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. ч е Г *.:. е г ••'. оЛ *. v I •" '. 

*. ra j t s l *. *. - - t "> a new 

t h e e i j v . s i jr. r i rer t -** 

r e ^ r c * ^ r i t a t l o n s of t h e 

5 voire t r / t h i n trai:.4 f w r s a t 1 

fii .; . t Hi*"* ^ » * Г в 

r.a". •; re; 

where U la the nucleor. пазя and th* hvperb*1!. 1c a : / > .j. 

Is the r a f i d l t y corresponding to the tioceritu: t ransfer L 

y - n r iC^(-Q-^r! As has bean shown [l] , the n u c l e i 

l n r a r l an t иеал—square radius oan be defined яг. л.:, 

eigenvalue of the Caslmlr operator r.C t::» L^rentr. ^rnup 

C~-fy-M • In terras of an Invariant-fun.; t io: . 1'KT^ dT-crib! 

the spa t i a l d i s t r i b u t i o n In an a rb i t r a ry reference frame 

( and not only 1a the Brelt one) t h i s radius l.i defined a.-

follows 

4r/>-
6 ^ -̂ ^ . { С р [ % 1 . ^ + 0 ~ >-

F(D) 

< r ^ 

Ыс-V 

FM ^ 
O) 

Here the unite h алЛ с are restored for a. more 
clear repreaeat-tIon. 
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?-.'~ о-,, ,. * '.*. ! л'. Icwr. 'ha*. th<- (̂|ш*ги(1 <!l*t<'Uice frnn the 

"ir'.L-.lc ;en tor Is defined o.i the eigenvalue A - * of the Ca-

s inlг operator *- л where for the pr inc ipal чег1«* 
х - - ' . ••'• - . 

The .-.-tuar* Tf th< nacie^u Cour* ;. *.>.-> length -rr- A 

<? лпаИ a-» cc.mpe.rei with t ae experl«*nt*l 1/ eeaeurecl »alue 

of - ^ r ( " \ • This r.»:iri3 that tr.-~ q ian t t ty , r*y , eQ, (3 ) , 

far nucl еоц nhculJ '. f r-ssitlvo ' , I t ^an he "onsldered 

th.v Dot.", th» re ia t l v l s t l c coor-'l nate t« and the fdnct Ion 

F(z\ J i3 ; . - l l e or.I.-' the part of auclecn which i s outside the 

-?'r.-jT? if radii. *f the n u c l r r . ' vapton wave l eng th . Really, 

as Is clf-дг fr к (-'')» t* the sphere of P~ - -~-r ihsro 

c.. rr-;:pj.v::. r - L , i . e . f • r " - —.—•; , Subs t i tu t ion of 

thl:*. F(r4> int-: ',.!) Kive.i thy exprenaion 

whi-h Is the contr ibut ion of the cen t ra l part with K- - • 

JccnrdlngVy,the form factor F( t ) i s represented aa 

^ Y £ ) - P _ Уу/иЬЪете the "outer" form factor ^Р(ч) corres

ponds to the nucleon d i s t r i b u t i o n outside the sphere of R ~— 

(-2*—) and centra l sphere of R - £ -The f a c t o r " - -
' ' "•»*/ WC 

corresponding to i t have no n o n r e l a t l v l s t i c analog as for С 

(Л— ) -+- i and Q = IL- —*— О . Note that auoh a 

separation of the cent ra l par t contr ibut ion la no* always 

pos.-jlble. I t i s based on that for ^ Г у у О the new coor

dinate i s i n t e rp re t ed аз the one descr ibing the p a r t i c l e 
"•'To achieve t h i s i t Is necessary tha t the funotion F( r ) be 

of constant sign. 
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i \ м r 1 but 1 .in n*. 11 4* ип л ** * I a * v c r •. г.чг. * г « T"~r t or, ».»••*> ; .-

Ал 1л known, «hf pi i n for4-- f'. *"•- 1" «<:1I j * i c г It*-'! tv * *. 

wet - r lo»*. nance (VD) ao-l»»! »h*To r~ - , f J _ -—.-•*• -
• » * - t 

?hi- fore of auch A rela* lir1.it 1 ? prepay»* i r lr. rv.*- г - if 
iltpendj considerably on a relat 1-a be'wien th" ~-a' " »v ^ 

an'l the c-i iя of* th* p a r t i c l e I t s e l f **'r Г* (• Therefore 

fma formulae ( l ) , ( - ) ' ^ : ^ Г*/ w* a t t a i n : 
6 M ; - rv-; 

^ r - > ^ 
f j - f 

I t i s easy to see that the propagator gives the ne£a:ive 

value of ^ г у for pion ( ar.d the pos i t ive one f-г suclecri 

when MJJ. -*" V^ ) . Consequently, for plon < ^ V - JTS ' \<r ' 

and the above i n t e r p r e t a t i o n admitting to separate the 

oontr lbut lon of the nucleon cent ra l part 1э net poss ib l e . Thus, 

for the nucleon of which the mean-square radius i s l a rge r than 

I t s Coapton wave length i t la possible to f ac to r l se the 

cent ra l par t cont r ibut ion { with R - r— ) . This difference 
W С 

of nucleon from ploa suggests the idea that when using the 

VD model for deaor lp t lon of the nucleon form faotor I t i s 

песеззагу to allow for thlfl addi t iona l cont r ibu t ion . A.a a r e 

s u l t s , for the nucleon form lkotor we obtain the following 

expression: 

г /f) _/J_ \T *T - < 6 > 
f»(} - \sijrj & n£-t 

\$Ch.hijJ 

for large - t the faotor ( j . " i , ) deoreasts by the law/ l ) 

/7^.U3_ T*I aocording to (•'.), that gives the correct J 

•almost dlpole" asjmptotlo behaviour fy ft)///»jyl. —72 ' 

for the for* faotor. I t la Interesting to note that at /t/ 

up to 1 (OeT/o) the faotor I gfijCu) l a «bout unity. I t Is Just 
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•? of г.м clear. Is cr. a J l s t lnc t 

a !t^uar«-integrabl« funct Ion, 

•_ •• ••?.'.!*:. *;.»r- •':.*• ;u-e VT "!'>!"! '. з coa-'il з tur.*. with expo г I -

- or.t.d :ata, 

l -e . t '' . ' " v • ' • S»H - j »' *i <- *~ v ar. U seer, from the dlp-lc 

f:r~-ola f i t t ing the e-cpe rlr.en tal da ta) . 2y the theorem рготеп 

in! c • r.uch function" are expanded л-/ег representa t ion of the 

principal series only ( see also I 6''), i . e . , fornulae of 

t ransi t ion to the coordinate epaoe are of the form of ( l ) . 

The farm factors which are not square-lnt egrable functions, 

I.e.,which decrease as f~" and ЛОГУ slowly at large - t are 

expanded in a direct PUIS of the principal and ccrr.pl esmtary 

series J 4 . When allowing for the complementary series the 
л 1 

eigenvalues of the f?a?iimlr operator С д̂Г, i . e . , t h e squared 

distance fron the part ic le center, are not bounded from 
A 1 • 

С--УС1--

M 1 

for the principal aeries 

for the oompl. aeries . 

The parameter С can be treated as the coordinate describing 
the sphere of R, - гт— measured from the sphere boundary to 
its center. To the particle localized at the center, i,e,>X = C ( 

there corresponds О - — — , l n this case for elementary 
spherical function:; ( wltht^O) of the complementary aeries 

holds which 
results ln F(t)=l ( unlike (5) ln the nucleon case). 

Thus it can be expected that for the particles with the 
mean square radius larger than their Compton wave length the 
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¥ ЛСВЛЦ- without extra ^ ar.i \*J z.^^zr.^ ** . :.-ov?.:'.':-

ca lcu la t l :ii Tf the r.aclezr. fom factor !:• t:.'1 \T rr.o'l*', f'-r*^-.-

la ( ^ » ; " Le presented in a Subsequent Daper. 

Iz. :^r.rlu.s>- the author thank? V. ~i.Kadyshpvr.icy, V.A.l'-я:-

reev, 7. A.klenhcheryftkov ar.i S.I,, "era.", ln.iv f г useful : l ? r - ^ -

Ч1ОПР ал 1 in te res t i:i the work. 
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