both quantities decrease like Nl/g. At hv; = 2 x 10-!'% erg, we have w; = 1 if
I, =~ 0.2 - 2 W/em?. If o, = 107'% cm? and hvy = 4 x 107!'% erg, then w, = 1 and
I, = 4 x 10%® W/em?. At the presently avallable radiation intensities, two-step
dissociation can be realized, in particular, and is faster than the time of
vibrational relaxation.

From the point of view of two-step dissoclation, interest attaches to exci-
tation of the molecules CF3I (vi = 1073 cm™}!) by a COz laser. The continuous
absorption spectrum of these molecules from the lower vibrational level begins
with 35,500 cm'l, and it is possible that excitation of about ten vibrational
levels will suffice for dissoclation of this molecule by radiation of the second
harmonic of a neodymium laser (220,000 cm~!).

We note in conclusion that resonant photoexcitation of molecule vibrations
can greatly increase the rate of photodissociation from broad band sources of
visible 1light by increasing the number of photodissociation channels.
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In connection with the appearance of experimental data on the total cross
sections of YN interactions at high energies [1], 1t is of interest to extend
the quark model to the processes vy + N - vy + N.

The amplitudes of yN scattering (above the threshold of V-meson photopro-
duction) can be connected in the quark model with the amplitudes of elastic
scattering of mesons by nucleons:

2

2 Y, y
s yp_F(yN - yN) - (1 v B -i)[ w=p) + (2*p)] 4
a 4n ¥y’ yi
2
yp 3 yp + -
+ —[(K*p) +(K™p) +(K°p) + (K°p)] + 2-—[(K*p) +(K”p)~{Kp)-'K°p)|, (1)
Y}ﬁ Yo

where (7np) and (Kp) are the amplitudes of elastic 7mp and Kp scattering, Y, are

standard constants of the YV interaction; the signs (t) correspond to scatter-
ing of vy quanta by protons and neutrons.
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Using the optical theorem, we can readily rewrite (1) in terms of the cor-
responding total cross sections.

Relations (1) allow us to draw the following conclusions:
1. The total cross sections of YN interaction should satisfy the lnequality
oy lyp) > o (yn), (2)

which agrees with the experimental data in a wilide energy interval [1]. Condi-
tion (2) is based on the inequality

at{K’p) +at(K'p) -a;t(K°p) -at(l?°p) >0,

which is satisfied at large momenta of the incident particles (p > U4 GeV, for
example).

2. Describing the energy dependence of the quantities ot(nN) and ct(KN),
measured in [2]? by the formula Oy = O + ¢/vp (p - momentum, in GeV, of the
incident meson in the laboratory system), we obtain with the aid of (1)

90 : 11 , 1
—) ub -, at(yn)=(87tll+ 8 l) wb ,

o, (yp) = (88 £ 11 + —
e = - T

(3)

where k 1s the energy of the y quantum in GeV. For the constants Y%/uﬂ we used
the values obtained 1n experiments with colliding e*e™ beams [3].

In [4], the energy dependence of the quantitiles Gt(nN) and ot(KN) was de-
scribed by the formula O, = Oy + ¢/p. The values of o_ and c¢c from [4] make it
possible to obtain with the aid of (1)

1

at(}’P, = (107+ 715) ub ., Ot(yn) =(106+ —Ef—) ub (4)

Both obtained parametrizations (3) and (4) do not contradict the available
experimental data on oy (mN).

3. If we use at t = 0 the parametrization based on Regge poles [5] for the
amplitudes (mp) and (Kp), then we can calculate with the aid of (1) the real
parts of the amplitudes of YN scattering at zero angle. The values predicted
in the quark model for oy = Re F(yN + yN)/Im F(yN + yN) are listed in Table 1.

Table 1

k,Gev| 6 8 10 12| 14| 16 18| 20

~% 1041 | 037 034 | 031 030} o028 027 | 0.26
-a 0.23 0.21 | 0.19 | 0,185| 0.175[ 0.17 0.16| 0.155

We see that lapl > |a |, and the predicted values of o, exceed in absolute
magnltude the customarily employed ap = -0.2.
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4, The differential cross sections of YN scattering at t = 0 are determined
by the formula

aZ(yN)

d
__a.(yN-yN),=° = ( + af) (5)
dt 167

Table 2 gives the values of the YN scattering cross sections calculated in ac-
cordance with (5) using o from Table 1.

Table 2 (sections in 10732 cm2?/Gev?)

k, GeV 6 | 8 [10 12 [14 |16 | 1820
-j—”(yp»yp), . | 800 ] 82,5] 76,0 72,5| 69,7 67,3 66,5/ 66,0
' =
99 (yn+yn),_, | 73,3 | 70,0 66,0] 63,3] 62,0 59,5| 59,5] 59,5
dr

The predicted values for do/dt{(yp = Yp)

agree with the available ex-
perimental data [6]:

t=0

2

do m
il +yp) o, = (85 £15)-10-37 L (k =5,56ev),

dt GeV?

(63 £ 6)+10~32 cm? /Gev2(k = 11,5 GeV).

We see from Table 2 that the difference between the differential cross sec-
tions of yp and yn scattering at t = 0 reaches 10%.
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