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"Fluorescence of AmCl, and PuCl, in dilute solid solution in a matrixvof

3. 3

has been reported previously.

+3

1,2

crystalline anhydrous LaCl We have since

3

observed the. fluorescence of U -, Np 3, and Cm.+3 in a similar crystalline en-

+3

vironment. Observed fluorescence lines and, for Cm absorption lines in the
region 300 to 8000A are listed in Table I. The fluorescence spectra were
obtained by ultrariolet irradiation, as described prev1ously}7] although for
curium (~185 ue Cm 2l in 183 mg LaCl ) the radioluminescence is sufficiently
intense to be photographed on our 21- foot Wadsworth spectrograph 3 The radio-
~luminescence spectrum, aside from its lower 1nten51ty, is 1dent1cal with that
'.obtalned by ultrav1olet irradiation. ' The strong fluorescence, group at 4000 A
‘contlnued to fluoresce in absorption experlments, and therefore has not been

-observed as an absorption line by us. It is now known, hovever, that th1s
appears as a peak in the absorptlon spectrum of agueous -Cm 3.h

.~The fluorescence of NpGl3 in LaCl3 was observed at a concentration of
~0.1 atom % Np 23T gimilar to the CmCl3 preparation.

Because of the ready availability of natural uranlum, solutions of
U’Cl3 in LaCl3 up to 20 welght % were prepared. _ S '

Attempts were made to 1ncorporate U'Cl3 in NaCl, SrCl BlCl3, and
N Mg012 Although some uranium appeared to dissolve 1n some of the crystals,
none of the products was fluorescent.

Some 1nterpretat10n of the observed spectra is possible. .The ground
state of Cm *+3 is 7/2, with insignificant spllttlng by the hexagonal crys-
talline field of LaCl3, so far as optical. spectra are concerned. Mnltiplet
~ structure therefore arises from crystal-field splittings of excited states
The three?component group of lines at 4600 A therefore arises from a J = 5/2
level, the four- component group at 4000 A from a J = 7/2 level, and the two

doublets at 3830 A and 3780 A from J = 3/2 levels. The group at 4600 A
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probably arises from the 6P level
' éalthough it may be the 617/2

F, or G, or possibly from quartet S,P, D F’ or doublet P or D, are enterlng
‘ The ground state of Np *3 is 2
'at:6o and 110 cm -1 above the ground state. The level of 19870 cm -1 is not
split. and'therefore has J = 0 The most reasonable assrgnment for this level.
is 5D , although 3P and lS are. possible ' . ‘
- The doublet at 16070 cm -1 is split by 25 cni l. .For this J ;&l‘level :
the p0551b111ties are 5F 5D 5P 3D 3P 3S lP
_ ~The interpretation of the uranium fluorescence spectrum is ‘more diffi-
cult than for Cm'S or Np *3 The splitting of the l‘339/
-to. contain an 1nterval of 180 cm ol followed by a 20 cm‘l interval, Absorptlon-.

5/2 level, that at hOOO A from the 6P7/2 :
), and the two groups with J = 3/2 from 6P 6D

Ih A prelimlnary analysis suggests levels

5 ground state appears

'.spectra observatlons suggest that there may be an additional level at- about 25
'.c'”l above ground. B ' ' ' '

Table I. Spectra of U, .Cm;, and Np in LaCl
o wavelength in. angstroms) 3
'CmCl, in LaCl_: Fluorescence ' ' - ’

e L e e
. 4606 . 4603 - ussa . k001 - 3995 3990

398k e - T T
'CmCl3 1n LaCl3 Absorption

3835 3830 3787 3716
v NpCl3 in LaCl3. Fluorescence-r_" ' , v
6261 6252 o 621;3_ - .6232 6219 . 6208
5118~ 5060 5046 . 5030 LL998

.UCl3 in-LaCl3: ‘Fluorescence L L

6928 . 6915 - 6898 - - 6812°  6800°

»'6l+823f° 5513 5506 51;52‘0

Fluorescence line appears only at room. temperature

Also appears in absorptlon -
S e =
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