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On the Description of Elementary Particles
(Selected Results)
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Northeim, Schillerstrafie 2,
2-25-1982

A) Invariants of Possible Basic Patterns (Multiplets)

Symbols:

k Configuration number, k = 0 : no ponderable particle (no rest mass). For
ponderable particlesonly k =1and k =2 possible, not k> 2. k isametrica
index number.

e so-called “time-helicity”. Refering tothe Ry e=+1 or e = -1 decides whether it
concerns an Ry - structure or the mirror-symmetrical anti-structure (e = -1).

G the number of quasi-corpuscular internal sub-constituents of structural kind.

b; symbol forthese1£i £ G interna sub-constituents of an elementary particle.

B baryonnumber

P doubleisospin P=2s.

P12  locationsin P-interval, where multiplets appear multiplied (doubled).

I number of components x of an isospin-multiplet,i.e. TEX£1.

Q double space-spin Q =2J.

Q vaueof Qat Py, .

k(I ) *“doublet-number”, which distinguishes between severa doublets by
k(I)=0ork(l)=1.

L Upper limit of k-interval 1£1 £L .

C structure-distributor, identical with sign of charge of the strangeness quantum number.

Ox electrical charge quantum number with sign of the component x of the isospin-

multipl et.

q amount of charge quantum number q = Y ¥2

Uniforme Description of Quantum Numbersby k und e

G =k+1

B =k-1

Pp =2-k

P, =2-1

| =P+1, OEPEG 1)
QP = k-1

Q(P) = 2k-1

k() = (1-dy ) dip, 1£l £L=4-k

C = 2(Per+ Qeg)(k- 1 +K)/(1+K)

o = €eC0sapg



ap
aqQ
20x
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pQk +(£))
PQIQ(K - 1)+ (£)]

HAn

(P-20[1-kQ@2-K)] +dk-1-(1L+K)QR2-K]+C, O0£XEP, q=Yads

Possible configurations k=1, k=2 with e=x1

Possible M ultiplets of Basic States

Multiplet x,, of serial number nfor e=+1 and anti-multiplet X, withe=-1.

General Representation: X, (eB,eP,eQ,ek)<C(qo,..-,0p)

Mesons k=1, G=2(quark?),B=0, 0£P£ 2,i.efromsinglet | =1 totriplet| =3.

Q=0 Q=1, L(k=1)=3, k()=0, k(2 =k(3 =1

Baryons: k=2, G=3(quark?),B=1, O£P£3 fromsingulett | =1to quartet | = 4,

Q=1,P=0, P,=3, Q=3 L(k=2=2,k(1)=0,k(2)=1

Possible multiplettsfor e=+1.

k=1: x1(0000)0(0)° (h)

X2 (0110)0(0,-1) © (ep,€), (istheexistenceof e, possible ?)

X3 (0111)0(-1,-1) © x3(0111)0(-1) ° (m) pseudo-singlet

X4 (0101)+1(+1,0) ° (K*, K%

xs (0200)0(+1,0,-1) © x5 (0200)0(x1,0) © (p*, p°) anti-triplet to itself

k=2: X6 (1010)-1(0) ® (L)

X7 (1030)-3(-1) © (W)

Xg (1110)0(+1,0) © (p,n)

Xo (1111)-2(0,-1) © (X°X)

X10 (1210)-1(+1,0,-1) © (S*,S°,9)

X11 (1310)-2(+1,0,-1,-2) © (0%,0%0,07), (existence possible ?)

X12 (1330)0(+2,+1,0,-1) © (D**, D', O°, D), (thinkable asabasic state ?)

Abbreviations:
h = pi(p+ 4™
hig = p/p* + (4+k)q'"*
J =5h+2Ch+1
AL = C"hll (1 - C"hll)/ (1 + C"hll)

d’]lz (1 - Chlz)/ (1 + Chlz)

QD

HIV)

HV)
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Planck’s constant: 72 = h/2p, light-velocity: ¢ = (eom,)'l’2 , Wave-resistance of empty space
Rs (electro-magnetic): R.=cmy, with ey and my constants of influence and induction.
Elektrical elementary charge: e. = 3C: with

C. = = J2In/R I(4p)® (possibly electr. quark-charge ?)

Finestructure-constant: a((1-a = 9J (1- AiAJ)/(2p)° a>0.

Solution: a) (positive branch) and a(, (negative branch).

Numerical: aw) ' = 137,03596147
ap '=  1,00001363

[A better formula, 1992, yields a() = 1/137,0360085 and a(, = 1/1,000026627]
What is the meaning of that strong coupling a() ?

Abbreviation: aux) = a, ap =B»137a.

B) Mass-Spectrum of Basic Patterns and its Resonances

Used constants of nature and pure humbers:

Planck’sconstant: # = h/2p = 1,0545887 x 104 Jss,
light-velocity: ¢ = 2,99792458 x 108 m s™,

Newton’s constant of gravitation: g = 6,6732 x 10" N m? kg
constant of influence ey = 8,8542x 102 A svim?,

constant of induction nmy = 1,2566 x 10° Atsv m?,

vacuum wave-resistance R. = (mye)’? = 376,73037659 V A™

derived constants of nature (mass-element):

m=4p3/3pais,J/3gs", s = 1[m] (gaugefactor)  (VI)

Basis of natural logarithms: e = 2,71828183

number p = 3,1415926535

geometrical constant: x = 1,61803399

[Limes of the “creation-selector®] limey & : a1 = X by theseries a, = a1+ a2 .
(till the 8" decimal place, represented by x = (1 + CB)/2).

Auxiliary functions:

h = pi(p*+4™ YD)
t =1-213xh*1-¢h)
a, =th*h®)1-1 (VI

a. =t(hh¥®)1-1
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Quantum numbers by (A):

hg = p/[p* + (4+k)g"1"

N, = a;
N2 = (2/3) as,
N3 = 2as,
with
ar = %1+ 0hy),
a; = Uhg HIX)

az = e*Y/k-qg{a/3[( 1+ d1qkk) (x/hq_kz)]@k*l) hq!(3+ )
+[h(1,1)/ ehg] (2 0xhqq" [(1 - Chge) /(1 + Chgd]“ }

Invariants of metrical steps-structure (abbreviation s=k2+ 1):

Q= 3x2%7%,

Q= 2°-1, H(X)
Qs = 2°+2(-1),

Qs =251-1.

Fourfold Rz-construct 1£j £ 4. Q = const. with respect to time t. Parameter of occupation
n; = n(t) caused radioactive decay. Mass elements of occupations of the configurations zones

| are na, .

Further auxiliary functions of zones occupations:
K = ng® (1+ng)2Ng + np (202+3n,+1)Ny + N (1+n5)N3 + 4ny
G = Qu¥(1+Q1)?Ny + Q2(2Q2*+3Q2+1)N2 + Q3(1+Q3)N3 + 4Qy , .
H = 2mQu[1+3(ni+Q1+Mi Q1) + 2(M>+Q1?)]N1 + 6n2Qa(1+n+Q2)N2 + 2”3Q3’\;}3( )

F = 3P/(pChy) (1 - a/a.)(P+Q)(-1)™1-a/3+p/2 (k-1) 3V9?]
*{ 142 k k/(3 h?) X[1 +>e(P-Q)(p -]} [1 +(4x(E) k)(x /6)7
*[ 2 Chualhge + gh? (k - 1)] (1+4pa/hCh)(1+Q(1-k)(2-K)ny/ Q4]
+4(1-ala)a(P+Q)x* +4qgala.

Uniform M ass spectrum:

M =na, (K +G+H+F) X1

Not each quadruple n; yields areal mass! To the selection rule: in the fourfold Rs-construct
1£j£4 configurationszones n(j=1), m(j=2), p(j=3), s(j=4). Increase of occupation with
metrical structure elements:

central zone n cubic,

internal zone m quadratic,

meso-zone p linear (continuation to the empty space Ry),

external zone s selective.
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Principle of increase of the configurations zones:

Ng+Q4 £ (NztQz)asz£ (M+Qq)2ay £ (n1+Q1)3a3 (X11)

Selection rule for the Occupation of Configuration Zones

(n+Qu)’as + (N+Q2)2 @z + (Ne+Qa)as + exp[1-2k(Ns+Q)/3Q4] +IF(Q = (XIV)
= Wpy{ 1 + [1-Q(2-K)(1-k)][awN/(N+2) + bn ./N(N - 2) 1}.

an = g(qk) Whx )
Basisrise:  g(ak) = Q:’a; + Q2 a + Qsaz + exp[(1-2k)/3]  forn =0. (XV)

_Structure power of the discussed state wix = (kPQK)eC(gx) ascomponent x of multiplets n
IS
Wix = {(L-Q[A1-PA+A0k/Ng) - (£) (Arar-Asstha)] +KQhgeAse} 2 +
+{(@ DA+ (LP)Az + () Az hha(1+A2(+0)) "Azs] + HXVI)
+ K(Ass+ahag@Aar) + ($) haAz + (£) [Asa (G - (-1)9/(3-0) +
_ (q+1)q/4
e

(1-q(2-q)Azs" %Azs/hge) hglh? - Agg]} L.

W(1) = (1-Q)Au - P(Ar+ Asatklhge) - () (Asa- Assthgd] + kQhgAss  (XVII)

and
W) = (-DAz+ (1-PAz+
+K(Az + ghg@Aa) +

e(P- h (@*Da/4 _
- 8- D [1- 0@QA YAsngd hodh? - Acg
6

) [Azs - Assha(L + Aza(1+0)) 1] +
%) hgeha + (£){Asatlok - (1G] + (XVIII)

in Wox = [W(L)]* ™"+ [w(2)]" (XIX)

can become w(2) = 0 for single sets of quantum numbersat k=1 or w(l)=0at k=2,
which leadsto terms0° , which but must have always have the value 1 as parts of structure
power. Thereforeit is recommended for programming to complete w(1) and w(2) by the
numerical non-relevant summands k-1 and 2-k . Sincealways w(1) ! -1 and w(2) * -1
remain, but only k=1 or k=2 ispossible, the actually termsin the expression

Wnx(K) = [k-1+w(1)]2"‘ +[2_k+W(2)]k-1

do no more appear. By this correction it is evident that for mesonical structures wpy (k=1) =
1+w(1) andfor barionical structureswpy (k=2) = 1+ w(2) holds.
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As abasis of resonance holds ax = Aq (1+aag)k (XX)
with 3 = PAs[1- KAss (1+ A (-a)? K ALY

*(1 - kQA46(2-K)) - Asa(k-1)(1-K)] (XXI)
and 8 = 1-0Asa(1 - 2A5g)[1 + 0(3-G)(K-1)(1-K)/6] (XXII)

Resonance grid is

bx = {AsiAss* 1 [1 - PAsg(1-kAs1As2" ¥)(1 + qAss(L + kAssg))] ¥ (XXIII)
* (k! (Aes(a+k-1))2 7 () (- (£))HIK°@+P+Qekh? 9] .

The coefficients A s can be seen as elements of the quadratic coefficient matrix A = (Ao
with As! Ag and ImAs=0 .

Proposal for the determination of matrix elements (reduction to p, e and x):

Ann=(pe?(l-4pa2)/2h2,
Ap=2px2(Jd/24-epha?/9)
Aiz=3(4+ha)[l-(h5)((1-h)2/(1+)?]
Ap=[1+3h(2ha-ex1-)Z1+Ch)d/4ax]/ a

Az = e2(1 - 26a2/h)/3

Ais = (pe)q 1+ a(1l+6a/p)/5h]
Az = 2(eal2h)(1 - a/2x?)
Az = X[1- x(ax/h?)?q]/12

Axz = (h2 + 6xa2)/e

Aos = 2x2/3h

Azs= X(pe)(1- %)

Az = 2{1-[p(exa)2th]/2} /ex’

Az = (pea)ql- (pe)A(1- ¥)]
Az = X2[1 + (Zea/h)z]/6
Az = (pexa)ql- 2p(ex)¥(1 - )]

Az = h 1/2ph

Az = 3al/ex?

Ass= [1- pe(xe)(1- )] *

Ay = {X[2+ (xa)] - 213} /(2R - &)
Az = [pxth(3- 3a)]/2

(XXIV)

A43 = x/2

A = 2(h/x)?

A= (3B-a)/6x
Ass = pe/xh - ehza/2
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As; = (2a +1)?

Aspy = 6a/h2

Ass= (xh)®

As,= a(l -a)q3/2)
Ass = X

Ass= (x/h)*

Ag1 = px(2B- a)/1213
Ag2 = pA3-2a)/12

Agsz = (Ch)/g
Ass = p/3h
Ags = p/3X
Ags = xh

The order of resonance N 2 0 (positive integer) selects the admitted quadruple n; with
1£j£4 . With

f(N) = [1- Q(2- K)(1- K)][anw N/(N+2) + bk i/ N(N - 2) ] (XXV)

follows that the unknown function F(G) remainsOforal N® 1 (right sideisread).
Inthecaseof N=0 is f=0, sothat

(M +Qu)’as + (N2 + Q22 az + (s + Qs) @z + exp[(1-2K)(Ns+Qs)/3Qu] = Wi (XXVI)

describes the n; of the state X, and hence the mass Mg(nx) of the component x of the
multiplet x,.The N3 2 assign X,x to aspectrum of occupation-parameter quadruples and
with that, according to the mass-formula, resonance-masses My(nx) (for each component Xpx
a spectrum of masses). Inthecaseof N =1 no spectra term. Hereisnotf(N )2 0, f(1)is
complex.

Real part: (m+Qu)’as + (+Q2)2 @, + (N3+Qs) az + exp[(1-2K)(Na+Qa)/3Q4] =
= Wi 1+[1-Q(2-K)(1-k)] a3} (XXVI)
Imaginary part F(G) = W[ 1-Q(2-k)(1-K)]bnx . (XXVIII)

The n; and F(G) are somehow related with N to the complete bandwidths G. Also there
must be a connection Qn = Q(N) between doubled spin quantum-number Q and N . How
could this connection be like?

If N =1isexcluded, then F=0, andthereal relationship
(M + Q1)%as + (N2 + Qo) @z + (N3 + Qa) @z + exp[(1-2K)(Na+Qa)/3Qa] = Wiy (1+) (XXIX)
has to be discussed. Generally f>0 for N3 2 and f =0 for N = 0. But in the case of the

multiplets x, f=0 foral N3 0, sinceonly hereis Q(2-k)(1-k) = 1. Electrons according
to thisimage can not be stimulated !
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For a numerical evaluation of Wy, anx , bnx and F nx (quantum number function in mass
spectrum M) not Qn = Q(N), but use Q= Q(0) of X, . For the evaluation of n; the
principle of increase of the occupations of configuration zones is considered. First determine
theright side Wy« (1+f(N)) = W71 numerically for an order of resonance N=0 or N3 2.
Determine according to the selection rule the maximal cubic number K1® whose product
with a; iscontainedin Wy . Then insert W; - a;K:® = W, 3 Ointo

(N2 + Q)2 @z + (N3 + Qz) ag + exp[(1-2k)(na+Q4)/3Qa] = W2 . (XXX)

Now maximal quadratic number K2 such, that a,K,? isstill afactor of W , i.e.
W, - a,K»? = W5 3 0. Accordingly in

(n3 + Qg) as+ exp[(1-2k)(n4+Q4)/3Q4] = W3 (XXX|)
Determine maximal number K3 intheway Wj3-azKs = W, 3 0 .

Three possibilitiesfor W, @: W4=0,
(b): O<W4ETL,
(c): Wy>1.

Genera case (b): InW, £0 and Kg(2k-1) = -3Q4InW, .

Incaseof (c) itis InW4 >0 and K <0. Thisisimpossible, since always n+Q; 3 0 hasto
be.

Accordingto ns+Q4 £ (n3+Qsz)asz of theprincipleof rise K3z will belowered by 1 and
asK3 isaddedto K4 < O , sothat anew value K43 0 will be generated., which requires
K3>0, sinceinthat case K3 =0. Thisdilatation can not happen because of the quadratic
riseof j =2, sothat thisorder of resonance N doesnot exist for X, (forbidden term).

Inthecase () W4® 0 would have as a consequence the divergence K, ® ¥ |, but thisis
impossible according to K4 £ azKs (particularly there are no diverging self-potentials). For
that reason will be calculated in case of (a) the maximal value K, = azKs. From the
computed K; itfollows nj= K;-Q;. Beside nj 2 0 also n;<0ispossible, but it holds
dways K; 2 0, i.e.n; 3 -Q;. The quadruple n; determined in that way will be inserted with
F o inthe spectrum of masses, which numericaly yields My(nx) as a spectral-term of
mass-spectrum at X .

Note: The K; are alwaysintegers. But in the case of the evaluation of Ka generally decimal
figureswill occur. In case of the decimal places ,99...99 one hasto use the identity

,99...99 =1. But if the series of decimal places is different from this value, then one has not
to round up. The decimal places are to cut off , since the K; are the numbers of structure
entities.
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Limits of Resonance Spectra

General construction-principle of configuration-zones

ng+Qs £ (N3+Qs)as,
a3 (Ns+Qs3)(1+n3+Qs) £ 2a2(M2+Q2)?, (XXXI1)
az (Mt Q)[2(M+Q2)2 + 3(M+Qp) + 1] £ 6ay (Mm+Qy)3.

If by the increase of N between two zones equality is reached, then n+Q; ® 0 inj, while j-1
will beraised by 1 to n.; + Q.1 + 1. The stimulation takes place “from outside to the
interior. Always ni+Q; 2 0 isan integer, since they are the numbers of structure entities.
Empty-space-condition: nj =-Q;, but (N)max = L; <¥ (nodiverging self-energy potentials).
Intervals -QEN£L;<¥ cause OENEL <¥ of resonance-order. With Mg(nx) = Mg
holds

Amasag (L1+Qu)3 = [2(P+1)]? *MoG (XXXIIT)

with G = k+1 and from that by the construction-principle

az (Lot Qo)[2(L2+Q2)? + 3(L2+Q2) + 1] £ 621 (L1+Qu)?,
az (Ls+Qa)(1+Ls+Qa) £ 2a5(L2+Q2)?, (XXXIV)
Ls+Qs £ (Lz+Qq)as .

For L implicitly the resonance-order is

(L1+Qu’%as+ (Lo+ Q)2 ax + (L + Qs) @z + exp[(1-2K)(L4+Qu)/3Q4] =
=Wy [1+(L)] (XXXV)

Alsointheevaluation of Ljand L do not round up, but cut off decimal digits! The L; which
are obtained by the construction-principle, yield the absolute maximal masses M. , and the
guadruples, which are obtained from the L, yield the real limit-terms M| < Mpax , Which are

to stimulate secondaryly with (Mma - M)c? and then reach Moy -

Northeim,
Schillerstral3e 2 gez. (Heim)

2-25-1982
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M esserschmitt-Bolkow-Blohm GmbH (MBB), Ottobrunn bei M Gnchen:
Dr. G. Emde, Dr. W. Kroy, Dipl.-Phys. I.v. Ludwiger.
Staatsanwalt G. Sefkow, Berlin, und H. Trosiner, Hamburg.
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