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I. Introduction 

Pion production and absorption is one of the most fundamental problems 

in intermediate energy physics. On one the hand, since the process 1r N --> N is 

kinematically forbidden on a free nucleon and strongly suppressed in nuclei, the 

pion absorption requires the participation of at least two nucleons. On the other 

hand, this process is sensitive to large-momentum components in the relative wave 

function of the nucleons. Hence, the production and absorption of the pions on 

nuclei is the unique possibility to study short-range N N-correlations (r < 1/m) 

where non-nucleonic degrees of freedom may become essential. 

The pion absorption, however, is dominated by P- wave scattering (Fig.lb) 

( mainly via an 5S2 intermediate !lN state), which masks the N N-correlations. 

S- ·wave rescattering (Fig.la) is not mediated by the fl resonance, and, 

therefore, it can be sensitive to short-range N N- correlation. Since S- wave rescat

tering is much smaller than P- wave rescattering, the cross section is not sensitive 

to this component. Polarization observables, however, depend on interferences 

between these diagrams, and so they are particularly sensitive to smaller terms. 

The deuteron is the simplest system on which pions can be absorbed. In the 

last few decades the reaction 1r+d--> pp (and the time-reversed reaction pp--> d1r+) 

has been extensively investigated, including polarization observables, and several 

partial-wave amplitudes fits have been published to date. 

The next step is a detailed studying of the pion production and absorption 

on a nucleus heavier than the deuteron. 

The number of experiments to be performed for an amplitude analysis and 

for the reconstruction of partial-wave amplitudes is usually large. But the number 

of experiments can be sufficiently reduced in special geometries like the collinear 

one or in the center of mass system (CMS) at 90°. 

In this letter the dp --> 3 H e1r0 reaction is considered in collinear kinematics 

when 3 He is produced at 0, = 0° or at 0, = 180° in the CMS. Taking into 

account spin-parity restrictions under this kinematic condition, one gets only 2 

independent complex amplitudes for this process. 

The measurements of the differential cross section (1, 2] and both cross 

section and tensor analyzing power T20 (3) for forward and backward 1r0 production 

in the CMS makes it possible to extract the moduli of these amplitudes for 

collinear kinematics. A significant structure in the amplitudes, particularly at 

0, = 180°, can be related with fl and N* excitation in this process. 

Note that the vector analyzing power CN.o,o,o at large angles in the CMS 
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also varies strongly with energy and even changes its slope at 180° in the same 

region [4, 5, 6]. 

The large negative T20 measured at threshold {7} is a direct evidence for the 

two-body absorption of stopped pions taking place primarily on ·pairs of nucleons 

with isospin zero. This measurement allowed ci~e to estimate that the capture 

of pions on isoscalar nucleon pairs in 3He is more 'than an order of magnitude 

stronger th,m on isovedor pairs {8]. • · 

The measurements of differential cross section [9] and the recent measure

ments of both the cross section and the tensor analyzing power T20 [10] near 

threshold allow one to reconstruct the moduli of 2 independent amplitudes in this 

region. 

But it is impossible to obt~in the r.elative. phase of these amplitudes from 

study of the differential cross section and T20 • For this purpose it is neces~ary 

to perform the investigation of such polarization observables as deuteron-proton 

spin correlation between both polarized particles or polarization transfer from 

polarized deuteron to 3 He. The measurement of such observables near threshold 

allows one to obtain the relative sign _of the coupling constants for absorption. on 

isoscalar {g0 ) and isovector (g1 ) nucleon pairs. 

The investigation of this reaction is esse_ntial for a good. knowledge of N N 

interaction above pion production threshe;>l.d .. It !=an_give us ,information on the 

short-range N N correlation, on the nature of N fl and N N* i~teraction, .on a 

possible 3-body mechanism of pion absorption, provide us with the basic input 

for the microscopic calculation of more complicated processes on multinucleon 

systems. 

The performance of these experiments is possible at Dubna, SATURNE, 

TRIUMF and PSI using the polarized beams, targets and intense pion beams. · 

2. The dp --> 3 H e1r0 in collinear geometry 

In the general case there are 6 complex amplitudes depending on total 

energy ,/s and scattering angle 0 in the CMS to describe the dp --> 3 H e1r0 

· process. These amplitudes can be reconstructed in a complete experiment which 

contains measurements of at least 11 different polarization observables. But the 

number of necessary experiments to be performed is drastically reduced in special 

geometry like collinear one. 

For colli~ear geometry there ·are only 2 independent complex amplitudes 
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for dp -+ 3 H e1r0 which can be written in th_e following form [8, 11 ]: 

F = x; • (A. (iiU) + iB. iiO x a) Xp, (1) 

where the Pauli matrix u acts betweenproton and 3He spinor~ (Xp and XT), 0 
is. the deuteron polarization vt:ctor and ii is_ the unit vector along the relative 

momentum of initial particles. 

The polarized cross section is written in terms of the initia) density _matrix 

of the _d - p system Pi and amplitude F as 
. . 

daP01 :Tr(FJhF+) 
dfl = Tr(h) 

(2) 

Using expansion of the density matrix Pi in terms of Pauli spin matrices a for 

initial protein and firi~l 3 He ~nd a set of spin operators S>. for.initial deuteron,the 
generalspin i>bservabie is defined as , . . . . 

Tr(F;P SdF+dr} C - a>. /3 
a,>.,(3,0 - . Tr(FF+) ' (3) 

where indice's ciand>. ~efei- to the initial pi:oton aIId deuteron polarization, index' /3 
refers to final 3He polarization and index O refers"to final 1r 0

, respectively. (Here 

we follow the notations used in ref.[121) . 

The spin-correlation coefficients or second-order spin observables. C0 >. 0 o 
.J It I 

are· defined is: 

C - Tr(Fd~sdF+) 
o,>.,o,o - >. 

Tr(FF+) 
(4) 

Usi~g expression (1) for amplitude F, one can obtain, for collinear geome-

try: 

-2- IB 12 
. 

CL,L,0,0 = [ A 12 +21 B 12 
(5) 

~2.- ReBA• 
_CN,N,0,0 = I A 12 +2 I B 12 

(6) 

(7) 
-3· lmBA* 

CN,sL,0,0 = I A.12 +21 B_ 12 

I A 12 - I B 12 
(8) Co,NN,o,o = fAl2 +2 I B 12 · 

where L is longitudinal, N .is normal, and S is, sideways polari~ation of particles. 

Notice that the coefficients. of polarization transfer from deuteron to 3 He are 

~ - · ... lf;...i,~i ,:i ;;1 lJ i~ 
'· 

~:' -·•.& .~ ;~?:: ;~}! ,_i';Jii~!":!.?' ~ 
.. -•:·~ in .,.,.'i~ .:-l .! '••. il ,, i l ~f' .~;:! ¥ 

related to the spin-correlation coefficients as: 

Co,L,L,o = -CL,L,o,o 

Co,N,N,o = CN,N,o,o 

Co,sL,N,o = CN,SL,o,o 

For the coefficients of polarization transfer from proton to 3 He one can obtain: 

CL,o,L,o = 2 · CL,L,o,o + I 
CN,o,N,o = -(CL,L,o,o + 1) 

Also, the observables CN,N,o,o, CN,SL,o,o and Co,NN,o,o are related as follows: 

2 . c2 . 8 2 (4c2 .. ) 2 
N,N,o,o +-

9
C N SL 

O 
+ O,N N,0,0 - l 

,.,0 9 =1 

(9) 

(10) 

Assuming that A and B .are in_phase what means ReAB* = ± I A 11 B j 
and CN,SL,o,o = 0, the equation (10) can be transformed to: 

2.c2 (4C2 )2 N,N,o,o + O,NN,0,0 - 1 
9 = 1 (11) 

The condi_tions for realization of eq. (11) will be_ coIIsidered below, but one caII 

mention that even in the case when A and B are in phase, it is necessary to 

perform the measurement of CN,N,o,o to obtain the relative sign of the moduli of 

A and B. 

It should be noted that the spin correlations CN,SL,o,o and CN,N,o,o are the 

most informative polarization observables because they are the interference terms 

of two amplitudes in contrast to the others and can be mor.e sensitive to short 

range N N-correlations. 

3. Behaviour near threshold 

From 1r absorption on 3 He near threshold,· it is known that S-wave pions 

are absorbed mainly on pairs of nucleons (Fig.la) 

fo 

fi 

-igoiiNN · (U{IN x Ud) 

g!'iiNN. OtN 

(12) 

(13) 

where iiNN is the relative momentum of the two final nucleons, ONN is their 

polarization vector, Ud is the polarization vector· ofth~ isoscalar quasi-deuteron 
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pair and go, 91 are the amplitude~ for absorption on nucleon pairs with isospin 

T = 0 and T = 1, respectively. These amplitudes coi-;espond to the 3A and 3 P0 

states of the two final nucleons and can therefore be written up to sign ambiguity 

as follows: 

!Jo= l9olexp [io{3 P1)} 91 = l91rexp[ia(3.F'o)J (14) 

Near threshold A~ (A~(Q)·9o+A1(Q)·g1) and B"' (Bo(Q)·go+B1(Q)·g1), 
where A;(Q),B;(Q) dep~nd on the structure functions of deuteron and 3He {8]. 
Of especial interest is the case where g0 and 91 are in phase, i.e. I? P1 ~ 83 Po = 6 , 

then A~ (Ao(Q) · go+A1(Q) · §1}·exp(i6), B ~ (Bo(Q); 9o +Bi{Q) · gi)·exp(i6), 
where §o and§1. are Tt!al. 

The two Pcwave phase shifts are small at thre~hold; and it is permissible 

to assume that the coupling constants go and 91 are real jf P-wave interactions 

(Fig.lb) are neglected in the analysis. In order to get an agreement with the 

n - d branching rati~, go and gi were ii.s~umed· hav~ the same sign [13}. But 

sign uncertainty can only· be iemo~ed by the measu~errient ~f such observable. as 

CN,N,0,0 in the dp -4 3He1r 0 (or CN,o,N,o inthe:1r'.C3 He-:-' nd). 

In order to get an agreement with the measure-d tensor analyzing power 

T20 at threshold of the dp --t
3 H e1r0 reaction [7Lusing realistic wave functions of 

deuteron and 3 He with_ D- waves and th~ S7w.ave i- 3 He -:-' nd briinching ratio 

[14], the authors [8] could extract numeri;al valt1es of go_ and 91: 

Igo[= (6.5 ± 0.6)10-2 Jm:-2 IB1I = ((4± 0.4)10~2 Jm~2 {15) 

Using these values, one can predict the_ values.of other polarization observables, 

defined ~hove. Using completely ~ymmetric~H e ~nd deuteron wavefunctions and 

also realistic wavefunctions fr~m · [8], the predicted values for CN,N,o,o, CL,L,o,o, 

CL,o,L,o and CN,o,N,o at threshold are prese~~dinTable L _ 
Table 1. Predictions for CN,N,o,o, CL,1:o,o, CL,~,L,o arid (]N,6,N,o at threshold 

in the dp _,, 3 He1r0 using completefy symmetric 3 H e and deuteron wavefunctions and 
realistic wavefunctions with D- waves. The values are calculated with the parameters 
go= (6.5 ± 0.6)10-2 Jm-2 and g1 == (IA ±0.4)10-2/m-2 f~c:>m ref.(8}. 

·, 

CN,N,0,0 
C ·. 

· L,L,0,0 CL,O,L,O CN,O,N,O 

Without D waves ± (0.333± 0.026) -0.059± 0.01.3 0.882 ±.0.026 -0.941± 0.013 

With D waves ± (0.289± 0.023) -0.044± 0.007 0.912 ± 0.014 -0.956± 0.007 
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The value of CN,N,o,o can be predicted up to sign ambiguity, but a negative 

value of CN,N,o,o at threshold is ·more favourable when 90 and 91. are assumed to 

have the same sign to avoid a strong suppression of the n - d branching ratio [13}. 

One can also see that CN,N,o,o is very sensitive to short-range N N- correlations. 

The value of CL,L,o,o at threshold is small what is easy to understand. Since 

the projection m of deuteron polarizati~n vector is along the direction.of proton 

momentum in the case of longitudinal polarization, the amplitude (12) vanishes 

and the small amplitude (13) defines the_ value of CL,L,o,o at threshold. 

We would like, to note that,amplitu,des A and Bare real at threshold in 

the S-wave pion absorption approach, and from the measured cross section and 

Tw [7, 9, 10] one can predict the values of other polarization observables. Garring 

out CN,N,o,o measurements at threshold could provide removing sign ambiguity 

between the A and B amplitudes (and between the go and 91 coupling constants). 

4. Spin-correlations at high energies 

For complete description of this process at higher energies, it is necessary 

to include in cal~ulations the N ~ and NN* intermediate state produdion, three

body mechanisms '[15) and so on. But from simple relation~ b~tw~en pola~iz~tion 
. ! ..• ~. • ' "'J''-< • ·• ' 

observables it is possible to predict the behaviour or to set a limit to changing 

some of them usin'.g inform~tion extracted from the obse~vables measured to d;te. 

The 1;1npolarized differ_~ntial ~ross section and_,tens~r analyzing po~er of 

the dp .:.._. 3 He1r 0 determine the moduli of A a~d B through [8]: 

du 0 

dO. 

T20 

! . P: . [IAf t 2l~ri ., 
. 6 Pd • . 

2 . IBl2 -IAI 
= 'V2. IAl2 + 2IBl2 

(16) 

(17). 

~here p; and Pd are the pion and deuteron.CM momenta, and the tensor analyzing 

p'ower T20 is relate to Co,NN,0,0 as 

T20 = -V29o,NN,o,o ,(18) 

The valu~~ of IBl2 and IAl 2 extra;i::ted fr~~ the expe;imental data at 0r = 0° 

a~d at ()T = 180° [3] are ;resented' in'
1

Fig.2 . One can see that th~ A amplitude 

is always dominant at 07 = 0°. How~ver, at 07 ~ 180° there is a rich structur~ 

in bot.h amplitudes which can be connected with excitations of resonances in the 

intermediate state. 
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Using the -extracted moduli of A and Band relation (5),one can predict 

the behaviour of CL,L,o,o (Fig.3). This observable is more ·sensitive to the small 

amplitude B than T20. The observables CL,o,L,o and CN,o,N,o can also be obtained 

from simple relations (9). However, these polarization observables do not contain 

principal new information about this process in addition to the measured cross 

section and T20• 

Relation (11) between CN,N,o,o and Co,NN,o,o is valid at threshold. At high 

energies relation (11) is destroyed and only (10) remains right. · 

- The energy dependence of a m_ore favourable solution [13] of equation (11) 

for CN,N,o,o at OT = 0° is presented in Fig.4. The point in the grapli is the predicted 

value of this observable at threshold. The real value of CN,N,o,o from experiment 

must lie above this prediction. 

In principle, there are only 3 totally independent observables for the dp -+ 

3 H e1r0 reaction in collinear geometry, i.e. cross section, Co,NN,o,o and CN,N,o,o

The value of CN,SL,o,o can be obtained from ,eq.(10) (up to sign uncertainty). 

Therefore, from measuring CN,N,o,o (in addition to the cross section and T20) it is 

possible to perform an a~plitude anal)'.sis and rec~nsfruction of the partial-wave 

amplitudes up to a constant phase shift. 

Concluding this section, w~ would like to note that the dp .... 3 Her]° reaction 

having the same spin structure is also. defined by two amplitudes in collinear 

kinematics. This process at thr:sh?ld is dominated via an intermediate S11(1535) 

resonance. Thus, in contrast to the 1r. case, the low energy 11-3 He in.teraction is 

very strong. 

In the two-body absorption approach {16] _the f/· meson at threshold can 

also be absorbed on pairs of nucleons with isospi_~ T = 0 and T = I: 

fo 

f1 

:,_ u-+ 
gonNN. d. 

-+ 
g1iiNN" UNN ( 19) 

where g0 ,g1 are the amplitudes for absorption on nucleon pairs with isospin T = 0 

and T = 1, respectively; iiNN is the relative momentum of two fi_nal nucleons, ONN 

is their polarization and Ud is the polarization of the isosc~lar quasi-deuteron 

pair. From measurements of the crnss section at threshold for np -+ d11° [17] and 

pp -+ pp1J0 [18], one could estimate that the absorption· of 1J· m~son o~ isoscalar 

nucleon pairs is an order of magnitude stronger than on isovector pairs. 

One of the main featur'es of these processes is the dominance of p- exchange, 

but in principle the relative sign between the 1r and p contributions is not deter

mined. If we neglect D- wii.ves in the deuteron and 3 He, the difference between S* 

8 

-. 

/:, 
'11 

:~ )I 
i' 

} 

and S waves in the 3 He and w, TJ exchange diagrams, the A and B amplitudes of 

the dp-+ 3 He11° process correspond to pure Tr· and p- contributions, respectively. 

The relative phase between the A and B amplitudes corresponds to the mixing 

parameter between the Tr· and p- exchange graphs. The spin correlation CN,N,o,o 

takes the following form: 

CN,N,0,0 = ,c;,,N,o,ol • cosli, (20) 

where the cosli is the mixing parameter between the 7r· and p· contributions. 

Of course, for· chrrect description of this process it is necessary .to add t~ 

this simplified model 3-body mechanisms [19], strong FSI due to large complex 

ri3 He scattering length [20, 21] and so on. 

Using simple relati_ons between the polarization qbservables and the mea

sured cross section [2] and the value of tensor analyzing power T20 {22] at threshold, 

one can estimate the values of spin correlations and polarization transfer coeffi

cients. The results are presented in the Table 2. 

Table 2. Predictions for ICN,N,o,ol, CL,L,o,o, CL,o,L,o and CN,o,N,o at threshold 

in the dp -+3 H e11° . 

ICN;N,o,ol CL,L,0,0 CL,O,L,O CN,O,N,O 

0.694 ± 0.052 -0.596 ± 0.024 0.192 ± 0.048 -0.404 ± 0.024 

The values of jBj2 and jAj2 for the dp -+ 3 H eT} 0 reaction at Or = 180° 

extracted from the exp~rimental data [2, 22] are presented in Fig.5. Note that 

the ratio of the IAl/1B1 equals Li6 ± 0.05 over the range of p* = 0 + SOM eV/c. 
. '1 . ; 

This means that the observables presented in the Table 2 , except Civ,N,o,o and 

CN,SL,o,o, will be constant in this region and equal to the values at threshold. The 

spin correlations CN,N,o,o and CN,SL,o,o will have the following expression in this 

region: 

CN,N,o,o = (0.694 ± 0.052) · cosli 

CN,SL,o,o = (1.041 ± 0.o78) · sinli (21) 

Arguments for measuring CN,N,o,o (in addition to the measured cross section 

and T20) to perform an amplitude and partial-wave analysis are the same as for 
dp-+ 3 He1r0 • · 
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Fig.1 Diagrams for 2N- absorption mechanisms:(a) 5-waves pion rescattering; 

(b) via an intermediate ~ and N* state excitation. 

The _measurement of CN,N,o,o in the dp -> 3 Her]° could allow one to ob

tain an additional information about the excitation of the highest nucleonic reso

nances, in particular S11 (1535), P11 (1710) and D 13(1700), including their polariza

tion properties in. nuclear m~tter, features of three-body mecha_nisms in coherent 

meson production [19], a possible existen~e of quasi-bo_und r,3 He state [20, _21], a 

role of ss· quark- antiquark pair in the _1/0 wave function. 

5. Conclusions 

In the case of collinear geometry when only two amplitudes characterize the 

process dp -> 
3 H e7r0

, the measurements of the second-order observables C N,N,o,o 

and CN,SL,o,o (in addition to T20 and _differential cross section) realize entirely the 

program of full experiment and one can reconstruct these amplitudes in this case 

and perform the partial-wave analysis. 

At threshold where the two-body absorption of pions dominates, it is pos

sible to remove sign uncertainty between the g0 and 91 coupling constants from 

measurement of CN,N,o,o-
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d+p➔3He+1r0 

9 = 180° 
(b) 

10-,,,._._.__._....._L.-L~~.L....J--'--'---'-L-' 
1.0 2.0 3.0 4.0 

Pd,GeV/c 

Fig.2 Extracted values of IAl2 and IBl2 from 

the experimental data for the dp -,3 H e7r0
: 

(a) at 8 = 0°; (b) at 8 = 180° ( ref.(31).Lines are 

the fitting of the data by a set of gaussians. 
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I / 

\ I ,, 
I 

-1.0 ~~~_,__.___._~....___.~_,__.__......, 
1.0 2.0 3.0 4.0 

Pd,GeV/c 

Fig.3 Spin correlation CL,L,o,o in the dp -.3 H e1r0 

reaction at 0 == 0° -solid line and at 0 == 180° 

- dashed line. 

-0.0 ~~~~~~~~~~~--~ 

-0.2 

-0.4 

-0.6 

-0.8 

CN.N.O.O 

♦ 

d+p➔3He+1r0 

e = 0° 

~ 
-1.0 ~~~~~~~~~~ 

1.0 2.0 3.0 4.0 
Pd,GeV/c 

Fig.4 Prediction for a more favourable solution 

of (11) for CN,N,o,o at O == 0°. The point 

is the v~lue of CNN o O at threshold. 
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-8 ' ... , ,, ,, 

-,. 
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Fig.5E~tract~d values of IAl2 and IB[2 from the 

experimen°taf d~ta (ref.[2, 22]) for the dp -.3 H e71° 

-~t ·0 h:· 1so0 :Unes are the .predictions for IAl2 and 

IBl2 using the value ofT20 ~ -0.15 ± 0.05. 

Since CN,N/J,O is _an interference term _between the amplitudes, it can be 

sensitive to short-range N N- correlations, in particular at threshold and above 
. . . t .·, • . . ,,; .. 

the Li- _excitation region. _ 

The com_paris~n of the beha~iours of c/'lNOO fo/the dp -t 
3He7r 0 and 

, f • ' C I ~ I . • 

dp -t 3 H~71° reactioris near. threshold c~~ld ~ro~ide a possible' separation of the 

·two- and three-body'mechanisms iri coherent in~s~n production. 

Note that the ·measureme~t of CN,N,0,0 in the dp -t :i fl e1r
0 is a most re

ali~able polarization experiment for this reaction to date. The measurement of 

CJN,sL,o,o could be made as the second step to remove 1r- uncertainty in the rel

_ative phase of'the A and B amplitudes> This investigation could be performed 

at ·nubna, SATURNE, TRIUMF. The measurement of the Co,N,N,o, spin transfer 

coefficient. from polarized 3 He target to deuteron, which is also an interference 

term of the two amplitudes, could be carried out for the 7r-3 He -+ dn at meson 

,factories, TRIUMF or PSI. 
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Ilom1pH3aIJ;HOHHhle Ha6JIIOJ(aeMhle J(JIH peaKIJ;HH dp ➔ 3He.n° 
B KOJIJIHHeapHOH reoMerpHH 

El-94-279 

B TepMHHax J(BYX He3aBHCHMhlX aMilJIHTYJ(, KOTOpbie B o6~eM CJiy11ae 0IlJ?e

J(eJl5IIOT cnHHOByro CTPYKTYPY aMnJIHTYJ(hl peaKIJ;HH dp ➔ 3He.n° B KOJIJIHHeap
Hoii reoMerpHH paCCMOTpeHhI 3<p<peKThl, CB513aHHhle C IlOJI51pH3au;Heii CTaJIKHBa
IOID;HXC51 11aCTHIJ;. IlpeJ(cKa3hlBaercH 3HeprerH11ecKaH 3aBHCHMOCTh cnHHoBoii 
KOppeJI51IJ;HH C L,L,0,0• CB513aHHOH C IlOJI51pH3au;Heii CTaJIKHBaIOID;HXC51 llaCTHIJ; 
BJ(OJlh HanpaBJieHH51 OTHOCHTeJihHOro HMilY Jihca, HCil0Jlh3Y51 3Ha 11eHH51 MOJ(y JieH 
aMilJIHTYJ(, H3BJielleHHhlX H3 3KCnepHMeHTaJihHhlX J(aHHhIX . .D:JIH CilHHOBOH KOp
peJI51IJ;HH C N,N,0,0• CB513aHHOH C nonepellHOH IlOJI51pH3au;Heii llaCTHIJ;, noJiylleH 
npeJ(eJI B03M0)KHhIX H3MeHeij:HH. Il peJ(CKa3hIBaIOTC51 BeJIHlJ:HHhl 3THX IlOJI51pH3a
IJ;HOHHhlX Ha6JIIOJ(aeMhlX Ha nopore. O6cy)KJ(aeTC51 noBeJ(eHHe 3THX IlOJI51pH3a-

IJ;HOHHhlX Ha6JIIOJ(aeMhIX J(Jl51 peaKIJ;HH dp ➔ 3He77°, HMerom;eii TaKyIO )Ke CilHHO
ByIO CTPYKTYPY. 

Pa6oTa BhlnOJIHeHa B Jia6opaTOpHH BhlCOKHX 3Hepmii Ol1Sll1. 
IIpenpHHT O6,,e'AHHeHHOl'O HHCTHyYTa ll'AepHbIX HCCJle'AOBaHHH . .D;y6Ha, 1994 

Ladygin V.P., Ladygina N.B. El-94-279 

Polarization Observables for the Collinear dp ➔ 3He.n° Reaction 

Effects due to polarizations of both colliding particles have been analyzed 
in terms of two independent amplitudes which in the general case define the spin 

structure of the amplitude of the dp ➔ 3Hen° reaction in collinear geometry. 
The energy dependence of spin-correlation CL,L,O,O due to longitudinal 
polarization of colliding particles is predicted using the moduli of amplitudes 
extracted from experimental data. The limit of possible deviations is obtained 
for spin-correlation C N,N,O,O due to transverse polarization of both particles. 
The value of these polarization observables at threshold are predicted. The 

behaviour of these polarization observables for the dp ➔ 3He77° reaction, having 
the same spin structure, is discussed. 

The investigation has been performed at the Laboratory of High Energies, 
JINR. 
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