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On the basis of CP invariance and of trans-
formation of the nonleptonic interaction as the
35 of SU(6), a definite understanding of nonlep- ,
tomc hyperon S waves has recently been reached. 1 . on >
The presence of orbital angular momentum has pose a dynamlcal‘theory of no e
not allowed so far for a simple understandmg on P waves.. We r:.upplement the. L
of nonleptonic hyperon P waves. Orbital angu- of CP invariance and of behawo a
Lar\umomentum can be introduced following:the 1ntera.ct10n with. the assum ti
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f the baryon intermediate states of 56 in a one-
ariable dispersion relation. We tind the fol-
>wing relations for the P amplitudes (in addi-
ion to those following from AT = 3):

P(z_"7)=0, . (1)
PA_%)=V3P(z,7), (2)
w/iP(E__)zP(Q_ﬂ_), (3)
PR _-)= (VPR ). (4)

iquations (1) and (2) are obtained also with the
ower symmetry SU@)T)®SU2)X)@W(Y),?
nstead of the full SU(6) symmetry —actually

Eq. (1) is strictly inherent to the dynamical
model,

Comparison with the data must be carried
out for the same choice of amplitudes that was
found to agree with the SU(6) predictions for
S waves.* Equation (1) reads —0.39+0.60=0;
Eq. (2) reads 2.0+ 0.25= v3(3.6+0.35) for So-
lution (i), or 2.0+0.25=v3(1.7+0.2) if one
chooses Solution (ii). The latter solution is
then preferred. It is known, however —risus
dolore miscebitur —that neither Solution (i) nor

where I‘P is the rate for decay into P wave;

K- and K’ are the momenta of the final-= and
A in Q7 decay, respectively; Kp .is the momen-
tum of the A emitted in = decay. The predic-
ted P-wave rates, Egs. (5) and (6), are small-
er than the estimates by Glashow and Socolow,
who give Tp(Q7 = E%+717) ~178X 107 sec™*! and
Tp(R~ =A% +K™)=~94x10" sec™ .

To derive the above results we assume a one-
variable dispersion relation in the squared ini-
tial four momentum and the dominance of the
intermediate baryon states of 56. The general
amplitude is a linear combination of the follow-
ing four terms (corresponding to the four pos-
gible invariants that can be formed out of the
baryon tensor BYPY  the mesons M aﬁ , the in-
termediate baryons ﬁaﬁy, and the orbital an-
gular -momentum spurion taB):
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(i) agrees well with the AT =} relation V2Z,"
=-%_" +Z++. Equations (3) and (4) can be used
to derive lower limits to the rates of 7 —E°
+7~ (briefly 7 _~) and of Q- - A°+K~ (brief-
ly 2 g-). We obtain*
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In Egs. (7)-(7"""), xaﬁ is the weak spurion, 2;p
denotes summation on all permutations of the
indices Auv into @By, and the weight factor
n(aBy) accounts for the normalizations of the
components of B2PY: n(aBy)=1,3,6 for o =8
—y, or a=8%y, or a#p#y, respectively.’
Carrying out the summation and noting that
BYPYn(aBy)B,y BYT =1 (not summed on the in-
dices), the above four amplitudes become
B Tu % PE*P0 Y
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The first term, Eq. (8), does not contribute;
the second and the third, Eqgs. (8 } and (877),
give equal contributions. Eliminating the two
independent parameters one finds Egs. (1), (2),
(3), and (4).

Partial inclusion of symmetry breaking, by

restricting the symmetry to the subgroup SU4)(T)

®SU(2)(X)®@W(Y), leaves Egs. (1) and (2) un-
changed. Under SU(4)(T )®SU(2)(X) the nucle-
ons transform as (20,1), Z and A as (10, 2),

T as (15 1) The weak spurion x transforms

as (4, 2) and the angular -momentum spurion

! as (15 1)®(1,3). The main point is-to observe
that the (1 3) component of ¢ cannot contribute
because of its SU(2)(X) behavior —we call to
mind the related selection rules following from
conservation of G’ parity.> The component (15,
1) of f introduces four invariants [correspond-

1)®(15, H®(15,1)®

ing to the fourfold ':aeppe‘arancego‘f‘ 1,1) in’ (2_0,
(20,1)] in one-to-one cor-
respondence with the analogous invariants in -
SU(6). e
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In a recent note! it has been shown how the
method of relativistic completion of SU(6) leads
to fully covariant and crossing-symmetric ef-
fective vertices and matrix elements. We con-
tinue to mean by SU(6) a group property of zero—
three-momentum one-particle states For
brevity we denoted all these effective quanti-
ties as “S-matrix quantities,” so that the term
S matrix is used in a phenomenological sense.
It was found that this completion procedure
is in general not unique. The lack of unique-
ness is due to the fact that there are (with the
exception of the 6 representation) inequivalent
ways in which an SU(6) representation can be
boosted to momentum p. The total set of ways
in which this can be done is fully determined
by the spin content of the SU(6) representation
in hand. The inequivalent boosts are effective-
ly indistinguishable when applied to bilinear
forms (free particles), but they are effective-
ly distinct when applied to n-point functions,
n>2. For the meson(35) -baryon(56) three-

point function, the set of covariant but 1nequ1v-
alent vertices was given. It was noted. that
the noncompact booster group SU(12)e e prov e
a convenient way of keeping track of the inequi’
alent boosts of a gwen SU(6) represent

boosted 56 and 35, respectlvely S'
sults for this vertex have bee obt

be applied to.any.
varlant and cros

not be apphed in general toa Lagr nglan 1e1d
theory with interaction, wher ‘ ret-





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


