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The authors of [1, 2] have previously established that for the light nuclei Li', Be”,

Bll, and 012, at a photon energy not higher than 335 MeV, the proton poclarization is close to
zero in the kinematic region where the reel pions do not take part in the reaction,
In the present paper we show that at higher photon energies (700 - 900 MeV) the proton

T and Clg.

polarization in the same kinematic region is also close to zero for the nuclei Li

The figure shows the dependence of the proton polarization on the photon energy.

As seen from the figure, the proton polarization in the meson region II changes strongly
with increasing photon energy, from - 0.76 to + 0,48,

The small proton yield in the kinematic region I and the results presented for the
proton polarization in the kinematic region II have made it possible to calculate the proton
polarization in the reaction y + n + 71~ + p for the photon energies 650, T15, and 840 MeV.

The obtained values of P turned out to be, respectively, O.T4 * 0.33, -0.16 = 0,40, and +1.66%
1.0k, fThe absence of published data on the proton polarization in the reaction y + n > 7~ +
p does not make it possible to compare the obtained values of the polarization for all the
presented photon energies. For the energy E = T15 Mev, the value ~0.26 t 0,06 obtained in

[4] agrees with our result.
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Experiments [1] on the mode-locking in lasers with saturable filters have shown that
complete locking, which we shall define as the presence in_ the axial period of one spike of
duration 1 ~ 1/Av (Av = width of spectrum) and exceeding in energy by at least one order
of magnitude all the remaining spikes, rarely occurs in such lasers. The proposed statistical
approach to the development of generation from: spontaneous noise [2,3] predicts the possibility
of incomplete locking and gives certain guantitative criteria for this possibility. It is of
interest to compare the experimental results with the theoretical ones, In the experiments
set up for this purpose, we investigated both the temporal structure of the emission of
a neodymium laser, and the time evolution of the spectral distribution of this emission.

The experimental setup was similar to that described earlier in [1]. The neodymium-
laser resonator length was 140 cm, the cell with the saturable filter was mounted in the
center of the resonator. Separation of the axial modes only was effected with the aid of a
diaphragm of 2.7 mm diameter.

In the first part of the work we investigated the temperal structure of the generation.
The laser emission was time~scanned with an electron~optical camera. Unlike in [l],where

the most intense part of the generation pulse was investigated, in the present study we have
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compared different stages of this pulse. To this end, the laser beam was split into two, and
both halves were directed to the input slit of the electron-optical camera, one being delayed
in time relative to the other. The delsy could be varied from zero to 100 nsec. The most
instructive is the comparison of the start and end of the giant pulse., In accordance with
the experimental results, we can single out the three most typical cases: a) only two intense
spikes exist during the axisl period, both at the start and at the end of the generation,

b) there are many spikes in the axial period at the start and at the end of the generation,
c) there are two spikes at the start of the generation and many at the end. These three
characteristic cases are illustrated in Figs. la, b, and c, respectively. The processing of
more than 100 flashes has revealed that the probabilities of the indicated cases are 0.00h4,
0.59, and 0.37, respectively.

The second part of the investigation was devoted to the time evolution of the generation
spectrum. The spectral instrument was a diffraction spectrograph of dispersion 12.2 cm_l/mm.
Examples of the cbtained scans are shown in Fig. 2. We note that, just as the case of
integral registration [L, 51, non-uniformity of the spectrum was observed, wherein an intense
region ("nucleus") with half-width 5 - 7 em™l was observed against the background of a
spectrum with a width reaching sometimes 100 cm"l. In addition, the scanned spectrum shows
that both the "nueleus" and the wings have a distinct structure, which is sometimes periodiec.
The characteristic dimension of this structure is 1 - 10 cm-l. For each spike, the width
: : spectrum can change quite strongly in the axial period.
The structure of the spectrum also changes from spike
to spike. The width of the spectrum in the spike and
its structure are usually reproduced, on going from
one axial period to the other, although the intensity
distribution in the wings may change somewhat. The
observed structure of the radiation spectrum in the
individual spikes is not connected with any parasitic
selection. This was verified by replacing the cell
with the saturable filter with a cell containing pure
solvent. The corresponding scanned spectrum of the
first free-generation spike is shown in Fig., 2¢c. We
see that both the spectral structure and the temporal
structure have a random character in this case.

We now proceed to discuss the results. The

approach developed in [2] ensbles us to calculate the

probability of the full synchronization as a function

of the linear conversion coefficient
Fig. 1. Evolution of generation of
a neodymium laser with mode self=-
synchronization. Upper lines for P={lv/Avg)?
eahh flash - start of giant pulse, 2
lower - end of pulse; delay 100
nsec., T - axial period, 9.4 nsec,
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(Av = half-width of the spectrum of the syn-
chronized modes, Avo ~ half-width of initial=
field spectrum) and of the initial number of

modes, m. The quantity Av,. can be regarded,

with a good degree of accugacy, as equal to
the half-width of the spectrum of the first
free-generation spike. For Av = 100 cm™t

and Av, = 10 emt ve get P = 160, The ini-
tial number of modes is m = AvO/Gv, where

§v is the distance between the neighboring
axial modes. In our case m = b x 10°. For
the obtained values of P and m, the theory of
[2] predicts a full synchronization probabi-
lity ~0.5. The experimentally obtained
probability of full synchronization at the
very start of the giant pulse (cases a and c
of Fig. 1) is 0.41, and at the end of the
pulse (case a) it equals only 0.0k,

The existence of a structure in the
spectrum of the individual spikes offers
evidence of their rather complicated time
structure, confirming the results of [1]. When

the relative intensity of such close spikes

changes during the time of the gient pulse,

certain changes should also be observed in Fig. 2. Time scans of spike spectrum of neo-
dymium laser with mode self-synchronization.
a and b - good and poor self-synchronization,
period to the other. ¢ - sweep of first free-=generation spike, T =
9.4 nsec

the structure of the spectrum from one axial

The presence of a '"nucleus" in the spec-
trum of the individual spikes can be attributed to the existence of a broad pedestal for the
short spikes, or to the asymmetry of the spikes, resulting for example from the finite re-
laxation time of the saturable filter.

On the basis of the foregoing experimental data, it can be assumed that the statistical
theory describes setisfactorily only the stage of formation of the self synchronization prior
to the start of the giant pulse itself. Apparently the saturation of the gain, and possibly
also some other nonlinear effects, are responsible for the complication of the temporal struc-
ture of the generation during the time of the giant pulse, similar to the one shown in Fig.
1b. The structure in the spike spectrum and the corresponding temporal structure ocbserved
during the time of the entire giant pulse cannot be satisfactorily explained as yet for
elther good or poor self-synchronization.

In conclusion, the authors thank T. I. Kuznetsova, V. S. Letokhov, P, P. Pashinin, and

A, M., Prcokhorov for useful discussions.
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Yttrium iron garnets (YIG) have been thoroughly investigated by various methods, includ-
ing NGR [1, 2]. In the present investigation we made sufficiently full use of the character-
istic physical and methodological features of the NGR method.

The absorbers were oriented cuts of single~crystal YIG about 70 u thick. The source was
Co57 in chromium, which produced in our electrodynamic setup, with a sodium nitroprusside ab-
sorber, two perfectly symmetrical lines with ' = 0,25 mm/sec, The spectra were recorded

> to lO6 pulses were

with a 40O-channel analyzer operating in the time mode. From 1.5 x 10
accumulated in each channel, Such statistics, together with computer processing of the spec~
tra, has made it possible to determine their parameters quite accurately.

It is known that the case equ ~v uH is realized in YIG., Consequently, the expression

2,.¢ 24 _
E,.,="'93/2 ] uc'ﬂﬂ + —-—319—[3'1? -1+ 3cosT6-1 (1)
n a(20-1) 2

for the determination of the hyperfine structure (hfs) levels of the nucleus is in general
incorrect. Greatest interest attaches in this sense to the NGR spectrum of single-crystal
YIG with orientation [100] in a longitudinal magnetic field Hy. The value H was varied
from 2 to 11 kG. The obtained NGR spectra constitute superpositions of three "quartets,"
since there are no lines corresponding to transitions with Am = 0. One of the gquartets
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in positions a and a', and the two others, designated by us d

o7

corresponds to the atoms Fe 1

and d2, with an intensity ratio 1:2, correspond to Fe atomsg in d-positions, for which
8 = 0° and @ = 90° respectively (see the figure).
Indeed, it is impossible to interpret this spectrum under the assumption that formula (1)

is valid (since this formula presupposes the equality of all the quantities En(Q), where
En(Q) =¢, ~E (H),

€, is the energy of the n-th level of hfs the nucleus in the excited state, n = 1, 2, 3, b,
and En(H) is the energy of this level assuming the presence of magnetic interaction only).
The parameters of the obtained spectrum are listed in the table.

To calculate the positions of the hfs levels of the nucleus, we must solve the secular

equation with the Hamiltonian

A 2
! =92 (i

= ~g3 /20 HUiycos 6 — 1, —1_) sin 1 + —1{1+1)), (2)
x nue E 2i anz -1yt }
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