e
tration. Figures 2b - 2d illustrate the smearing of the DS picture with increasing Nd3

concentration.

Another festure is that when the saturating pulse is shifted along the line contour, it
is followed by the entire system of "holes" as a unit., This indicates a twofold nature of
the EPR line broadening in FAP: as the result of the local inhomogeneity of the crystal field

and as a result of the unresolved super~hyperfine structure due to the interaction of the

Nd3+ 19 or P3].)

with the nearest nuclei (F
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ABSORPTION OF GAMMA QUANTA BY MANGANESE NUCLEI IN THE GIANT-RESONANCE REGION
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P. N, Lebedev Physics Institute, USSR Academy of Sciences
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We measured, by the absorption method, the total nuclear cross section for the absorption
25 in the energy interval 10 - 30 MeV. The

measurements were performed with the bremsstrahlung gamms radiation spectrum (Eyma.x = 260 MeV)

of gamma quenta by the nuclei of manganese Mn

using the synchrotron of our institute., The photons were detected with a nine~channel
nmagnetic paired y spectrometer with resolution s 1%. The absorber was made of an alloy of
manganese with copper (97% Mn - 3% Cu).

The nuclear photoabsorption cross section was obtained by subtracting the normalized
calculated atomic~-absorption curve of [1] from the experimental atom=plus-nucleus cross
section curve. The normalization was by shifting the theoretical cross section curve of [1]
upward by 0.8% (18 mb at E = 9 MeV), making the average cross section oy, Tot) below the
threshold of the (y, n) reaction (Ethr = 10.15 MeV) equal to zero. 55

The cross section of the nuclear photoabsorption oy, Tot) for Mn is shown in the
figure. The mean-square errors are indicated on the curve, The main part of the cross
section (v 85%) lies in the interval 1h - 23 MeV. 1In the region of higher energies are lo-
cated the well-resolved resonance at EY = 24,2 MeV (I = 1 MeV, o, = 90 mb-MeV) and EY = 2T. 4
MeV (I' = 1 MeV, gy = 30 mb-MeV). The main broad giant-resonance peak is split into two
maxima with an average energy 16.0 t 0.3 MeV and 20.2 + 0.3 MeV. For comparison, the figure

shows also the cross sections of the reaction (y, n) from [2, 3] end the reaction (y, p) from

(4],
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The dashed line in the figure is the result of calculation performed by us, within the
framework of the dyneamic collective model, using a deformation parameter B = 0.30 (Edip = 18.1
MeV',Eq = 0.845 MeV). The theoretical curve describes well the form of the main peak,
predicting correctly its width (~ 9 MeV) and its splitting into two maxima. Our calculation
based on the dynamic collective model is valid only for even-even nuclei and therefore,
strictly speaking, the presented curve describes the excitations of the nucleus Mn5h. As
seen from the figure, the course of the cross section for EY > 25 MeV (resonsnces at 24,2
and 27T.4 MeV) does not agree with the predictions of the dynamic collective theory.

The integral cross section in the 9 - 29 MeV range is equal to 816 * 50 mb-~MeV, which
amounts to T1% of the classical dipole sum with exchange term 60 (NZ/A) (1 + 0.8x). The
integral cross section ao(y, Tot) coincides within the limits of errors with the sum of the
cross sections of the partial (y, n) and (y, p) reactions.

(1] Alphe~, Beta~ and Gamma - Rey Spectroscopy, Edited by Kai Siegbahn, North - Holland

Publ., Comp. Amsterdam, 1965,

[2] P. A. Flournoy, R. S. Ticle, and W. D. Whitehead, Phys. Rev. 120, 1426 (1960).
Ei% P. W. Parsons, Canad. Journ. of Phys. 37, 134k (1959).

K. Shoda, K. Abe, T. Ishizuka, N. Kawamura, M, Oyamada, and Baig - Nung Sung, J. Phys.
Soec. Japan, 25, 66k (1968).

~Q ©
YAG:Nd3+ LASER WITH EMISSION SPECTRUM WIDTH LESS THAN 10 9 A
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Until recently, the minimum emission spectrum width obtained in solid-state lasers was
v 107% ] (v 208
state lasers is limited both by the number of the excited modes and by the spiked character

Hz) [1]. The production of highly monochromastic ccherent radiation in solid-

of the radiation of each mode. Whereas the separation of one mode in the generation entails
no special difficulties (see, for example, [2]), the problem of the spiked radiation of a
solid-state laser, which is among the fundamental problems of the physics of solid-state

lasers, has not yet been satisfactorily solved. When the radiation has a spiked character,
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