoccmmmea —— 7 2410, 80 & 2 b Y 40
2383, 46 S -1} 2410. 89 Ll g 20e 2433. i0 3
2382, 67 106 % 2411, 230 4 | eicmiiiceaaa 234, 536 - ———
23R4 382 | o mmmmemoeo 7 411, 245 2 2434, 62 A
2384, 50 104 h 2411, M7 He 435,31 15
23B6.02 | cmemaccmmmemas 8 12,626 2 2435, 52 4d
P3R5, 382 | e eimemmman - 15¢ 2412, 974 3e 2436, D46 §
4 15 4 2413. 216 10 2436. 48 3¢
2385, 68 10 2 2413. 429 Tein 2436, 51 2
2385, W4 6 218.741 | 0| e B - T
2396, 176 [ mm————— 2413, 81 15 2436, 74 10
2386, 10 5 2414. 198 7 2434, 95 4
2386, BOS be 100cee 2414. 48 7 4313 2
9387, 458 5 2414, 887 10 2437, 43 1 10
2387, T45 5e¢ 2414, 60 % HAIT.TI0 | e 10
7. 2 2415. 261 4 4 2438, 145 5 1
2388, 319 5¢ 2415. 84 10¢ 10e 2438. 20 1 8
2388, E&D 20¢ 241593 4h 4% 2438 462 30 * 10




TaBLE 2. Arc and spark spectra of rhenium—Continued

.. —

] 1
Intensity and other characteristics I Intengity and other characteristics | Intensity and other characteristics
Wavelength , Wavelength Wavelength
Arp Spark Are Bpack Are Epark
A A | A
2430, 06 30¢ 10¢ ea 4l | 1 | asermn 5 2
2438, 62 4 3 2463. 307 15 5 T O248T 331 Z00R 104}
43984 | L ... bk 2463, 84 5 1 i 2487, 362 Tocl
2439, B S R, 2463, 95 & 2 | 24ER. 104 fie
2440, 41 30 a6 Me4.20 | L ... 1e | 248804 | . ... a0
2440, 58 10 3 2464. 63 3 1 OBBROB3S | o .. 2
0.9 | - 1 2485, 13 30 ] 24B5.482 | .. ______ 4
2441.05 | .. __ 1 2465. 29 e cmmmma—ra 10 2400. 161 3 5
2441, 35 3 10 2465, 80 2 o0¢ , 2480, 28 2 30
2441, 47 100R 20 M65.97T | e 3ch | 24940 | 3h
A1 T I 1 2468, 042 5 2400, 50 S
2442, 510 40 10. 2464, 546 i 2400, 760 g 3
244284 | .o 1 2486, B10 2 20¢ 2400, 91 [, 1
24432 88 2 O, 2467, 308 15 2 2401. 07 B Ie
2443, 10 [, 10 2467, 574 15¢ 100¢ 2401. 234 2 10
2443, 353 20 4 2467, 706 - 2401, 407 2 [ .
2444, 00 e | e eecieees 48780 | 4 2401, 881 1 20
44,14 | L Th 2487. 85 200 20 2402, 13 ar 3
244464 | . ___ 20 68195 | _______________ 10e 2408 537 1 5
2444, 143 oy 15 8. 480 | ... 7 - 2492, 55 9 8
2445085 | .. __ 10t 2468.608 | __.____.._.____ 4 2492, 751 S 3
2448 144 8¢ 1 2468, BOS 5 | e eneeian 24032, 838 3¢ 3
2446, 285 8 2 2469. 03 15 15 2493, 17 L1k
- 2446, 404 3 1 2480, 356 be 100ead 2403, 25 24
T L 10 2470, 052 - 2 2403. 461 1
2446, 881 10 5 470 164 4 1 2403, 597 [, 2
2444, D78 30e 10 2470. 276 2 24M4. 01 e
2447, G55 5 2 2470. 810 5 50 2404, 217 [, k1
2447, 852 2 2470, 92 - 2494. 260 2 o
2448, 051 5 3 AT 040 2 20 MM4.517 | ... 1
2448, 20 4 MTLAE | 4 2404, 608 1 1
48, 1 ] 2471428 | L emeeeena. 2h 2404, 70O 2 1
2440. 033 5 100e 2471. 486 2| el d9514 |- K
2449, 523 20 ¢ 2471.93 2 1 2406, 263 Be 4
2448. 710 H0r 20 2472, 008 3 1 2495386 | .o oo 3
260320 | el 7 2472, 14 2| e 2405. 620 2 1
2450, 413 2| el 247255 | 3 2408, 95 [ 2
2450, 895 30 3 v N 1 2408, (39 30 o
245024 | e Jiilig 2473. 72 e 100e 2496. 692 10 3
2451. 32 - 2474, 208 15 2 2407, 168 | el
3451, 683 [i] 1 2474. 726 15 T HOT. 820 | ———— 4
2451, 910 & 2 2475.172 10 30 2408, 03 d¢ | el
2452, 087 2 2475470 | ... &h 2408.080 | .. ____..____._ ]
2452 22 2 2476.197 i 2 2408, 2156 20 10
2452. 63 2e 2476. 275 e 2498 B66 | ool 1
M2 T | 2 | - 2478, 232 10¢ 2408, 861 20 5
452, $49 1 MTT. 43 100¢ 2499. 19 N S —
2453. 14 20 2477, 50 ? 2406, 475 T 3
2453, 493 3 2478. 07 1 2405, 2 1
9453, 4e TE. M6 | el 16ed 2400.088 | ________..___. a
b 1 - 2478. 58 . 2500, 012 L] 2
2454, 334 1 b i 1) - 2500. 312 10 4
2454, 55 2 2479. 02 1 2500, 568 10 10
55060 | 4| oo 24717 | - 2h - 250005 | ool 2
2485, 097 10 2478, 280 N 2501, 35 - S -
2455.88 | ameeaaieaas 2 H79.341 | . — 4 2501, 7211 &0r 20
2455. 827 10¢ 100e 480,681 | o iaeeaaa & 2502, % ) R,
2455, 687 20e 4¢ 2480, B20 L . 2502, 348 B0es e
8 1M | e 1 481,12 1 1h PRUR YIS | el 3
2456. 4306 | oeeecmmmemnna- 2 2481, 4 2 M08 | L 2h
MEETIT | o eemeees ] 2481 35T 2 et 2504.86 | . ________ 2
2456, 981 10c2 2es 2481. 534 2 Zh 2504, 488 | L oeemeneaam 10h
2487, 36 1¢ 100¢2 2481. 658 4 1 2504, 596 e e
2457. 506 L 24R1. 08 1c Brip 2504, BE1 B vm—
HEE 200 | .. 1 2483, 109 & 2 250611 | o aeeaeee- 1
2458, 577 2 . 2483. 38 5 1 2505, 210 | o oaaoee- 4
FT v S ] 2483, 920 2008 B0 250689 | _______________ 4
2459. 105 5 2 MR4.12 e accmmmm—— 25 2505. 43 .
2459, 62 i 4 2484, 406 | 2 2505. 45 30e e
2450, 672 2 A, - 2484, 51 L 2508, 585 | ... 1
460, §1 4 e MBL B0 | . R 3 2506. 800 | __________ — 10
24590, 80 | o mmiammmen 1 24B5. 158 10e 2¢ 2507, 402 J0e 14
460, 24 20 5 MBS 48 | . R SHw PHITBS | oo icememees 5e
M00,99 | o loaooo e 2485, 50 <1 (A, 2508, 08 -
2461, 106 2005 40 2485, 805 20¢ 10 2508, 482 | oo 2h
2461, 84 40cw 200w 2488, 102 2 2508, 841 2 ]
M462.181 | o aas 2 2486, 328 2 2608 9491 R 104e
2462, 530 10 3 24B6. 46 4ewd 2500.60 | oo h
MEZ. 668 | oo..ooas z 2488, 770 fie 2508, 562 e of;
2462, 915 Bew e 2486. 970 3 510,11 | .. 20




TapLE 2. Are and spark spectra of rkem'um—Continued

Intensity and other characteristics |

{ Wavelength |- —|, Wavelength
Are Bpark |
A | A
2510, 771 5 2535, 774
2511.250 i0 2538, 368
B511. 285 104 2636, 510
2gli. 818 | 7 gﬁ. glg
2511. 720 7.00
Frgpe—— : e
4 1 .
2512, 414 | _______________ 2 2537, 85
Bae  h 1 A
3 1 X
5514. gs | h ah %3. gf
514. 510 20 B )
2514, 851 | 3 2 540, 057
2514805 | 3¢ 1e 2540, 45
2515, 190 ! _______________ 2% 2540, 513
2515, 351 2 2 2540, 706
2515, 470 6 5 2541, 070
H16.120 - 150r 100 2541, 27
gg{g. gl ‘ 3 2 2541, gﬁ
3 R 3c 2541,
pa | 1 i
. B 4 .
2517, 350 T M 2543, (22
A * 2543 471
2518.720 | .. 10k 2543, 835
2518, 87 - 2544, 215
2518, 130 & 2 2544, 739
e | & % Hhi
2521, 50 10¢ 10¢ 2545, 485
2521, 59 5 5 2545, 258
2521691 | eeeooeioieaos 16k 2546, D08
2522, 004 ¢ Tk 2546, 450
2523 719 b 2 2546, T4
2523, 190 4 1 2548, 02
g,zg. 3(112 S S 2 2547, 398
3. b 1 2547, 591
Bams. 708 * : frolin
2524, 155 b P 2548, 358
259480 | ... 8k 2548, R85
St o % 2 batd 847
2525, 548 20¢ Ty T " 2550, 091
2595, 653 by 2550, 338
3525, 765 | 10 2550, 444
9598, 32 10 2550, 613
1526, 27 6 9550, 427
2598, 536 3 2551, 463
D526.66 | eemeoceenooo.oon 1 2552, 021
259, 809 io 4 552
2526906 | --rocemmmenns a# 2553, 538
asg. 3&1s F; 2 2554, 18
2528186 | aoooooooa 2554, 630
2628, 30 2 .
2528, 486 1 . The 9555, 116
2598, 62 1 100w 555, 2%
275, 36 1 2 2555, 831
59926 | o 2555,
25% 50 1gh 2555.262
2529, 57 2656, 51
2530, 237 Y 2056, 918
237 25
2530, 280 2 2557, 414
2530, 457 3 1 2557, 64
2530. 93 L S 2558, 082
2631, 404 5¢ 1a .| 2659.076
%r,em 2 % i 255% ;(';;a
2338 . 40 2554, 707
253246 | Be 2 2559, 882
9532538 | aececoerocens 5h 2560, 366
2532, 848 5 3 2560, B02
2533, 063 4 2 2560, 75¢
2533.119 4 3 2561, 184
2533310 16r 10 256127
2533, 74 1| . 2581, 402
2634, 090 b 50 2561, 712
2534, 805 S0cw 20¢ 2581, 920
2535, 725 h | e e s 2562, 061

Intensity and other characteristics ‘

Intensity and other characteristics

‘| Wawelength
Are Spark | Arc Spark
A
10k 2563, (N6 20p 10e
3 2563, 971 2 1
2 2564, 186 aOR 20
4 1 2564, 347 10¢e Shi
1 3 204,050 | . . 2
_______________ he 2585, 297 R 1k
4 2 2565.588 | ... 10
5¢ 20 2565, B30 [} 4
4 2 2565, 08T 3 1
20c 10 2666.366 | ____ ... 0
_______________ 7 2566, 569 8 3
1 2584, 735 4 1
7 5 256692 | __________ 4hf
3 | 2568. 320 5 3
401 20 2568, 638 10¢ Jo0
5h Th 25648, B17 2| ereececmeeeaan
20h 3h 2569, ¢ | . -
20k Sh 2560, 1092 S 3h
_______________ 6 2569. 327 ¥ a
_______________ L1 2560, B2R e,
3 [l 25670. (46 4 a
i 2 2570. 156 3k
2 1 2571, 256 10 10
_______________ Ak 2571, 805 1 e
n 15 2571, 810 10w 300ew
B A VAT | e el 5k
10 B 2572, 476 2h 1h
100¢ 40 2573. 760 e 15¢
2cur 2Dew 2574, 988 3k 1k
3 5 2574. 211 6 [
aor 30 2674, 686 3 . 1
_______________ 154 2575, 317 30
2 1 2575, 664 1A
_______________ 2 2575. 85 Ic
S 2576, 238 20
_______________ 2h 2578. 316 6 3
b 2 2576, 408 4 1
1 ok 2576, 68 -
............... 7 2576, 818 [ Jew
j1i] 6 2577, 030 3 1
_______________ ah 2577.614 B 3
20 10 2578, 120 10e TV Sc W
[i] 3 2578.862 | _______________ 10
She | i 2570, (05 10 LT
¢ 100ew 2579, 343 2 ! 1
- 2579.590 , | ... ' 1
_______________ 5 2570. 778 h 1h
i 2 2580, 102 ¢ L ... 4h
1 3w 2580, 203 4 2
2¢ 2e 2580311 7 15&{
10r 20 | ossries | .. _____ 1h
10¢ Nle | 25BLA21 | ...l [
3e 100¢ew 2581, 438 T
15 10 2581 f49 2h 14
4 200 2882111 | ... 10:We
6 '3 2552, 240 2 1
2 1 2582, 767 10 10
_______________ 2% 2552, 870 O Tew
3 1 I583.146 | .. . 4
4 3 2583. 408 3 2k
5 2 2533. 873 4 2
BIR 40 2554, 523 6 4
............... ah 2534, 768 10 7
2 2 2586, 061 6 3
e mma———— 0 2585, 580 Be 2e
________________ 15 2586. 425 e cmmamaima i
1De e 2526, 788 SR 30e
p. 174 10 2586. 995 7 5
............... 5h 2587, 160 150w 4t
L] 3 2688034 | ... [, 50h
i) 4 25BE. 297 | ____.____ [ 2
1 D598 879 | e mimemaa- &0cd
1 258R. 786 2 1
1 2589, 218 3 2
Bh 2530, 310 4 2
- (S, . 2580, 584 B 3
H] & 2590, 480 4 2
_______________ h 2580. 629 3c le
_______________ 4 2581, 100 5 2
. | 2581.183 B 6




TABLE 2. Arc and spark spectre of rhenium—Continued

Intengity and other characteristics Intensity and other characteristics Intensity and other characteristios
Whavelength Wavelength Wavelength -
Are 8park Are Bpark Ara Spark
A A A
2881, 430 6 3 2620, 344 30R 20 048, 100 7 3
2601, 30r 13 2620. 628 B¢ 1 W48.462 | ... e 50k
2601, 289 10s 3¢ 2620.887 | ...__.. 24 2648, 508 a T |
2502 §43 10ets Bew 2821. 144 10 5 2649. 160 5OR 40¢
2503, 48 mvmemam—————— 8h 2621, 208 e mmmm—cann— 10 2649, 884 10 3
94, 8T | . 2 2621, 310 i1 2 2650, 197 104
2504, 0R 16cw 2621, e ——— 2 2650. 339 [
2504, g82 & 1 221870 ] el 3 2650, 893 dew
2505. 234 &R Bcw 2021. §75 15 6 2650, §77 4
2506, 006 | .. .1 2622, 276 . a 2651, 349 2H
2598, 404 10¢ T 2022, 752 R o0 251682 | ... mwmana 5
2508, T80 10r 3 2623, 3H 17 2051, 1008 30
2506, 950 16 10e 2623. 286 20¢u 1010 2652288 | o .. ._ —— 2
2507.288 | .- ————— 1A 2428, 772 2 1 2652 392 ] 1
2557, 961 o 3 2624501 | el 10k 2652, 506 e mm——— r———— ok
W8 108 | . 34 2624806 | oo oo 2 2652 911 20 10
2558. 631 16R bew 2625, 041 8 3 2653, 184 1k
2599, 528 et 2 25,128 3 1 2653. 485 .1
2650 856 50R 20 2625154 | el 2k 2553, 740 4
280025 | - 1k W25.438 1 .. ok 2654, 120 1%
2600, 518 Se 2e 2625. B0G T ] 654,890 | e 2%
2600. 10¢ be 2625, 898 J 2k M54, T3 10 2
o 15¢ Bz 2626. 2K) | 2654.908 | . 10¢w
2602, 10c e 2826, 536 5 2 255.048 | ___.___. PR 3e
202,682 | oo ——- 2 226,870 | eimeeeeen ] 2655, 178 14 5
2502, 926 10 7 2527, 450 T 2085269 | L ___.. P b1
2003, 462 15 ] 2627, 868 e mmma oo 4k 2656, Bdd 18¢ 82
2503. 47 sOAT 2637, 3 1 2656.392 | . ... 2k
2603, B 40ct? e 2628288 b s . 100k 2656, 486 . .
2004832 | ____ e ok, 2629. 144 N 2656. 3
2606. 480 [ 10 2620.608 | . 2k 2456, 950 i
2407, 318 3 2680. 150 8 3 2657. 440 .M
612 ] s R 2006wl 2630.436 | .. s 2857, 50 1
2607, 936 10¢ 20 2630. 652 L 2658, 238 Je
3 1 2630, 754 T F3 | 26568, 688 4
2608. 10 400 2630, 861 1 0t 5 2650, 024 20 q
2608, 746 ] 1 2630. §57 - 659, 236 | o eememmee 1
2600, 5 ] 2631. 569 20es ¢ 2650, 510 1heto 2t
2604, 204 5 2 2631.836 | . ...... &h 2659.552 | s 4
2600, 404 9 4 32,16 | L ___ 20 16H7T 2660, 702 10 7
2600, 705 2 2633. 008 10 8 | 2680.040 ze eeeeemeeeaaenn
2600, 839 5 2633.084 | ... ] i /0.21¢ | ___L___________ e
w008 | % | . 2633, 814 20 15 . 2680, 342 5 2
2610. 120 Y 2638. 778 | e oh 2660, 538 7 4
2610, 545 o0k 2633. 802 [ I 2680, 828 8 1
2610, 650 4 1 2634, 352 10 4 2660, 928 T
2610. 874 e e e 26834, 798 | 9 061, 034 2
2611, 536 HE 10 2634, 0B 2 1 2661, 223 1
11, 603 408 15 20636118 | aF 2861, 506 1
2611, 702 1] a2 2635, 831 ar et 2661, 760 T
2812462 | ____.____ v———— wEhe 2636. 019 I T 2862. 106 2
2612. 730 10e 3¢ 2636. 637 100R X0 2662, 464 4,
2612.788 | _oeeeae. - [ 2037. 006 10¢ 160c 2063. 168 L
2612, 858 8 ] w3814 | Th 2663, 633 3ew
2612, 620 3 2 2038, 656 %H 1k 2664. 215 5
2613, 235 10 3 2038, 018 3 2 2664. 556 1
2613.363 | L _ememmos ah 2639, 346 3 2664, 807 &
2613, 44 15 L] 2640, 140 Few 2664, 1%
2414, 168 2 1 2640, 282 3 2665, 638 1
2614, 558 R M 2641, 021 a0 2865, 90 25w
2614 B5G 1 2641173 1 066,24 ) _______ .. L
15, 274 2h 2641, 300 3 2666. 421 ;
2615. 59 5h 2642 131 10 2668, 632
2615, 676 5 2842, 25 Hew 2047. 130
2615, 76 5k W42 752 50 2687, 54
2616, (42 1| el 2643, 052 1 2647, TH3
B.I30 | eimmmmamee- 2 2643. 672 217 2647, 863
2616. 215 1 1A 2644. 266 5 2608, 011
2616. 720 4ew 150¢268 2844. 583 44 2688, 154
217,112 15 [i] 2644 701 1 2668, 887
2617, 442 10 8 2644, T6R 2 2660, 35
2618374 4h 4 2845, 212 2H T 2660.536
2618, 7L 4h 2645, 804 4 | 2869, 740
2618 742 ? 2846. 100 14 2860, BAS
2618, B0 5h 2648. 379 3 2670. 236
2610, 082 1A 2648513 | .o .. ... 14 2670, T90
2619, 502 1k 2647.128 1144 e W71.320
6i0.668 | 1 | . 2647. 40 2 1 2671, B42
2619, 806 10ks 2047, 578 1 20 | 2672 064
3 20 2647. 768 3 eea . il 2672285
217025 52— 199




TaBLE 2. Arc and spark spectra of rhenium—Continued
Intensity aud other characteristics Intensity and other characteristics Intensity and other characteristics
Wavelength Wavelength ‘Wavelength
Are Spark Arg Spark Are Spark
A A A

2672, 420 b 2 2701, 206 2k 2724, 934 3 1
2672, 70 20 62 2701, 556 15 2725. 520 | ... — dew
2674, 339 200R 100 2701. 726 1k 2725, 890 1 3
2674, 44 1% 2702320 20k 2796, 323 2 1.
2674, i 2702. 668 8 2726.57 | e emeeea 3l
74, 917 8 2 2703, 248 [ 2,870 | e 15%
2675. 625 2 1 2703. 510 1H 2797. 34 e 10e A0
2475, 90 10 4 2703. 143 3h 2727, 548 20¢ b
2676. 088 ? 2 2704, 099 3 2727, o amm——— 2%
2676. 253 10 3 2704, 179 1 278, W6 2h
2676, 866 6H 317 2704. 369 20¢ 10 2798, B28 10 4
2677.032 30¢ 20 2704. 769 § 2 2729, 40 P 3¢
2677231 | ... 2% 2705 078 82 ¢ 270, 200 2 th
i (T &h 2708, 15 T 2729. 427 dc le
2677, 764 15¢ 8 206.39 | e eemeeaeea 2h 2729. 625 1% &
2678, 054 3¢ 1 2706, 488 5 2 772 | . — 44
2078530 | ooooeeecnoooe 4 2706.996 | e . ah 270,808 | e 2
2678, 857 2 1 2707, 074 2% 1 2730027 | maeerne e 10
2675, 096 2 10 2707, 401 15¢ 3c 2730, U7 4e ic
267D, 628 7 3 2707. 852 10 5 2730.668 | el 10k
2676, 014 80¢ 20 2708.322 | oceeee- 44 2730, 826 10 2
2681, 010 9 4 2708, 442 7 3 280,811 | e 2
2681838 | oo 5H 2705, 500 2 1 2781, 228 3 1h
2682067 | L. ... .. 2 2909.91 | i 10cw 2731. 416 2 A, -
2682, 368 5 2 2710, 224 20erw 8cw 2731 562 5cl 180w
2682, 502 Te 3 W | . % 2732, 208 5OR 10
82888 | . ah 2710 403 16cuws 8¢ 2732808 | .. . Berr
2683, 030 3c 1e L S 5c 2733.04 10c2 300a
2683, 568 4Dcrw 30¢ 2710. 887 17 | acaa - 2733, 41 16cte Sew
2643, 688 P 3k L8 | .. 106 2733, 96 5A 2h
2684, 382 3 1 2711. 298 P [i' 3 2734, 31 10 4
2084, 438 | 2711, 382 3 P 2734 npmimm—am——— 24
2684, 607 6 1 O T R, 1 2734. 886 10 8
084, 748 g m A0k 2112, 249 2 P 735360 | eecmmemeeen 2%
684, 1 2712.476 20¢ [ 2735. T4 le dew
84080 | eeeeeeas 108208 66 | Bh STEAIVG | L. era——— 1k
2085, 214 5 2 2712, 100 5 1 2738, K2 [ &
2685, 411 10 5 2713. 024 14 e 2736, 76 e 4
2086, 160 2 i 2713, 160 10 Te PI3T.B66 | b

. 2086 344 2 1 2887 | oceeene 15¢ 2738, 323 16 B
2687, 19% fie 2¢ 2713, 664 3 3 2738, 625 4 2
BGRT. 602 | e oeeoooe- 3k PTLAEBZS | o oceeeee- 3h 2738, 752 10 44
2448, 318 v ann 34 2713, 99 3H | - 2730, 2c 10
2088, 60e 2714130 | e 2 2740.074 % 2
2649, 340 7THw} 3H® 2715, 052 emammmanaan 2h 2140408 | o 2
280,838 | ... 20 2715474 300R 150 2741,506 | L. 14
2600. 17 | S I 2718, 770 30r 15 2741 967 1he 30
2600, 47 20Enw0 HWH 2716. (154 - 2742, 744 7 3
2650 785 30Fw0 10H 6. 144 | o _ 3 2742, 856 10 8
2601.262 | . W 2716. 246 Acto Few 2743.122 2 1
2601, 604 e m——— 30ctr 2716, 410 [3 3 2743, 258 e le
2002506 | .. % 2688 | eeoememeenan - e 2743, B50 8 2
2603104 IR . 30 2716, 754 15 7 2743, 738 2 1
2503, 224 4 2 2717, 09 3cw Lciw 2743, 874 15 10
2004710 8 3 2717. 218 e 3e 44, 20e Ge
2608, 8 ] LTG0 | o es 10c10 2745, 014 2 1
2604, (34 F3 1 2718. {1 3H aH 2745.284 | ... e 21
2604, 394 20c 10¢ 2718.859 | ... ... —— 3 2745, 564 5H 2H
2605, 248 [ 8¢ 2715, 789 10z 4¢ 2745. 867 15 &
W54 | . 1k 279.8% | .. 2 2747, 438 20r b0
2605, 562 15¢ 7h 2719. 538 16 & 2747, 827 1 [
2005668 | ... ... PR 44 TI0.836 | e 8h 274885 | cmeemeo 20d
F I 1 2716, 848 # e m——— 2750 322 8 1
2600, 150 i 1 2720, 058 ¢ h 750,564 | o omees 80c
2006208 | . 3h 2720. 364 2 1 2751.38 2k 14
2606, 376 Tews 4ew 2790, 050 10e 3 2761. 51 3 1
2096 640 7 2 2721, 003 le | eiimmameees 2751620 | ... S 6
2606, o 1 2781 21 | emoeeees —— 5h 2752.484 | oeeee- r——— Bow
2607, 285 20c1 10¢ 271,316 mmmmmmm———— 4 2752, B62 15 7
9657, 368 H 1 Q56 | e &h 2753, (46 30¢ 204
2657 B4 20cw 1010 2721675 7 3 2753280 | .- - 2
2098, T4 154 1 2722, 60¢ s0ck 2753. 638 2¢ 100ctes
w;en.462 | 5 2722, 702 80 50ck 54004 1 . [ 2
2009, 580 16¢ de 2723, 16 3 2754, 510 ] 8
2600. 978 H i 2723, 836 30c 20 2755, 212 e 4c
S00.027 | oceceeees 5 2724, 48 2 1 2755. 330 eeemamm—— . 1]
2700, 211 —n- R Be o72LBRE | ... 3h F24ih T S .- 104
2700. 478 2 I 229 36l | oo ceiemeeen 2 2756. 71 a 14
2700, BO1 B 2 2794, 437 5k 24 TG B06 | ——emannna 2
2700, 977 2 2724, 686 9 3 7752, 486 15 6




TasBLE 2. Are and spark specira of rhentum—~Continued

_ Intensity and other characteristies Intens{ly and other ¢haracteristics Intensity and other characteristics
Wavelength Wavelength Wavelength
Are Bpark Are Bpark Are Spark
4 A i 4

Q5T.T00 | oo 4 788, 138 15 9 2R16. 319 30 20
2757. 906 40r 15 2786. 460 3 1 2816, 454 30 15

58. 05 104 7h P7BA. KR 2y 8 ZRIE, 4dd B 3¢
9758 418 | L. . ____. 3 276662 | .. .... 5% WIB A | 3h
2758. 706 10 & 2787. 386 7 4 2618, 783 2ew Hercl
2758, 76T 3 2 27TRY. 540 1 1 2519, 523 4 2
0140 3 . \H 788X | ... 34 2819, 7 4ew el
2760, 25 H 2780. 026 1 i 2819, 951 5cw 40c1p
2760, 212 .. 2780, 173 e 2e 2820, 01 10¢ 57
2780, 404 B 2h 2750, 2R8 15 1] 2820, 260 4 2
0.4 | L. 1h 278958 | . __ Seowd 2800, OTH 4 2
2761. 08 h 2h 2789, 85 2H 2K 282110 | e L. ]
2761, 502 2 1A 20,416 | . ... b 2822, 123 15 7
2761. 926 e 8 2700. 039 30e 15¢ 0822341 | ... .. @’
2762, 786 4 4 2. ) ... I, 1h 2822, 407 & 1
2743, 206 d0cwl 156¢2 2791, 260 A0 30 28922.404 | Lo ___.. 3k
2703, T02 4 e 27938 | .. 1» 2823193 15 8
2704. 704 5 3k o27H1. 626 10 5 2823, 310 2¢ H
65086 | L. ... 24 2752, 010 3 1 2823, 502 2 1
2705, 282 2| e 2792, 382 3ew 3ow 2823, 541 2 1
2630 | L. - A 2742, 40 2 1 - 2823780 | Brw | o eiaeae-
6.6 | .. 3oh 2793, Gh4 1ie 10¢ 2823, 582 160¢cw
2766. 051 9 3 2753, B0 10¢ Te 2824, 245 7
2766.102 | . __..__.____. 7 2764, (36 2 1 2824386 4
2768, 390 e 13W 20w 274,172 o ah 2824, 506 &h
2766, 648 7 4 2764. 472 3 1 2824, 530 SH
2767, 576 ] 2 2704, 632 Ah 38235, 458 10
2767. T4 20 10 2795. 028 - 3k 2826, 50 4k
XW8ATT | L 2% 2705. 426 104 2825, 846 1
2768. 282 6H AT 2796078 a 2825, 952 lew
2768, 851 145 ] 2708, 467 1 2926. 670 14 1h
2768. 954 3 1 2796. 616 3 2896, 750 3 1
2780, 315 S0 e 2708, 1] 2826, B12 4 2
2768, dew 2 2797, 208 1A 2826.004 | ____.__________ 1h
270080 | 2 2707 444 3e 2827, 234 7 &
270,130 | ... 2c0 2707. 002 54 2827. 523 e 15¢
2770, 417 TOR . 30 2798, 104 5 2827, 7 3
T 61 | .. . 2h 2798, 640 1 2RIR, 226 10el 10e
270,84 | . 1k 2798, 870 5 2820, 164 4 2
2771. 639 15¢ 8¢ 2708. 018 3¢ 2820 BST 10¢ 4
277L 9 | .. 2 2709, 245 24 2630, 090 [ %
2772 421 8 4 2800, 112 ic 2830. 352 15k 104
2772. 687 | 3 1 2800, 206 1 3 ] 3
2773. 100 20¢ 10 2800. 621 3 2831, 162 2k
2773. 214 -2 1 2800, 746 1 28351, 360 1
2773, B2 3 2 2801, 184 2% 2030782 | e 24
2 | L 1 3901. 562 2h 1. 854 2h 24
2774. 983 10 4c 2801. $03 1 28I | e 5
2774, 509 ] 2 2502 24 SHw 2432 540 2h 24
2775.126 10cw et 2802. 408 2 2BITBET | . 1k
2775, 457 2 1 28012, 520 Jew 2R33. 02 2 1
2775. 630 15¢ 4 202, 97 1 I3 | e 4e
2775, 48 1w e 2803. 063 i 2344, 077 4001 20d
Prilil-" i S 3h 2803, 28 20¢ .1thol 2834, 508 15¢ be
2776, 560 S 303, 926 BWILTRZ | e dew
2776. 1} & 2804. 506 se 2¢ 2336, 034 5 2
2777, 223 8 4 2805. 105 1¢ 1e 2835, Bdd 3 1
2777. 438 i 1 2805, 398 3¢ 1e 2836. 006 ] 2
b riri) 150w Gew 2RAG. 077 i 3 2838.361 | . 5k
21777 | . 50¢ 2807, 510 3h 2% X Ths 3k
2718, 092 15 9 ORO7. 618 | oeiceeo. ] 2836, 991 15240 Sewr
2778. 418 3¢ 1¢ 28Y7, 20ews 10ecto 2837, 547 ane 20¢
2778, 408 1¢ ] 2BOH. 456 4% 2h 2R37.072 . [,
277%. 082 10 5 2808, 108 3 2 108 7 3
2779, 200 15¢ 5¢ 2ROG. 370 3 1 2838.238 | . 10
780.004 | 3 OROR 435 | o e naao 10k 2838 5G6 3 2
2780. 850 15c10 Be 2800. 08 2 1¢ 2830.08 | . 5 20W1
2781. (B4 e amm———- 44 210330 | 108 2E30, 158 8 3
2781. 34 30r 15¢ 2810, 618 2 1 2838, 867 | e 3%
2781. 714 I 3k 11,495 | o 2840. 024 | ... - ik
b L1 Y 104 2812. 073 15 7 2840). 348 50r 40
2783, 141 7 3 2912, 365 20 ) 2R 4 | ..o 24
2783, 570 Blgw 400 2813. 112 15 7 2840, 579 3 3
aed M2 | L ... 3 I | e 20h 281275 | cemeeoooe 1
2784, 2¢ le 2813, 64 5 2 2MLGA9 | . H
AMB4.618 | .- 1 2813, 964 204 10 2841.TOB | s 2h
2785, 208 -50r an 2814. 674 40R 30 T2 588 | z
2785, 424 10 5 W1, 278 2 S w—— 2843, 000 &0r 50
2785, 714 9 ¢ 281531 | .o 3c 284310 | . 3h
2785. 960 2 1 2515, 640 10 5 2E43. 662 | ..o .. 3h

217T025—52——8f




TaBLE 2,

Are and spark spectra of rhenium—Continued

Imtensity and other characteristica Intensity and other characteristics -l Intensity and other cheracteristios
Wavelength Wavelength Wavelength
Are ‘ Bpark N Are Bpark Are Spark
A A
2843, 665 h 0154 | ... 2
2843, 762 28 2902.112 e 1e¢
2844, 162 3 2002. 48 100c T
2844, 854 2 2002, 5% 7 Hlern
2B45. (40 2 2002RE6 L Lo ]
2845. 176 20¢ 2903. 293 1 1
2846, 478 sh 2003, 760 5 2
2846. #70 5 2004. (43 3¢ 2H
2847. 1856 4¢ 2004, 55 3l 30c 3, 127
3847, 568 4 2004882 | L. ok
2847 T4 2eur 2005, 393 10e Be
2848, 112 2 2005. 584 30¢ M
2848, 280 200 2006854 | L ________._ 20w
2848, 360 30 2008, 016 15 10
2848, 400 3 2006.11 | .. 2h
2R48, 066 & 8. 775 | . Ik
28249, 22 3h 2007, 100 10 5
2840, 602 few 2007, 231 1 2
;028 | 8 b 8% || 287888 [ 1 | L 2007. 434 o4 ik
2830, 560 1¢ 2908, 132 Bew dew
2850 975 1 2008, 344 20 15
2861188 | ... | 3% || ems0z:2 | 1 | ... 2008676 | e
2851. 720 &h 2008. T04 2| e
2M8l.7T44 | 2 | ... || ZBBOOBAO | 6 b _______._. 2009127 | . 4he
104 2000. 166 2 1
2852. 181 5 2600, 820 i\ g 50
2852, 304 [i71]3 200083 [ ... 34
SR52. 3 2010, 084 ] 6
2852, 986 13 210.308 | .. 1k
2853, T40 lew 2010. 818 | o - The
2853. 776 Ne 2011. (54 2 1
2854, 122 10 2011, 232 8 G
2854, 304 20k 2012. 026 3k 3k
2854, 434 2¢ 2012, 580 5 4
2854. 740 10 2912 915 3 2
2855, 334 3 1| 2013184 10 8
2855. 528 3 ‘ 213,630 | .. 5
2855, 772 h {1 2913, 808 4 2
2856. 447 2% 2014.208 | . _____. 1k
2858, 720 3 J 2004870 | oo 2
. 1 | 2015246 ) 2
2867. 075 2h 2015, 288 2 1
2857, 435 10 6 2R, 544 7 3 2016843 | _______________ 2cwl
AT 575 | . BA WA 7L | . aaeeiaea- 106 2016, 256 3 2
T S 2h 2856. 035 15¢ [ 2014, 248 Zet0 2
2357, 808 4ow Aew 2887, 307 15¢ 6 2016. 731 | . eeiemamao 20
857,085 | .. _ 4 2RA7. 676 e 200 2014, 850 be 3
23568, 3 i 2858, 3ef 40¢ 10wt 27178 | e 14
2850, 445 Be 141 dew 2898, 113 1 4 WI7.468 | . 8
2859, e | e 2R88. 456 4 1 2917, 484 5 | el
2849, 87 15cw 28RO, 448 10¢ 2617, 834 Zew 2ew
2859, 92 2 2880, £32 10ew 2918. 052 2 1
2860, 074 6 2801, 481 10 2015, 760 1 1
28A0. 254 § 2851, 878 15¢ 2018, 477 7 il
2860, 550 20k 2802, 093 10¢ 2018, 407 20 15
2860, 933 ah 14 2802, 634 10 920.808 | . .ol ..-. 3h
2861260 | . o.oo_._. 10c 2899, 724 3h 2921, 076 1 1h
PREL.BR2 | oo 10e 2863, 475 Je It 2021.882 | oiocemeno-. 1&
2862, (09 3 1 2803, 636 3ew T 2091. 676 3 2
2862, 187 8 3 2804.123 14 {1 2921. 80¢ 2h 3h
2RED. 56 3 1 2804, 322 10 6 | 2092684 | oo 6h
P2 BE | aeeemeeooo Bew 2804, 422 2 1 || 2923, 220 2 14
2862, 890 15¢e0 Setw 2804, D60 4H 1H | 2623, 344 1 1
o) J 2 2805176 | oo ... oh || 2033686 | . 8h
ORE4.IM0 | .-l 10k 23085, 328 2 1 FAI v T S R, 14
2864. 563 15¢ 10¢ 2805. 650 15¢ 8 2034. 60 M0 .15Ws 15¢ci0s
2884, 831 10¢ 5¢ L| 2808.012 6O 30¢ 16FF 200,784 | o _ h
2RE4. 526 : Z5 N O, || 2896, 446 8 4 2025. 185 20 15
SREG. 564 | oo -ee- 3h i 28306, 668 1h e 2025. 6OB -
28645, 612 2 1 2897, 022 ] 2 2026, T8 | e 10h
W86, 204 | o 2H 2807242 | e amneeae- 10¢ 2926, 124 e
2866, 582 3k 14 2847, 401 3 1e 2028.134 | cemeeeeereo 104
2866, 926 3k 2k 2807, 466 3 3 20066680 | o ieeaoo 20h
2867. 193 e e 2807, 585 10¢ [ 2026. 934 ¢ [1]
2867, 278 3 2 10 6 2627, 42 40c 14W1 Hew
9867, 770 g 2H 2599, 621 3 2 2997, 714 5 4
2850, 143 10 3¢ 2000, 012 | aeeeiemenmae- 6 2927, Bh2 2 5
ORE9. 200 | oo oeeemaoon- 4 2000.388 | ... 7e 2027.80 | aeoeoos m———— 2k
2860, To4 b 2 2000, DR 3¢ le 2928576 7 - b
2RGH. BG4 3¢ 2h 2901, 352 2 1h 2020, 44 1 14




TABLE 2.  Are and spark spectra of rhenium—Continued

Intensity and other characterlstics

f

Intensity and other characteristics

Wavelength (| Wavelgngth
ArC Spark Are

A ! A
2929, 48 0 1] 2062, 266 30r
2029, 530 10 8¢ 2062, 870 v 15
2030, 411 4 4h 2064. 01 2ew
2030. 610 e 20 2004, 458 2
2031, 420 1 1 2065, 112 S0R
2531, B0 4 4 2065, 502 2
2032, 223 4 3 2065.756 | 150R
2092.217 7 5 | 26418 Y 2
2032 657 e cean 6k 2066, 746 | e
2039, 434 § 3 MWET.018 || ieoas
2085, 542 | ceecicieeeneann TR 2007, 246 10
2034, 010 5 3 2067, 415 8ex
2004.520 | ._.._._...._. 40 2088, (144 20¢
2035, 32 e .25 Sl 2068, 320 3
2985.752 | ceieceeanaon L3 2068, 452 | oo
2036, 500 15 5 2068. 075 || 8
2097451 | _.__._________. 1k 2060, 374 3
237, 810 & § 2060. 74 4w
2098442 | ... ________. 1k L B S |
2038, 570 1 1 2070.778 || o
2938, f44 1 1 W7 || e
2038, 772 5 & 7L || ..
2038, 841 2 1 2071,
2038983 | ... & 2472 102 5e 15He
MI0. A7 | .o 3 b L S |
2039, 872 3 2 2974, 563 e
2040, 049 5 4 2974944 || ... __
2040, 554 3 2 2075, 023 8
240,974 | . ______ 50et 2075. 250 10
2041. 141 3k 2075, BSB 3
2041, 857 8 7 2076. 204 40ct0
2042, 858 | . ... .. 4ew 277,102 1
043,145 Hr 40 M7 148 || ece e .
2043, 382 10¢ i 2977. 300 %
243,794 | . 8h W77 844 || caeeiaoee
2044, 320 8 ] 2077. 966 ]
2045, 106 3¢ 2¢ 2078.152 e
2045161 | _.____________ 3 2078, 500 i
2045, 708 5 3 78, 1
2645, 8B 5 H) 2979, 348 2
2046, 572 9 7 2980, 244 2
2046, 802 ie le 2950, 306 4
0 TR H 2580, B2 e
2047, 54 1.7 S 0.0 || oo
2948104 | ... 1k 2081. 010 7
2048, 384 2k b 2081. 250 2
2048, 840 2ci0 2w 2081, 408 3
2049, 088 15¢ ice 2081, 702 24
2049, 261 Few bc 2082. 188 Eew
2949, 880 10 L] 2RI 2
MWHL220 1 ... 25 2083, 074 1
2050, 731 | .o 34 2083, 996 3
2050, B28 10 7 2984, 504 e
2050, 920 7 4 2084, 750 7
2951. 690 2k 24 2086207 || oo
2052, B61 - R 2985, 552
042,982 | ________...._.. 3h WH6. 822 1| eeesaceeo.n
2053, 832 1 2 2986. 050 7d
2054, 335 15¢ 18¢ b e ] I
2054, 454 1 23 2088,302 | 1
2054, 580 i} 5 || opss.4m1 || 20c
2054, 683 5 3 {| 2988 602 l 3¢
2054, 968 -2 2088, 518 | 4
205490 | ieeooooeoooo 10e .14W1 2000.007 || Bew
2055930 | o ... S 204, 326 'I 3
2056, 086 2k 1k 2990. 433 | ool
2056284 [ o . 5 2060. 604 | _______________
2056, 486 3 2 2090.713 |} 1
2057, 413 e 2¢ MWH.026 || o -
2057. 762 2et] 1 299148 | 2
20677 | e 80cw 2951, B28 ll §
2955, 004 7 [ 2002363 |1 150R
2069, 33 2h 3h 2002, 746 l _______________
2950. 718 2 2 2992.815 | 10cwd

. 2 1 2083.178 | 8
2060, 260 Fr e 2003, 780 l
2061, 163 3¢ 4 2064, 8 i
2061,144 | _____....o.... 3¢ IBWE 2095, 118 |
2061. 744 e 15cw 2005305 ||
2061, 830 20 2 2095, 63 :

Spark

= =§§§~ BB o

=

[ w§u§§ @R WS

g

Wavelength

3014, 939
3015. 362

3015, B66
3016. 015
3016. 480
3016.972
3017, 204

3017, 592
3017. 891
3018. 150
3018, 345
3018. 981

3023. 573

3023. 858
3024, 111
2024, 450
3025, 058
3025, 36

3028. 203
3026. 288
3026. 555
3027. 128
3027, 958

3028, 090
030, 446
3031. 266
3031, 358
3032. 486

Intensity and other characteristics

Arg Spark
4 2
2 i
2 4
_______________ 2
3 1
_______________ 6
2 1
4 3
P B¢
4 3
& 4
5 4
_______________ i3
200R 15)e
_______________ 4h
2h 14
4 2
_______________ 3h
A 20
........ [ .
i 1
1 1
3¢ 3c
1 1
20e 15¢
g 8
3¢ 2¢
2/ 2H
10ew Serwr
2 20
7 5
4 3
7h
8¢
2ew
8e
20w
3
2c




TABLE 2. .Are and spark spectra of rhenium— Continued

Intensity and other characteristics

J

Intensity and other characteristics

Intengity and cther characteristics

Wavelength Wavelengih Wavelength
Are Spark Are Epark Are Bpark

A A A
3032, T2 9 T 3071, 164 20 A 3100, 758 § 5
3033, 374 h 3072. 452 3 2 2100.983 | _______________ 2
3034, 552 Tht 072, T0R 1 1 ai0ees | ... 2h
3035. 622 Tewl 3072. 985 20 0 3110. 860 a0r 4ne
$035. 776 3 3073, T2 3o Zew 3111, 236 2 2
3036. 100 1 3073. 022 2ee0 lew 3111. 564 9 8
2036, 552 # 3074, 102 3 2 3112 404 2 2
ge7.222 | 1| ... ao7d.657 | o ... 3e0 3112, 504 [
4037, 463 3 b e R NN aHw 3113, 205 7 5
3037. 560 15 3075. 02 FF 2 A MIN360 | .. oh
3038. 368 0 3075. 100 3 |70 | .. 1

. 1 | sov6. 1s2 1NewWl seW suooe | oLl Jow
3038. 812 2 3076. 50¢ 5 4 adase | DTl 2
3030, 504 h | 3078716 3 1 3114. 370 2 1
3040. 033 Wewe 307744 1 1 3114.631 4 1
0. 882 f o 5 | 8077740 3 2 3114, 914 Jew 2o
3041. 000 10 3 I 3077, b08 Sew dew 6T | .. 2
M1, 272 4k 4h i B8, 8Ad 15¢ 15¢ k24 | L. 2
3041. 760 Tc d¢ 307D, 268 N 3117.414 4 4
3041. 993 [ 5 3080088 | .. rt T80 | L.
3042, 101 2 i 3080.660 | ________....... 10 BMT.662 | el 3fe?
M2, 292 8¢ e 3080. B22 Fewl Sewl ET b [ T 5
3043, 608 2cw i 2081 656 2% ausooe | DIl L ¥
4044, 034 10 9 3082, 050 s 2t 3118, 182 40¢ .15Hs W
T R 7 2082. 425 Bg 13W 4GeF 3110.102 1 3
2045, 256 se 2 ! B082.772 3 2 3119, 288 2 2
3048, 732 N 3083. 552 14 14 3110.744 2 2
I TEN T A —— 2h 3084, N0 15¢ 15¢ 3119, 854 3 2
3048, 000 5 4 [ 3084772 5 5 3120. 244 3 2
3048, 352 b i1 . 3085, 344 4 1 3121. 360 30e 30¢
046,644 | aoooooo 3h . 3085, 528 3 b 3121.733 4 3
3047. 252 300w 30es 2086, 03 3 2 3122, 208 3 H
3 Sew 2087. 154 10 B 3122, 411 T
3048, 536 1 1 anszae | . e 3123. 161 9 . g
3049, 802 Sew Bew B0B7.854 | oo 8 2123. 413 2 3
B050.430 | .ooiceeoonnn- fewe aoes. 27 | Lo 1 3123. 622 2% 2h
2050. 814 1 1 3088, 782 30r 20 M 134 | T
3051, 5¢ 4 3 3089, 341 2 i LT T R 3H
3052, 233 5 it 3080.032 10¢ 10e 3124. 056 ic 1
3052, 708 3 2 IoeLase | . ... 1 3125, 288 2 2
3062 884 3 2 snez.288 | ______....... 10 3125. 384 1 1
$053. 20 10 m 3092, 304 L R 3125. 518 10e 10¢
3053. 786 3 2 3092.607 | . .ooo.oo_ e 3128, 0659 2H 1H
3053 B3 | coioiinaicmans 1 any3, 636 e % 3126, 420 1 1
054496 | . ah 3003. 904 1 3 MITEH | oeenns 2
034, 599 9 % 3004, 784 3 2 3128028 1
3055. 004 1 5h 3094, 008 2 1 3128.353 3 2
3055.172 [ Ih 3095, 060 10 10 3128. 944 Aew 40w
3055, YR 10¢ .16F% Wis a0ea 24 | dew ;a3 1 .. h
3058, 136 1 i 3005, THE 20cws 20cwrx 3130. 432 2h ik
3056. 454 4 & 3006. 312 15 3130. A8

\ th 3006. 414 6 3130. 921
3067, K38 2h 3007. 022 4 3131. 270
3057. 680 8 3008, 202 2 3131 952
3067. 852 5 3098, 674 1e aaz03 | 2| e
3058.149 | oo 15 2009, 064 Zew BBLEC | 2 | e
305E. 750 20 20 3099. 6t See 3132, 928
3060, 319 9 9 2009, 765 3¢ 3134. 022
3061. 218 de 3¢ 3100. 872 30 3134. 344
3061, 608 9 9 3100, 998 S 3134. 438
3061. B4 k3 3101, 555 1 1 3135, 063
3061, B30 4 2101, 700 3 2 3136. 178
3062, 040 8 3101509 2 2 3137. 640
3062, 500 2o 3108, G55 1 20 3135, 026
3062, 638 2 3102. 260 2W 20¢ .16W 3138, 663
3062, 951 1 3103. 700 Zew 1 AL TH6 | .. 6
3063 353 3e 3104, 038 2ew lew 3129, 263 3 n
3063, 762 15 3104. 647 10 10 3130. 792 10¢ ge
3063, 1 3106.082 1 _______________ 7h 3130, 045 9 ! 7
3064, 499 1 3105. 660 2 2 3140.31 1% | _______________
3064, 597 5 36180 | .o 1A 3141, 254 ¢ ; 2
3065, 279 4 3106, 490 2c 1e 3141. 381 15 [ 15
3065, 576 4 J06.048 ] . ok, 3141, TIR 3 ' 2
3066, 020 15 3107.208 | _..._ 2 3141, 867 1 1
3067. 508 08 3107. 436 2 1 3142.018 2 : 2
3068, 762 5 4 3107. 864 b 4 3142, 525 3w | 2et0
069, 022 lew Lew 3108. 38 100R 60 3142, 646 10cw Sew
2060. 714 1 1 B0 166 | comoooceooeaeee 2% 342847 | oo 2
3069, 942 60r 40¢ 3100, 478 4c 3¢ 3142, 909 2 te
2070. 670 201 Lew BL09. 576 | wowol 6 3143, 628 20w | e




TaBLE 2.  Are and spark spectra of rhenium—-Continued

Intensity and cther characteristics |

| Intensity and other charmcteristiers | Intensity and other characteristics
Wavelength Wavelength | Wavelength
Are Spark Are Eprrk \ Are Spark
) S
A A A

3143. 974 14 3186, 202 10 10 3226.37 10k
344 | 1| .. 3186. 856 1 1 3227. 45 7
3145, 354 1% 3187, 800 fem Seur 3227.48 7
3145. 616 3¢ J187. §56 3 3 3227.818 [ ___. e 3
31486, 536 B 3189, 70 2c P 3227. 700 1 1
3147. 600 10cw 10020 3189, 916 2¢ e 3227. 76 2
3147. 811 3 2 3190. 170 an 20 3227.82 1

148, 200 [ 5 2190, 782 20 20 3227, M6 2
3148, 809 2 1 3101.112 1 T, 3298, 320 [
3150. 047 4 4 3192, 164 1 14 2298, 428 2
3150. 529 [ 5 3152. 362 ¢ 20e 3228, 734 18 156
3151. 182 10 9 3192. 608 .. 3 3220, 804 15 2FF
3151. 402 1 2192, 82 3¢ 3230, 954 P ]
3151. 408 1 3192, B52 - 1 3231. 454 1 1
3151. 636 40cip 40¢ci0 3192, 982 25 3231, 585 1 1
3152, 456 1 1 3163. 189 10 10 3233, 088 1h 1k
3152, 522 2h 1A 3103. 97% 1 1 4235, 312 20w
3153840 | o _________ 1 3194, 97 1 2 3235, 44 30 30
9153. 79 40r 20¢ 3184, 497 B0cwr 30w 3236, o0 Bewr Sew
2154, 530 3 2 39506 | 15 3237. 513 10 10
3165.209 | .. __.._______ 1H 2185. 666 3 2 3237.826 2e10 lew
3156872 | ... 1k 3196, 384 1c 1e F238. 363 4e 3¢
3156. 552 2¢ le 3106.682 | ___.____.______ 1 3ZIBATO | o 1
3156, 827 4 3 3197, 248 3 ] F2RE. S04 a 1
3157. 348 1A 1h 3107, 63¢ 2¢ 1¢ 3238, 438 2 2
31%7. 712 3 3107. 58 i 3230.156 4 3
2158, 306 B0e I6W 50cW 3198, 08 I 3280, 807 1 1
3158852 | o o... 2h 3188.430 | e iiaeaioe. 3 3240. 331 4 Lew
168,892 | L . ___.________ 2h 3108, 470 dew 3¢ 3241023 1 1
3149. 312 8 5 3108, 678 15 1% 3241112 1 1
3159. 617 4w dpin S ], R e 321,466 10 10
3168. 121 1 1 3160. 486 8¢ 6¢ 3241, 910 10w
3160. 313 5h 4k 3180, 604 2h 1h 3242174 2 2
BIGL.BAZ | .. _..o...- 14 3200. 035 20w 2w 3242. 701 1 1
31682, 208 2 1 3200. 725 10 10 3244, 464 [, 18
3162. 485 10cw 10ete 3202, 224 [ aFr 3245472 e 14
3163, 243 4 3 AR 560 | .o 1h 3246. 311 2 80
3183.323 | ... 2k 3204, 345 100¢ 22877 1t0eWe 3247, 801 3 1
3164. 106 Be d¢ 3204. 682 [ [ 3248, 547 10 9
3184.412 | ... _..u . - "3k 3206, 420 15¢ 15¢ 320,021 | 1A
3164. 520 10 10 3206. 470 Ten S 3240, 105 2 1
3164, Bo4 7 7 4207, 768 10ca: 10t /0142 | 1h
B165. 802 e B¢ 2208, 222 9 [ 3351, 548 2 2
3186. 476 7 [ 3208, 582 1 L 3252, 250 n 20
B166.609 | .. &h 3208, 62 O 3252. 452 1
3166. 904 7 8 3208, 822 2 1 4252, 736 2 1
3187. 165 10 10¢ 3200328 | e 3% 3253. 186 10ew Bea
3167, 594 5 4 3210. 56¢ 2Ze 1e 3263. 451 16ew 15c
3188. 374 B0 0ew 3210.905 b ... 6h 3254 488 | . ... Sear
3160, 097 Ze le 3211. 752 20¢ 20e 3254, BB R
3189, 356 1| e 3212, 379 5 5 sasd a0 | oo o _ o
3170.074 | . ™ 3212938 15w 18¢10 R55. 242 3 2%
3170. 346 2 1 3213. 152 2 3255, 801 5 5
170, 992 10cef fewd ETE I T R 6 3256, 286 8 7
31715838 | ... 1h 3213. 486 10¢ 10¢ 3250 666 e leip
3173, 094 9 | 3213. 646 3 2 6. 802 | .. - I
3173, 242 2k 2h 3213. 890 3 3 3258, 868 1 1
3173604 | .. 4 3214. 110 ] - 10 3257 434 1
374,810 - 20¢ 20 3214. 646 2 le 3257, 80 . 2ew
3174. 776 2w 200w 3214. 818 4 4 3258. (158 Tew Sew
B175. 094 2h 324087 | . 2 3258, B8 407 40
3175. 265 1 3215.07% | o __oeeoooo. 3¢ 3259, 550 s 50
3174, 367 2 3216.316 | o ___._____ fiew 3200. 052 1 1
3176. 084 1 B2TLS | ieeieee- 10c 2118 3L 424 | oo h
3177.714 30 3218.458 | .. _________ 3201. 558 20e 15¢
3177. 934 2c) low R21R. 858 | . _________. 5k 3262, 410 1 1
3178. 176 200 1e 3218. 264 2 1 3262. 768 16 10
3178. 488 [ 5 3219. 538 1c L e 3263. 207 [ 3k
3178.612 15 15 3219.712 3 1 3263. 361 4 3
M | .l 28 30006 | . ... 50¢ 3263. 877 1 1
3179, 884 2 2h 3220.258 | ____caaoa.- 3 3264, 080 Sew e
3181. 258 8h 2% 3290, 486 2 1 3264, 534 14 14
8L AT | . 1h 3220, 560 | . aeicieea- & 5285, G4R 2 1
3181. 792 1e 1 2221, 1M Pew 1ew 2265, T60 ] 1
3182, 684 7 8 3221.B36 | L ieicieeo- 15 3286, 340 25 14
3152. 869 100F 100 3221. 860 2 . v 3266. 851 15¢ 15¢
B183.910 | ceeoiccneran- 2 3232180 | ____._________. 1 3267, 586 | oo 2
3184. 760 200R 150¢ 3222, 549 -1 1 , 3283.077 15¢ 15¢
186, 574 250K 200e 3223. 512 i 2 i 3208878 | ... Th
3186. 198 1 1 3224, 260 2 1 3268, 480 0 15




TaBLE 2. Are and spark spectra of rhenium—Continued

Intensity and other characteristing

Intensity and other characteristics

Intenzity and other eharaeteristios
Wavelength - Wavelength i Wavelength
1
Ara Spark I Are | Spark Are ! Spark
A A I A
3268, 782 1 1 3314, 953 2o e mmceee 3356. 626 4 3
3268. 84 15¢ 15¢ A311.0B0 | .. ! oh 3356, S0 itcl el
3259. 033 15e 15e 3312, 288 B ) 8 3306. 328 10 10
3270. 050 ¥e Te 332749 | . 1 3356, 462 1 8
3271. 087 b 4¢ 3313, 145 2e 2c 3356. 821 4 3
3272, T8O 2 1 3313. 48 16 15 3358.021 10 i0
3273. 252 4 3 3314, 52 2 Zh 3358, 56 £ 5
3274, 3 1 1 3316.143 | Lo _____ 4h a358. 22 104 10k
3274. 658 3 3 3316. 062 Rew dew 3359, 818 T0en Gew
3275.478 1 1 3316. 812 1 1 3360, 177 4 3
3276. 060 Sew Tew 3317.018 5 4 3360, 755 1 1
J276. 544 4w 3e 3317, 152 2 1 33680.878 | o ...._ 2h
3277.18 4 1 3317 282 e o 3361, 145 10 9
3277710 20wy Hew a_r v | . 15¢ 3361, 828 3 3
3278. 902 3¢ e 3318. 1565 1 1 3362. 284 Zows lew
3279.43 1 1 3318. 316 1 1 3362, 745 15 15
3279. 82 1 1 3318671 10 L] 33483, 025 f ]
3270 97 2 1 331870 | . A0cu 642 | L et
3281, 248 ] l) 3310. 148 1% 1% 3364, 58 Jew Jew
3281, 457 2 1 3319. 622 S 3365.188 | ..o 2
3281. 880 5e 4 3320, 6y 2 1 3365, 732 ] ]
3282042 | ... [ 1 3321, 124 ) 3365. B38 a ki
3282, 318 3 15 JR21. 450 ar 4e 3366. 180 Bewr Aenr
3282883 4 3 3322. 196 e Bc 3366, 418 2ew lew
3283124 4w Jew 3322478 Bty 400w 3366, 862 3 2
3283, %7 ] 4 32420 | ... 14 A367. 208 1|
3284, 454 3 2 3324. 510 B Zew 3367, 384 T
3285. 638 8 5 2324, 930 10 1] A%07. 4R2 L] 4
3285, 706 B 4 3325, 191 1 1 3367, 677 A 4
3285. 954 1 1 3326, 086 | _______________ 1A J0r.e24 | .. 104
J2k6. 838 | ... 3 3326, 482 1 i 3308. 132 b
3287, 1237 10¢ 10 F326. 896 Bt Bew Jae8. 172 | L. 2
3287, 92 3e 2c 3327, 204 5 4 3368, 606 Bewr Tew
3288, 402 . 1 1 3327, 712 9 Be 3370. 328 1 1
3288.3% | . ..... 1h 3328.172 4e 3c 3370, Ted 2 2
3280.900 | ... 1A 3328. 418 ) L _____. 1A 3370, 502 Be 7e
3200. 53 b 3e 3328, 874 Jewr Bewr 371,142 dew 2eu
200, B8O 1k 2h 3326, 319 2 2 POBET2 436 | on e ols 2k
3201.130 1 1 3328412 1 __ ... dew - A3T:e8 | L ... 2R
3292, 038 3 3 3330. 116 2 1 3374, 150 e 1%
3202, 65 e 1z a6 4 A375. (M0 1k Ih
3204, 834 10 10 3331, 520 15 i0 3876.002 | ... __. h
3295, 168 2 2 3332, 4% Dewr 2e 3376, 448 4 3
3295. 76 2he 2hs 3334, 130 3 20 3377.619 Bea ficwr
3208, 090 2e 2e 3335, 364 e Hiew 3377, 743 10 10
J208. 656 15¢ 15¢ 3335. Gad le 1e 3370, 083 Gews 100cw
3206, 992 10 8 3336. 160 e ik 3379, 700 20e 20¢
3208.184 | __ L . ____ Sewr 3337 A 2 1 3330. 308 i /g Sew
S20B. B35 | e el 2h 3337. 312 4 1 3380, 544 2 2
3208. 662 1 1 3338, 178 300K 300 3331. 424 B¢ . 8¢
3209. 143 2 I 8338.574 | L. ____.__. 3381. 876 2ew dcw
3208. TH) i0e 3336, 35 e 21 W} 4e W7 3381, T4 5 4
3300. 972 7 3339, 685 16c 15¢ 3382, 46 3 2
3301. 274 1 3340, 34 2 3 3383, 250 2r lc
3301. 5056 14 3340. 676 1 1 3383, Bi4 e | eiian
3302. 230 10 10 3342. 246 AR 250 3384, 452 ey 20eur
3302, 578 2 10 3342, 652 1 1 2385, 166 | o _.anaaoC 2h
J3062. 708 1 1 3343, 0p2 1 1 3385. 757 40cws 30cw
3302. 635 2 2 3344. 382 100¢ 100k | 3386, 264 2e 2
33063. 208 Sew Seatr 3345, 010 4 50 J387. 053 2 1
3303, 595 Bew Bcwr 3345, Hod 1 5 3387. 575 2H | e
3303, 754 15 15 3346.190 40 30 AI/T.TOE | . 2h
3304. 394 i 2346, 3G 4 4 3380. 428 20 20
B T Hew 3347, 572 B¢ Tc 3320, 767 8 7
33, 833 be 3e 3348, 262 2eir Dew 3340032 4 ar
3306.156 | ____._____..___ 14 3248, 508 i 1 3390, 254 3ewr Mg
3306, 484 3 2 3348, 640 4 2 3350, 870 1 2
3307. 607 10¢ 1w 3340. 150 2c 2c | 3361062 i 1
3307, 454 1 1 3340560 | . _____ 2k 3391256 Shat : 3hw
3307. 972 2 2 3340, 528 4o Sew « 3302.378 -1 : -1
3308. 246 9 3 3340, 416 8 7 3202, 988 1 : 1
3308, 38 1 20 3350. 004 4¢ 3¢ Lo3304.122 § i h
308468 | o 5 3351, 136 2 2 3304, 420 1 ! 1
3308, 54 1 20 33561, 48 4 4 3385. 650 z 2
3308 872 8c e 3352. 621 1 1 3367, 210 @ 9
3309, 164 1 1 3353. 208 20c l4e 3357, 686 3 5
3300. 324 7 6 3353, 648 1 1 F3uE. 404 3 2
3309. 585 3 3 3353. 84 1% 3308, 79 B Te
3309, 795 1 1 3354. 36 2h 3304, 302 400R ' 300c .18eW
3214, 276 24 2h 3355, 288 30el ' ek 3369, 065 2¢ : 2
206




TABLE 2. Are and spark specira of rhentum—Continued

Intensity and other charactcristios Intensity and other charaoteristics Intensity and cther characteristics
Wavelength ‘Warvclength Wavelength
Arc Bpark Are Spark Are Spark
A ’ A A

3400. 844 3e 34 3446, 7 1 1 3405, 004 10¢ 21 W 8eFT
3401. 168 10cws 10w 3447.350 2 1 3406. 13 3cwr Zew
MOV | ... Zowr 447801 h 1 3497 596 7h
3402, 97 [ R 3447, 015 a 2 3498, 630 3k
3408, 20 1 1 3449333 1% 10 3500, 24 2
3403, K0 8c 22wl 1ew 3440, 407 15 10 360082 | .. 1h
MOLTIS | o eeeoo. 20 3451, 880 L0000 R 3000c &, 14271 3502 021 2k 1h
344, 438 1 1 3462, B49 iy 30226 | e ah
04 T2 R 80 3453. 280 10 3502. 727 e Te
3406. 12 1A 2k 3463, 485 50¢ 3503. 0% 400 40
3405, B 50¢ 5008 | %% | e 3503, 305 2
3406, 388 3 2 3454, 041 4h 2503. 522 1c 21 W1 2
M0TTO | .. 10c .21 W3 3454. 73 3h 2503, 748 dew
3408, 673 30e 20¢ $466. 327 Zew 3505. 375 2 1
3409, 831 15 0 3455. 830 3h a505.68 | ... 2h
3409, 560 2 2 3455. 588 3% 3506.177 3 2
3410, 282 1 1 3457.077 2% 3506. 300 10e ic
3410, 4% b 14 457, 246 1 3507, 334 3 2e
3411. 407 3 3 3457. 360 2 3508. 626 1 1
BMILTB | ceceiceaeeaa 3 357,956 1 3509, 288 210 1H
a1z, 701 Sl 3wl 3458, 458 2 2 3509.432 | . 5
3413.150 2 1 3458, 981 15 15 3510. 333 1 1
2413, T4 10 10 2460. 465 10000R 7000c 6, . 22201 FrUA T S I 2k
3414, 380 2 2 M6L24 | . LY || 3510, 889 10¢ [
3414. 605 2 2¢ i 461,854 1 3511, 243 dewd dew
3414.760 3¢ 3¢ ossgroes | ... ... 4 3512. 280 20¢ 23T 15cW
3415900 | ... dew | 2463 053 3 2¢ 3512. 66 2 1
T | o 5 ' 3464.728 T00R BOX0C 6, 189 W 3515.01 e 4
3417, T67 40c 30c 3465, D88 0 0 3515, 756 B 4
3418. 330 | R . B467.003 1c 1¢ 3516, 146 Be 3
2419033 2 2 3467984 | ... ______ h 3516, 646 40¢ 40
3419.242 5 4 3467656 1h ih 3517, 326 &0e 50¢
3419, 410 60r 50 3467. 960 BOctw Blcie s | L 2h
3420. 754 20¢ 15¢ 3468.645 1 4 4520, 723 15¢ 1902 1oe W
3421, 18 1 eeeeaaa 3470. 74 2 2 3521041 PO
3491, 582 B 1 470,676 1h 1h 3521. 567 3 2
2422, 023 1k 14 3471, 857 2 ie 3521. 746 1 3
3423, 17 1 1 3471.923 ée de 3522.171 8 4
3. 737 id 1d 3472.071 Rew deun 3522, 321 fe e
3424, 620 800K 500¢ .22W 472,723 30 0 3522, 528 4 3
3435, 412 3e e 3472 875 7 F 3523 170 | ____ . .. 6
3426.180 107 50 2473, 000 2 1 3523. 778 2 1k
3428, 527 2 1 3473, 467 6 4 3524, 530 1 LS
3428. 67 1e 1e 3473688 | ... . 8 3524, 736 2ei0 2w
3426. 54 3¢ h 3474.183 10¢ 201 6 W 3525, 269 3 2
3427. 61 50 10w 3474. 700 5e 4e 3626.64 | .. ... 1k
3427.994 | oo .ol " 3475. 201 5 5 3526, 21 ok 1h
3428, 513 7 & 3476. 081 1cmw 3¢ 3526. 368 3 1
2428, 826 6 4 3476, 442 a0 20 3626. 734 20 10
4200611 | ah adv7. 143 q p aszr 8 | L. 5k
3429. 780 2 1 77020 | 1 3527, 220 2 1
3430. 44 1 [ ETL T R 1 3528, 214 1 2
3430, 80 1 1 3478, 401 ew 3¢ 3528, 518 1| eeccceeemameea
3431818 4 3 3478, 620 4ew et 3529, 213 15 10
3432.382 2 2 478,081 | o ___ 2h 3528, 545 2 1
3432, 668 5 3 3476, 520 2 1 3529, 74 4 2
3433. 108 4 3 3480, 3R1 30 30 3526. 81 5 3
3433, 587 1 1 2480, 852 40 40 30,41 | 3h
3433, 828 lew e 3481, 398 1~ T} 3530. 893 sem Sew
3434, B34 S 154 3482, 233 40¢ 40c 3531, 795 Zeit Lew
3436.193 3 1 3482, 853 2 20 3532. 69 324 3H
3436. 39 1¢ [ 3484, 365 5 4 3533. 412 2 masormoooases
3437, 714 50e 30e 3484, 798 5 3 3533.508 | .. ... 2
3438, 5RO 4 4 48536 | . __._.. dewe 3534, 245 4c 2e
3439, 027 g 1 3486. 183 1 40k 3534. 822 20 13
3439, 168 1 1 3487, 521 dewl 3 3535.30 | e -
2438, 67 * 1k 2488, 013 lew 1ew 3536, 157 5 3
3438, 776 a 2 J488, 77 dewl Jou 3536, 88 leio lew
$440. 173 0 1k 3488, 87 40w Bew 3537, 462 soewl 40w
3440.52 | ool 2o 3430, 850 Ge 20 dclf 3537.60 | o eeea 3h
3440, 843 5 3 3480, B60 10¢ B¢ 3538.36 | ..o 4h
441, 247 15ew 10e 3491, 433 4 3 3538, 784 2 2
AL p92 | . Wew! 241, 772 3¢ 1e 3530022 1 1
3442.13 4c 16WE wW 3492 3712 2 i 3589, 320 20 1
3442, 407 h 3402, 545 e le 350.813 | ..o Soh
3442 722 5h 3h 2402, 053 b1 2 3539, 044 e e
3442, 567 10 8 403883 | e emeens 3fw 3540, 223 1 1
F444. D64 Bew 2e 344, 06 2eto Zew 3541, 340 3e 2¢
3446, 256 1 i 3404, 725 10 8 542 TE5 | amoeooon anh
446,48 . . 300 33Ws i 3498, 415 1 1 3543. 683 5 3




TaBLE 2. Arc and spark specira of rhenium— Continued

Intenzity and gther characteristics \

Intensity and other characterjstics

Intensity and other characteristics

Wavelength Wavelength Wavelength
Arc Spark Are Spark Arc Spark

A A A
544,277 | ... 3 3505. 887 2 1e 3654, 935 %) 4
3544, 370 4 -3 3506, 230 10¢ 5e 3656, 230 2¢ 1e
3544, 656 Qews lew 3506.392 20 10 36568834 | .. .. ... h
35645, 41 G . ... 2h 3587039 3 2 3o8.084 | o ____ 1o
amMe. 33 | .. Jew 3898, 767 15 B 3658, 735 Tein 3¢
3545, 466 4 2 3600. 2 le 3660. 162 2 4
3547. 024 3 2 3601. 181 1 1 3660.17 | .. 3h
3548. 106 8 4 360600 | ______________. 3h 5660. 516 200 10¢
3549. 310 5 3 03795 | 1| e aeeeeea 3662. 128 10 5
3549, 851 50 30 3604. 354 15curk get 3663. 034 b 3
3550. 644 3 3606.25 | ______________ 3Ew 3665, 251 2 1
8561, 204 et 3605.332 2 1 | 2685522 2 1
3561. 68 SeW 3605, 471 e 1 L . 24
3553. 078 1 B606. 558 4 3 | deeB.406 | 7h
3353. 50 2o 2607. 232 u 1 i| 3660.150 3 2
35583, 680 10¢ 3E07. 833 2 1 3660. 436 8 4
3556. 935 7h 3603, 661 10ca 4e10 3660. 773 e 20¢
B557. 93 SH 3600.330 | e 2¢ 3660. 993 Tews Zow
2558.15 4H 3610. 443 ewl 1! 3670, 368 10¢ e
3858, 935 Hew 3610, 65 e ok 3670. 524 50 30
3559, 230 1 1 3611, 01 1k 3872, 407 20 10
3550, 407 ] 3 511,10 ax b 25
3561, 078 2 1 3611, 437 1 3673, 968 20 1e
3561. 140 3 2 611,80 1 3674. 182 2 1
3561.82 | ... oh 3611, 006 Ik V487 | L ieaen 15c
3562. 454 10 e 2612, 774 W 3675, 003 3 1
e el | L. 2h 561341 g‘i':m 6T, (00 15 8
3564. 233 3 2 3612, 62 arkwo 3676. 570 4 2
3563, 653 Bew! lew 3615.372 deip i A677.722 2 1
2664280 | ..ol 2k 3815, 426 2 | 3678. 302 & 3
3564, 732 2 10 2616, 427 3 2 ©3679.080 e 2
3565. 196 5 3 3617. 085 80¢ P 3680. 208 10 L
3365, 706 I | 3617, 252 o0 10 3681, 284 R 4
3566. 213 3e - 3617, B59 Ao 10ew 3681, 407 2e 1e
3564, 373 2 1 3618, 102 e | . 3681. 834 4e 2
3686, B16 4 2 3810, 202 1 1 -3B82, 155 5 2e

X 4wl Zew 3619.:380 3 2 3642, 714 Beiot Bcw
8667. 600 DS R 3610.83 3w 1ifw 3685 305 L
3568, 224 30cwt 16ew 3620, 145 ) 1 3685, 444 2¢ 1
3568. 780 Se 1e 3620, 230 3 1 3685. 803 | . _.-- 8h
3860.37 | L. 2H 3621, 480 3020t 5ot 36858, 452 3 2
3570, 255 30 20 3622, 183 10c S 3688, 646 e 3¢
3570. 485 ) S I 3692 285 ap 2k 3688, 807 10 4
3571852 - 3623, 980 Bh 5 3680.26 | ___ ... _________ Sh
3571604 8e [ 382411 | oL &k 3699, 504 160ci0s Blcws
38571857 N 3635, 008 20 10 3699. 524 1 1
3572113 2 1 3626, 053 g 4 | 3680.304 15 7
3672, 804 B 4 GR26. 80 | oo 3if . 3690, 47 1 1
3572.981 Zew 1c 3628, 115 3h o 3680, 614 1 1
3673263 | L. 34 3620, 200 A€ H 3601, 4B 20 10
3673. 730 ael 2 3620, (04 34 14 3661, 48 200¢ 100¢
357475 0 .. aH 3630. 69 2h 1h 3682, 115 10cie deto
gg;g ig_‘_ g -}Hw 3832, 154 2 1 %gg- ﬁ R 104

. ¢ ¢ 3632 614 1 1 BOE2BOE | 2| eeeees
35788 | - 2ih BB3E 352 | e eeeenn. 34 3683.636 | oo 4h
8677.00 1 e aA38. 772 4 a 3693. 664 - g
3577, 325 I3 2 2637, 064 40 20 2685. 313 Z 1
3577.923 1 1 2637, 228 10 5 3695424 | L _________. She
3578, 034 2 1 3637, 752 15 5 . 3606. 00 Be le
3578. 890 2 1 3637, 945 60 40 ¢ 3696, 300 - T e
3678, 077 2 le 3639.12 1 3607.124 2 1
3579. 12 &0c 30¢ 3640, 75 ‘{_)Hw ______ . ?}fl v 3607, 710 et Loea
3580. 15 10¢ 16 e H 3641. 202 2 1 LT R R — 204
3580, 970 Be 30c 3642, 986 15 5 3608.565 | .. 30h
3EEL 434 | ... _6h 3843, 712 4 3 3899, T80 2e 1z
3583.02 Sews Blcw 3644, 924 2 3700. 374 locwi ewl
3583, 146 7 3 1545, 33 5¢ .1EWe 2eH3 3700. 679 e 1k
3585. 030 1bcwl 10cew 3645, 590 8 3 3700. 684 2 14
3555, 329 104 4d 3645, 636 5 2 3701 184 de e
3586. 538 2h 1k 3646, 69 1 1 3702. 008 5 3
3566. 842 1 1 647544 | Lo_.__.._..... 10k 3702. 74 LTSRS Zhew
3684, 6238 e | e 3649, 210 2 1 3703. 243 100 60
3589, 264 2 te 3649, 47 [ kP 3703, 53 L B it
3600, 879 10 B 3661. 656 20¢ 16! 10eH 8704. 450 20 10
3591, 86 1| e 3651. 972 S0 i 3704 842 10ci08 5ei0
2593, 388 10¢c8 4c 3652, 29 2 1 3706. 02 Ae 106
3662.81 | .. ... Wewd 3652, 563 2 1 4706. 686 8¢ de
3505, 164 15 8 653,17 Y S 3706, 268 24 14
3545, 32 2 1k BA63, 621 15¢ i anree | o &h

1 1 2654, 360 ¢ 2% 3708, 774 a e

208




TaBLE 2. Are and spark specira of rheniumi—Continued

|
r -Intensity and other characteristics Intensity and other characteristics [
Wavelength ' | Wavelength [——— |
Arc | Hpark Arc Spark
I
A ] A
3709, 47 10¢ 6, .26 W1 [- SeWi 3770. 738 8¢ 4
3700. 530 &0c 30c 771,252 24 1k
3022 | e &h 3773018 | L. 1500
3710. 64 2 1 2774. 53 2¢ 1
3710.70 2 1 3775. 460 3 1
3711. 46 Sew Tew 976,900 | L. 200 MWL
3711 B44 denw Do 3776. 70 2%
by 708 (1 14 4777. 06 sk
312920 Y b1 3777.63 10
3713.180 10cw Sew 3777. 60 15
3714.02 Zow Lew 3778084 3 2
371451 | Lo 104 3778. 535 2 1
3714. 530 T 2 3779.82 3k
3714. 712 e | LTI 3780. 357 15 7
3714, 595 5 2 3780. 54 2 1
3715, 042 5 2 3781, 864 4e 2
3715. 702 %¢ 1 g2l | 3t
3717.285 100¢ .1G#¥E S0e W it T R 34
3717.44 Ae 8 3784.179 16 &
3720). 860 2h 1 3784. 498 3h 24
3721. 146 dewt 2o 3785.535 2 1e
3725. 760 2000F 1000 3786, 182 2 1
Sios 08 i 2 Sarom | 10 3
BTRYT. 1 8
$726. 752 4 2 3788009 5gm ?cm
3727, 498 7 4 | 3788 144 s 1
3720, 408 2Hw 1ifw 2780 212 4 2
3720884 1h e a784. 771 1¢ 2¢
3720. 820 2 1 3790. 33 SEhw 3lhw
3730.08 20 Vame | LT 2
3720. 506 1H {3792, 166 3 1
3730.89 l 5Fe ayee3s Lo 2Hw
3731, 862 10 Heto 3795, 505 1
3731870 0 | 3705, R00 10¢ 6, .21 Ws ScWae
3732.068 l 51icw \ 3796, 540 e Jew
3732 218 40¢ 20¢ | 3707, 586 30
373501 Hews \ 10w 3708, 252 : 53 1
3735, 314 1000¢ 500¢ 379986 | . .. ... S
3734. 103 4h 2 2800. 56 s Zem -
3736, 838 10¢ 5e 3800, 95 Qewr 100ew
me | 2 Y R 1
.. 3801. 742 3 2
3738, 538 T 3802113 | 4
3739. 575 ic I 3802, 21 2 1
3082 | L 3H 3802338 | ... ... 2
3740. 10 200¢ 100¢ 3804, 527 2 1
3740. 414 30 10 3805, 41 Sewr et
a742. 267 2 2000 2807, 193 16 b aeiaean
3742334 1 a0k 3807, 433 T
3743072 z 1 3807, 742 10 €0
3743, 14 1 1 2808, 200 1042 3di
3743, 572 2 1 3808. 840 Zew lew
ETCT Y T U 3R00, 752 2 2
3745, 436 Sicin 400 3410. 008 e 10e
3746, 441 1 1k RILIE | L eeeo 2h
3746.923 9 54 3812, 259 20¢ 10¢
3749.010 54 3 3812812 7e 4e
3750.19 | . _____..... 14 3. 14,24 | 1Hw
3750. 666 5 2 3816. 665 ane Me
3751, 058 2 1 3816, 24 2 1
3751, 555 | 381873 | ... LHw
76215 | . I 3518, 95 1h
3752, 718 2 1 3817. 539 30¢ .18 7% 15¢ W
3752, 564 4o Zew 3518, 655 5c . 20W7 W
37563. 052 2o lew 3B19.327 | 1 | o meeee-
3753. 316 S S TN 3R10. 627 S
3753.77¢ Ze 1 3619, 940 3¢ 2
3755. 624 15 7 || asen.21 1 .
3756, 356 2 1 Q| osselay | . 2
76700 | .. 14 3821, 508 ek lew
3757.622 15c108 Teios 3R, 962 b 1h
T 1h 3423, 478 3¢ 2¢
3750. 749 2 1 3823, 772 10¢ 1857 5eW
3v6L. (46 i ] Sew 3825.30 | .____... w—— 2Hw
3765. 08 2h 1% RE.HE | . 2k
3765. 878 2 1 3827, 4 15¢ 6, .24 W1 fe Wl
3786, 480 15 5 2827. 625 ot 441
3768, 260 5h 2 3824, 325 50 30
2768, 846 Zew lew 3829, 8D o) 0
760, 3 24 3829, 83 10 5

2170256—562——7

Intensity and othet characteristics

Wavelength
Are Spark
A
3830, (08 2 1
a’30.525 | . . [T S
3830.621 | .. oeeeen 10h .
3831. 028 3c 1 !
3832, 402 Scwd 3eiw
IWILB2 | armeiecmanaa- 2k
3933, 72 70e He
3934, 235 100 - &0
3836, 306 70 L
3|38 7B6 | 20cw
3837, 08B b | e
3937. 696 2% 14
J837. 804 2f 1%
3RU8. A54 3¢ 1le
3830.40 | .. 106
3840. 08 | e
3841, 498 10 5
3843. 415 60c 19 Ws 20eW
3845, 891 2ew0 i
3846. B57 7 3
3847, 27 2
2B47. 38 1A
3847, 72 10 Hw
3848, 05 el
3851, 988 8
3852, 630 Se 2¢
3855, 436 30c 15
BE856.72 1 e aaa 2h
3858. 301 1 1
GEOB.52B ) o eeeeaa- 5
3858. 584 S O
3850, 328 2 1
35850, 450 2 1
3860. 362 o 4
3E61. 647 6 2
3R62. 103 Be 3¢
3863, 153 5 2
BEB3. 768 15 7
3863, 932 4cw 2ew
3564, 108 4 2
3864, 786 4 2
28465, 126 1| e
3865, B75 h 1h
3867, 21 dew 1ewo
3868, 213 2 1
ABEE14 | e . 18
3864, $44 1003 50ecd
2873.037 3 i
KRR 1 A I — - 6Hw
3873. 870 4 2
3875.20 100¢102 Hzwe
3876, 861 156¢ 16 W TeWs
3R79. 888 20 10
3870, 016 10e 4¢
3480. 336 2 1
3881, 89 40 15
3881. 97 T
3843. 958 5
3884, 888 2k
38886, 21
JBRT. 20
38R7. 488
3887, 950
3888, 00
3a88. 92
3889, 36
3884, pa2
3800. 30%
3890. 54
3851 394
3803.48
3403, 59
3893. 814
3508, 41
38948, 114
2866, 40
3898, 41
3868,
3808, 55
3898. 85




TaBLE 2. Arc and spark specira of rhenium— Continued

Intensity and other characteristies

Intensity and osther characteristies

Intens{ty and other characteristics

Wavelength Wavelength Wavelength |
Arc Spark Are Spark Arc Spark

A A A
390024 | L. Zesol 3064, 270 e 3 4041, 305 3 1
3000. 34 26l 14 2064, 53 2 le adeTs | 3
3900, 50 3 1 3564. 810 15 7 404310 | - Tl 3
3900, 85 6 3 3065, %7 L 4044, 08 e 1e
3900, 907 30 10 3068659 || oo ... Py 4046. 237 4 2
3001. 092 0 8 3967, 30 Acre 15¢10 4046, 4 2 1
3902, 580 5 3 3067. 707 2 1e 4047. 106 3 1
3602, §2 kL 2 070,03 || - ..., 14 4048, 90 80¢ 40cs
3905, 12 10cl 5el ap7L.47 || ooITTTTTTTT 18 4050. 528 10 4
3007 20 3ew le N - R | A SHw . 4051 200 2 1
3007 74 3 1 3075, 374 3 1 405145 | ... 24
3008, 210 10 20 3075, 648 20e 8¢ 4052, 852 3 1

. S 3976, 759 dewl Zenf 4053, 36 3¢ 3¢
3910. 157 2 1 3078, 620 10Hhw 5Eir 4054. 285 15¢ 7e
3910. 272 2 1 07966 || o . 2w 4054. 59 A R
01059 | e 3 08114 || ... ___ 2w 4055. 330 W LEw 10Fho
3911. 76 2¢ le 3981 455 7 3 408691 | ... ___ 10k
W3 48 F 3hio 3082, 286 Teiws 2w 4057. 001 10 4
3013, 924 &0 30 $083. 41 10¢ 6, 27 LWy 4058, 68 2 1
3915, 234 e 1e | 3983.01 ™ Bew 405880 | . 28
3915982 | L ... __ 10h 3984200 || _o._...._.___ 50k 4050. 753 Ze 1e
W17, 270 200cw0 10cw 3084, 254 10H 2h 4061, 843 3ew 2c0
3010 076 100w dew 398428 || ... 104 4061. 866 30 15
3920, 85 20¢ 20 10 # 3954, 74 Zow Tew 406240 ;... 1h
3021. 750 10¢ it 3985. 31 T 4064. 328 154 5h
3022, 774 10 5 3085, 42 1| e 4064, 920 el 3ew
3022, 58 Beivs Zes0 3087, 086 5h ok 4066. Ze 1e
3024. 090 10¢ e 3987.83 | .. 3Hw 4087. 246 2 1
3024, 67 1c 251 2e W 3087, 815 4 2 4067. 1 1
3925. 038 2e e 63 || e 3Hw 408012 | . 30c 2611
3925.5.3 2 1 3990, 660 15 6 ﬁ%};g wcl.wm ?
392614 | o . 2 0088 | .. z | so238 | 1| .
ge28.28 | ... 4 Hw 3061, 033 Sews 10ew 4073. 080 4 2
3626, 16G¢ 4c 3001, 7L 1oewr Bewr 4074. 01 2 1
3026, 85 dewl 2eul 2002, 72 10ty dew 4075. 09 7 S
09781 | ... 1k 00320 || ... 2Ew 4078, 120 % 4
3027. 59 30c .20 Ws 15¢Hs 300, 164 4d 2¢ 4079, 364 10¢ Se
3929, 364 2 1 30065, 690 10ERD 4w 4081. 432 80 )
3028, 704 15 7 3008, 087 3¢ ic 4082, 65 1
3929, 198 ] 2 4000. 122 Jews 1eur 4083. 365 Sewr
3920, B47 200 100 4001 10 3 1 4083, 564 Bews
3030. 48 1Cc .23 W se b 4038 || ... £ 404, 77 | 3
3930, 53 Sc 1001 W 4004, 930 70 30 4085. (11 4
2031, 201 20 10 4007, 22 2 1 4085, 14 2
3032, 538 2 1c 4007. 34 e zh I 4085. 67 F )
| o ey | g || | g |

28 1 | B | : - T §
2036, 70 2 1 4009.54 || —oLoLlTll 3h ¢ 408810 4¢ . 16W ! 2W
3036. 590 100¢ 50¢ L T | 104 i 4DBS. 69 1 | P
3937.628 oh 1k 4010, 322 Rew Tew | 4089.01 Bewl I 3
soae.381 | .. 5k | 012,98 15 5 | 4080.407 dewx . 2
3941, 468 8 3 ' 4D014. 855 1t 2h 4089, 919 20ew ,  Mew
3041, 540 8 4 T R | R 1h © 4090. 50 1 1
IM42 | e 2% . 401804 i 1 a9 12 ow ‘ 2ew
30432, 562 10 5 | s 06 || . 4 408196 | oeeooieean 20k
sM3.52 b oL . 1k 4018, 40 20¢ 10¢ | {400, 60 1k
3944, 344 15 7 4019, 124 6e 3e 4095, 30 2%
3044, 718 5000 3ete 4000860 || oo ___ 104 4086, 44 1h
3545006 | 150c 80e 4022. 88 108 4¢ | 4086.04 r
3046.75 ! 2 1 o 4022965 &0 b | a0BT.4Z | o 1h
amram o 104 4023, 313 40cws 15cw | 400831 24 1
3950, 570 15 8 4024040 |\ ... _______ 6k | 410216 8w 41Hw
2050, 64 10ew 4¢ 4025, 07 ad 1 | 4108083 | 3h i
251. 45 2e10 lew 402666 |\ weeoeee o 2h | 4104422 ( 30
3051 836 2 ¢ 4025, 614 9e 4 | 4106, 440 10¢ .28W1 * W
3952. 10 | L h 4028, 707 3¢ 1e 4106, 829 5h 2h
3053.23 3h 1k 4027, 124 4 2 | 4107, 481 2 1
agnd. 428 15 ¥ e 4028, 53 30c 15¢ i 4107.832 .
3056.60 2 le 1028, 63 60c 237 WeW 4167. 973 3 1
W13 3 ) 1 | o403L42 || L. 20c 6, 46 | 4108.618 10 4
3957368 ¢ 10 ! | am2.143 8¢ e | a0 am 1 i
3968, 357 | Fd ) 2 03235 || . ___. 5h | 4110854 100c 163 10cW
3959.39 . 10c8,.35W1 | 1eWi 4033, 31 100¢ 187 e W | ann.e72 2 1
3960552 :  15¢ : 7e 4033. 63 10¢ 221 W ‘ 4111, 588 5 2
3061036 | 150 ) 4034, T4 W | ! 12. 275 3¢ e
3962, 484 300ew 150cw 4057, 49 5e e | a1 402 3cws 10etr
3063. 267 50 50 4038, 83 2 ic || 4114.676 3 1
3963.52 | eoo.o. A .22W7 4039, 52 L S i 41630 3c B4WT
3063, 707 7 3 4040, 178 0 4 | 02,7 3Hw
396411 | ... 2FHw do41.31 7 || L. 1k I 4121548 3




TasLE 2. Are and spark epecira of rhenium— Continued

Intenslty and other characteristios Intensity and othet characteristies | Intensity and other characterlatics
Wavelength Wavelengih ‘Wavelength
Arc Spark Are Spark i Are Bpark
|
A ! | A A

4121. 635 ! 30 10 ] 4230. 55 2 4318. 586 10 ]
4122 738 8 3c ¢ 423183 | ... __ 20¢ 28WT 4310, 531 15 7
4122, 806 Ze 1 4232, 956 1] 10 4324. 38 3c 1c
4123. 507 2 i ] 4233, 275 10 4¢ 4328. 716 3 I
4123. 82 Bew 1 4234. 43 b 24H 2ecW 4320076 3 1
4124, 803 10c 6, 3087 Fra: 4234, 85 10 25 We 3eH 433080 | oL @
4128. 002 2z 1 4235. 38 Zc le 4331. 14 b T
4128, 136 2 1 4338, 237 2 10 4331, 366 3 1
4130, 458 B 4 4238, (016 Te 3e 4332, 25 B0cirs Fewr
4132, 277 10 & 4238, H8& 15 ] 433528 | oeimeaee 24
4133.425 | 100¢ 6, 30F7 10¢ Pl 4239, 956 Z 1 4335. 950 o 5
4136.43 | ... ___._. 2h 4240. 18 A dewr . 68 8¢ 2
4136, 45 200 22 W 1000 Wg | 424116 4l 15¢ 4340, 86 | e 54
4187. 603 A 8 4241, 35 50 20 4342 145 4 3
4138, 532 3 1 4241 42 50 20 4344, 65 4c Dy 1«
4142. 767 4 2 4241. 806 2 1 4345. 22 1 .
4144 383 2N 100cw 4243. 85 2 1 4345. 5056 2 i
4146. 233 10¢ 4e 4244.12 e 21Fs 4eW 4351, 72 2h 1h
H48.70 | e reiras 5e 21WY 4246, 820 40kt 10N 4352.46 4¢ 26W1 1eW
4148, 276 5k 4247. 679 4h 14 4356.20 | ______________. 6
4140. 46 '| [, 5Hw AMBAT | e 4h 43567.06 10cwl Bew
4149, 96 50¢ 1TH e 4248, 357 2 1 4357. 96 10 *
4150. 527 1 4 4255. 10 2 1c 4357.08 | .. _______ 20
4150, 700 2 1 4255, 33 2c le 4358, 69 100¢10] B0cwl
4151. 076 e 1 42435, 748 A 7 4350. 310 T 4
4152.29 10h 4h I 4257. 60 20e 24 W 100e W 4360, 375 10 3¢
4152, 632 30cwl 15ew | 4258.68 24 14 4381, 28 dewl 1z
4157. 252 3c 1c | 4258.81 | ____._____..._. 2 4363, 37 Gicu'? 4ew
4150.925 20 10 || 4258, 880 3 1 4364, 13 10cwi e
41680. 773 Sewd Bew T A260. 91 L] 3 4364, 851 9 3
4161, 79 3 1h 4281.37 fie 6, 2001 JeW 437, 58 100 .2 W] Gl W
4162.36 | ... _____ 14 4261, 86 3c lc 436B.67 | .o 1k
4184. 10 D le 423. 356 3 1 4369, B4 2 1
4164. 32 b 4263. 76 3 Te 4360. 77 4 2
4165.20 | _______________ 1% 4284, 28 2k 2h 4372, 18 I 10cuwd
4165, 31 Ww | . 4264, 73 28 1A 4373. 202 | 5 2
418584 | ... 44 4287, 67 3¢ 20y W 4377. 056 2 1
41865, 076 5 2¢ 4268. 71 S Jow 4377. 44 3 1
4]66. 408 10eud cw 4260, 79 3¢ e 4378.48 T
4168. 588 15 5 4260. % | . 20e 300! 4380. 45 S
4170. 395 1004 50d 4272, 85 1 4380, B9 [ S
4172. 047 2 1 4274, 34 10 21 W¢ feW 4381.00 | ... 10cusi
4173.678 2 1 4270, 185 3 1 4384.44 | L ____ - 2
4173, 978 10« 4 4280. 50 [i] 3 4385. 443 10c 1
4175. 186 10z 4¢ 4281, 664 2 1 4386, 14 2ot | i iaeaaea-
4176. 540 10c 18HY e 4282. 744 10 4 4387 404 l 10ews be
4176. 867 e 3e 4282, 99 4 3 4380.60 ) . ... 10ee0l
4177.419 2 le 4285, 55 w | . 4301, 342 ' 1 ews 400w
4178. 590 3 2 4286, 084 5 1 4302, 122 3 1
4179.73 Acw 2ew 4288, 463 10 be 4302, 45 40c .23 W5 20 W
4181. 29 2o lew 4288.08 | ... __. ih 4384, 30 80c e
4152, )2 0 i’} gl | 4h 4304, 46 Ao 20
4183, 066 100 50 420117 100¢ 8, 20H¢ 40c W 4396. 089 10cw Sewo
4184. 48 2B 14 4291, 654 30¢ 10e 4306, 02 10
4185. 72 2h 1h 4291, 80 g 3 4350, 80 Bew Se
4186.26 | ... _____ ah | 420468 2 le 400,92 | e 2%
4187, b0B ]} 2 ¢ 429597 | o __ 2h 4402, 600 40 e
4188, 441 2 1 4248, 14 4w 2ewr 4403. 683 5 3
41808.52 | ____ . _____.__ 2h 4268, 20 ah 4404, 37 1| e
4100. 782 2ew lew ‘ 429G, 917 (] 4406. 30 He B¢
£101.82 3HL 2rit . 4301, 052 4 2 4404. 47 Jlews 10eze
4194 668 Shciol 20c0 ©&301. 774 dew 2ew MH06.89 | o _____ . 2%
4195, 741 102 4ic 4802, 11 3d 1 4408. 64 Jew | e
£198.60 | . ______.____.. 2ew 4302, 28 2 1 H09.56 v __________ dewl
4203, 308 Tew Jow 4304, 404 100: Wi 50c W't 4410.39 - S O,
4204, 525 | Jcws e A 4304, 78 2 1 4413. 500 1 2
4204, 95 © mmaeumam—meas Zh S| 308, 334 15e it 4415, 822 B0 8
4204, 054 2 1 4308, B02 4c 2¢ 4417.22 8 2
4H8. 58 | i 2% 4300. 474 e 4 4417.33 10 3
421060 | .. 4h 4310. 41 2e 1 4418. 808 [i] 5
4212 56 3h 2h 4311, 68 04 4410, 86 2h 1h
4213, 268 B0eut 10cw 4312. 75 3h 42302 | 20
4214 974 2 1 E ] Y I | N S 4423, B10 2 1
4215. 500 15 7 4314, 5TR 7 4425, 762 2 1
4221. 070 200¢ 100z 4315.71 BeWs 4428, 47 2¢ Sk
4222, 500 2 1A | £318.18 4 2 H427.67 | 2 e
4223 178 1500 Tew 4316.62 ¢ o iieeelal- 41 4427, 951 Tewd 2
4224.16% ! 15 he 4317.11 Sew 5h 4428, S
4227, 46 i o0e 32W1 1000c W 4317.6% 28 1h 442076 1 L aiemaaa 4h
4298748 3o lew | 4317.93 2k 14 4432.846 | |




TABLE 2. Arc and spark specira of rhenium— Continued

Intensity and other characteristics l Intenzity and other charaeteristics Entensity and other characteriaties
Wavelength - Wavelengih Warvelength
Are Apark Ate l Bpark Are Spark
A ! A A
4433. 72 e —m——— 5h 4545.174 100 13 4662, 99 Betw e
44344 | T2 4545, 53 10 5 4664, 1 B
a3 83 | Lk 954082 0 . 3k " 4664, 217 5 4
4438, fil4 3 t 4551. E02 4 2 4866. 713 ] 4
440, 44 e i} 4556. 025 3 2 4668. 56 | ___.___________ 3
4445, 07 pLEN] e 4550, B30 1 2 4669, B1 20 310 | ieiees
444B. 115 2 . 4557, 33 qow Ac 487416 | o 100e
4448, 259 2 1 b8 | L. 3 4874, 304 9 6
4462.68 | ______________ 1 4550, 268 50 15 4475, 38 2 1
4453, 28 2ew | L. 4550, 82 50 50 4670, 476 13 B
4453, 92 S 4562, 325 3 kL 4681 8% 2k 14
4454, 62 50¢ 36We e W 582,92 | _____ ™ 4682, 319 6i¢ 30
4456, 270 4561, 63 Tos 6c 468402 | _______________ sh
4456, 568 e ¢ 1564, 633 4 2 4685, 06 S
4457. 47 2 ah 4665. 30 e 0e 4685. 20 w .
4458, 122 2 o4 4565, 51 60e 40c 4685, 863 20 10
4454, 405 3 a 4548, 748 o 2f 4£88. BT w | .
4463, 53 20 10 4669.76 | T . b 4690.90 | . 108
4464, 627 2 1 4572. 196 4 3 4691, 45 4% 3k
4465, 834 5 2 4575, 435 2eer 1¢ 4652, 80 1 14
4467, 544 15 7 4877.87 | . 2 4603. 38
44R7. 924 40 ™ 4577. 560 3 4 4614, U 30c 27 Wy 10c W
4468, 38 [ . 24 4578, 251 4 3 460806 | 28 L. .-
4472.06 2 i i © 4578 O3 n 2 4608, 38 1k i a—
4473, 93 N 4580, 68 100 50 4600, 59 4 )
4473. 31 o 4583. 706 [ I 4700, 440 &0 20
4473. 60 IR ok 4584, 40 | . 30¢ 51 Wy AT | s 10ew
4475. 082 80 m 4586, 06 T 18R 2es 4703. 75 4
HIETS | e riiemaias ity 4587, 141 B 4 4708. 91 1| P
4476, 78 aicl ek 4588, 521 3 1 4705. 04 [T 40
4477, 642 3 9 4590, 540 3 1 4708, 570 2 1
4477, 936 30¢ . We 4591622 0 10 I 4708 45 2
4478, 386 60 AiH 459243 4ef el 4711, 22 2
4480.75 ... M 4505, 263 4 4 4712.14 2
4481.32 | e 1the G0H#FR 4595, 64 1| e 4712, 76 20
4481, 443 10 ? 4508, 56 | . . 100k 471478 | L 1n
HE3 16 | . it 4507, 52 fe 10W Bl 47057 | .- 5h
44384, 44 e Lk 4508, 142 R 4 4724 B2 | e 4
4488, 58 3h ih 1500, 764 | I, 4725.02 dc  36WI el
44386, 901 1) % 4801, 13 1 I 4726.63 20 13
EEC T Be 4606, 72 200 100 || 4727.60 80 B0
4153460 1 fie [ 2607, 8O L7 R B 4730.43 t 24 2
404,12 2 4608, K02 2 4733, B7 5
2495 (1 20 o L1 asme s w 473024 | .. . __ st
4406, 432 13 11} f 46135, 856 5 ¥ 4730.95 | . 5
4498, 378 10 h | 4614. 66 500 24 W 40l 490,80 | 8
4469. G4 3 ] 46i6. 57 e e 4742.19 | e aaels ok
4502, 52 4 S 4521. 38 ) 70 4742, 84 2 | e eiaen
450288 | ... f 4623, 34 5¢ dc 4743. 46 4 . 3
4504. 41 4 3 4625, B 30¢ 10e 4745, 67 2 2
4505.40 | ____________.._ 5 4626, 50 e 5 4746. 14 5 5
4307, 035 100¢ Mg 4628. 76 4748, 06 8 8
4508, 007 60 50 4830, 24 Teuwd 4748, 38 2 20Ws e0c
4308, 39 1 . [ 4630, 82 £00w 4749,03 30
4511. 25 e emmm——— ak 4634, 41 1D¢ . 220 4750021 | cememeeoeoeo 3k
4513.31 500 32Ws Se F 4635, 73 3 4750, 69 5 5
4514, 26 20e 108 4640, 63 1k 4751. 23 ) O
4315. 142 T il 4340, 94 1k 47561, 346 ide 10e
4516. 638 200 2001 4641. 412 1k 4752, 10 4 2
4517, 7T 1 4642, 68 2 476564 | oL 104
4518. 570 3 2 4642. 78 I R, e 4758, 833 40 20
4519. 09 I 464485 20cuel 10w 4763. 672 20etn 10e
4519, 762 Boe 4646, 27 |7 S R 476581 | emamea o Bk
4520.97 bLH 4647, 46 i0e fe 4764. 82 2 2
4522, 73 4 4648. 55 4 ? 4771, 807 4 4
4523 873 pILH 1) 4640, 19 % | iecn 477314 D
4526. 000 8Gc 0¢ 4649, 70 3 2 4778.99 4 7
4526, B8 10ew fr 4650, U463 3 2 4781.83 1) ?
4528, 966 0 4650. E25 1 ® 4789, 206 10 2
4520, 860 150 15% 4651, 20 | e 4788. 60 Jew ‘ ...............
4530. 889 30 Lh 4651, 52 4 2 4701. 418 200w )]
4521, 348 1 e e a— 4652, 33 100 Hil 4700, 805 4 [ 1
4536. 014 40 1] 48352, ¥7 Bew | emmeccrmmmeees 4790127 15 2
4537. 48 | o i) 46534, 5.1 10e I 47480, 49 a9 z
4537, 54 L e vmaaaan 54,68 | e el . 2041 4800, 778 dew lew
I

4539, 16 T [ 4056, 20 b 4802, 28 1
4538, 23 LGd fm 4658, 47 1oe Te 4805, 58 2%
4541, 5 40 4600, 51 10 5 | 4813. 139 3
4543, 8% dew 4661, 483 g 10 4814, 02 2 36HT
4543. 98 2 4662, 493 £0 U 48186, 03 2¢




TABLE 2. Are and spark s;oech;'a of rhenium—- Continued

Intensity and other characterlstics Intensity and other characteristics Intensity and other characteristics
Wevelength . ‘Wavelength . Wavalength
Arc Spark Arc Bpark Are Spark
A A A
4820. &7 ¢ 28WT W H027. 943 16 2 5229, 087 e
4822, 65 2 &020. 75 2 5231.31 1 O,
4825.11 - S031. &7 1% 6234, 306 0cipn dete
4820, 87 8¢ .3AWT 1eW 5031. 94 2 £236. 660 10¢wi Bew
4833. 88 Je BIWD | | emeaas 5036, 588 1A 5243 52 2r | el
4834. 79 G 2 8041, 48) AHw 5244, 334 10 2
4835, 23 W | e . 5042, 631 Te 20Wz 5247, 67 .
4B4E. 67 3 1 5052, X 2 5248 860 k] 5
4846, 26 3 1c 5052. 365 1 5250. 085 3ew le
4848, 45 We 27TWI W 5054. 95 1A 5252, 34 ] 1
4849, 23 ) 5056. 063 10z 5255. 43 14
4852, b7 Tew 2 HO58. bhT 100 5260, 62 3
4853, 73 Bew 10c 67Ws 5060. 427 5 5261. 88 1
4BB6. 70 . ' 5063, 76 Boifl 5262, 30 dow
4862, 530 5 1 5065. 31 3 262,92 | eimeeas
4R63. 43 2 b il BB A0 | L __ 5264. 416 4 2
4R70. Jew 1c BH06T. 544 2 5265.12 324 2H
4872.032 3¢ 1c S068. 8BS 4o 5270. 65 4008 J8W: 20000 ¥
4872 43 - O, 807084 | ______________. s2rm3.2n | 2h | o .
4874, 237 2 1 508, 423 [ 5275. 56 1000e 508 SO0
4874, 8% 10 2z 5081.573 1 527E. 245 200 2
4876, 020 2| e 5087, 66 h 5279. 102 2| e
4881, 278 e 1c 5080, 87 1 5280, 54 5c 32wt | .
4882, 45 3 1 5090, 57 [} 1 5284, 581 2
4884, 10 E 1 5093. 14 Je 1 b2a6. 88 . ... 5h
88RE B0 | 2 | 5084, 03 de 1 5287, 92 1ic 25WF 20 W
4880. 14 2000¢c 6, 548 W1 Hocwi 5085, 78 L] dets 5288 16 le | aea-
4802, 222 dew0 1e 50B6. 50 150 10 5202, 278 4 1
4896, 167 10 3 5088, 782 2 [, 5289, 85 1
4807, 529 e 2 s088.20 | L ________ 5 5300. 75 5e 1c
4800, 634 8 2 slg.7o | 20 T | eeaas 5308, 21 S
4901, 445 3 2 5104. 66 e 2OWE 5cW 5305, 56 0 10h¢
4003, 73 15et0 o 5106. 15 10 3 5306. T30 3 1
<) - S I 1020 5108. 78 10 2 5309, BT e | eeoill
4004, 75 2 I 5112. 265 15 3 5311 515 e 2ete
4005, 93 1 | oL 5113, 25 i 5317.27h Berrt Bew
$006. 208 k') 4 5115.18 1 5318, 76 T
4008, 562 2 3 5116, 90 2 5318. 22 sh | .
4009, D66 dew 1c || 5117.42 2c | 5321278 40¢ e
4008.71 | . 4oy 5120, 32 3e- 5321. 534 2 1
4014, 34 4e 1 5124, 206 - 5324, 50 2| e
4815, 020 100 10 | 124597 Be 2 5325, 00 T oa) S
4917, 84 8 2 5126, 70 20c 8, .52W1 4cWi 5327. 46 200 10
4423, 903 200 40 l 5140, 058 4 i 5331. 898 Sletnd it/
4925, 99 2% [, G141, 288 3| eaaes i ————— 5332, 47 . SR,
4026, 853 4 2 5142, 14 DL 5332 76 e 7he
49238, 585 et lew 5145 503 6 2 5333 85 20 i)
4032, 350 3 5146. 99 16¢ 28 W seW 5348, 6 L
4033, 734 ew Sew 5156, 248 il 2e 45339, 410 4 |
4935. B42 145 4 S161. 830 . 30 ;] 5342 37 JHw | eeae—aa
4940, 63 L 5165. 198 i 1 5343. 7O AHw |
4fM3. 73 8l 2c 5167, 860 L 5345, 221 2
4944, 887 Te 2e 5172.370 2 1 5340, 245 2
4046, 72 150 20 5173.82 |, N 5350, 46 4¢ 39WL lew
4849, 82 20 3 ! 5178. 881 B0cwr 10ew 5352 fd 1T S
4952, 270 2 | e 1| 818 74 20 3 5353, 35 . S
4055. 286 e 1 ,| G185, 2 §353. 78 1
4958, 785 100 10 il 5186, 149 2 5356, 5 1k
4060, 42 2 5136, 423 N 5366, 664 2 1
4961, 383 10¢ 3 519611 | o 24 5360, 480 30 7
4063, 065 10cie Qe | 5108915 e 4wt | el 5368, 797 M 5
4980, 435 i0 3 5199. 39 Bl 2z 5374. 720 4 1
4072. 836 8 2 5200. 82 4w 1¢ 537710 200c A2We 3eW
4976, 432 2 1 520203 2 ) e 5378, 163 5 1
4980, 677 Te & 5202. 83 L 5379, 707 3 1
4581. 544 20 3 5203. 46 2 O 5. 18 T
4984, 812 5 3 5206, 74 F L S I 5306, 50 0 3
4085, 978 200e 20e 5200.08 200e1sp 2018 G402, 10 2k 24
4087, 521 5 2 5209. 927 10 2 5400, 52 O,
4904, 02 Bew | e mmeeiaas B210. 93 2 Bd10.41 Zewr | e eeeiiamaa
4004, 48 ) 5214, 43 5Fhw | . 5417.78 SHw | o JER .
4906, 22 1| ol 5214. 716 5 1 SI8.37 ! . 5k
4907. 74 4c 1 5217.49 - N 5423, 20 2 1
5003, 60 16 2 5218.18 L 5493, 60 4 1
5006. 68 1| e 5201, 124 Sew Zew 5423, 81 [ 2
5008. 14 G 30W7: ? 5222, 124 5 1 5431, 90 3¢ 100
50190. 56 4e 1 H§222. 733 1| 5437, 08 10 2
5014. 35 N S, 5223, 022 . - b437.41 3 i
5024, 022 2 ! _______________ 5224, 86 Ihcwse 2ew 5443 31 b1 S [
5026. 452 20 3 | 5226, 806 - S 5444 60 W




Tasre 2. Arc and spark specira of rhenium— Continued

Intensity and other characteristics

Intensity and other characteristics

Wavelength Wavelongth
Are Spark Are Spark
A A
47,02 15 3 5734. 79 2
5456, 316 4ct 1e¢ 5736. 27 2
5458. 02 S 5737.32 2c
5460, 644 30¢ 1 5738.17 3Hw
5465, 43 7 4% 5730, 445 7
5467, 54 3 1 5740.32 10c &, B4 W7
5470910 3 1e 5740.86 2h
5475, 86 L 5752, 83 20gawr
54EL. 003 5 1 5763. 41 Jew :
5492.19 1 S 5769. 82 2
5404 34 - 5773.32 14
308, 69 210 5776. 83 300c 47WE
5408, T 1A 577816 1
£501. 921 5 5778. 543 2
£505. 60 few | e 5782. 68 7
5505. 81 1 5783. 01 S
5506, 492 2 57E8. 10 5 1
5514. 99 2ew 5786, 27 7 1
5519, 53 fete 5701, 505 20 4
5620, 05 10e 5c 5706, 262 T
§521.10 15 4 5805, 77 e R
5521. 83 N 5806, 87 g TpttTTTT
5523, 41) 8¢ .36We 3cW 5807, 41 dew e
552¢. 25 2| 5808, 56 Eeaw ( Sew
5509, 96 ap 3810, B2 L T
5532, B76 Bocw 5815.02 We25W | gew
A534. 38 13 581807 .
5535. 4 2k 5314, 28 2 i
5545, 15 ok 5827, 37 1k o
5557. 21 7 5634 31 1000 0
BG4, 24 100cioe 6815, 52 be SOWs | ...,
5584, 12 7 5844, 96 2 N
B670. 40 1A BB52. 02 20¢ SEWE T aewr
5573. 47 Wew 5RB2. 76 3 .
S57T. 68 Scug 5866. 58 3 T
5578, 38 3¢ .62 [ 5868, 05 g 1
5680, 77 2 5870. 71 2
5582 88 2 5872, 557 [
5584. 718 20 5885. B5 1t
5502, 68 2¢ 5809, 25 88, .55W1 Tiewl
5504. 850 i 1 5003. 99 Te ..
5601, 92 3 s 5608, 01 3Hw Tt
5604. 15 ! I . 5004, 99 5e Ty
5807, 21 8¢ 2 5911.14 Sel 1
5607, 41 1 [ 5016. 86 L S
5608, 803 3h 2h 5915, 88 Ocs 2
5610 516 3 1 5025, 08 2
5612, 260 10308 shs 5927, 38 Getos T
5614. B5 2 | 5038, 83 20 I .
5619, 76 1 1 5043, 24 100r T "
5821, 22 1| el 6846, 46 2c ,
5624, 625 3h % . 5947.57 2 |
5625, 441 Bew 3cw 5950, 21 Hew -
5635, 45 3 2 5554, 208 LY 1
5844, 48T 2 1 5036, 10 dex ¢
5653. 018 8 2 5067, 626 5 3
5658, 88 4 1 3069, 77 20crol 5¢
5662, 83 5c .32 icW 5072, 58 4¢ 1
5664. 69 3 1 5981. 85 6c 2¢
5666, 01 3ew 1 5982, 67 8 2
5667, 88 100 20 5083, 14 7 9
SETL. 04 3c ? U89, 09 8ea 2
672, 68 ? 5905. 73 AWew e
5675. 34 e 41Wr | . 6021, 63 %
5680, 92 4¢ 1 6026. 53 - 2
5683, 40 T 6026.60 | ....._..._...__
§684. 31 2 1 6028. 87 2k
5866, 81 Zew | .. 6020, 16 2
5650, 75 e 20 teW 6030. 87 Few
5802, 48 2ew | el 6036. 32 2e
5708. 48 6h k13 6039, 87 10wl
5711426 a0 3 6051, 19 5
5714. 02 5 1 6067. 39 2Fu
5718, 950 15 2 6068, 42 2h
5725. 626 F} 2 BOBL, A7 2h
§727.40 3 1 G007 20 . S
5730. 56 1 6114.22 60 §
5732, 25 2cttr 6125. 47 0 2
5733. 06 Sewt 6132, 98 B! e
573426 beit's 6145. 81 100ew0! 1500

Intensity and other charaeteristics

: Wavelength
Are ‘ Spark
!J
i A
G148, 82 8¢ i0
6164, b1 ] 2
16470 3 e
G176, b7 10ew? 3o
#i81. 71 a 1
G187, 82 4e 1
6181, 17 - N
061595, 44 15curk 3
6200, 734 a 1
6203, 34 20e 4e
6217. 97 e 6 -
6218, 74 40 1
6224, 42 Al 50 W5 10:Hs
6243, 24 §0¢ B0V 15¢ W
6247, 14 2 e
6247, 70 3 1
8252, 08 2| e .
6253, 03 A 1
6254, 98 1
6255, 21 1
6260. (25 20 2
6260, 238 40 4
6265, 07 4ek 1k
6271. 37 e J9Wy W
6272, 14 dew | eiall
0278, 78 30 4
6286, 41 15en? 2e
200,11 fic 1¢
6268, 35 2¢ [,
6303, 42 10
I
6305, 97 ! 1
G308, 19 L [,
6307, 70 400 B
3307, 91 200 30
6321, 00 B0 104
8382, 24 - .
6340, 66 2o P
6350, 84 300 20
6350, 87 T 11 10
6362, 80 - I,
0362, 94 N
6373, 47 10es 20
374, 81 e 4B HY Be W
6378, 80 2
6352, 04 15¢ S
£401. 22 2o | aieeiiimea-
f402, 74 . [
64045, 98 2l ABH 2c W
640014 e | ocaicceaoo-
6411. 47 20 4
6416, 13 £/
6420, 44 2h
6422, 24 H 2h
6427, BB e
G416, 69 3
448, 25 Bcx
6462, 55 2
! OB80I. 17 5
: BHOZ, 22 T
i 6510 78 e
B511. 47 A0
68515, 25 0
6520, 21 7
84531, 11 b
6544, 91 10
6445, 72 B
0554, it 4
6557, 67 I0cury
6577. 11 T0ews i
65816, 21 2 i
B502, 52 100¢ 4B W3
6608, 05 150¢
A805. 33 100
G612, 63 4
G231 10{e
6637. 26 30c .40W1
6449, (12 4 Fw
6652, 39 200 A3WT :
0658, T4 5 :
6666, 32 e 6, F4W1 1




TanLE 2. Arc and spark spectra of rhenium—Continued

o "
Intensity and other characteristics | Intensity and other characteristics || Intensity and other characterlsties
Wavelength | Wavelength '\:i Wavelength
Are } Spark Are Spark | i Are Apark
1]
A ] A4 A
6678, 28 Bewe T4l 02 2 8630, 60 TEaw
A6S3. 28 Wews 7524, 48 0Hw 5643 59 20ctw
6688, 75 Toaw 7536, 48 3¢ 8645, 20c 5, .26 WL
8707, 76 Sicw | 536,40 2 8676, 65 40¢ 6, 1117
671130 10¢8 | 7545.39 5¢ BAWL E680. 33 3
6717. 23 b 7548, 72 2 5683, 74 10
672310 2 7567, 80 8 9686, ¢4 1
6723, 55 3h 7578. 71 300¢ AOW 5697, 25 e AGWT
6724, 98 Be 7583, 26 10¢ 8, S0 721, 34 $Ehy
6751, 22 100 7596, 30 2 8721, 88 dHw
6761, 19 1002 ! 7611. 89 100 E750. 44 M
6791.30 1 7620. 25 200c 6, .81 8772, 49 2
6791, 43 1 7640, B4 Fow! 785, 77 40¢ S3W
6709, 50 o A4WT 652.3 581 8792.0
6801, 66 5 i| 765680 7 797, 70 30¢ 62T
S81L. 37 g \ Toad 53 3 8545, 76 P
11,7 . 5. deow
6813, 41 200etsd 7693, 41 8 8851, 32 3¢ 3L
6816, 41 2 ( 7603. 70 106 8871, 52 1
6529, 50 300cwe 706,92 30c .40W 8382, 05 15ews
6835. 36 31w N rriz s % 2885, 58 15
6844, 08 5 7732, 61 30 839D, 2 e
6844, 44 5 7743. 08 5 EB01. 36 Jerw
6874, 35 Betn 7743, 20 1 8927, 28 5
6382, 11 1789, 75 7 2044, 56 2
6029, 62 2 7789, 96 10 R862.07 2
6563, 50 3cw 778667 | 5 £566. 63 Tew
G067, 67 Beie .58 | 3 EOB0. 21 4
8071, 53 200ct0 780L. 05 e 8971.14 2
8871, 98 Few 7825, 86 20 ®O83. 55 1
8576, 67 2 7828.13 10 8088, 40 2
6985, 20 20e 6, 63IWT 7844, 14 10¢ AOW! 5662, 91 1
7006. 63 1500 A8H#? 7961, 82 7 8005. 26 1
012, 56 56 .53 7869, 62 100c 6, .03F1 9003, 24 1
7024, 15 200¢ .37 Wd 7880, 58 2 ||| £003. 15 20w
7028, 47 e 35Ws 7880. 78 3 l ! 9018.0 1
7058, 24 108 7882.11 e 6, HOWL | ®032.46 3
! 7059, 98 e 788K, 00 9 1 po4d. 38 6
7085. 39 3 7808, 46 40 9058, 53 3
7066, 47 10 7012, 94 100¢ 600 0059, 85 4
7093, 01 o 7038, 57 9 9063, 31 2
7119, 01 5B! 7970, 7 20 9066, 6 %¢, LOW
7198, 98 4 7971, 24 30 9070, 74 5
7120, 45 ¢ 6, TOWY 7679, 03 10 0081, 45 4
7135.28 10 980, 77 300¢ 6, T3W 5083, 03 2
e | ma | pm |
5 . . [
7108, 25 s | 8oz 07 2 nw 08 | Zew
TI28. 20 8027. 50 4 B4 g6 ¢ dew
7233, 60 Jeuw 18052 47 2 9154, 52 ( 1
72728 4 8055. 06 5e 01685, 38 2
7246, 4% 150 8060, 10 306 9171.85 |  lew
7248, 80 100 | | 808827 15 0192, 18 1
7263, 5 4 8166, 63 6 5T 0198, 04 1
! 7205.43 5 §224.31 Jew 9205, 12 aew
| ram. a4 150¢ G5 8246, 98 4 9209. 66 200
| P27 300¢ .5TW! 253,24 7 0213, 58 3
| 7307. 56 5e sssr | 2 5220, 40 1
¢ 7315, 91 3 8252, 72 5¢ 0236, 30 4
7124, 70 7 8262, 08 l 3 | s250.02 10
7320.37 || srs.56 & ap || o253.m1 1
352,04 50c 6, .TOW! 8293, 73 l 20 | 0355 71 2o
7360. 95 ht il s30L01 e 383 i| w6228 4
TI82. 67 30w ' B335 44 3 9265, 46 15¢10
7382, 07 1 8354, 00 2 | o283 tew
7386.35 | ss57.58 40cws l] 9208, 07 1
7300, 71 e B4Ws 8399, 78 10¢ 421 1 gan7. 72 1
7396, 04 2 | 5403 58 3 ¢ pR1ll 50 5
T404.25 3 | 8411. 59 & || 9323 00 3
7409, 48 20 | 417,13 500 .l 0325, 36 1
7416, 44 3 8433, 70 3 ! pagzay e
743193 2 8503, 35 3¢ 93373 2610
7437 7% 2 8507, T3 6cios | 9363.13 20¢
7440, 69 4 || 8s27a 500¢ .67 W " 9367, 50 1
T442.75 1 RG37. 38 2 | 9370, 87 2
7447, 58 4 8570. 60 15 i ean.0n 1
T478. 63 5 R588. 50 Sew 9350, 24 10¢
7481.15 T B503. 60 5 9383, 75 40
7488.12 3¢ 8603, 86 6 iGagll 12 2
7489. 10 2 5628, 44 SHI i 8400.27, 20!
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TaBLE 2. Are and spark spectra of rhenium— Continued

= - : I
Intensity and cther characteristics ||r Intensity and other characteristics ! i Intensity and other characteristics

Wavelength Wavelength ‘|| Wavelength -
Are Spark Are Spark T Are Spark
A4 A A
942345 13 9958, 45 60c, 1.2 10593, 74 21
9427, 53 3 9064.90 2 10599, 31 Bew
$188, 38 1 970, 87 Te 10610, 0 2
70, 1A an 9076, 45 n 10518, 45 40¢
9481, 8 lew 9880, 9 Ic : 10625, 57 8
9500, 49 g 10006, 2 1c 10639, 45 100ew :
0504, 34 3 10010, 29 lew 10654, 58 2
9523, 40 Gew 10019, 31 Tew 10725, 62 1
9564, 06 1 10026, 96 A 10801, 55 2
957175 Bew 10058, 81 1 10043 1
9581, 12 8¢ 10059, 56 20w 10824.72 10
0587, 0 251 10084, 02 10¢, 2.207 10882 35 10cw
9591, 32 3ew 10127, 21 1 10609, 5 1
9600, 48 1 10128, 78 13 10910, 30 1
9617, 78 28! 1} 10138, 24 : 10933, 44 %
965, 30 5c 10146, 84 1 10942.22 8ew
9688, 69 1 10162, 75 1 10940, 4 20
9704 04 3 101689, 85 100¢, 10891 10062, 5 1
9710, 52 50 10175, 68 et 10967, 6 1
9722 78 4 | 1018332 de 11004, 02 1
0735, 6 1ew 10191 87 1e 11042, 98 2w
0745, 60 3 10197, 58 1e 11054, 20 a
9749, 66 6 10201, 88 26w } 11085, 03 2ew
2752, 08 g 10206, 32 11141, 90 1
9762, 65 70 10238, 28 4 V1128 s 20, 2.2
9790. 20 1 10242, 68 1 11308. 97 1
9813, 75 2 10258, 42 1 11383, 70 Sewl
9831, 35 D 10262.77 2 _ || 11as3 12 3¢
0843, 65 20¢, 15212 10252, 46 Scw | 147 4
9851, 88 1 10257, 58 d¢w0 ‘ 11499, 83 5
9872.38 16sd 10320, 72 1 I 11581.4 1
9854, 10 210 10332, 55 10w | 118158 1
001, 72 1 10341, 8 1 11788.9 1
9903 30 5c 10348, 0 4¢
D008, 97 ic 10440, 02 3
WL 7 lew 10464, 25 10
0037, 8 1 10407 3 1
0043, 70 20 10556, 54 e
9040, 90 200c, 1.8W3 10879. 7 1
9953, 02 3ew | 105807 1

WAsﬁlNGTON, D. C., March 26, 1952,



