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An obse r vat i o n and a study o f t h e po l a ri za t i on of hadron i 
ca lly produced charmed ba r yons a r e o f obvious inter es t . Such 
a study coul d cla r ify some fea t ures o f t he had r onic prod ucti on 
o f ch.J. nned qu a r ks and a l l owed one to inves t iga t e deepe r the 
effec t of a l arge polar i za tion of i nc lus i ve l y pr od uc ed 1\ a nd 
othe r hype r ons by unpolar i zed h3d r on beams obse rved in a numbe r 
o f exper i men t s .' 1_ 13 ' . The hyper on polari zat ion increases wit h 
i nc r easing transver s e moment um and practica ll y does not depend 
on beam energy or target mater i a l. The po l ariz:1tio n of \ '1 i s 
condit i oned by the polarizat i on of s - qua r k . and c onsequcntly 
i t is direc t ly associated with t he mechan i sm of s t ral1~e qunrk 
~ rod uction in had r on int e ractions . Qua l itat i vp Cxp 1311ations of 
this effect arc ~ivcn i n a va ri ety of models '1 l<1 - :!O / . Some of 
them ' 16 . 18 / p r ed i c t th e d el~C"ndence of the poLn i zat i on on the 
t y, e of t llP quaTk pr od uced . 

The po li.ni za l i on of a baryo n ma nifest s it sel f as "In a s ymmctr~' 
in the emission of secondary par ti c l es v ia a weak decay . The 
a ngu l a r d istribut ion of th e decay probability Wf (· o~fJ) for a dc
c"~'ing haryo n wi th s p in 1/2 depe nd s on t he po l ar i zat ~ o l1 ~' as 
follows 

IW(r:o~ fJ ) .. ..!.. ( 1 (l 'J . cos I)) , ( I ) j • 

2 

wh pre u is the dec.1y asymmelry par:lmc t c r and fJ t he anr, le between 
tllP polar i zat i on a x is ~nd lile deca y analyzer . e.g. , t ile d i r ec 
t ion of [1 i~hl of a s econdary baryon i n the r est f r ame of the 
~ :l r ('nt particl e . 

I n thi s r pport we present results of a s earc ll fo r the pola r i 
zalion of the ch'Hlned \ 'e ba r yons produced inclusively in neutro n
c~lrbon illlera cl i ons . Prelim i na r y resu l ts of this study have 
heen reported in ' :!1. The expcr'iment was carri ed out in the neut
r on beam of the Se r~uk,hov 70 GeV proton :-;ynchr o t ron using the 
3T ~- 2 spec trometer .!2, The registration of the ,, ~ produc ed by 
neutrons over the momentum range between 40 and 70 GeV/c wa s 
due to th e acceptance of th e spectrometer . The \ ~ were registered 
via the decay 

J\ ~ • K ' p,, -t' rr  ( 2) 

and 

+ + + -Ac -· Ao Tln n. (3) 
~ )' -- " '.~ " ¥"~n:tyr\ 
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Th e se decays were i de n ti fi e d as s Ccl l i s Li c;!l ly s i e n i f i ca n t na r r ow 
peaks i n t he c o r r e s pond i ng i nva r ian t mass SpC l' l GI . A d e tai l e d 
description o f all e xpe rimenta l c o nd i tio ns and ~vcn t selec tion 
was given e l sewh e r e 123_ 26/ , 

As t he I\~ pr oduct i o n i s a pa ri l y- co nserv i ng p r ocess , the 
A~ po lar ization vector shou l d be perpendicul ar to l he product i on 
DIane . The r efo r e the po l a r i z.a t ion axis has been chosen a l o ng 
th e no rmal t o t h is plane Ii n x Pe l! P v Pel. where Pil and P , P n 
a r e t he momentum vec t ors of t he inc i dent neut ron a nr' t he " Ie tn 
t he l a bo 'r a to r y system, r es pectively . Th e d i rec t ion of f light 
o f the emi tted pa r ticle , havi ng mome n tum p in the " ~ r \~st f r a me , 
i s cha r a cter ized b y cos O :0 P' li ll pI . Th e de c ay a s ymmetr y i s d e 
f i ned as 

A = N (up) - N(down ) 
( 4 ) 

N (up ) N(dowu) 

where N(up) a nd N (down ) a re the numbers of A: emitting the a na l y 
zing pa rti c l e in t he II Upll (cosO > 0) and " down" (cosO < 0) di r ect i ons, 
r es pect i vely. Us i ng ( I ) , the asymmetry (4 ) can be r ela t ed to 
th e po l a ri zat ion by 

a. 9' = 2 .A . (5 ) 

60r (01 1 r n I~I'
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Fig . 1. The inva:t'iant K 0p rr+ rr - mass spectm obtained f or 
events with the proton emitted in the "up " (aJ and "down " 
(bJ directions . The dotted curves represent the fit to the 
spectra by the background function . 
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Fig. 2. The invariant KOp"i W - mass speatra obtained for 

events with the K 0 emitted in the "Up ff fa) and tldo1.Jn " 

(bJ directions . The dotted CUl"Ves rep" ~ sent the fit to 

the spectra by the background function . 


Fi gures l a a nd Ib present t he i nva riant KOP17t- T1 - mass di s
tribu tions : 26 ' o f ev e n ts with th e pro t o n emitt ed i n th e " upl1 

a nd "down " dire c t i o ns , r es pe c t iv l' ly . I n bo th di s t ri buti o n s 
c l ea r signa l s of t ile A~ de cay ( 2) a r c s een a s n a r row peak s at 
tile a ppro p ria te ma ss , The ba c k g round s pec tra (llo tt e d c urves ) 
h<1ve bf' en obt Rin e d by f it ting th e dis tri bu t ion s by a po l y nomial 
f unc ti on. Th es e s pec tr a in f i !~s . l a a nd lb are i de n ti c al wi t hi n 
th e e rror s e ~ t imat ed. The e f f i c i enc y of A: r eg i~tr a tt on ca l cu
l a t ed us i ng t he Mon t e - Car lo me th od does po t depe nd on th e d i 
r ecti on of f l igh t (HUp" o r "down") o f seco ndary parti c l es . Th e 
r esult s of t hi s C'a l c u l at i on a r e compl e t e l y confi r me d b y the 
backgr ou nd behavi ou r . A t otal of (130+18 ) A~ even t s has been 
r eg i s t e r ed. The di ffe r ence of t he I\ ~ n umbers o bse r v ed i n f igs. 1a 
and I b l ead s t o t h e a symmtery 

A(p) = _ (0 .24 • 0.1 3). (fi ) 

_ Con s idering the KO a s an analyz i ng pa r t i c l e , two invarian t 
KOP 17+17 - mas.c;. sper:tra have b pe n pl ot t e d in fi g .2 as w£ ll . Figu
r es 2a and 2b prese nt th e s p e ct ra of even t s with the KO e mi t ted 
i n t h e "up" a nd " down" dir e c tio n s , r e s pe c tive l y . The back gr ound 
be havi our (d o tt e d curves in fi g.2 ) i s inde pende nt o f t he d ire c

Ot i on o f f l i gh t (IIUpll or " down") o f th e K ~mitt ed. The co rr es 
ponding a s ymme try obtaine d 
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A( K" ) = (0.22 ± 0.13) 	 (7) The aSyrnI'le t ri es (6) a nd ( 8) obs e r ved f o r the dec ays ( 2) a nd 
(3) i nd i ca t e t h e po lari zation o[ the Ate a s we l l as t he pr esen

i s naturally op posite in sig n to A(p) , ce of bo t h parity- cons e r ving and pa r ity- vio l a ting amplitudes 
Th e inva r i a n t 1\° "+77+ " - mas s s pec t r a fo r even t s wi th t he AC> i nhe r e n t in weak deca ys . Va l ues of t he d e cay asyrrane tr:' pa rame 

emi t t ed It up" a nd "down" a r e s hown in figs . 3a and 3b . r especti  te r u a r e unknown a nd poss ib ld: di f f e r e nt fo r the de c ays ( 2 ) 
ve l y . Narr ow peak s cons i s t e nt with t he experimen t al r eso l ution a nd ( 3) . Different models 127_ 3 I, whic h ca l c ulat e t he parame t e r s 
a r e seen at the A~ mass i n bo th s pect r a . These pe ak s i.nd i cate a{p) a nd a(AO) fo r t h e t wo-pa r t i c le deca y s A~ .pKo a nd A ~ _ AOr. ..j., 
th e r egi s t rati on of th e J\~ d eca ys ( 3) . The ba ckground estima t 'i on r especti.ve l y . a r e i n con t radi c t i o n. In th e pa r ti c ul a r mode l 1 27 .1 

(dotted curves i n fig . ) l ead s t o (57.! 14) A; r egiste r e d . The appos tt e s i g ns of the a ' s are pre di c t ed. Ou r data i nd i ca t e th e 
a symme try obtained f r om these dis tributions i s oP!Josl t e sig n s of a(p) and n(AO) fo r t he d eca y s o bse r ve d . Taki ng 

t h i s indicat i on i n t o a c cou n t, we ave r a ge t he abso l ut e val uesA( AD) ~ 0.30 ± 0.22). 	 (3 ) 
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of th e a syinmt e ri e s (6) and ( 8 ) a nd obt a in th e limit for th e ,, ~ 
po la r i za t ion : 

~' " (0.5! 0.2) . 	 (9)( b) I .(a) 
Iflin 

The t r ansv erse mome ntum o f t h e " : reg i s t e r e d does not e x cee d 
1. 0 GeV/ c and has a mean val u e of 0.43 Ge V/c. To compa r e t he 
..\ ~ po l a r i z a tio n with ,,0dat a , ~·'e have plot t e d in fig . 4 r he 
re s ult (9) ( ope n ci r c l e ) a nd t h e po l a r iza t ion of th e N ' ( s ha d ed 
circ l es ) ob ta i ned in t he s ame expe r imen t / 1/. Thi s c omr ar i son in 
d i cates tha t t h e A: polari zation i ncreases s t eepe r a nd is lar 
~e r than th e pol a ri zat i on of t h e 1\0 as p r e di c t ed in some mode l s , 
e.g ., r ef s . -'16, 18 / . 

1650 19 50 2250 2550 2850 The a ut hor s are g r atefu l t o A. M. Baldin, P . A. Che r e nk ov, 
M(AO,(Sl· ~rn. Mev/ c2 Yu. N. Den i s Qv, N. N. (;ov orull , Kh . Ya . Khri s t ov, K. Lan ius , A.A. Logunov , 

M. G. Hes hc he r ya kov, l.A . Savin, A ~ N . S iss akian, L . D. So l ovi e v , 
Fig. 3. The invariant H. I.So l ovi ev, A. N .Tavklu:~ l id ze , A.A.Koma r, l.~·a. Cha s n ikov a nc 
1\° 77" T1 +77- mass spectra obtaE . 1. Ha ltsev f o r tllf' t r s uppo rt o f th Ese s tud ies ; to S .B . Cera
ined for events with the simov , S . S . Ge r s ht e in , R. Lednicky a nd L.B.Okun f o r useful d i scu s

J 

1\0 emitted in the "u~, " fa) 
 s i ons and rema rk s ; to the s t a f fs o f th e Se r pukhov a c ce l e ra tor 
and "down " Ib) dir'ections . a nd SSED J INR fo r providing t h e e x peri men t dur ing th e pr epa 
The dotted curves reprer ation of BIS-2 a nd runs a t t he acce l e r a t o r; t o a ll s pec i a li s t s + 	 sent the fit to the spectra at d iffer en t s tages of it s pre p a r a tio n a nd ru nn i ng ; t o E.M . Likha 
by the background funccheva fo r her permanen t par t ic ipa tio n in the e x pe riment. 
tion .++ 
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B 06beA~HeHHoM ~HcTHTYTe ~AepH~X HccneAoBaHHH Ha4an 
BblXOAIo1Tb C60PHIo1K "HpamKue c oo6zqe HuR OJ1.flJ1 " . B HeM 

6YAYT nOMe~aT bcR CTaThH, cOAep~a~lo1e opH rHHanbH~e HaY4H~e, 
HaY4HO-TeXHH4ecKHe, MeTOAH4eCKHe H npHKnaAH~e pe3ynbTaT~. 

Tpe6YKXUIo1 e cpO"-lHOC1 ny6nlo1KaLtIo1Io1. 6 YAY 4101 4aCTblO I'Coo6~eHHC1 

OH.RW', CTaTblll, BOWeAWl.1e B C60PHHK , VlMelClT, KaK VI APyrHe 

H3AaHIII~ O~RH. CTaTYC O$HLt~anbH~X ny6nHKaLtHH. 


C60PHHK "KpaT Klo1 e coo6~eHHR OHR W' 6YAeT BblXOAHTb 

perynRpHO. 


The Joint Ins t itu t e fo r Nuclear Research begins publi
shing a collect i on of papers ent itled JINR Rapid Communi
aations which is a section of the JINR Communications 
and i s intended for the accelerated publication of impor
tant results on the following subjects : 

Physics of elementary particles and atomic nuclei. 
Theoreti cal physics. 
Experimental techniques and methods. 

Accelerators . 

Cryogenics. 

Computing mathematics and methods . 

Solid state physics. Liquids. 

Theory of condensed matter . 

Applied researches. 


Being a part of the JINR Communications, the articles 
of new coll ec tion like all other publications of 
the Joint Institute for Nuclear Research have the status 
of offi cial publications. 

JI NR Rapid Communications will be issued regularly. 

Re ceived by Publi s h ing De pa rtment 
o n Decembe r 2tj , 1984 . 
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AneeB A.H. Ii AP· 1I 1-84-859 
flOJlJlpH3aUliR O\,lapOBaHlibiX OapHoHoB .\~ .p~eHIIhIX B He HTpoH

yrnep0,llHblx B3aHMO.lleRcTBHRX 

B 3KcnepHMeHTe, npOB~eHHOM C nOMOmb~ cnekTpOMeTpa SHC-2 
lIa cepnyxoBcJ(OH 70 f3B npOl'OHHO!'1 CHHXpoTpoHe, H3MepeHa aCHM
He TpHH B pacn aAax A; .po~eH~ B He"TpoH-yrnepo~~x B3aHMo
n eHCTBHRX. CpenHRR Bem-Nl1Ha nOnepe1.{HOrO HHI1ynbca saperHCTpH
pOBamiUX A~ COCT a BnJlna 0 ,43 r.3B Ic. IlsY'lanHCb pacna.,D,bJ 

A~ .. Kop rr+" - Ii At .. A O I7 +,,+rr - • ACHMMeTpHH BhL,eTa 6apHoHoB npH 

pacna,Ile OTH OCHTeJlbHO IUIOCKOCTH po~eHHR A; paBHbl A( p) _ -10, 24.!, 
"'0,1 3/" A ( AD) ~/O ,30+0, 22/. 113 3Toro Cne,IlyeT, 4 TO HHHHManb
Han aOcon~THaR BeJlHqHHa nonRpH3auHH A; paBHa IO,5!O,2 / . 

PaOOTa BbttlOnHeHa B JlaOopS TOp mt BblCOltHX 311epI'm1: OIDIH. 

npenpUHT O&beAHHeHHOrO KHCTHTYTa RAepH~X HccneAoBaHHA. Ay6Ha 1984 
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