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The study of the photon scattering process on the nucleons 

may present important data about the meson structure of the nuc

leono In the present papeJ' the approximate equations for the 

physical amplitudes aave been obtained using the dispersion. 

relations for the sompton scatteringlllo 

lo The k:tnam~tic ~vesu~.t1_olli ~l the amplitudeo Let us 

denote the initial nvcl~on and photon momentit through P and K, 

respectively the finite ones through P' and K0 o Taking 1nto ac

count the laws of energy= momentt.11 conservation P + K =I'+ K', 

on,~ may oonstrnot tw<o independent scalar products V 

of the vectors P and K,P' and K*o 

I 

V1 -= k · k 
(1) 

.F~r,c,m the relativistic invariance the amplitude of the process 

may b~ presented as followsg 

I' .3 - I /', ~ I 

!~::: t-l::0Qi(V)V1)U(p)Rp-vl1(p)e,-iev (2) 

( 

where ev> e fi- are the polarization vectors of the initial and 
- I . 

finite photon, U(P) 
1 

11 ( p) are the. spin ors which characterize the 

ar• in-nucleon 1n the finite and initial state JI ~2i_ (V> '/1 ) 
" (, . . 

variant functions having only the isotopic structure ,
0 

F? P,.'I - are 

the operators containing the spin structure of the amplitude of 

the process. The summation is being performed over all the inde
,,.. L 

pendent structures R p.v . 

-ti

recoil 

. -i- --/ V 
In. the system p + p • O. the phot oil ~nergy E• -
momentu.a P2=~ · 2Po 

2 

the 
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From the relatiwistic and gradient· invariance .conditions 

one may find the number of independent structures 

obtain thetr explicit expressionl 2 1o 

". t. 
f? fJ. ·,t aad 

Let us present the ma'1x element of the process in the fol~ 

lowing form:* 
M::R·X 

,:) ~ (:3) 

X - contains the produatioi and &nn1hilation o-eratci~s of 

the particles and pessibl• nonquant1zei external fields as wello 

R is composed of the four momenta ot the participatifli particles 

and [ ~matrices andp in its tu~n, ma7 be presentel as foll~ws: 

R=[CemC/\eTm) 
e,rn (4) 

II•re Af~ 1 1 Ae::f:1:::(t·P1)> C[·P2)... (P11P2.,-·· - f•l,!lf 

momenta of the participating particlea/o /\e:J: 1 =-0 
1 

1t 

t- matrices do not tinter into R~ Tare coapoaed aa all po!

(11ble independent combinations of ( - matrices and 4-mtrnuita, 

open by the summation indices: ic{ ((1 ... 'tv l l~ {c< ... [v, tol. ( ~ . -- f1v) ... 
The summation in (4) is being performed over all possible com\1~ 

nations ( /\g T rn )o When constructing /\e and Tm 1t 1a necea-

aary to t&ksp into account the laws of conservation an! equation 

of the motion of the participating particles. For the processes 

where the electromagnetic field tak1s part()) may be rewritte• 

in the·form: 
I 

M:I.Rp-Ap,X) 
p-

--~_,,..,,.... ___ ..,.... __ .,_.-.-_:,._......~ i0 . l;:ill-

I 

X-=Ap-X 

* Here we follM·Jlo (awagu•h.1 and No Mugilta.7asa11 2 1~ 

(5) 
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F3fom the gradient invai-ianc• requirement 

L Lkp.~p-==O 
./L 

ri'i:ac<1 l"-1 may _:be writ ten as foll<1Ws 

(6) 

(7) 

is an ins1ngular funot1on arbitrarily chosen4 If 

. . (n) 
~1 == L . R p. v . . . w ( k 1 • . • kn ) A µ ( K 1 ) Av ( K 2 ) . . . Aw 0-<;, ) X ( ) 

~~- w . 8 

then the gradient invarianc~ 

(9) 

givea the following expression tor M if take into aocount 

where J . r . . L f Jf . 
(10) 

G ( k ·)=-(of~ +- · -·- L k · ~) 
f s d ( f .J_·. kj) J (11) 
(· 

L the particle o , J is the number· of·i Thus, the gradient :!.~va-

riance considerations make it possible to present R in (4) in 

the form of R• 

( 12.) . 
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J . 
(It ts clear that G- :: Gp~U<J) affects by the 1ndice5 f) ~ , ) o 

Therefore, 1:r (4) was expanded intaNC"; N(T) indep_endel'li !o!'ll:s 

(,l\gTm\N(/\) is the number of the possible /\8 >N(T) ia•the number 

of the possible Tm , then (12) will be expanded in N(/\)N(GT) 
~ . 

1nde~dent forms e It ia clear tha.t N{T)>N(GT) since the arb1t!'&= 

ry functions ent~r into lh~fJl<Jl Se (ll). 

Thus, R rriay b4 expanded in N(A)N(GT) ind.epe:a<ient inYAl'ia12t 

and gradient-invariant fo1"W, th® number of which 1a det<!i~minrtd 
• 

b7 the initial and finite states of the pro-sess and is independent 

e1ther of the intermediate stat•s er of th~ form of the int~ 

ractiono 

Let us apply these considerations to the Compton effect~ Xf 

one takes the mat*ix element of-the Compton effect in the form 

· M :: '[ Ll ( p') A f-'- ( k' ') R µ v ( k> K: p > p) Av ( k') U ( p) · .c1,> 
·tll•a 

R p-v = [_ Gp.« ( k
1
) G vp (K) R~13 = L Ce,m ( /\e, Gµ.,i GV/3 Tolf:Hi,) 

<:i.>~ - (M) 

a) · /\ -= 1 /\ = L v. k v+ ~ v N (/\) = 2 i > 2 G 1<l 0) · 

Ct p) i ( t p') - are excluded by the· eqlil.tion• of 

tw motion, (f 1< 1
) is excluded by the law of conservation; 

i) one may construct the following independ•nt :foras of 
I I 

. '(d- t ~ l tp '(r1,. ) Xd. l-<13 : 1-<c< 't13 ) kc,( k131 1-<c< Pp/<~ Pc<> {p Po£ 
N ( T) ~ B ( 1,) . 

I . 
( p oome-s out due to the law of' oonserv~tion) 

It eaa be stta fr• b•r• that 

N (A) x N (T) = 2 x 8 = 16" . 

ti~:, 



Lit •• take in-Co ·aocoua~ tht grad.1ent invariance M : choosing 
I . . . . . 

f1-1-:PP.1 fv= Pv and making uae ot (11), (l:J?, (14), (15) 
I 

one ma7 just obtain lbat (pPo< > ko<PJ3, k /3 p°' drop out• 1,e. N/G T /==5 

Thus, the grad1e~t iaYariance considerations reduce the numbe~ 

o:t independent !orllll \e ten 10: N(A)x N(GT): 2-" 5 = io. 

If one takes into ••••unt the amplitude 1nvarianoe with respe1t ·°" 

to the time ref~eot1en this number t• r•duoed-to !L!ie six, As 

six independent structures we caoNe tM following expreasione: 

-" ,, { / / It II If 
R:: . ; i-e P·k P·K +(f·P e-p P·I<- e-p e:p P· k) 

1 P· k p K 

. . . . I /\ " A I I ,1 /\ ' / I I I I 

R :: 1 
, / e ". 1< '( e . p P K - e P P · 1< J + e K ( e • p P K - e · P P 1< ) 4 P·K p-k · · . 
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-\ ( · 1 •• ·-"\: '\ . / I I I , 
-'/';) :,,[· ." ·... .. , . , 

R · ::: }<, · -k ) -- · 1 ( k + k ') \ e- p Q p P 1< + e ·P e P P K ) -
· 6 . o k. ·pt:)· k 1. "' .· 
. ' ,: ;,. , . 

. : ~·{,._"" 

I [AI C I A I I ']/. I\ 
- 2 p K p K e ( e p + e_ p ) + e < e p _+ c p j + R 3 

• 
-."-•-;;.., A -·>- ->-

a-0 =a O -aP D o Do u > 
a -=a v - a. v . .. o /jO 0 

~ ·. ·" I JX I, 

R-/.. :: L ef R t,l V ev 
P..," 

,· 

(16) 

(17) 

Let us establish some properties of the function symmetryo 

With the help of the S matrix formalism, the matirx element of 

the Compton scattering may be written as follows:1
1

1 

a) 

t 

, ( \(kx-k~) I dJv(~) 
1 q lslt)::~~KoK:,·JQ, . < <j:,p' J'Ari(x) <Pp>dxd~ (11). 

b) ( /! s i lr> = L (UT)~ . s ( ~+ '{ - p '_ I{ \R 
\iyk }/' 

; ' 0 ''° 
where .::..,p. r'\ 1 -:-is the operator of the electromagnetic field, and 

a/cpp > is the vector of the nucleon state, 

J. Ir ' • 8s 5 -t 
\' \ t i ~ l 8 Av. ( ~ ) . (lt) 

. 

One may establish from (18) that 

I I * I I · 

R(k>K>P
1
P)-=R (-K,-K 1 p}p). (20) 

In :tact: 



[. 
L,: ·-jgi(k'x-K~l<<:P ,1 Sjv(~)- j ¢ )dx'd J*= 

~4k 0 k~ . . p OAp- ex> P_ ~ . 

=- ~·· 1Q.-i(kk-1<~J<¢ j Sjt<~) )<P; )dxd~ ; 
. ~4k'ol<~- p. 0Ap. (X) ~ . 

. . . 

. + · . J st 
Jv(~l=-L5 0Av<t> 

. ' 

But s1».oe · 5 S t :: 1, t hta · 
... \,. 

~- s++ 5 Ss+ -=O 
SAµ oAp. · 

~-e-~f-e-r-e-) . 

and 

It can be seen from here that 

• 
• V 

Comparing with (18b) one obtains {20). 

Substituting (19) into (2) and taking into account (20) we 

obtain the 1' ollowing imp8rtant, property Q L (V
I 

V
1 

) 

e QL<v
1
vi):: gf<-v)v,) 

oz. 
ReQL(V)\/,);:R~Sc\(-\/> vi) (21) 

Jm Q L ( V >Vi)= - J~·
1Qit~v /:Vi ,:,:;.,~,i:;,;:;,,;;s•; 

The is~topie d1pen4enoe .Q~ is tT14ent: 

(22) 



,_ 

=•= 
where 

P· · n 
Qi. descr.ibes the s~atterittg e:a the proton 9 QL that 

on the neutrono 
Q 

2o Dispersion Relations Jor Relativisti~ Amplitudes . . . . D 
Making use of the: analytic property. of the fti.nctionsY:ln the 

. '-. 

upper half-plane of the variable V I JI we haTt 
. 00 • . 

R Q ( V )) )- _f p j J m QL (V I V, ) d -11 

e L i "'-JT · __ , v · v - v (2-i)· -~ ~ 

The re~ion of the negative; V in (2J) may b~ excluded uaing 

(21) o The method of. the exclusion ot the region O (.Vt.. 2 M,-,.-"· l-lc_ v1 

for the_ ampl:ltudit _R ·is given in.1 1 1. (See, also l4J ,1 51) .. In 

this region t~e Hermitian part ot the amplitude R is written 

as :follows 

D='i;:.Ucp'lRl 'U<p>Q~ =-L!(p'>j¼<t2M+tarpJR1 + 
L . . 

. ·. . •/2 " 

+(2t2 M+te1:p>R;;+ ~~,Y'e<c,,.M+e1:p>2R5+ \ t2
R6}11cp) 

" I 1t-"C 1-"i; 
rt-= r'"p Tp +t-1-n Tn ) 'Cp= T , tn: T 

~ 

(24") 

whll:.V\I p- P and fJ n are anomal magnetic momenta of the proton 

and the neutrono T~ing into account (21) and 0 (2i)D(2J) will bt 

wr1tt•n as :foll~w·.-

~ 

. . 0 1 j I' I . I 
ReQl(v1V1):Qi.(v,V,)+ Jr P (v'-V+ v'+v)''JrnQ.,_(v,v,)dv. (25) 

' 2 
2.Mp-+f-J--V, 



Jo Dispersion Relations for Pl!lsical AmE_litudes. 

The obtaining of the dispers~on relations for the relativis.;_· 

tic amplitudes ~?l is an intermediate stage. To obtain them for 

the physical amplitudes· MK ( ,; 
1 
V1) let us present the Compton scat-

. • A . 

tering amplitude expanded in three-dimensional structures YL 

(all the calculatio~s are being carried on in o.m.e.): 

,. 

i /·-· I • 

A 6 '\ 

R ;_[ ML (V
1
,V 1 )fL 

L:::: I , 

- - I\ A 

. (M) 

Rote that fi\::: U(p')Rt U (p) expand in Yi. in the following way: 



I 
I . 

I . 
l 
I 
I 
I 

I 
I 
I 
I 

• lO ... 

- n~n ~ , . N'- ( ') 1/c. { . "' . P\ ,. -- , - ..... 

· • R
5 
= p·n p' n .- 4 ~c P· n)Y1 + ?,8.(pnn -tipn )Y2 r ~/}(pn.) r3 -:-

. • - Z dp n·, n;~o+ ~Jp (p n)~ +e/3 n.n'Ys+2130 +c!'nn
1
)(P rr,1

n) Yb j 
'·' ·._ e. . . / - -

-- _N ~ ff l <! ' A r , J\ r ' I\ t A rt ) 
. R~/\n-n')Y~p'n (1-apn)r2 +opnr3-opnr~ -Pnrs +ar1 J 
~ A . . . . 

. . - - I ~- I\ A I\ A I\ A - - I "' 
V-7 ; r1 + n · n (Ye - r3 + r~ )-Yj-, r8 ~ ~ - r

4 
+ n n rs 

· d-=. ko 
EtM ) 

E pn:=-+1 
ko 

r 2 £+M 
A-:::1+o N:: -r . > 2.E 

I --1 I £ --I ) n n -: 1 - n n ) p n :: •-i:;-. + n n 
no, . 

(21) 

Substituting (27) int> (2) and compariag with (26) we BJ.~ eatal&:-

l1sk1ng the relation between M and Qi 
6 

ML ( y-) v 1 ) :: J";. C i.J. ( v, v1 ) Q J ( v> v;) (28) 
' J-1 

N28{ r , Ve p'n · ~/ · ,1/2 · 4~ J 
M1 = p' ti - oQ1 +(n-n) 522+ ~ (n•n')'la Q3+ ISQ~-4(n n) Ils + (fri1j¼Q6 

NC. 8 { 1- S2 ri n ' . , Ve d P 'n Q 
M 2 -= , n II Q 1 + 2 ( n · n ) Q e - ¼ , '/r 3 - ?., P Q '-I + P o · (n• n) l,. • 

lf. I {' , 

i<n·n') c.(Ph·ti- 1lp·n) ¼~ ~-opn __ } +-------Q ➔- - --- Q6 pn . 5 0 (n-n')'& . 

Na J l · r · , · , '/2 · . i (1+ 'la) p 'n -
M

3
-:: , o(i-nn)Q

1
-(n.n) Q2 + " Q3 +(3Q 4+ 

. p n (n n1
)

12 
~"' 

2.(n·n')'/c.(-~n·n
1

+2PQ_ ). · 4~(.pn-1) n 1 + . Q -f- --- JC:: 
p · n . 5 ( n . n '/I~ G 
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+ 4d(n-n'/~.Q + ~(3(-pn+i) Q ) 
S (n- n') 'le. . 6 f 

Ons •Y obtain the revers• relations 

Qi rv, v, l= J liLj (v, v,i MJ rvi v,J 

Q1= N~cl'~ {(13- Snn')(M3 + M~)-8M6 J 

. ..J 

p
1

n { [ ~+26
2
-pn<J , pn-c~] 

Q2. ~ 2,~N2(n •n')Vz 2M, + 1- Jz h· n + l- g M2. + 

(Z9l 

_ Pn(~+28-pn8)] +[ ?,p 1-J2
+2 t~pn + pn pnS-p(t- (gn-c..~)(pn6-f,)) 

1-oe JM3 p'r1tpn -- t13 . p'n op pn(l-ol . 

+ i p+~:;~pn_?'. - _fn(pl~~~-pn§_2 - f3 + ~~;~e,§ nn JM~ -. 
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~ + 2 d ~ P n S [· a p n J · p n -1 ( · ( p n - 2. f3 )(p n J - fJ) 
- -----Ms+ -- - +--- 1- ----- -1-oa . p'n+pn p p'n p · pn(1-cf) ~ .... ·. 

'~---- M 
f3 + e &1, _ P n J'] · 1 

1- J._? G 

· , Vzi r r . . (le r 2 . r Q = en-~--~ f 1-0+ pno n- n' _ pn J +[ipn 1~0 + 20 pn + Pn <Pn-:2)(P~~-J3}t--
. 3 ~N 2 P [ · 1-02 · 1-il' Ma p+p;n ,f p p'n 1-J2 

·. 1-S + pn8 + pn(-f:l+e S2-pnp)l +I e.fn • , _ga,.,Jepn + Pn ( pn-2 )(pnO-p) -

+ 1::-o'2 1-d'< JM3 p+p;n cJ'P. p'n 1-d'e 

_ 1-8 + pnJ n•,n' + pn(~+2J2-pn0)j _ t-cf + pn J' t [ apn !_ t 
1-0< 1-J'< . JM~ 1-J2 Ms p+p',n ~ 

pn8(pn-2) 
p'n(l-oe) 

1-0+ Pnd] 1 
·1-d'2 M6) 

1 JI _pt./ (I {(l I -
Q~ N

2
p

3 
l~'PP n M,-o pnnn M2 +(pn-onnn +onn )"'13 + 

, f, r' r, 
+ nn ( ~-onn )M4 + opnMs -Ohn M6 

~. ., 
(n:n') pn p.-n { r2- _, r12 J 

Qs:: 2.N<cJp<(pi-p', n) (1~ o n n ) (M3 + M~ )+ Q M 6 J 

Q ~ = 
4 
;p::i,~ccl') [p'n (~-cl' nn ')M2 +[ cf ( S~ pn>n•n' + pn(e+OJ-

13
/ g(1+il

2
>] M3 

:- r , ·fl2 ~-8nn' ·. r, r , "l r2 I 
.· .. +(ann-1-o ) t M~+ apnlvl5 -(onn-i-O )MbJ. 



= lJ = 

Taking into account .(2.5) 11 (28) and (29) one ma;y obtain the 41e

pers1on relations ·for the physical a.m~litudes JJ I{ 

. ) 0 
Re ML ( \\ v., t :-: (- Ct i ( V, ~'1 ) ~] l + 

J d - . C 

{10 ~ 

I \ { p I \v:,·11 ! \r ·,; ,' ,0 (·v' ,1·,"1 . M ()!I) 
-r l - · G \-. ·--•···-······ -t - . J ·:.J 1 , , '. '< .J , :;, , :.< .,, . , ..J ()rl , · u_ i t -, J!, ✓ ')'- )} \ I '+ \) ( , ( ) .. :"\ ) I 

I • , ;, :/ . 

· ti·· .,r.-;;'J.tp-·-\J. (JO) 
I 

.A»i the matr;ces -::;,~; >·i,!f< a.re rather clumsy the formulae (30) a.re· 

net explicitly written outo In the energy region, hweger, where· 
( ko y2 g 

the terms of the \ -}-~:
1
-/ · order the ma.tfices Cu<(\J

1 
}
1
1 ,·, ou<(v\ l/_,) 

· are simplified and we obtain the following approximate equations - · 

for the physical amplitudes ML ::: Di + L AL .. 
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. -u~ + A\~A6B-2w<t+t,X 
. . 00 . 

1 
c . . .·. 1 · . 

w J I ) d w l A tt A 2 w [AI ( w . 3 V, 
D~ = JT pp(~>w w' w 1:.w + 2(w'+w/T+W M - wi ti/ Wiz -

. ·. LL . 

_ V1 _· ') A2 +(
1 
~ ~) A 3 +(1 +2.~ +'!.L. +i. v, ) A,_ As-ci2-A6)l 

c.ww' M ·w12 4M w' ww' e uJ'e. M LJM J 

00 . . I • 

. J) = ~ p j p(W :w) J._.~-- 1-?.~I .. ~ .-(1--'!-~--)·~~-- -(1 +-'!~-- ·+~• :'._·-:) ~t 
s JT w'+ w w'-w . we. '2.<J 1

· wl wv .. i' w' , 
p, 

. • • , . I, , · c. 2 . 2. 

+[-~• +(~,-; :b+ ! ~+2:'w3+ t;~vz+wvw,s)~ + 

· 2 . · a 
+ (:L + \/1 +·~ _ v, ) A3 -(i + 2 ~ -.~-- -~-,, ___ v•·-·•··· + 

4 4w2 '-,w'c ~,;l-w'e. M w w 2 2w
1
a w'w

3 

v, v, . A... 7 v, v, As V, · A6 e. 2 . 1~ 
+ awaw1z +~~ii) M -(.:; + 4w2 + ww,) M - ( j-W2

) tM . -
I\ ,.. I\ 

- 2 (>J Pe,(2 ~ + JJ-6) . 

00 . 

D6 :-1 p j _pcw:w )dw' { cw~ A v;~ A3 +A4· 1 e/· 
JT ti-,,_ w'"-w' 6 + w"w" -M--. - -M. 

A 

11 e ,,... 
r-5 =. 2.M Cp 

I 
I 

2..v'dv -?- 2.w'dw pcw;wl 
a w"•-W . v'a-va 
2 ' . I c.W (;_J-W 

. p ('·" W ) - 1 ..I- W - .----) + I r. • 
v-,,) - I M M(W'-t-W w + '-"-' 

V, 

2MW
1 

__(: 

('bl) 
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4.o The Un1tarttl Condition.<:. The d1sperl1on relations (.30), 

(,1) bind the Hermitian and ant1Hermitian part of the reaction 

ampl1tudeo The unitarity condition 5 S 1 
• 1 written in the one

mespn approximation makes it possible_ to express the antiHermitiap. 
V 

part of the Compton scattering in terms of the photoproduction 

amplitudeo Note, that the onemeson consideration 1a vbolly jus

tified in the interval p ... <w /. 2.
1
u. . Ill. For w -:t i?.'fl.J~ it ma7 be 

consideree only as an approximationo As a result (JO) and (Jl) 

acquire the meaning of equations., From 55·t·.=. i and $::(~'ff in 

the onemeson approximation we have 

1 t 1/Rt R1{) f ( , .. ,,..d ..... ,, \ {/R+ 1 .· ·' Ir,' . , ➔- . 1 , :::: •· -------· -,;- . c q O .( r · JT " ..___ .1.,.. , ., r > 
. . (2.JT) 0 j ' . (J2) 

I J7 characterizes nucleon and meson in the intermediate state 
-:},-·'-/I 

with momenta p'· and and other quantum numbe:Jso 

Taking into account (18~) and the determination of the ,ho-

toproduction amplitude 

where 

l, (c.JT)~ drl u 
( JT I R y ) :: L r,:--•-"''"-· ( p + k - p --:- q ) T 

c. ,. v . " a • y 

"H'.o ~o 

_:;»,i,..~ -~---- ~ • .,.,. _.,_ _,.. ,..,... _,_ -> .., >--~ ;.. ~~ 

T:::: t~re r .. ·HSmG'(n x 8)t~ + iQ n e hn f'3 + L(),n~ ~ ~Y' F\ 

(J)) 

after the simple calculations we get the relations:ip between Ai 
(:"i . 

and : t -2 "'i (d / m x F' h1 x ri . f-, 
A2.-= (~JT) I\ J Q n';< F'12 + r 2. 1 1• i;=.,;• ~ 13 -•: P 31 - F'2~ + 



:! 

:1. 
i) 

i --~ 
l
it. .' ~ • i . . 

,l , 2 l , I . . ., Ii - - - - ' - . 
1 

c- -
'ii! A

6 
= t~JT) A dQ F11 - 11 m F12 - n m F21 + n1 F2a + rn 4 ( FN + F41 + 

I
I . . . . (f . 

• I . 

11\ . + n; F
23

; n~ F32 + ii' tnF34 + rl-f;-. F';3 + F4~)} · 

! 
r . 

•I A1tt'!~ A3n~t; As=t~1ria 4:lQ.{:-Fn + ri · m F12 + ii'- m F21- m! F,~ 

' i 
j 
I, 

I 
:i 
II 

. I 
" ~ 
;1 ,. 

I 

' 

2 ,. 
1 

. . , a , . , 2 F. l 
. - rn~ F

41
- n

1 
F

22 
+ nx mx ~ F23 - ni m~ F32 +- nxmx F24 + 11x mxm~ 31 J 
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Note that (J4) ma:, be easily integrated e••r 1n · S 

proximatio:O.o; In this approximation F,; a+ b coo e) 
. [ ~ ~] . 

F ::::d F, ==O (o. () ,r- d -J I I Ji(J),..,I 

(.'.34) 

ant P ap-

do not depend upon the angles aey longer .. Substititing (J4) into. 

(Jl) one m~ determine • A similar consideration as well 

as the comparison.of (Jl) with the exp:eriment 1s supposed to be 

made in fu:turec 
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