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The m-mesonic decay of the hypertriton is calculated based on a hypertriton wave functioN audtBer-
ing states, which are rigorous solutions of three-body Faddeev equations using rédNstiad hyperon-
nucleon interactions. The total-mesonic decay rate is found to be 101% of the fiedecay rate, which is
close to the experimental data. Together with the nonmesonic decay the total Iifetﬁhbisfpredicted to be
2.56 x 10~ %0 sec which is 3% smaller than for the frdeparticle. The differential decay rate is evaluated as
a function of the pion momentum. The decay into k¢ d+ 77 channel is stronger than in thé\3- 7 channel
in contrast to the situation for the nonmesonic decay. The ratio for the decay rafiHimte 7 to the decay
rate into all channels including™ is found to be 0.379, which is close to the experimental value. We visualize
the decay into the dominant chanretd+ 7~ in a Dalitz plot. Finally we compare the polarization of the
outgoing proton in free unpolarizedl decay to the polarization ofHe in unpolarizediH decay and we
compare the closely related asymmetryrof emitted parallel and antiparallel with respect to the spin direction
for a polarizedA to the corresponding asymmetry for a polarif(dd. [S0556-28188)01104-2

PACS numbd(s): 21.80+a, 21.45+v, 23.40-s, 27.10+h

I. INTRODUCTION ing between 0.30 0.07[6] and 0.39+ 0.07[7].
The mesonic decay rates have been calculated using phe-

The hypertriton, a bound state of a proton, a neutron, andomenologicaliH and 3He wave functions by DalitZ8],
a hyperon ( or X) is bound with respect to thd —d  Leon[9], and by Kolesnikov and Kopyloy10], who used
threshold by 0.130.05 MeV. We could reproduce that num- 3H and *He wave functions found from variational calcula-
ber[1] by solving the Faddeev equations with realigtidl  tions. More recently, again in a simple model the hypertriton
forces and the Nijmegen hyperon-nucleon interacfigh  and its mesonic decay have been reconsidered by Congleton
The hypertriton decays weakly into mesonic and nonmesonitl1]. In view of the feasibility to perform rigorous three-
channels. The nonmesonic decay channels3ates d-+n body calculations for bound and continuum states based on
modern baryon-baryon forces it appeared worthwhile to
evaluate again the mesonic decay channels using these mod-
ern technical tools. Also we hope that these renewed consid-
erations based on modern forces will stimulate experiments

and f’\H—>p+n+n. We investigated them recently using a
realistic hypertriton wave function and realistid\ 3con-
tinuum states and evaluating the weak-strong transitidh
—NN by exchangie of several mesof&4]. We mcludgd on the 2H decay modes.
,17,K,p,w, andK* meson exchanges. They all contribute .
A : . ! In Sec. Il we present our formalism. Our results are
significantly, but there is a strong interference, which leads ) L
shown in Sec. Ill. We summarize in Sec. IV. Fraedecay
to a result close to the one generated by#hexchange only. ; . .
, 7 properties and technical details are deferred to the Appen-
We found a total nonmesonic decay rate of 639 dixes
sec ! [3,4], which is 1.7% of the free\-decay rate. These '
decays are neutron or proton induced and we discussed that
the corresponding total rates cannot be separated experimen-
tally. Under certain angular and energy restriction, they can The six mesonic decay channels of the hypertriton are not
be separated, hoyvever. independent from each other. According to the empirical
In the mesonic decay mode there are more channelsi| =1 rule, which can be realized by setting artificially the
SH— 7~ (7% +°%He(PH), 3H—a (#%+d+p(n), and 11y o ; ; ey
A s\ A ) state to bdtt,)=|3 3 ) in isospin and introducing at the
AH—m"(77)+p+n+p(n). In contrast to heavier hyper- ertex for AN+ the following ratios for decay rates
nuclei, where mesonic decays are Pauli blocKgld here in result[5]:
the hypertriton they are by far the dominant ones. Experi-

Il. FORMALISM

mentally[6] the lifetime of 3H ranges betwee(2.20 +1.02 FGH—7"+%He) TBH—7 +p+d)
—0.53 X 10" *"sec t0(2.64+0.92-0.54 x 10" *sec. Fur- FCH=m%%H) TCH—%+n+d)

ther there are experimental data on the branching ratio

R=T'3H— 7 +3He)/I' 3H— all #~ meson modésang- I({H—7 +p+p+n)

=2. (1

" TEH=7"tn+tntp)

*Present address: Institutrfidernphysik, Fachbereich 5 der Tech- Therefore we restrict ourselves to the channels and in-
nischen Hochschule Darmstadt, D-64289 Darmstadt, Germany. troduce the following notations:
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re=r3H— = +3He),
PH=T(H—7 +p+d),

IPHP=TGH— 7 +p+p+n). ()

Then together with{1) we get the full mesonic decay rate:

3
F:E(rHe+rp+d+rp+p+”). 3

In the total momentum zero frame the three differential

individual decay rates are

1 .
He_ — (-) 2
dr 2m%e N3y ¢ JOIW 34wl

dk, . . .
X = AKpeS(K , + Kio)

2
87w,
o2
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~ 6My)’

(4)
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drp+p+nzi >
2mmlm2m3

dk, . . . . . .
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(6)
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MSHe=3M N+ €3He:
MiHIZMN+MA+6?&H1
Mg=2My+€q4. (7)

The individual momenta iri6) are connected to Jacobi mo-
menta as

5:%“21_'22),
s 2 . .
q= §(k3_ 7 (K1+K2)). €)]

The momenta in(5) are a special case witks=k, and

k;+k,=Kg4. In (4) the Jacobi momenta fotHe are like in
Eq.(8), but of course referring to the internal motion Hle.

For the hypertriton we use a representation based on the
Jacobi momenta

~ 1 WA
p :E(kl_kz),

. 2Myks—M (K;+Kj)
=" oMM,

9

Equations(4)—(6) refer to the total momentum zero frame
and thus the individual momenta for the hypertriton obey of
coursek] +k,+k5=0. Further we selected particle 3 to be

the A patrticle.
The phase space factors are easily evaluated. The one for
7w~ -3He decay is

1 .
pe= 7 f dk, dksped (K, + Kpe) 8

ki
e
X MiH—MSHe—wﬂ.—m>
1 3Mgk, 0
T B M e, 19
where|k,| is kinematically fixed as
2 2 _ 2\2_ 2 a2
o VS + M3 —m?)2—aMs M2
k'n'_|k7r|_ . (11)

ZM?\H

Here W(~) are appropriate pion—three-nucleon scattering! "€ numerical value ofk,| given by this exact relativistic

statesO the vertex operator{— =~ +p), ‘I’?; n the hyper-

expression agrees within 0.022% with the corresponding
number obtained from a corresponding nonrelativistical for-

triton wave function, andw = \/m727+I2§T. The scattering mula. The ones fop+d+«~ andp+p+n+ 7~ decays for
states¥ (™) are normalized t@ functions with respect to the fixed |27T are similar to the ones given [13].

asymptotic momenta of relative motions. The fac{@® re-
sults from antisymmetrizatiofil2] with respect to the nucle-

The exact treatment of the final continuum states in Egs.
(4)—(6) requires the solution of a four-body problem, which

ons, which are treated as identical in the isopin formalismis beyond our present capability. Therefore we neglect the

Except for the choice of the relativistic energy, of the

final state interaction of the pion. For its treatment in the

pion our calculation is nonrelativistic. The binding energies framework of an optical potential we refer to a recent article

are defined as usual in terms of the nucledhyj and A
mass M,):

[13]. Under the approximation of a free pion the matrix ele-
ments in Eqgs.(4)—(6) shrink to ones which refer only to
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FIG. 2. The nuclear matrix element for the proce}sl
—a +p+d.
w(*):¢(*)+G8*)t(*)pl//(*) (16)
FIG. 1. The nuclear matrix element for the procedst
— o +3He. with
three baryons. The resulting operator acting in that re- ¢ =(1+G{ ) o] 17
duced space, related to the elementary prodessp+ 7,
is given in a relativistic notation g%] and
O=i12Gemiun(ks) (A7 +Bys)un(ks), (12 Bi= = (1-P 1)l go)= = (1-PRIP)d). (19
V3! V6

whereu, u are Dirac spinors and;Fm,szz.le 107 the (=) : 0)
weak coupling constant. The constaAts=1.05 andB,. = HereGy ’ is the free three-nucleon propagattr,) the NN

—7.15 measure the parity violating and conserving partgoff-shell) t matrix, and 1{/6 takeg care of the identity of the
[14,3]. The factory2 arises from the “spurion” character of three nucleons. Note th&};, acts in tbe two-body subsystem
A and from7- &, whered is the isovector pion field. In case described by the relative momentuym As shown in[3] the

of the n+ 7° decay that factor i¥—1). In nonrelativistic nuclear matrix element for the\Bbreakup can be written as

reduction the simple operator results -
(W i mme O W21 =(45](1+P)O[ W3 ,)

pam;myms

0—i\2Ggm?

At zB_l\TTk) (19 HU(+PIW), (19

. where|U) obeys the Faddeev equation

with M~ (My+M,)/2. The freeA-decay rate is briefly dis-

played in Appendix A. The use of the nonrelativistic reduc- [U)=tGo(1+P)O| W3 ) +tGoP|U). (20)

tion (13) introduces only a 2% shift for that decay rate. Fi-

nally using Egs(8),(9), the A rest frame condition, and our The action of the operatd will be described in Appendix

choice for theA to be particle 3 one has B. The hypertriton state has ANN and aX=NN part.
Though theA — 3, conversion is crucial for the binding of the

P hypertriton, theX NN admixture is very smal[1] and we

kw=§(q —q). (14 neglect it. Thus we also neglect the contribution of He

decay, as we also did in the case of the nonmesonic decay

Though we neglect the interaction of the pion with the[3].
three nucleons we treat the one for the three final nucleons
exactly. This is depicted graphically in Figs. 1-3. The final ~ T
state interaction among the three nucleons can be performed ~
in analogy to electron scattering Gitle [15]. We exemplify ~ A
it for the nnp breakup process. For our notation in general P - iR
we refer to[16].

The N scattering state expressed in Jacobi momenta,

yO=gpl2) is Faddeev decomposed P -

pgmymyms’

FSI AH

YO =1+P)y ), (15)

whereP is the sum of a cyclical and anticyclical permutation :
of three objects and){™) is one Faddeev component. It  FIG. 3. The nuclear matrix element for the process
obeys the Faddeev equation —a +p+p+n.
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TABLE I. Partial and total mesonic and nonmesonic decay rates and corresponding lifetimes.

Channel I [sec ] /T, r=I'"1[sed
SHe +7~ and®H + #° 0.146 x 10'° 0.384 0.684x10°°
d+p +# andd+n+m° 0.235x 10 0.619 0.425x10°°
p+p+n+a andp+n+n+x° 0.368x10° 0.0097 0.271x10°7
All mesonic channels 0.38% 10'° 1.01 0.260x 10™°
d+n 0.67 x 10’ 0.0018 0.15x10°®
p+n-+n 0.57 X 10° 0.015 0.18x10°7
All nonmesonic channels 0.6410° 0.017 0.16x10°7
All channels 0.391x 10'° 1.03 2.56x 1010
Expt. [6] 2.64+0.92-0.54x101°
Expt. (averaged[11] 2.44 + 0.26 —0.22 x 10 1°

In [1] the hypertriton state has been determined in a parapplication of theO matrix onto the wave function compo-
tial wave representation and we refef{ g for the details of nent of the hypertriton. This is given in Appendix B.
our notation. Here we need only the form Once the amplitudeg(pga|U) are determined, the ma-
trix element in(19) is evaluated by quadrature in the manner
_ ) described if17] and references therein. The first matrix el-
|q,iH> ; fdppzf daqipaa)¥a(pa), (21 ement in Eq.(19), the plane wave impulse approximation
with respect to the nucleons, is also evaluated by the same

wherep,q are the magnitudes of the Jacobi mome@jeand  techniques via partial wave decomposition.
a denotes the following set of discrete quantum numbers:

aE(Is)j(A%>|(j| )J(t0)T. (22) Ill. RESULTS

We used a hypertriton wave function based on the
Here (s)j describes the coupling of orbital angular momen-Nijmegen 93NN potential[18] and the NijmegerY N inter-
tum | and total spirs to the total two-body angular momen- action[2], which include theA —%, transitions. The number

tum j of the NN subsystem, X3)I the corresponding cou- ©f different & quantum number$22), usually called chan-
pling of orbital and spin angular momentum A&fto its total ~ N€IS; used in the solution of the corresponding Faddeev equa-
angular momenturh, (j1)J, the resultingjl coupling to the tion is 102. Th_|s leads toa fully converged state, which ha}s
total angular momenturd, and finally the isospin coupling f[he proper antisymmetrization among the two n_ucleons built
of the two-nucleon isospit=0 and the isospin zero of the in. Also theNN andY_N correlations are exactly included as
particle to total iSoSpiT=0. generated by the various baryon-baryon foreee[1]). Th.e

Also for the evaluation of the matrix elements(it) and 2NN part of the state has a probability of 0.5% and will be
the solution of the Faddeev equati20) we work in a par- neglected._
tial wave representation, using a complete set of basis states Let us first regard the decay channel:
now for three nucleons. They are again denotedpagr)y
but adding a subscripi to indicate that the Jacobi momenta
are now from(8). Furthermore one has to note that this is a
subset of states antisymmetrized in the subsystem of par-

ticles 1 and .2’ t.hUSI&SH) has to be Od_d' _ _In that channel we use thtHe wave function generated by
Now prOJe_ctmg .the Faddegv equation m_tq the bas"S‘the Faddeev equation with the Nijmegen N8I interaction
|pqa>N and inserting appropriate decompositions of the[18]. The kinematically fixed value of the pion momentum is
unity one gets k,=117.4 MeVE. From (4) and (10) we obtain the total
decay ratd'"®=0.973x 10° sec ! as our theoretical pre-
N(pqa|U>=i i n(PgaltGo(1+P)|p'q’ a’)nn diction. It should be compared to the value 1:06.41x10°
sec”* which we estimate from the totg|H decay lifetime
X(p'q’a’|O|p"q"a")V ,(p"q") 7=(2.44+ 0.26 —0.22 x 10~ 19[11] (neglecting the non-
mesonic piecg using the factor 3/2 of E(23) from isospin
Pt Pt and the ratio R(see the Introductign The decay rates and
+$ n(PaaltGoPlp’a’a’)un(p'a’ a’|U). lifetimes for both mesons are given in Table I.
(23 Let us now ask more detailed questions in relation to that
%He channel. For the fred decay intop+ 7~ the proton
This is a coupled set of integral equations, with a kernel partiurns out to be polarized as a consequence of the interference
which is well known[17] from 3N scattering, and an inho- between the two operators {#3). For unpolarized\’s the
mogeneous term, whose part left ©fis also familiar from  polarization of the proton in the direction of the outgoing
electron scatterinfl5]. What is left as a new structure is the is easily evaluated as

3H— 7 +3He.
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mp m ZM
mymy
A.B,.
2M
=—Fg (24)
A2+ ’T) k2
P, is related to the measured quantity= —0.64+ 0.01

[19] (factor 2 and agrees of course witt24), using our
values forA . andB,,. It results inP, = —0.322.

Now back to the®He channel. We ask for the polarization
of *He in the direction ofr~ for an unpolarizediH. It is
given as

2 2 m’|3(W, g '| O Waym)|?
P3He (25)
> E V3, ¢, 'O W m)?
dFHe dFHe
» dk, ) 0 dk,, o -
A dFHe dFHe
dk, b -0 dk, 0o
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We find Pspy.= 0.134, which has the opposite sign Bf; .
This finds a simple explanation in regarding a further observ-

able. This is the difference in the probability far’s leav-
ing in the direction of a polarizedH to the 7=~ leaving
opposite to that direction. This quantity can be compared to

the one for the freé\ decay of a polarized.. In a polarized

hypertriton theA has a small polarizatiop,= —0.166[1].

Therefore we expect a change of sign between the two dif-
ferences and a change of the magnitude because of the

nuclear wave functions. A simple calculation for the frke
decay is

dra dra

ke, ke,
o o 2P, . (26)
diy |, o dkel,

Here 6. is the angle of the emitteer™ in relation to the
direction of theA polarization.
The corresponding quantity of th%H decay into

7 +3He is

2>|9 =0~ 2 |<‘I’k K3y m |O|‘I'3Hm— 2>|0 =7

A detailed look into the expressioriB3) and (B4) given in

Appendix B and the corresponding ones whireis oppo-

site to thez direction reveals that
3

ArH=2P3,. (29

Consequently als®s,, should be opposite in sign 18, .
Let us now investigate the breakup channels:

{H—7 +p+d and3iH—7 +p+p+n.

For these channels we must solve the Faddeev equ&Bn
Again we use the realistic Nijmegen 88N interaction[18].

b0t 2 K IO m= 1)

(27)

x 10° sec™ 1. It results a theoretical Ilfetlme with respect to
mesonic decay only of = 2.71x10 *°sec. We see that the
strongest decay goes into tpe-d channel followed by the
transition into the three nucleon bound stdtée. Both are
much stronger than the decay into thd 8hannel. For the
nonmesonic decay also shown in Table | this is different.
There then+n+ p channel is the dominant one. Our results
from [3] are reproduced for the convenience of the reader.
Please note that they are larger by a factor of 3 due to an
overlooked factor/3 resulting from correct antisymmetriza-
tion [4]. The total theoretical lifetime with respect to all de-
cay channels turns out to be 2.5610 ' sec which is close

to the averaged valu@.44 +0.26 —0.22 X 10 °sec in the

The technical steps are the same as in the case of the norange of experimental dat§ll]. The theoretical ratio

mesonic decay3]. In Table | we show our theoretical pre-
dictions for the summed up rates{ and #°) into the deu-

teron and 8l channels which together with the rates into the

R=THe/(rHe+ TP+ PTPTN) s 0.379 which is in agree-
ment with the experimental mean value of 0:850.04[11].
As additional information we show in Fig. 4 the differen-

3N bound states given above leads to the total rate 3.88al decay ratesdI'P*%dk_ and dI'P*P*"/dk_ as well as
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Tom [MeV] 35 +
il A
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3 10 %
E 107 F : E 20 + T,
[5) 6 F 7 o 15 +
p|§ 105 ¢ 1
=l o
10* | ;
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kr [MeV/c]
. T, [MeV]
FIG. 4. Differential decay ratedl'P"¢/dk, (long dashed curye T

drP*P*n/dk_ (short dashed curygand their sum(solid curve
including FSI. Neglecting FSI the rates are drastically shifted:
dI'P*d/dk, (long dashed dotteddI'P*P*"/dk_ (short dashed dot-
ted), and their sun(dotted.

FIG. 6. A triangle chosen for the Dalitz plots in Figs. 7 and 9.
The kinematically allowed events lie in the shaded area. Nearly all
events occur at the right end, in the subdomain encircled by a
dashed line.

their sum. These quantities result by integrating over all varithree nucleon breakup dominates except near the highest
ables except fok, . Both individual rates peak near the pion energy.
7~ +p+p+n threshold ak, = 101.3 MeVE. The rate into It is conceivable that Coulomb force effects in the
the p+d channel dominates. It is only &t about 20 MeV/ channel, where a proton scatters off the deuteron will influ-
c that the 3 channel is equally strongly populated and over-ence the rates. The elastic scattering in g channel is
takes thep+d channel for even smaller pion momenta. In stronger than in thexd channel, which we calculated. We
Fig. 4 we also display theN8 c.m. energyTg_'fn_, which is  neglected theop Coulomb force totally. This is of course a
kinematically connected to the pion momentum.kit 20 guantitative guestion, yvhich should k_)e c.hecke.d in the future
MeV/c it reachesT3N =35 MeV. It is around this energy N a fullfledged 3 continuum calculation including the Cou-
where the total breakup cross sectiomifid scattering also lomb force. S
overtakes the total elastit+d cross section. This is shown  Finally we show the energy distribution of the meson, the
in Fig. 5. It is therefore tempting to interpret the outcome innucleon, and the deuteron in the form of a Dalitz plot. The
Fig. 4 to result from the scattering of the nucleon arising!fiangle chosen for the Dalitz plot is shown in Fig. 6. The
from the weakA decay from the deuteron in the hypertriton. guantity to be presented &l'/dT.dT, which results from
At low c.m. energiesT>N elastic scattering of that nucleon Eq. (5) by integrating over all angles. We get
from the deuteron dominates and aroufit}, =35 MeV the dr 1

T )
brea_lkup process catches up. Thg stronger energy dependera&'ed—_r= > 2 f dgydk,]| \/§<‘I'|Z ki
in Fig. 4 in comparison to Fig. 5 is caused by the production” "=~ 'd  “MmMpMy P
process of the nucleon out of thie decay. If one switches (29
off the final state interaction between the proton and the deu-

teron the decay rates are drastically shifted. Also then th&/here cosdy is kinematically fixed. A;ter summation over
the spin magnetic quantum numbers;df, the proton, and

the deuteron and using the momentum consendniginc-
tion, the matrix element squared depends only on the angle
64 betweerk,, andky. Therefore the angular integrations in
(29) are trivial and lead just to a factor.

The three kinetic energies

2
~ 2 N

900

800 -
700 [~
600 -
500 [~

i I -
o 400 |- . T,=Vmi+k,2—m,,
300 |- .
c 2
200 |- . T = Kp
100 |- - P2My’
0 N
0 10 20 30 40 50 60 70 Kq?
T3, [MeV] Td: AM N ’ (30)

FIG. 5. Angular integrated cross sections f&t 8cattering: To- .
tal nd cross sectiorisolid curve, total elastic cross sectigdashed ~ with k,+k,+ky=0 sum up to the total kinetic energy
curve, and total breakup cross secti¢iotted curve T.m= 36.9 MeV. As is well known the kinetic energies can



57 m-MESONIC DECAY OF THE HYPERTRITON 1601

7
7
30 T, [MeV]
30 Ty [MeV]
Ty [MeV] 1
T [MeV] 0 35 O
35

FIG. 9. The distributiord'P*9/d T_d T, in a subdomain of Fig.
FIG. 7. The distributiondI'**%/dT,dT, in the subdomain of 8 for T;=1 MeV. That interference pattern results from FSI and the
Fig. 6. scale of the figure is a factor 100 smaller than in Fig. 7.

3 — — —
be read off as the perpendicular distances to the sides of th]é:e tr,ptd+ o, andp +p+nt o channels.

) ) R i . : e corresponding rates fa® emission are given by isospin
triangle as depicted in Fig. 6. The kinematically access'blesymmetry(if valid). The total mesonic rate is 0.38810"

events have to lie in the shaded area shown in Fig. 6. It turng, —1 ", tih is 101% of the free-decay rate. If one adds

out that essentially all events concentrate in the corner eMhe nonmesonic decay channels that number is 103%. Thus
circled by the dashed line in Fig. 6. The number of events, . 3H lives a bit shorter than a fre&.

over that subdomain is shown in Flg. 7. V\/_e see a strong rise | ' 5 previous work 3] we already discussed the nonme-

towards the lower border of the kinematically allowed re-gqnic qecay channels. Thus fairly complete theoretical pre-

gion. In other words the number of events increase with degictions for all decay channels of the hypertriton are avail-

creasing deuteron energy. For the exampl& 0£32.0 MeV  gple, which are based on modern forces and rigorous three-

we display in Fig. 8 the dependence @F/dT.dTy as a pody calculations.

function of Ty. We also studied the momentum distribution of the emitted

Finally we display in Fig. ©I'/dT,dT, in the same sub- 7~ This distribution appears to be nicely related to nucleon-

domain as in Fig. 7 but excluding deuteron enerdigs 1  deuteron scattering initiated in the hypertrit@fter decay of

MeV. The rate is down by about a factor 100 but it is morethe A) as one can infer from the relation between ghe- d

interesting, since it is generated just by final state interacandp + p + n channels.

tions. We see a rich interference pattern. Thep + d + 7~ decay is visualized in the form of a
Dalitz plot. As expected the spectrum peaks for low ener-
getic deuterons which are present in the weakly bound hy-

V. SUMMARY pertriton_

Finally we compared the polarization of the outgoing pro-

n in free unpolarized decay to the polarization ofHe in

the unpolarized hypertriton decay. They turn out to be oppo-

e in sign, which is explained by regarding a related pro-

The mesonic decay of the hypertriton has been calculate{10
using a hypertriton wave function ant3ound and scatter-
ing states, which are rigorous solutions of the Faddeev equ

tiogs. Qur resulr:s are baseo: on t?e Nijmegr]gmr\:%plt)tgn/ttisl cess. This is the difference im~ rates for emission parallel
and Nijmegen hyperon-nucleon forces, which includeARe o 5 inarallel to the polarized and 3H respectively. The

3, conversion. The standard simple pgrticle o.perator for freq,q observables, the polarization of the outgoing proton and
A— m+N decay has been used. The interaction between thg, gifference inm— rates are equal up to a factor 2. The

emitted 7~ and the nucleons is neglected as well as Courhanges in sign result since a polarizié contains a polar-
lomb forces. We evaluated the partial decay rates into thg,qq A with the spin direction pointing in the opposite direc-

tion of the polarization of the hypertriton.

o 12 - - - - Measurements of hypertriton decay properties would cer-
'3 tainly be very useful to test these predictions based on mod-
@ 10 1y ] ern dynamics.
- |
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FIG. 8. The distributionsdl"P*9/d T, d T4 including FSI(solid As is well known from text books, for instan¢g0], the

curve and neglecting FS(dashed curvefor fixed T, = 32 MeV.  total decay rate foh —p+ 7~ and based on our notation
Note that the curves for that, do not start affy = 0. (12 is
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AP = ab(fsa + Tph?) fga J;pb ) : (A1)
TVIA
with
a=\(M,+M,)*—mZ,
b=V(My—Mp)2—ms. (A2)
and
fo=Grm2A,,
f,=GgmZB,. (A3)
The momentunk , is kinematically fixed as
R M2 +M2—m?2)2—4MaM?
ko= k| = VM My~ L (rg)

2M

The nonrelativistic calculation based on E#3) yields
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A—p+a— A—p+a—

Z[The 171=2.671x10 Psec and [T o™ 171 =
2.717 x 1019 sec, respectively, which compare well to the
datum 2.632+ 0.020 X 10 %0 sec[21].

APPENDIX B: PARTIAL WAVE REPRESENTATION
OF THE OPERATOR O

We show the partial wave representation for the operator
O of Eq. (13) applied onto the hypertriton state. One has

(pdam|O| Wz may,)

:E, fdp’p’zf dg'q’*(pgam|O|p’q’a’)

><<p’Q’a’|‘1’ingH>- (B1)
wherem and ms, are thez components of the outgoing\3

state and the hypertriton, respectively. The expression can be
separated into two terms:

-k, M ; _ . B,
PAspim :?Mﬁpww 2 54'\72)_ (A5) (pqa|O|\IfiHmiH>=|\/EGmeTA,TOAJrl\/EG,:meﬁOB,
- (B2)
Both results, Eqs(Al) and (A5) agree within 1.7%. Equa-
tions (Al) and (A5) lead to lifetimes of theA particle  with
1 /= . 1
Or=%6 VI N NN T (=) 81 B S5 v M gk77 L S
A 2 mnﬁHg; ( ) 11" Usg’ Cjj )\1+§2::)\,q (3 ) (2)\1)!(2)\2)!
X3 k(=) 9k (P8 k) COKN.00 S VGC(A5kg.00
g AN N)(g |1’
XV Lo T C(Jg%,momiH) (B3)
and
\/g )N T
osz?kwammz it Bss 8 (=) TV 2NN VR Y L=t AT
A al L
2\ 1
X 2 q)\1 _k7T —E \/Egka’(plQ!kw)C()\l)\kloo)
Ap+hp=n’ 3 VA (2N)! K
xS, VAC(k1h,003 V(-)9C(r;ng,00
h g
N g L Moho A J o
ooy <M TR ghcgtmomsy, (B4)
2 )\ g L 2 A
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where We use the notationz=2z+1. Also we assume

the quantum axis to be parallel to tﬁg direction.
The isospin part of the matrix element is not included in
+ 2k M (B3) and (B4). It yields just the factor/2 for the 7~ transi-
(B5) tion. Furthermore it leads to the requirement that the isospin
of the two spectator nucleons has to be zero and that only
and whereP, is a Legendre function dependingyonq-k., . total isospinT=1/2 contributes.

(p.ld+ 5Kl [W3ms )

1
gka’(pqukﬂ'): JL]_dXPk(X)
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