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EJiuceeB C.M~-,-_XaHua: ICM. _. :~-
Mcciie.11oaaH11e a11yip11S1,11epnb1x s<PcJ,eKTOB a Ka?_H-l!AepnoM u3a11Mo~ei1cra1111 

n ~a~~:iw;ee Bpe~ii ~Hp~KO o6cy)K)'.llleTCSI · npbiiiacipe•me ;;;~)){,ly OTHOWeHHeM R, 
R = a (.K+12C) / 6a (IC d) H3MepenHbIX ceqeH11i1 11 paccquTaHHbJM no onT11qecKoi1 ·Mo,11eJ111. 3TO 
_IIPOTHBOpeq11e 111ITepnpempyeTciI MHO~MH aaTopaMH KaK B03M0)1{Hb)H c11rnaJ1 HOBbIX BHYTPl1ll,11ep~ 

, Hb1x' scpcpeKTOB B Mllrl<ttx llAepHhIX< peaKJ.\HllX rip11 npoMe)l{yTOqHbIX sHeprnl!X < (Hanp11Mep; 
: qaCTJ11lHOro )'.leKOHcpaHHMema. HYK.nOHOB. B ll)'.lpax) . .ll:JJll HOBOH 60.nee pea;mcmqHOH 01.1eHKH pciJJH 
anyrpm1,11epHoro scpcpeKT~ Mhl npo113aeJ111 pacqeTbJ no Moi\eJ111 MnoroKpaTHoro paccellH11si rJJay6epa. · 
Pe3y JlbTltTbl ITOKaibmaJOT, qTO paCCMOTpenHall' MO)'.leJJb xopoino onHCblBll~T B3aHMO)'.leHCTllH~-J(-:'. ~Me-.· 
30110B C yr.iiepo~OM, 0)'.IHaKO npoT~Bopeqm 'AallllblM nO-B3aH~O)'.leHCTBHIO ·K-Me30HOB. TaKH~ 

• o6pa30M, 11aiii11· pe3yJJU3.Tbl no,11rnep)l{)'.la1-0T BhlBO)'.lbl ,11pyrnx a·llTOPOll, 110.iJyqeHHble B OilTWieCKOH. 
MO)'.leJJM, 0 npoiiBJ1e1rn11 BHYTl)Hll,11epHblX scpcpeKTOB B K-iiilepHbIX B3aHMO)'.leHCTBHllX np11 npoMe·)l{y~ 
rnq~bJX :iiieprniix (mna EMC). · · - ~ · 
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·. Elise~v S.M., Hanna'K.M. : 
Probing the in-Medium Effect in Kaon~Nucleus Iri.tera:ciion 

. . . . / . . .·. .. . . . . .. . . . 

. . . . The discre"pancy between the experimenial and the theoretical ratio R ~f the total cross sections, 
·R ,,; a (K+ 12C) / 6<J (K+ d). i~ intensively disc~ssed. Itis interpreted as a possible signal of partial 
. deconfinement of tile nucleons in nuclei in soft nuclear reactions at intermediate energies. More realistic 
,predictions for riuclear in-medium effects.were•evaluated.in. the framework'or·Glauber multiple 
sea itering theory. Results show that a more microscopical theory rather than the old optical mcidel, on· 
. the one hand; is suitable for describing the interaciion or ic -·meson with carb~n nucleus while, on the. 

-·_.-_ .. ~: : .· .. - · •• ·. .:. -· _-- -. 7_. !-, _--- ·+ -- --- . -c, ' - - .'. - _,. 

other hand, led to the disagreement with data fo( K -meson. This conclusion maibe taken seriously 
into account as a 11ew EMC-type effect. . ' . . . . .. . -

. , . .• . •· : ;; ' . • . . I . • . 

·. The investigation has been performed afthe BogoliubovLaboratory of Theoretical Physics, ,JINR: .. . . . . •. . - .. . . .. 



. ,. Lorig tiin~ ~go, and so.far, the interaction 6f int~r:~ediate.and, high 
e.nergy particles with. miclei'- considers as one 6Ltlie :centrnl. subjects 
in nudeatphysics .. A, considerable amount of experimental .d~ta for 

. thf sc~Hering of different ·stro'.ngly interacting particles ·from· different .. 
targets at these energies have been: accmn\1lated: Theories, both phe
'nornenological and rriore fundarriental b~s~don the id~as o(QdD, we;e 
• c~nst~ucted to ·describe the . nuclear· stru~t'ure . and 'the mechanis~ of 
nuclear collisions. ' 
.. From· the ·conventional .. point of view of tradi ti6rial ·nudea'r physics 

·. the niicleon p-r~perties· (its size; forl!l factor, mass, magnetic moment- I 

-.. and oth_er_internal prope;ties) do not change eitherjt is free or embed-_-. 
. ded in the n,udeus._ The succe~s of this picture irdhe low energy'region: 
confirms the approximate:validity of thfrifact. _ - . 

-However; ~ome disc;ep~ncies _between·the .c~lculatlons .basea o~·-th~.
_traditional models and.the experimental data measured in theinterac: 
tions ·of different particles with riudei at intermediate an~ high ~nergies 
_also widely di~cus~ed.', The.~e. discrepcl.llcies consic:lered · as evidence for 
.new properties of the ;nuclei. . . ..·· .. · . . I 

Measurements in de~p inelastic scattering of leptons from nuclei at 
high rn:om:entu~ transfer~ re;ealed some_ evidence for a bre~k ,in the 
traditional picture. This was one of the main famous successful i~vesti

, gations of nuclear reac:tibns and le.ad tot he discovery of th~ EMC-effect 
[l(in nuclei.· This effectstill stimulate different theor~tical explanaticms 

:.: . ( see, e.g:, [2,3]). On a deeper level the nucleon as a dynarnic· and a 
.· nonelementary entity sbould'resporld.to its surroundings (see, e:g._; [4]). _ 

The important. questi~ns are fo_;what extent a11d how to estimate tp.e · 
effect of the. nucl~ar 'medium. . . . . . . . . 

. Iri,recent,years the qti'~stici~ ofrnedium modific~tiori ofparticle pr~p-, 
. erties hasreceived so great'. deal of attentiq_il; that now it ispossible to 
•' .. • ' • ·• --~•-' • ' '• • • ! ' ' C '• 
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talk about a new direction in thestudy of the strong interacting matter,·· 
, -L e., "in-medium physics". ·" . . . : . . .· .. ,, .· ,,,.. · 

. _From ar{ exp.erimental point 6(view {h~ probe ~hose strong interac- ·· 
tion with the nucleon .IS relatively weak has definite "advaritages which' 
express in its ·fongerm.eanfree path i.e., it can penetrates deeper into' 

. the nucle~r'i:riterior'. · · ·· · · 
. The J(+ meson is a go9d c~ndidate for. this interaction with th~: 

. · nucleon· since it has two im-port~nt. prop.erties · (bo~h. tlie Weak energy 
, 'dependence and the ~rntu:re ofthe interaction):. Tn~ totalcross.sections. 

vary between'l0 and 20 inbfor incident ~cim.e~ta less than 1 GeV/c, in 
. comparison,with ~ 40 inhfor'nucleon· and 50-1.09·mb for pion:nucleon . 
interaction in the same momentum range. The mean free ·pa\h ,\ of 1(+, ·· 
in ~ucl~ar matter vs incide~t moment~m JJ i~ pl<?ttecl in Fig. J. .• 
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. FIG. 10' Mean free path .>. vs. momentum of K-t/and K~ mesons 
. _in protons ( sh~rt-d~shed line )a~d n~utrons ( dot~d~shed ,lin~) nuclear 
. ma~teL The cross sections ()(K± :_ p( n r interactions, used in: ciur cal

.·. c:1latio11s, were o,ptained.f:rom .partial wa~e analysis (s~e text).·:<::.· ·· _· 
' I 

,. ·· For comparison, ~ls9jt is ~hown,the mean fr~e pat!i' of J'{:'- niesons .. 
(In the calp1_lations of mean fr~e p~ththe cross s;~tions · of k~on~nu~leop~ 
interactions·wei-e titken.from'partialwaye analys_is, see below). .. 
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Figure 1 indicates that K+. meson indeed capable 'to pene'tr_ate in .the 
. • · depth of the nucleus aI1d probing entirely it~ volume. The K-:- :meson, .. 

as other 1h~drons, inte;acts with riu_clei more peripheraly an-cf cah't be 
used to sound their inner st~ucture. · .. : . . . 

.For probes with mor~ large tros~ sections like.pions or protons; the· 
mean free path becomes le~s. or c~mparable to thenuclear radius and.the 
intera~tion, physically, will _be almost-surface dominated ii character. 

' Then the increase in the projectile-nucleon interaction: would expect 
_to produc~ a: small percentage ,change in the projectil~-nucleus cross 
section. ·. . . \' > ·. . . , , • ~/ ·. . .··· . •. I : _ / • .•: • • 

. , :,As a matter of fact, and surprisingly, the theoretical calculations for 
'the';atio R of the total cross ~ecticm'a(K+c12 )· compared to 6~(K+d) 

I . . • • . . · .. ' . I 

'. where .the deuteron d serves as_ a~co:rivenient_ isospin averagyd :' free " 
,nudeori target, lie below the experimental data by abciut 2.5-·3 standard . ., . 
deviations throughout the regic:mof laboratory momentum 450M e VIC < 
PL< 900MeV/c (moderate shadowing, i:e.,R < 1 at least at momenta 

. }J_L > 600M;V/,c) [5,6]. -. . . .. , .. /"' ··. · ·. \ · .• , _ --, .. · . 
. .At· present this discrepancy is widely discussed as. a signal of un

. con~entional .phen:~meno'n. in nu dear physics in view tliat. the standard·• . 
nuclear mechanisms do not agree with the d~ta: . ' . / . . : ' 

. The known theoretical, 'so far;: ti"eatinents to ov~rcome· the defi~it 
rha1n~y-can b~ classified int~ thr,ee main cate~orie~; the swelling ~od~ls: 

.,(6,7], pion-based.models [8,9] and meson exchange models [10-12]. The , 
· basic idea' in swelling models' is. the a.ssumptiori that an· inc;ease in the · 
. ~ucleon radius'.by 10 % .produ~es '.a (5~10) % increase intheS11~wave~ 

. . . .f [ J . ·.. . .. ·.· .· . ·. \ . .• . . phase sh1 t 6 . . , ·. .. · , • · . · /< · .. ·· ' . ' . · · · . · · · · 
. < Ailother proposal i~ the frame of these models. co~cerns · a· modifica-

.· tion in Hie, meson clouds aro~rid the ~ucleons [7]. These authors fo~nd _ 

. that ~. density:q~pen<:lent d.ecrease ,in th~ VeGtOr m~sori masses leads to 
·an incn~ase in the repulsion of the -kaon ·and hence an increase in the 
tr'oss section. It is noted that both of th~s~ p~oposals are· belonging to 

· the ~ame phy~ical concept of swelling in nuclear. environmeI1,t and the . 
impro~ements mainly are _similar in giving an iilc:rease in the ratio R 
ove~ thewhole c~nsidered range of incident momentum. · \ . . .. . , . 

-Several pion-based., models have been suggested to, explain the data· 
by properly taking· into accoun,Uhe pioni~ degrees _of fre~dom in nuclei 

'. and· an increase in· x+ N cross sections, over that in free s·pace by .~· 
1Qc30 % (8,9}. . .. 

·'3 
·, ...... ~ 

:i>.,._ 



• 
It. has been found that "pion softirt'g" in which the effective pion· -c- , 

. mass. decrea:ses in the nucleus, '.accoimts for many effects associated 
with.the n~clearmedium. Moreover, the results' derived from the meson: 
exchange i-£.odels for th~ k+ -nuclecm interaction which are: con~t~ucted ~ .. • 
al~ng the same guidelines of the Bon~ model [13] fo~ the N N i~tei-action 
turned out to be still further improved, and led to.aireasonable"overall 

· d~s-cript_io~ 6f the data for, lower ~nergies.(PL ~rGeV /c). . . . . -
, In additioil, the meson exchange current (MEC) model givei/in [12] 

also gave ~ome calc~lable '.real improvement, with'soine' uncertainties; 
._ with the;data. ~Both of these approaches are ·agood sfai:tin:g point to . 
· ·. {sola:te·possible dis_crepanci,es and .t~ tracethem ba~k to: genuine quark-< . 

gluon ~ffects. ' .. ' ,, . ' ' . . ·. ' . ' 
.. Since 1.mtil now there is• no p_erfoimed calculations for )he ratio· R; 

based on Glaube;·theoiy,_ to be compared with' the experimental·one. 
. . [14],'it is•our aimto'test the validity:oftliis -theory for 'theintetaction,_, 
ofK+ ,arid J{-, mesoris with carbon nucleus., < • ' • <. 

·2.: .Glau bei- .mo def 9,nalysis~, 
. . . . :. '·(.· 

. ' Altho~gh 61a:ubertheopj wasdeveloped fii'stly for high energy [15]'.: 
• .. it works· also successfully in the intermediate energy .~egion. [16,17]; . 

. -cln the _Glauber'rritiltiplescatteririg theory~;the eikonal impact-param-
• _eter·approximatiofrforh?,dro~-hadron and ha:dron-nucle~s amplitudes · . 
_was used. ··· ·.· · .· .:,:. · · · . · .·· . · · . . ·. · · . . ·. , · · . · · · 

The 'inclusion of norieikonal effects (i.e., :the.deviation. from.. the 
_eikcnial ·straight-line propagation picture)· as well .. ~s •co_ulomb,inteiac-·· .. •. 
t{on will he little change oµr'results. : ~. . . _ .. ·•· . 

Let us assur'ue th~t. the_ ela~tic .. scattering a:mplitud~_s hp,s eith~r the_ . 
.· form 

·-
c·~·-.. . ik · ::.:.·' · ·.·_ ··➔ • 

f( if) --· la•q·b r.. c~ix(b)l ,; . 

or 

·;cii ~- ik:1•·_iibr(b)df ·c· 

. 21r '. .. . ·-.: 

.where.th~ profile functi~n r(b)_is d~fin~d. as, 

·.JJ .•. '· 

,_ ·i': 

·,. 

i, 

· f(b) = 1 _ '.cix(bl; '(3). 

and x. is .the·phase shift 'functio11· or the eikonal: In the formulae.(1;2) 
q is the momentuni transfer, b - impact \vector.which lie

0 

in' the pla;1e 
perpendicular. to the. incidc~1t ~or'nentum k ai1d th·e integra:tion. is ,per-'-

' - -1 , - " ' -- ' 

· formed 6ver a plane perpendicular to k > 
.. The basic dynamical assumption ~f the Glauber theory is that 'the 

, phase' shift of the iricidei1t wave aftei it passed thrn~gh the. nudeus is 
eqii~l to the suri1.of the pha~e shifts of the individual riticleon~ [15], _: · · 

~ • ', ' ·--:; ' ' >, • - ', ' • 

. ' . . . .. A 
1: < x(b,s1,···,sA)=I:xj(b_:t), 

. . . j=l ' 
(4)· 

then·tl.1_~ i:mclearprofilefunction gets the form 

--1 

' /' 

.,\----' 

, . . A / , 

. ~. r ( b, si, .. : , s A) ~ 1_ ::c. Il [ r - rj ( z; ~ ·5i)] . 
• , . j=l 

A .· .. 

~ z:=·rj(b- 8i) _: Erjr ~ +'!: rr::r - ... , 
j=I: #n . 

. ' . 
•(5) 

where ·s5. are .the components. 6f the radi us!;ect,ors · rj of in_trarmclear. nu: 
cleo~s in the direction pe(pendicular. to. the incident 1.noi:nent11m k. The 

.alternation of the' signs before _the si;ins in Eq. (5)- is-essentiallviworth 
noting [13]; Eqs. (4) and (5) play=a f1~1idamer~talrole intlwGl~ub~r 

. 'multiple scattering theory. · The hadron-iiucleus scattering amplitude 
.th~n becomes . ..· -. , · · · · ·· · 

.F-(Q). _= .. ·•··. ik'.j_ eiQ•b[l - ei~(f•1 ·'.·._·h)].db .. '.~. 
' .27f_. '.- . : . .' --.· .... 

== ik -1· eiQ•bni, S1'. ' '~ s,i )d{' 
. 21r - . (6) 

In G_lauber theory tJ~ere is another basic app~oxi;nati01i.: the hadro~1 
. traverses the· nucleus in\ such: a short time· that .. the nucleons· canno.t 
rearrange themselves -until the projectile' has. left 1he .nucleus.· .. This 
mean that we can. calculate the amplitude as if the. trrget· nucleons 

/ 5 
' 

~/.: 
'· 

' 

·., 
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are "frozen".• The amplitude cakulated by averaging over th-e nucleons _ 
-distributio~-applying th~- nuclear wave functim1s 1/J; ind 1/Jf takes the.:,.., 
formJ15,16}; · - - · · 

--
Fi;( Q) ~2ikj'. eiQ-bdb.f-.1/Jj(r1:'. :·, ~)I'(b:·s'i :-.-. \ sA) - -_ 
• ' . 1! - \ " • -- • ~ ' --- ,_,. • I : -·,_,., .-. 

1h(r1, ~:,~)~(A-~ __ tr;)_fidFj. (7) 
. _ J=l -1=1 

-,..:_., ' . 

Theref;re, ,;e can expr~;s the- hcidron-n{Icleus scattering amplitude 
F \Vith nofree parameter~, given the h~dron-n~cle~~ ,unplit~desjj' _in 
th~ forrii> -- - - ·- - - ·• -. · 1 · -. • 

F -(Q-c.) = Jk _J-- e;~:rdz;-J- ~,.*-(r- : .. i .),_{_ i~ IIA ;[ ~ - ~-j--- ~:-icii--(g'_·;,i -
!• 2. - - 'I-'/ 1 ' ' A - . - ·2 -"k - ; .. ~- -

. - . -- -- 7r •-·· - _-. -• -- • -- - . . . j=l - '..~ 7rZ .. -- - . : 

• - ]}-_ ' ____ . ___ ( __ . _. X ) A· 

_xf;(qi)~ifi-: ·1/Jlr12-.·;:,i'.4)8 ·A-1~.r/_ .[ldF'j. 
. -· . •. _ _ _ J-1_ · _ J-:1 _ 

/(8) • 

- -- - Here 1/J;;_''ljJj are the wave functions ~£,the in:itial ai{d t
0

he fin~lstates 
-or' the n:;cleu.s and Q _is-the mome'ntum trn~sfer'iri the hadron:.nu~leus 
. interaction; The 8-fu~ct_ion: e~sures the.- cons~rvation of total _ang~iar 
momentum.of the system· [16]. . -
- For elastic scattering/we need only the density. dist~ibution of the 

. grnund'"stat~· of the n~cl~us, . 

' p(ri,-··:,r':iY=¥cCri,···,/4)ipa(ri,"··•,~:i) (9). 

- -We~surne that_ the proto,ns.ind the ne~tr~ns inside the nucleus are 
all uncorrel~ted,so the density functfon.factorizes to the prciduct of A --

·terms,·_ - · • · · -• __ -- _ ·- '- - .- /, - · - - · · ·· . _ -_ __ __ 

p(ri, :-··,/A) =:·p(ri)><'.: · · ·x· p(rA) __ -- - (IO)· 

· :..--; _, T.Jsing Eqs'.(9,10) ~nd ~~moving, b; the help of,Gartenhaus and 
Schwartz .transformation [18] the 8-function:,,Eq.(.8) gets the form,~ 

• - - -, ~ • -·· , • ' \- > - • • •• ·, ...:..c:< • 

6 

-,_ 

I: 
l 

-1 
1 

_·,! 

L 
-J 

J! -;t, 

-,-i ~ 

J) 
a 
' l' .-
j 

___...,. . ...-· 

- - •ikG(Q) -Jb -- ' · 1 - --.:b - - -
- - - -- -- - - -~ -, -_ - -{ --- - . - - --- . . :· . - z -· 

~ii( Q) = . 2.u j c' db 1 - [ 1 .-:',iik j e-•• J, ( q)S,( i)d~ 
. _ __.... 

X [1~ 2:ik je-•i-•1~(q);.(q)d~ "L . (11) 

- where G(Q)-Gartenh~us-Schwartz factor, q(O)-= l [18] and the fof~ 
factors S are defiried aidollow_s, - ' . - -

. . : oo·, - . /· ·/ . - -

- -Sp,n(q) f= IPp_:n(r)eiii•rdr,· j ~p,n(r)d/~',i' _ (12) 
·:· . - o· - . :------ ·" 

IL\ve assum~ that the imcleu~.is spherical 'thenthe,integration win 
be carried o~ly ov~r the irripact .parameter b, so the amplitude g~ts the_ 
form, -- -. - - .>-.·-- . . . - -

.·~-~.-

F;.(~) = i~G( Q) 1 ;db Jo( Q~ ){r:--[1~ /k/:~.,, J,( q ~S,( q )dq_,_] z 
- . , / ·, ~• ,. , ,/ i •_· 7rZ 'S - - : ' - -_. 

x [l~ 
2 
lkje-!''/.(q)s.(;)aqj/} ~-

- -, • - 7\Z_ : . '. ', .. , _.. -. -- • . -_-- -
(13} 

· · For -the wave functions of cai-b~n- we have used harmonic~oscillator 
~wave functions with4 ~ucleons in s-and 8 in p~ states ~ith parameters 
. •from Refs. --[16,17] '.where .is taken. properly:into ~ccount the,nucleon 
size. Then the·density function·p 1:>ecomes," - ' 

0 -- ,. • ' •• ' -,: 

,. 
t. -, 

4 A -

-,p(ri, ;: . :rA) = II Ps(r-;) rr:p~(r-;), 
. '---- j=l_ j=5 

(!4) 

wheres~ and p.:'-~aves densities were ~al~ulated·by use of .theihar- . 
-. monic oscillator wave f1.fnctions, . ,-- ' - - -
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p:,(r) ==JC:t2 /1r)3f2e_-;;,2r2 f (15) .· 

p;,(f), = (2~5 {3ir3f2)r2 e_02r2: ·. j16) · 

We have also used.the-phenomenola'gical symmetriz~d Fermi func-
·t,ion,. , · · · · ·· •·. · · · · ·· 

. I 

,·1· 
/ 

·· · '. ·. · sinh(R/B) · .· \ < 
Psym(r) ~ Pocos~(R/B)+cosh(r/B)' 

> •• ~ • 

· ..... 
(17) 

which has ~ome,important. properties and simplify calculations b~cause 
it lead,s to analytical expression for Jcirm factors,·. · · 

... . ', , .,. . . 

j ·' 

S;~m(q) = . 4~
2 

!Rp~. (coshqR-':- ·nR·B sinh~Rcoth_;Bq)_'" '(18) · 
. , q sm 7r Bq ~ . •· .· . . . . .\ 

( 

' 'The parainet~r~ ·a, 'R' and B desc'ri bi~g experimetital ela~tic electron 
'fonn. factors wer~ used frcim [19]. . . . . . . 

. The elementary scattering amplitude.was parametrized as in other 
Glauber theory calculations, · · · · · · · · 

. I. . -· 
·) , k(i+,)a -fPq2 /2 -~-= ~ef(O)/S'~f(O), ·f(q = . e , l / , , . · 41r •· · · . (19). 

The pa~am~ters a,·/3,. and,, 6f k± :-"'P(n)' amplitudes :at different 
energies were taken·f~om partial wave analysis a:0:d dispersion relations 
calculation [20-24L . . . . . - .. , 

3. Results, Discrissio:ri and<Co:riclusion· 
. '· 

To verify our approach, firstly 'we have 'cal~ulated 'the .total :cross, 
sections of K_:~carhon int~raction where, as expected,. the th~or/ agrees 

-... . ' \ . ,. ' 

wrth data. :,- · 

·s 

i .. • 
\, ~ ~" 

Figur~ 2 illustrates compari~on_of our results ,vith exper:iment [14,25]~ '· 
at iri.ciderit IllOIIJ.enta' 0.6-2;6 GeV /c rind sho';syer}'- enco~r;gi1~g agree~' 
·ment between the theor;~ahd the measi.ired ci-oss section~.· A remark
ably/ gm;d · desc{'iption hf the ·]{<carbon ciata:1riakes us. hcipe that the 
considcrecf appro~ch can -be, applied for: investigating \he· pec~liarities · 
of b~her n:1cl_~~rreactior;s of such t'ype. using I(+ -~eso:1 cf~. p~~j.edi1c. 
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, FIG. 2. Co~parison between· experimcntaLcross sections; Ref~ .. 

[1{imi;' and ,as calculatei in the" G lauber· moddl { sh~~rt"-daslied line)· 1/S • 

·kaon,rnomcntu1n: ,,1. · · ·· · · ·· , ·' 

- · ~Towa:~a: this aim arid' t~ --giv<;. a more realistic evahi.~tioi1: for: tl{c ' 
role of the n~clec1:r medium effect.s in the discrepaiicy \Vhichwasfound 

·• • :. in the J<+ -nucleus ~ca1terii:1g we: performed.· caklilations foi·. th~ ab(we 
. m~ntior{ed i-ati~·R•in~theJ"ramework ~f _the inultiplc;scattering theo{y_ 

of Gla~ber which corisiders a m~re microscopical thco~y tha~r the_.old. 
optical model calculations. The result of.th~~ calcufatio:ns is shmvri by. 
a short~d~shed line i11 Fig. 3. It is evjdent; that.a scrio~1s disagi;e<~ment .· . 
with the data was received; . . . . .. . 
. ·,· .. Figs. :2,3 .sho~ 'that" ·a_ mQi:~ refined .. the9ry; ,on_the.onc. lfand:,)s 
. s~itable for ,J{-~~mesoi1 interactlons. h~it, on thc,C:>thcr hand,. has' led _to 
tne disagreemei1t v.:ith data for the K+-rneson;: - . . . . . . . . ... 

,' ,-• ·r , ,-:C . , ,-·, "< •• ·~ • 
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May we add that the_unconventiorial medium phenomena in~uclear-_ 
t physics, e.g., partial deconfinement, nucleon ~,velling, EMC~effect, ... . 

so flir 1,vere discussed only ir~ reactions with l
1

arge momentl1m transfer,. . 
while;the-scatt~ring-process discussed in the present ~.vork (K+ - 12 C) 
i~ a soft int~rmediate ~nergyinteraction: . - . . . 
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·FIG. 3. The ratio of J<+ -12C and !{_+~deuteron total cross sections. 

Data from [14,25]; short::dashedJine - this work; d~tted line - optical 
model calculation- of Ref. 6; . solid line - MEC. model; Ref. 12; long{ 
clashed lin~ - swelling models [7]. , . . ... ' . 

. !~'fact the discrepancy betwee11 'the expe~imenfal total c~~ss sections 
ratio Rand the\pr'edicted one in K_+ - 12 C scattering;· at ~omenta les; 
than i Ge V/ c, -attracts rnuc~ attention as one. of these unconventional
EMC~type proble:irn,. So far, all the_ theoretical attempts to ov'ercome· 
the deficit using "conventional" nuclear corrections [6] w~re led to lower 
thi; ratio in the opposite'direcWm of the experimehfaLdata. We mean : 
by- "conventional" such correction.~, -e.g,' -Pauli blocking; nucleon bind- . 
ing, vir_tual excitations, nucleon-nucleon correlations, etc. -. · . ..- . 

Our main co~ctusion is SU/Jlinarized in the -following: ~ur calcula
tions based on a m~re refined and_ microscopical multiple ssattering ' 
theory of Glauber which, on the one hand; was suitalile for describing 

, -, . ' 

10 

.</ 

,-,-': 

-;. 

: 
the experimental data for the scattering off{~ -12C. bl.it has-led, on· th~> 
bther hand, to_ the disagreement with data for the J(+ ~~eson case. This . 

.f~ct should be taken seriously into acco~nt. ··Moreover, thesecalcula-
- tions; give a ·more i;ealistic e;altiationfor :tl{e po_~~ible nuclear medium: 
-cffeds .. I~ addLtion; our results, _the previo~s ·calculat~on~ ,perfo:rrped. 
_in the. frainework of the' old 6ptical model and: als6 \he. suggestic.ms of_ 
the ~uthors [6~9,12,26] ,show the_ possibility of t~bserving SOill() tin.con
ventional EMC-type phenomena inK+-nitdqus interaction .. 
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