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Theproblemsrelatedto thechoiceof thespinorialbasisin the
�
j � 0� � � 0 � j � representation

spacearediscussed.Thischoiceis shown to haveaprofoundsignificancein therelativistic
quantumtheoryandfor physicalapplications.From the methodologicalviewpoint, this
fact is relatedto the importantdynamicalrole which thespace-timesymmetriesplay for
all kindsof interactions.

1. Introduction

We havebecomeaccustomedto thinkingof theparticleworld from a viewpointof the
principle of gaugeinvariance.Profoundsignificanceof this principle seemsto be clear
to everybodyandit deservesto be in theplacethat it occupiesnow. Remarkableexperi-
mentalconfirmationsof bothquantumelectrodynamics[1] andits non-Abelianextensions
(Weinberg-Salam-Glashow model,quantumchromodynamics),Refs.2 and3, provedthe
applicabilityof thisprinciple.As is known, theprinciplehasprimarily beendeducedfrom
the interactionof chargedparticleswith the electromagneticpotential. For long, it has
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beenrecognizedthatfor otherkindsof particles(namely, for truly neutralparticleswhich
aresupposedto bedescribedby self/anti-selfchargeconjugatestates),a changeof phase
leadsto thedestructionof self/anti-selfconjugacy [4]. It is in this field of modernscience
(neutrinophysics,gluoncontributionsin QCD etc.)thatwe have now mostconsistentin-
dicationsfor new physics.Withoutany intentionto castashadeonthegreatachievements
of thetheoriesbasedon theuseof 4-vectorpotentials,I amgoingto considerthesubject
from a slightly differentpoint of view. I will discussherethe constructsbasedonly on
theuseof the � j � 0� ��� 0 � j � Lorentzgrouprepresentationsfor a descriptionof theparticle
world andof theinteractions.I hopethatthepresentedthoughtsmaybeusefulfor adeeper
understandingof the surprisingsymmetriesof the Dirac equationandof the unexpected
rich structureof the � j � 0� ��� 0 � j � representationspace2.

Thespinorialbasisin thestandardrepresentationof theDiracequation3,

u	 1
 � p� µ ���� m

��� 1
0
0
0

� �� � u	 2
 � p� µ ���� m

��� 0
1
0
0

� �� �
v	 1
 � p� µ ���� m

��� 0
0
1
0

� �� � v	 2
 � p� µ ����� m

��� 0
0
0
1

� �� � (1)

is well understoodandacceptablefor thedescriptionof a Dirac particle.However, let ask
ourselves,whatforcedusto choosetherealbasisfor complex spinors?..Let meattackthe
problemof thechoiceof a spinorialbasisfrom themostgeneralposition.

I amgoingto considertheoriesbasedon thefollowing four postulates:� For anarbitrary j, theright- � j � 0� andtheleft-handed� 0 � j � spinorstransformin the
following ways(accordingto theWigner’s ideas[11,12]):

φR � pµ ��� ΛR � pµ � p� µ � φR � p� µ ��� exp � ���J � �ϕ� φR � p� µ � � � 2a�
φL � pµ��� ΛL � pµ � p� µ � φL � p� µ ��� exp� ���J � �ϕ � φL � p� µ �  � 2b�

ΛR! L arethematricesfor Lorentzboosts, �J arethespinmatricesfor spin j and �ϕ are
theparametersof the a givenboost.We restrictourselvesto the caseof bradyons,
definedby (e.g.,Refs.9 and6):

cosh� ϕ �� γ � 1� 1 � v2
� E

m
� sinh� ϕ �� vγ �#" �p "

m
� ϕ̂ � �n � �p" �p "  (3)

2Of course,spin-1/2fermions,which transformaccordingto the $ 1% 2& 0' ()$ 0& 1% 2' representationof the
Lorentzgroup,couldbeconsideredin sucha framework asparticularcases.Thediscussionof recentachieve-
ments[5,6] in theWeinberg 2$ 2 j * 1' componenttheory[7] canbefoundin Ref.8.

3I usehereandbelow thenotationof Refs.9, 6 and10.For the4-momentumof aparticlein therestoneuses
p� µ.
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DVOEGLAZOV: SIGNIFICANCE OF THE SPINORIAL BASIS . . .+ φL andφR aretheeigenspinorsof thehelicity operator, -J . -n/ :, -J . -n/ φR0 L 1 hφR0 L (4)

(h 1�2 j 3 2 j 4 1 3 5 5 5 j is thehelicity quantumnumber).+ Therelativistic dispersionrelationE2 2 -p 2 1 m2 holdsfor freeparticles.+ Physicalresultsdo not dependon rotationsof thespatialcoordinateaxes(in other
words:the3-spaceis uniform).

Sincethe spin-1/2particlesaremost importantobjectsin physicalapplications,andthe
Maxwell’sspin-1equationscanbewritten in thesimilar4-componentform (seee.g.,Ref.
13),weconcentrateon theanalysisof the , 16 2 3 0/ 78, 0 3 16 2/ representationspace.For the
sake of a compactdescriptionthe2-spinors(left- or right-handed)aredenotedasξ. From
thecondition(seetheseconditem):

1
2
, -σ . -n/ ξ 1:9 1

2
ξ 3 (5)

andusingtheexpressionsfor -n in thesphericalcoordinates:

nx 1 sinθcosφ 3 , 6a/
ny 1 sinθsinφ 3 , 6b/

nz 1 cosθ 3 , 6c/
we find that thePauli spinorξ for theeigenvalueh 1 16 2 of thehelicity operatorcanbe
parametrizedas

ξ ; 1< 2 1>= ξ1
tan , θ 6 2/ eiφ ξ1 ? or ξ ; 1< 2 1>= cot , θ 6 2/ e@ iφ ξ2

ξ2 ? (7)

in termsof theazimuthalangleθ andthepolarangleφ associatedwith thevector -p A 0
[14,10],andfor theh 1B2 16 2 eigenvalueas

ξ @ 1< 2 1>= ξ12 cot , θ 6 2/ eiφ ξ1 ? or ξ @ 1< 2 1>= 2 tan , θ 6 2/ e@ iφ ξ2
ξ2 ? 5 (8)

From the normalizationconditionξ†C
1< 2ξ C 1< 2 1 N2 (N2 is the normalizationfactor)we

have thattheform of spinorscanbechosen4

ξ ; 1< 2 1 Nei ϑ D1 = cos, θ 6 2/
sin, θ 6 2/ ei φ ? or ξ ; 1< 2 1 Neiϑ D2 = cos, θ 6 2/ e@ iφ

sin, θ 6 2/ ? 3E, 9a/
4Thesecondparametrizationdiffersfrom thefirst oneby anoverallphasefactor, whatdoesnothaveinfluence

on thephysicalresults.
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ξ F 1G 2 H Neiϑ I1 J sinK θ L 2MN cosK θ L 2M eiφ O or ξ F 1G 2 H Neiϑ I2 J N sinK θ L 2M eF iφ

cosK θ L 2M O�P K 9bM
Thisparametrizationis thesameasin Eqs.(22a,22b)of Ref.10bandwith theformulasof
Ref.14 (p. 87),within theoverallphasefactorsϑ Q . Let menotetheinterestingidentities:

ξ R 1G 2 K pS T µ M H ei U ϑ V F ϑ I W ξ F 1G 2 K pS µ M X ξ F 1G 2 K pS T µ M H ei U ϑ I F ϑ V W ξ R 1G 2 K pS µ M X (10)

wherepS T µ is theparityconjugated4-momentum(θT H π N θ, φT H φ Y π).

If we know thespinmatricesfor anarbitrary j, onecanfind similar parametrizations
for spinorsof higherdimensionby resolvingthesetof equationsof the K 2 j Y 1M - orderfor
eachvalueof thehelicity5. Onehasa certainfreedomin thechoiceof thespinorialbasis
in the K 1L 2 X 0M (or K 0 X 1L 2M ) spacesince,accordingto thefourth postulate,physicalresults
do not dependon rotationsof the spatialaxesand,furthermore,onehasarbitraryphase
factorseiϑ Z . Therefore,thecommonly-usedchoice( [p \ \Oz)

ξ R 1G 2 H J 1
0 O X ξ F 1G 2 H J 0

1 O8P (11)

is only aconvenience.

In theDirac equation,onehastwo kindsof spinors,φR andφL . In Refs.9, 6 and10,
therelationbetweenthemin therestframe,

φR K pS µ M H�] φL K pS µ M X (12)

hasbeennamedthe Ryder-Burgardrelation(seealsoRef. 15). It wasshown (seefoot-
note#1 in Ref. 10b) that the relation(12) canbe usedto derive the Dirac equation,the
equationthat describeseigenstatesof the charge operator. Moreover, if we acceptthis
form of therelationfor K 1 X 0M ^�K 0 X 1M bispinors,onecanconstructa versionof theFoldy-
Nigam-Bargmann-Wightman-Wigner(FNBWW) typequantumfield theory[16,12,6].The
remarkablefeatureof this Dirac-like modificationof the Weinberg theory[7] is the fact
that the bosonand its antibosonhave oppositerelative intrinsic parities(like the Dirac
fermions).

However, amoregeneralform of Eq.(12)couldbeused.Let usassumethatφR K pS µ M and
φL K pS µ M areconnectedby thecomplex matrix _ , anarbitrarylineartransformation,namely,
φR K pS µ M H _ φL K pS µ M . The unit matrix andthe threePauli σ-matricesform a completeset.
Therefore,thematrixcorrespondingof thelineartransformation_ canbeexpandedas

φ Q
R
K pS µ M H _ φ Q

L
K pS µ M Ha` 1 c0

1 Y [σ b [c1c φ QL K pS µ M HH ` c0
1 ] K \ℜe [c1 \ Y i \ℑm [c1 \ M c φ QL K pS µ M H eiα Z φ Q

L
K pS µ M X (13)

5See,e.g.,theformulas(23a-c)in Ref.10bandbelow.
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whereci arecomplex coefficients6. AbovewehaveassumedthatφL andφR aretheeigen-
spinorsof the helicity operatorandhave chosenthe parametrizationof the coefficientsd
c0

1 e�f gℜe hc1 g i i gℑm hc1 g j kml eiα n . The modulusof the bracketedquantity(the determi-
nantof the o matrix)shouldbeequalto theone,becauseof theconditionof theinvariance
of the normalizationof spinors.Equation(12) correspondsto the particularchoicesof
α prq 0 s e π. By usingthegeneralizedRyder-Burgardrelation,andthefactthatd

ΛL t R f pµ u pv µ j k w 1 q d ΛRt L f pµ u pv µ j k † s (14)

weobtainthe“generalized”Diracequation7:

φ p
R f pµ j q ΛR f pµ u pv µ j φ pR f pv µ j q eiα n ΛR f pµ u pv µ j φ pL f pv µ jq eiα n ΛR f pµ u pv µ j Λ w 1

L f pµ u pv µ j φ pL f pµ j s f 15aj
φ p

L f pµ j q ΛL f pµ u pv µ j φ pL f pv µ j q ew iα n ΛL f pµ u pv µ j φ pR f pv µ jq ew iα n ΛL f pµ u pv µ j Λ w 1
R f pµ u pv µ j φ pR f pµ j x f 15bj

Usingdefinitionsof theLorentzboost(2,3)onecanrewrite Eqs.(15a,b)in thematrixform
(providedthatm yq 0):z:{

mew iα n p0 i8f hσ | hpj
p0

{ f hσ | hpj {
meiα n~} z φR f pµ j

φL f pµj } q 0 s (16)

or f p̂ { m� j Ψ f pµ j q 0 s (17)

with �Bq z ew iα n 0
0 eiα n} x (18)

Notetheparticularcases:

α p�q 0 s 2π : f p̂ { mj Ψ q 0 s f 19aj
α p�q e π : f p̂ i mj Ψ q 0 s f 19bj
α p�q i π y 2 : f p̂ i imγ5 j Ψ q 0 s f 19cj
α p�q { π y 2 : f p̂ { imγ5 j Ψ q 0 x f 19d j

6Thesigns � correspondto thehelicity of thespinors.
7A reminder:theLorentzboostmatricesareHermitianfor any finite-dimensionalrepresentationof thegroup.

FIZIKA B 6 (1997)3, 111–122 115



DVOEGLAZOV: SIGNIFICANCE OF THE SPINORIAL BASIS . . .

Theequations(19aandb) arethewell-known Dirac equationsfor positive-andnegative-
energy bispinorsin themomentumspace.Theequationsof thetype(19candd) hadalso
beendiscussedin the old literature,e.g.,inRef. 17. They have beennamedasthe Dirac
equationsfor 4-spinorsof the secondkind [18,19]. Their possiblerelevancefor the de-
scriptionof neutrinohasbeenmentionedin thecitedpapers.Let mestill notethatthis idea
hasbeenproposedbeforethe appearanceof the two-componentmodelof Landau,Lee,
SalamandYang.

Sincethespinorsare,in general,complex quantities,it is possibleto setup theRyder-
Burgard relation in the following form: φR � p� µ �m�:� φ �

L � p� µ � . The operationof complex
conjugationis not a linear operator. Therefore,thesetwo forms of the relationare not
equivalent. It is moreconvenientto expand � in the basisof anothercompleteset8: σ2

andσiσ2. The norm shouldagainbe conserved: φ†
R� L φR� L � φT

R� L φ �
R� L � N2. By usingthe

procedureanalogousto theabove,weobtainanotherform of theRyder-Burgardrelation:

φ �
R � p� µ ������ φ �L � p� µ � � � �a� c0

2 σ2 � � �σ � �c2
� σ2� � φ �L � p� µ � � � (20)��� i c0

2 Θ � 1� 2� � i � �ℜe �c2 � � i �ℑm �c2 � � Θ � 1� 2� � � φ �L � p� µ � � � � i eiβ � Θ � 1� 2� � φ �L � p� µ � � �
and,hence,theinverseone,

φ �
L � p� µ ���� i eiβ � Θ � 1� 2� � φ �R � p� µ � � � � (21)

We usedabove thatσ2 matrix is relatedto theWigneroperatorby Θ � 1� 2� �B� iσ2, andthe

propertyof theWigneroperatorfor any spinΘ � j � �JΘ � 1� j � �B� �J � . So,if φL � R is theeigenstate
of thehelicity operator, thenΘ � j � φ �L � R is theeigenstatewith theoppositehelicity quantum
number: � �J � �n� Θ � j � � φh

L � R � pµ � � � �B� hΘ � j � � φh
L � R � � � (22)

Therefore,from Eqs.(20,21),wehave

φ �
R � pµ ��� � i eiβ � ΛR � pµ � p� µ � Θ � 1� 2� � Λ � 1

L � pµ � p� µ � � � � φ �
L � pµ � � � � � 23a�

φ �
L � pµ ���B� i eiβ � ΛL � pµ � p� µ � Θ � 1� 2� �Λ � 1

R � pµ � p� µ � � � � φ �
R � pµ � � � � � 23b�

Usingthementionedpropertyof theWigneroperator, we transformEqs.(23a,b)to

φ �
R � pµ �� � ieiβ � Θ � 1� 2� � φ �L � pµ � � � � � 24a�

φ �
L � pµ ���� ieiβ � Θ � 1� 2� � φ �R � pµ � � � � � 24b�

8It is known thatafteramultiplicationby anon-singularmatrix,thepropertyof completenessof asetremains
valid.
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In thematrix form onehas 
φR ¡ pµ ¢
φL ¡ pµ ¢ £�¤ eiβ ¥   0 iΘ ¦ 1§ 2̈© iΘ ¦ 1§ 2̈ 0 £   φ ª

R ¡ pµ ¢
φ ª

L ¡ pµ¢ £�¤ Sc¦ 1§ 2̈   φR ¡ pµ ¢
φL ¡ pµ ¢ £�« (25)

whereSc¦ 1§ 2̈ is theoperatorof chargeconjugationin the ¡ 1¬ 2 « 0¢  ¡ 0 « 1¬ 2¢ representation
space,see,e.g., Ref. 20. In fact, we obtain the conditionsof the self/anti-selfcharge
conjugacy:

Ψ ¡ pµ ¢ ¤�® Ψc ¡ pµ¢ ¯ (26)

Thus,dependingon the relationsbetweenthe left- andright-handedspinors(in fact,de-
pendingon thechoiceof thespinorialbasis),we obtainphysicalexcitationsof a different
physicalnature.In thefirst versionof theRyder-Burgardrelation,wehavetheDiracequa-
tions;in theframework of thesecondversion,neutralfermions9.

Themostgeneralform of theRyder-Burgardrelationis10

φR ¡ p° µ ¢ ¤�± φL ¡ p° µ ¢ ²�³ φ ª
L ¡ p° µ ¢ « (27)

which resultsin
φR ¡ p° µ ¢ ¤ Aeiα ´ φL ¡ p° µ ¢ ² i Beiβ ¥ Θ ¦ 1§ 2̈ φ ª

L ¡ p° µ ¢ ¡ 28a¢
φL ¡ p° µ ¢ ¤ Aeµ iα ´ φR ¡ p° µ ¢ © i Beiβ ¥ Θ ¦ 1§ 2̈ φ ª

R ¡ p° µ ¢ ¯ ¡ 28b¢
Theequation,thatcouldbeconsideredasamathematicalgeneralizationof theDiracequa-
tion, is then  © 1 Aeiα ´ ΛRΛ µ 1

L
² iBeiβ ¥ Θ ¦ 1§ 2̈ ¶

Aeµ iα ´ ΛLΛ µ 1
R
© iBeiβ ¥ Θ ¦ 1§ 2̈ ¶ © 1 £   φR ¡ pµ ¢

φL ¡ pµ ¢ £�¤ 0 « (29)

whereA2 ² B2 ¤ 1 and ¶ is theoperationof complex conjugation.In a symbolicform, it
is rewrittenas ·

A
p̂
m
² B ¸ Sc¦ 1§ 2̈ © ¸�¹ Ψ ¡ pµ ¢ ¤ 0 ¯ (30)

UsingthecomputeralgebrasystemMATEMATICA 2.2, it is easyto checkthattheequa-
tion satisfiesthe correctrelativistic dispersionrelation (seethe third item of the set of
postulates).Whatphysicalmeaningcouldbeattachedto thisequation?

Considerthe problemof the choiceof the spinorialbasisin the j ¤ 1 case.In the
presentconsideration,I usetheWeinberg 2 ¡ 2 j ² 1¢ –componentformalism[7]. It is easy

9In fact, theseconddefinitionof theRyder-Burgardrelationleadsto theMajorana-McLennan-Casespinors
[21,22].Recentdiscussionsof this constructcanbefoundin Refs.23,10and24.

10We deal above with the spinorsof the samehelicities. Without much effort, the readercan reveal what
happensif onejoins thespinorsof differenthelicities,φ

Ŕ º)» φ ¥
L

or φ
Ŕ º½¼¿¾ φ ¥L À Á .
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to show, by usingthesameprocedure,that j Â 1 spinorsξ canbeparametrized,e.g.,in the
following form

ξ Ã 1 Â Neiϑ Ä�ÅÆÇ 1
2 È 1 É cosθ Ê eË iφÌ

1
2 sinθ

1
2 È 1 Í cosθ Ê eÃ iφ

Î ÏÐÒÑ È 31aÊ
ξ Ë 1 Â Neiϑ Ó ÅÆÇ Í 1

2 È 1 Í cosθ Ê eË iφÌ
1
2 sinθÍ 1

2 È 1 É cosθ Ê eÃ iφ

Î ÏÐ Ñ È 31bÊ
ξ0 Â Neiϑ0 ÅÆÇ Í Ì 1

2 sinθeË iφ

cosθÌ
1
2 sinθeÃ iφ

Î ÏÐ Ñ È 31cÊ
providedthey areeigenspinorsof thehelicity operator. In the isotropic-basisrepresenta-
tion, the j Â 1 spinoperatorsareexpressed[25]11 in thefollowing way:

J1 Â 1Ô
2 Õ 0 1 0

1 0 1
0 1 0 Ö Ñ J2 Â iÔ

2 Õ 0 Í 1 0
1 0 Í 1
0 1 0 Ö Ñ J3 Â Õ 1 0 0

0 0 0
0 0 Í 1 Ö�× (33)

Theeigenvaluesof theoperator ØJ Ù Øn couldbeh Â�Ú 1 Ñ 0. As opposedto thespin-1/2case,
onehas9 Â 32 linearindependentmatricesforming thecompleteset.They canbechosen
from thefollowing setof thetensymmetricmatrices

J00 Â 1 Ñ J0i Â Ji0 Â ØJi Ñ (34)

Ji j Â ØJi ØJj É ØJj ØJi Í δi j × (35)

The conditionJµµ Â 0 eliminatesoneof the Jµν matrices(e.g.,J00). Following the main
pointsof theprecedingdiscussion,considerrelationsbetweenleft andright spinors.The
following form of theRyder-Burgardrelation:

φ Û¿Ü 0
R È pÝ µ Ê�Â eiα Þ ß 0φ Û¿Ü 0

L È pÝ µ Ê Ñ φ Û¿Ü 0
L È pÝ µ Ê�Â eË iα Þ ß 0φ Û¿Ü 0

R È pÝ µ Ê (36)

11Of course,it is possibleto choosetheso-called‘orthogonal’basisà áJi â jk ãåä iεi jk becausethey areconnected
by theunitarymatrix áJisotr æ ãrç áJorthæ ç Ó 1:ç�ã 1è

2 é 1 ä i 0
0 0 ä è 2ä 1 ä i 0 ê�ë (32)
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is verysimilarto thefirst formof therelationin thespin-1/2case.In theprocessof deriving
this relation,we usedthatany tensorcanbeexpandedin a directproductof two vectors.
Theequationobtainedby usingtheWignerpostulate(item1, m2 ìí 0)î

γµν pµpν ï m2 ð�ñ Ψ ò pµ ó í 0 (37)

in thecaseα ô¿õ 0 í 0, is identicalto theWeinberg equationand,after taking into account
α ô¿õ 0 íBö π, with themodifiedequationobtainedby Ahluwalia [6] within the framework
of theFNBWW-typequantumfield theory[16,12].

As for the secondform (connectingφL ÷ R andφ ø
L ÷ R), essentiallydifferentrelationsare

foundwhencomparingto thespin-1/2case.Expandingthe ù matrix, φR ò pú µ ó í ù φ ø
L
ò pú µ ó ,

in theothercompleteset12, namely, JµνΘ û 1ü oneobtains

φ ô¿õ 0
R
ò pú µ ó í ei β ý ÷ 0 Θ û 1ü þ φ ô¿õ 0L

ò pú µ ó ÿ ø � φ ô¿õ 0
L
ò pú µ ó í ei β ý ÷ 0 Θ û 1ü þ φ ô¿õ 0R

ò pú µ ó ÿ ø � (39)

Thisfactis connectedwith anotherpropertyof theWigneroperator:Θ û j ü Θ û j ü í ò ï 1ó 2 j . As
a result,weobtain

Ψ ò pµ ó í � φR ò pµ ó
φL ò pµ ó � í ei β � ÷ 0 � 0 Θ û 1ü �

Θ û 1ü � 0 � � φR ò pµ ó
φL ò pµ ó � í Γ5Scû 1ü Ψ ò pµ ó � (40)

providedthat thechargeconjugationoperatorScû 1ü is chosenasin Refs.6, 23 and10, i.e.,
in accordancewith theFNBWW construct.

Let us pay attentionto otherwaysfor the descriptionof a particleof arbitraryspin.
In general,it is possibleto chooseanotherrepresentationof the Lorentzgroup for the
descriptionof higherspin particles(seeRef. 7c). It is interestingto note that the well-
known Dirac-Fierz-Pauli equationfor any spinhasbeenrewritten in Ref.26 (seealsomy
recentwork [27]) in theform thatis verysimilar to thespin-1/2case:

αµ∂µΦ í�� mϒ � ò 41aó
ᾱµ∂µϒ í ï mΦ � ò 41bó

whereᾱµ í αµ arethematriceswhichsatisfyall thealgebraicrelationsthatthePauli 2 � 2
matricesσµ do, except for the completeness.The objectΦ belongsto the ò j � 0ó
	 ò j ï
1 � 0ó representationof the Lorentzgroupandthe ϒ, to the ò j ï 1ì 2 � 1ì 2ó representation.
Doesthereexist theanalogof theRyder-Burgardrelationwhich couldbeproposedin the
framework of theDirac-Fierz-Dowkerconstructfor any spin?

12Theexplicit form of theWigneroperatorΘ � 1� for spin1 hasbeengiven in Refs.10 and26 in theisotropic
basis:

Θ � 1� �� 0 0 1
0 � 1 0
1 0 0 ��� (38)
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2. Conclusion

In this work, an attemptwasmadeto explain how all possiblerelationsbetweenthe
basisvectorsof the differentrepresentationspaces(e.g.,betweenright- φR � p� µ � andleft-
handedspinorsφL � p� µ � that areknown to becomeinterchangedunderparity conjugation
[9]), definedynamicalequations.It wasfound that, from a mathematicalviewpoint, the
well-known equationsaretheparticularcasesonly. Theanalysisrevealsthatthechoiceof
spinorialbasisin the � j � 0� � � 0 � j � representationspacehasaprofoundsignificancefor the
dynamicalevolutionof thephysicalsystems.
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VAŽNOSTSPINORNIHBAZA U RELATIVISTIČKOJKVANTNOJMEHANICI

Raspravljaju seproblemiodabiraspinornihbazau reprezentaciji� j � 0� � � 0 � j � . Pokazujese
dataj odabirimadubokuvažnostu relativističkoj kvantnojteoriji i u fizičkim primjenama.
Smetodolǒskogstanovišta,taje činjenicau uskoj vezisvažnomdinamǐckomulogomkoju
imajuvremensko-prostornesimetrijeu svimvrstamauzajamnihdjelovanja.
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