1

A U ' (10)
IR LA PR WL S |

uy

N -1z

where i xigriy {1 iaby

*
A ) & % (2 11
,° =(ha*'l§Cw C (1) Mg | - (11)

w’ '

Thus, by investigating the analog-antianalog gamma transitions, we can obtain information con-
cerning the structure of the nuclear states. The value of such information may be no less
than that of the corresponding information obtained from nuclear reactions, since the uncer-
tainty connected with the assumptions concerning the mechanism of the reaction does not

arise in this case.
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Recent progress in the study of 7N scattering has led to the discovery of a number of
new baryon resonances in the 1.5 - 3 GeV region. Attempts to observe these "new" resonances
in the photoproduction of mesons on nucleons have so far not led to great success. Most of
the resoances have not been observed at all (for example, Pll(lhTO), S3l(l6h0), Wll(l710) ete.)
and there are only slight indications of the presence of the others. This situation is most
probably due primarily to the small contribution made by these resonances to photoproduction
compared with the nonresonant background, and to the insufficiency of the experimental data.
On the other hand, there may exist selection rules that forbid or suppress the manifestation
of these resonances in photoproduction (thus, for example, the Pll + yp transition is for-
bidden in the quark model [1]). This circumstance makes searches for resonances in photo-
production particularly interesting. A complete multipole analysis that would reveal resonan-
ces, in analogy with the phase-shift analysis of wN scattering, is made difficult by the pre-
sence of almost double the number of parameters (compared with wN scattering at the same value
of the angular momentum) describing the photoproduction. In addition, we are lacking at
present many of the data needed for such an analysis. As to the separation of the resonances
only by observing the weak "humps" in the cross section, it is easily seen that the presence

of a "hump" is not necessarily connected with the characteristic behavior of the resonant part

b1



of the multipole, namely with the passage of the real part through zero and with the maximum
of the imaginary part at the resonance.

Starting from this, we propose for the study of resonances in the photoproduction of no,
n, X, ete. mesons (i.e., mesons having a two-photon decay) a method based on measuring the
cross section at small angles, when an important role is played by the contribution of the
(real) amplitude of the production resulting from one-photon exchange (the Primskoff effect),
interference with which makes it possible to separate the real and imaginary parts of the
amplitude. (In some sense these measurements are analogous to polarization measurements.)

The amplitude of the Primakoff effect P can be written in the form
_y mVAo o -1
P=Yt !¢ "(Pz)“:ﬂ’u +(2N) onua (Pl—Pz)SYU(Pl)tvqu; (1)

Here Y is the amplitude of the two-photon meson decay, and is connected with its lifetime t by

Y = 8ya/ra’® (2)
F, and F, are the nucleon form factors. By using (1) we can find the contributions of P to

the invariant photoproduction amplitudes [2]:

P = - YF/2N, B,=YF,/2Nt, B =0, P =YF/t (3)

and the expression for the cross section of the Primskoff effect is

kg3 sin24 '
t -n?)?
op(B) =y |- LB R LR ————(F2 - —F1)|,
8t Wik +? 4N’ (4)
e2 YZ
o= *

° 40 87

We note that (4) differs from the expression obtained in [3] in the form of the first
term, which is significant in the small-angle region. By way of illustration, the figure
shows the cross section GP for the production of ﬂo mesons on protons at E = 1.1 GeV (the
region of the 811(1710) resonance), calculated from formula (4) with 1,0 = 0.9 x 10"6 sec.
(Detailed calculations of the interference effects, for the energies corresponding to the "new"
resonances, will be published in our next paper.) The cross section Op has & sharp peak in
the region of small angles (6* ~ 1°) and decreases rapidly with increasing angle. This makes
it possible to separate the contributions connected with P by measuring the cross section at
6 ~ 6% and at angles 5 - 10°, where the contribution of P is insignificant, thus yielding
the magnitude and the sign of ReTO(assuming the sign of Y to be known [4]), and also the value
of ImT, from the condition o = (Re’l‘o)2 +-@mm0)2 (T, is the "nuclear" amplitude).

A simultaneous study of the energy dependences of ReTO(E) and ImTO(E) can serve as a
method of investigating the resonances whose contributions can be separated either by concrete
paramatrization or by simply assuming that the nonresonant background is sufficiently smooth

and ReTres(E') = ImTres(E') = ReTre (E_ ) = 0, where E' is the energy far from the resonant

s res
value E .
res
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If a nucleus with zero spin is used as the target Up(e)’ ub/sr .
in lieu of the nucleon, then the analysis of the effect aoi}
becomes simpler, since the cross section is determined
in this case by only one amplitude. “f

It is of interest to note that the Primakoff Q03
effect should lead to a considerable enhancement of the
polarization effects at small angles. Thus, the pola-
rization of the recoil nucleons and the asymmtery of oot b

production on a polarized nucleon depend on the product

of the helicity amplitudes Hh and Hl {5], having large ° 1 2 3 4 s
contributions of the Primekoff effect, by the amplitude

Hl, which is the largest of the "nuclear" amplitudes at small angles. The separation of the
contribution of P to these effects makes it possible to determine the magnitude and sign of
the imaginary part of Hg.
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Experiments on phase transitions in solids frequently reveal cases of several transitions
that are close in temperature (for example, Rochelle salt). In the present paper we consider
the phases between which close transitions take place on a unified basis, regarding them as
the result of distortions of one more symmetrical phase. This "protophase" need not necessari-
1y ve observed in the experiment. The description of the dynamic anomalies, obtained by such
an approach, is more complete in the sense that a smaller number of components is needed than
in the corresponding description based on a separate analysis of phase transitioms in Landau's
theory [1]. It turns out that the phase diagram has a characteristic singularity, in that it
has a point at which four different phases are in contact.

The termodynamic potential ¢ will be represented here in the form of a series in terms
of two quantities n and £, which transform in accordance with one two-dimensional irreducible
representation of the symmetry group of the protophase. Thus, n and £ are components of a

two~component parameter describing transitions with a lowering of the protophase symmetry
D=al(n?* €D + B(n2+ED2+8,(n) 2+ 5(n )1, (1)

Unlike the usual approach [1], in expansion (1) we take into account invariants not only of
the second and fourth power, but also one of the invariants of eighth power, which turns out
to be significant.

The conditions for the minimum of (1) correspond to the following four solutions:
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