For Py, >> Yy, however, the situation is at present uncertain, in connection
with the experimental data recently obtained at CERN (ISR) in the measurement of
the cross section of the reaction pp » 7’ + X at large Py [10]. It may turn out
that the dependence of the cross sections of the inclusive hadronic processes on
P will be not exponential but power-law [11l], and that in the range of values
E >> Ky >> ug the two-photon mechanism of hadron production may in principle be-
come a rather substantial source of photons emitted at large angles 1in eVe-
collisions.

A detailed exposition of the group of questions considered here will be
published.
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terest in the work and discussions, and to V.N. Baier, L.N, Lipatov, V.M, Loba-
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New sum rules are formulated for the scattering
of electrons by nuclei. Some of these sum rules are
independent of the model in the single-particle ap-
proximation for the nuclear current. Such sum rules
are attractive for an experimental determination of
the contributions of the non-single-particle currents.

1. Let q, = (E, iw) be the LY-momentum transferred by the electron to the
nucleus, and let 6 and Ei(f) be the electron scattering angle and its initial
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(final? energy. Let furthermore A(q, w) and B(g, w) be the form factors that
determine the differential cross section for the scattering of an unpolarized
electron by an unpolarigzed nucleus at rest in the one-photon exchange approxima-
tion neglecting the electron mass

-1 2_ .7 .

UMott(G)d o/dQdes = A(q,w) + Blq, w)tg26/2 . (1)

We consider the quantitiesl)

op(q’) = [LA(q, @) -1/2(1—m2/q2)B(t7.w)]x (2)

x (1-0?/q?)2(Gg,(q?)/Gg (a2 0D )2d o,

701(9%) = [olA(g, @) = (1-0?/4?)B(q, )] x (3)

x (1 -w2/q2) -Z(GEP(VZ)/'GEp(‘?Z —0)) e ,

op(9%) = [w? [ A9, ) - 1/ (1-02/e2)B(q, ) I x

X(l—wz/qZ)-Z(GEP(qZ)/.GEP{qZ_wZ))Z d&): (u)
o,(q?) = [ Blq, m)(GEJq”%GEqu—m”)zdm- (5)
The quantities (2) - (5) are sultable for the formulation of the sum rules

because they can be calculated both from the experimental data and theoretically.
The experimental procedure should consist of obtaining the cross sections (1)

at fixed g and 6 as functions of w (see [1 - 4]) and subsequently separating the
form factors A(g, w) and B(g, w) for each value of w, Theoretical summation in
(2) - (5) ylelds

» (6)

lw =0

oglq¥) = (2, + )=' 3 < ¥t qr) ¥liM

J. M. q J. M,
2) = i -1y ST t 14 i
Utl(q) (21'4.]) W, < ¥, l"_2 (Q Je +J£Q)'\l‘i ‘iw___o’ 1)

J. M. J. M,
70 = (2, )7 E < W g ) 8
t = H

J. M, J. M
2) = -1 ;
o,(q°) =(2J, +1) §i<|pi' l|J'tJ'||p,r :>|m=o
Jp=q(aY), 3, =3 -Jpata. (9)
U1n (2) - (5), [...dw includes the sum over the discrete levels. For
transitions to discrete levels, de_,. should be omitted from (1), and Oty Should

£
contain the recoil factor. The nuclear form factors GEp’ GEn’ GMp’ and GMn are
used in (2) - (5) and subsequently.
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Wil 1 in (6) -~ (9) is the ¥-function of the initial state of the nucleus in its

c.m.s., and Q and 3 are the operator of the interaction of the field produced by
the electron with the charge and current of the nucleus, and correspond to the
electron-nuclear interaction (c¢f. the notation in [2])

H = q'-l-z 42 < u(e,)[Q(q. o -FI(qo)lue)>.

The sum rules (6) - (9) have definite advantages over the known sum rules [1, 2]
in that they make it possible to investigate separately the contributions of
the nuclear charge, of the longltudinal current, and of the transverse current.
Furthermore, they do not contain the values of w d wZ averaged over the spec-
trum, which are difficult to calculate accurately?’, and do not make use of the
approximation for the nucleon form factors

Fiplal) = Fplal) = Fya(a3) = flgl); F,(q}) =0, (10)
which is now known to contain errors ~(q/M)? (M is the nucleon mass). The sepa-
ration of the form factors of [5, 4] in the sum rule of [1, 2] transforms the
latter into two sum rules, the simpler of which [5] 1s analogous to the sum rule
(9), but makes use of the approximation (10). We propose, as described above,
to interchange the order of the operations of summing over dw and separating the
form factors; this makes it possible to find the sums (2) ~ (4).

2. Assume for the nuclear current, as usual, the single-particle approxima-
tion

A A R
Q =32 3 =
i=1Pi’ ! ,-}:=n Ii - (11)
As is well known, accurate to M~2 inclusive, we have
2 2dM_3E
Cp. = ( - —q_)S'.E R Bl ;U axp;)f exp(iqry, (12)
' gmz/ ! am?
: . i . iqr,;
3= @8, e+ o Vi) 4w BMBle T, (13)
where
AE(M) 2 2 1+'z(i) 2 ]-rz(i). (lu)
a~Mhq? ) = G, (q;,) —F— + Gg_ (q%)—0n®F—"
' SR M 2 M 2

We conslder the sum rule for 021 (7). It can be shown that in the approximation
(11) the following relation holds true:

JoM, 1 A A
op, = (2J, + )V E < W iy Atiq i :
e = 24+ w < b3 203 aip)+

NEVHTYRIT AN (15)

@ =0

On the other hand, the contribution made to ozl by terms corresponding to the
products of charges and currents of different particles turns out to be eqgual

2)’I’he estimate of @ given in [2] is valid only at sufficiently large g,
while the estimate of w? is incorrect.
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to zero because of requirements connected with the time-reversal operation.
Substituting (12) and (13) into (15) we obtain the simple result

0p:1(9%) = (a%/2M) Z(Gg,(q?) )2, (16)

Thus, in the single-particle approximation the sum (3) is expressed only in terms
of the form factors of the free nucleons, The non-single-particle currents make
an additional model-dependent contribution to 02 The question of the char-

acter of this contribution will be investigated in a separate papera) We note
here only that this contribution can reach values that are appreciable in com-
parison with the contribution (16). Formula (16) is similar to the formula for
the differential slowing-down ability in the theory of ilonization losses of elec-—
trons on atoms,

3. It 1s possible to make the results (6), (8), and (9) independent of the

form of Wil * for the sums (2), (&), and (5) by assuming (11) - (14) in the case

of the lightest nuclei. It 1s thus easy to verify that, with a high degree of

accuracy,
q? 26, (9%) Gg (42 G"" 2
og(e) =<‘ "J)(cepwn’ <‘+—L e T U (17)

Wy G (469 + Gg (4q?)

2
where GnHziS the monopole charge form factor of elastic e-d scattering. The

quality GQH is determined directly by measuring the polarization of elastically-
scattered deuterons [6]. The model-independent relation (17) may be useful in

the question of the electric form factor GEn of the neutron.

Model-independent relations such as (17) can be obtained also for A = 3 and
4, by using the transformation of Fabre de la Ripelle [7].

We obtain, for example

2 q
Ué‘He{qZ) =2 (1 - _4_qM_2) (GEP(QZ))Z_ +. (l + 872)F4He(_§_ qz) x

(Gepla?))? + 4Gk (q2)Gg (q?) (18)
8 8
erl 7 e @)

is the elastic form factor of e-a scattering.

L
Here T He

L, The Coulomb energy of the nucleus with allowance for the finite dimen-
sions of the nucleons 1is

_ A{Afl) e? E A

. A
Co™ _2_._<‘l',.|,rd3qq-2al afexpiqr,,|¥,>. (19)
w

On the other hand, let us substitute (11) and (12) in (6) and sum over M

Neglecting the contribution of the spin-orbit interaction and the quantlty GEn’
we obtain

3)’I‘he study of this question was suggested to the author by 1.S. Shapiro,
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2
) = (1.9 2) 2 - AENE :
TICHE ( 4Mz)[Z(GE,l,(q )P +AA-D< ¥ afof ('q,”)w',>,|ﬁ_,=0 ) (20)

Comparing (19) and (20) we obtaln
o= (%) fon[vt(qz)(l +192/4M2) - Z(Gg, (q))? 1. (21)

With the aid of (21) we can determine, in principle, the Coulomb energies of the
nuclei from experiments on inelastic scattering of electrons,

The author 1s sincerely grateful for A.M. Badalyan, Ya.A. Smorodinskii, and
I.S. Shapiro for useful suggestions and advice glven during the discussion of
the work,
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The system K'K?, which is produced in the annihilation reaction (e+e‘, pP),
has highly unique properties in that subsequent decays of the two neutral kaons
are not independent; this is particularly valuable for the study of effects of
CP violation (these questions were discussed in [1 - 5], and the program for
the corresponding investigations with the VEPP-2M apparatus of our Institute was
reported in [6]). The correlation of these two decays 1is a pure effect of guan-
tum-mechanical coherence, first noted in the famour paper of Einstein, Podolsky,
and Rosen [7].

The system K°K® is produced, with high probability, in the reaction
e*te™ » ¢° » K°K°, (1)

in which an antisymmetrical state is produced (angular momentum I = 1, parity
P =-1)

1. = . - 1
by = L[IKMR Q) > - Ko @R(1)>] = = [ILDS@> - LS, (2)
V2 V2
where |[L> (l8>) = ‘K£(8)>' The cross sectlon of the process (1) at resonance
(2e = m¢) is op = 1.3 X 10-3%% ¢m?, so that at a luminosity L = 10°%! cm™?sec™!

(which is apparently quite realistic for second-generation installations).ap~.
proximately 13 K°K® pairs will be produced per second. The angular distribution
in the reaction (1) is 0(8) « sin?6 (6 is the angle between the vectors By and
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