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Orientation:

In t-quark rest frame, due to rotational invariance
there are 4 helicity decay amplitudes A(A ., A )

<0, 2052 |12, 2, >= D (5,000 Ay, 4) , = Awe = A
So there are 4 moduli and 3 relative phases to be measured.

4(0,1/2) «— a, «—— A(0,-1/2)

A0,1/2) «— a «— A(-1,-1/2)




We considered
(V - A) + “Single Additional Lorentz Structures”

(D) (I™y +1"0) u (k)

| R

gS fM ; 1% &
+ =(k+ + == i0" (k- +
g&r 2A(s p) 2AMI (k—p),

M= g7 + Ly + L ity + -

P E
We found 2 dynamlcal—phase-type
ambiguities:

(V-A)+(S+P)

(V-A)+(fy +1z) and 3 numerical
puzzles !!!



T’neore+3o'a' Pu u'es
Table: Numerical Values of Helicity Amlllitudes A(AwisAyp):

A0, -1/2) A(-1,-1/2) A(0,1/2) A(1,1/2)
Ing, =1 units:

V-A 338 220 2233 -716 @ —
S+P 2338 220 _244  -7.16
£+, 220 -143 1.52 -4.67 —

Divided by Square Root of respective Decay Width

V-A 0.84 0.54 -0.0058 -0.018 <€—

S+P - 0.84 0.54 - 0.060 -0.018

£, +f, 0.84  -0.54 0.0058 -0.018 <—




Important Remarks:

1. Respective effective-mass scales for 2 dynamical phase-type
ambiguities: A = -35 GelV A=A .. = 53 GeV <

2. In Phys. Rev. D65 , 074033 (2002), the amplitudes are
listed explicitly for (V- A) SM case
and for (V-A)+(y +1) (+) case

3. Present mass values:

1743 +/- 5.1 GeV (3% precision,
most accurately measured quark mass)

my

my, = 80.434 +/- 0.037

m, = 46 +/- 0.2 (pole mass)



1st Puzzle’s associated mass relation:

From empirical mass values

y= my/m,=0.461 +/- 0.014

From 1st puzzle, by expanding A_(0, - 1/2) amplitude

in the mass ratio x*=(my/ m)*=7x 10" G
| 2
I=~2y—y> =2y’ =x* (——5-2p) + -
— )

=1.89 x* —0.748 x* + ---

Only real-valued solution to this cubic equation is

y=0.46006 (m,=0) S

( note 3% error on “empirical y value” due to m’s 3% precision)



2nd and 3rd numerical puzzles

As explained below, for
A, =Ey/2=(m/4)(1+y>*-x?)
the occurrence of the same magnitudes
is an analytic equality, not a numerical one,
for the two R-handed b-quark amplitudes

. AgL:I

ANE w _ \/F

for the SM and (+) cases .




Th eore,‘él'anl Pﬂ'H'ef’"s

Five
Four Types of Analytic Relations:

M 4.(0,1/2) 4.(1,1/2)

1
A.(-1,-1/2) 2 4.(0,-1/2)

(11)
4.(0,1/2) A4, (0,1/2)

A,(-1,-1/2) Ag, (-1,-1/2)

These 3 equations occur to all orders in the “y” and “x”
mass ratios; they do not depend on the value of A, .

The occurrence of 3 equations is also a stronger result
than is apparent from the 2nd & 3rd numerical puzzles.
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(H) ZnJ .= -rYFQ o'F' Ra'll'fa - Re la‘/‘;‘anﬁ . (cpn'f )J)

Twe sijn ‘F/;‘F rc’a‘f’:‘onal

Alo, ') Agm (0, '/2)
AClL=%) A (-1,-12)
A.'. (0, '/2) - {1 ASH (’; '/2-.)
A, (-1,-%) 5 Agw (0, - %)
Twe non-sa‘an ‘F’:P r‘c’ a‘{' rens '

AL(1,'2) Asm (1, '/2)
A, (0,-2) A, (0,-"2)
Al 2) 5 Agwlo,'l2)

Ay (0,-%) Ay (<157 2)

ﬂese /e.u/ ‘f‘o 7l'wo
ao(ali‘[‘l'onal tW‘-— trans ;:o v r_na'/'t'ons

A=P A,y , A =B A.sn

Qi

where 2
P I

are expls'g,f{' 4x4 m«‘f’rices,




Consequently by determining the effective mass scale
A ( my/m,, m;/m,) by exact equality for ratio of
L-handed b-quark amplitudes

a4 . (0,-1/2)

A4 (-1,-1/2)

The

K4NEW’

AgL=1
Jr

4 g, (0,-1/2)
4 (-1,~H2)

Ana,y‘é:‘c 'Formu’a For v/(q, 'S

\A+ —t[ i ‘a e J _ +
Ewl2, Ew"e"""ﬂy.é. d-mee

non

amplitudes are exactly equal in magnitude between the SM
and the (+) cases to all orders in the two mass ratios, “y” &”x”.

This S-matrix “locking mechanism” supports the interpretation
that the 2nd & 3rd numerical puzzles arise due to a large

chiral weak-moment of the t-quark. (a transition moment )
( an anomalous “moment” is less radical than a new EW coupling)

N R




(m) Remqurs

(1) Einin.leni"y) \/1'+ = Ew/z Follows 'Frum any o‘F

A+(0,-Vz) o ""é' A,n(l,'/z>
A_,_(-l,—'/z) Asm (0, '2)
A+ (0) '2.) o AJM (O, '/Z)
AL R) Ay (4 /2 )
Ag (05 '/2) —L Ao (-1,-"2)
A, (1,72) Agy (0, <12)

(2) ﬁ"i‘erna'l'ive,/ " t/\'_,_ = Ew/z can be
~ 53GeV )

A New Weak Scale
c}mr-.a‘[‘erizeol L)f Pos f'u!a:é’ f'n(j a fWA-—-émnsﬁmaéa.

A, = M A,
= [ t o o o] [A,(0,-1)
o =l & o R, (-1,-"2)
o o =l o Aam (2, '12)
© o O :j A (1, 72)
W, S, L A

w0



13

(3) EFFective t - W+5 cauf/:'ng 15

Frr= g (WP + dorvy Py)

\== 9 Pe (YM+ d0#Y s,

R =2 (1F%)

v, = W-bosen’s reld'éfvl's{"‘c 4’V¢l°¢-"'£-f



ﬂsaumin(? (I]I)) +he 44, 'éype a‘}:

ana})r tre  ve [a{'for) /%

(E) A+ (OJ"/2> = d A_,-m (-I,"'/z>

a =1 + (xi%) corre.df't'oris

N&,Iec‘é s'no c::rv‘ec{'r'ons +o a = |

e Thie irnfols'e.s above Qyi:—:'_' mass ve a'!':'oﬂ.
o 71!:‘_9 I & e%uiva [en{" to Ve/a c:'lly ‘Fdrmu/q
,‘n '&-— bn l.f'k Y'Ca-é' ‘FY‘O me

| +v
V2 = v = v

ﬂere ere

i ) A — VCIOcH‘/ o'F' W—loson => corrections
= 0.6606¢ ... =S to

d = |
 Thie s ei)uiw’en'z' +o o -

f?osfu{a'f‘:'na a Zno, 'f'WL -'l'rana;arma,"{‘f'on-'
A, = E Asm
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Se Fav 5, we have not a/:'recfé/ re /aLLea/
?'L =-% and (/\L = /a am”lf{'&u{eﬁ .
Aa:um‘na (m) ano! (11'), we Find :

(I) A+ - E A sm ( Frd ‘bWL -~ £wmns Rr*a{'y’on)

B = ,
o 0 2« o,
0

N

g o
-2 o J

m \
< = ,.U."3 + (“E m{;) correc‘l{'lons

=312 + ....

gives
m, = 2 [1 - 7]

= 4,407 ... Ge,\/

(5



Rela‘l'u'on to OLserVeal t - W+b o(e.:a)r

Remarks and Model Building:

Model dependent interpretations and assumptions are

needed to relate above analytic realizations to the observed
tt production.

Let t denote SM quark
T denote (+) quark with A, =53 GeV chiral weak-moment

(I) Model: tor T is the observed top quark: Alo,-%)

e Measure sigln of (1gl=05 kinemdb liwit) I B, = m’l;h:;

n, = F[A(—l,—l/z)llA(O,—U;)l:osﬁ,: Al —4
oppo s
= +0.46(SM,+) ( Qg,ns )

* By single top-production, measure partial decay width
Iy, = 1.55GeV (t—> w'b)
F_|_ — ’U‘z FSM — 0.66 GeV $€% cJ‘:anJe n /lﬁ-fl'me)

iF dominant mode
»ic
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