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Rotating mass matrix
= mass matrix undergoes unitary transformations
through scale changes
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Standard Model (SM)
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(linearized rotating part)

where U is non-diagonal MNS mixing matrix.

Dualized Standard Model (DSM)
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Mass matrix rotation

SM depends on mixing matrix U
E.g. take I/ bimaximal
(GeV per decade change in energy)
(uw|T) changes by ~ 5.5 X 1072

(e|]r) changes by ~ 1.8 x 19~
(e|u) changes by ~ 1.1 x 107°

o . $ Jondes + Chas hepph /990 144 0
DSM explicit calculations Eer. Plys.J. cto(1999)( 3
BAparameters determined by fitting experimental
mass & mixing parameters

(~ sensible predictions for remaining parameters)

~» present calculations entirely parameter-fr
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Photo-transmutation
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Lepton states

e must diagonalize the mass matrix
e cigenvectors depend on scale

e no canonical recipe
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Fixed scale diagonalization
e state vectors fixed from a chosen scale

e applicable to SM
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Step-by-step diagonalization

e a working criterion

— lepton state vectors always orthogonal
— rotation matrix always unitary

e must be used in DSM

e 3 steps:

1. run m to scale where p = ms(u)
2. corresponding e-vector is state vector v3
3. do same with 2 x 2 remaining submatrix
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DSM calculations

e kinematics: unfamiliar

— I, and lg lin. comb. of 7, u, e states
— how are momenta related?

— 5,t as variables (azse fr o4 chosnshs w o 7"&*
Proae)

e amplitudes

— cannot use standard v traces formulae
— individual spin, polarization
— sum by hand

b
rr;‘\




13

DM
. IH-T, Ry I
n/t -2 et e 3..‘_}/‘ e
( albhve T Kol )

-%’;(W%)w}(—n&\mr:/’
o St ~ -w
YA2 0T > fe—s Xt > Ye— i

SM| witt FsD
‘ITC o hivardicl Imagse. My > M, 5> my
. abwe T Hoeckdt

PO TP . a#iw;, ﬂc‘.g?' M@W
eq Jp=lz oL (s=(RdeV
.2-35-:-0@44 /A.Aﬁo



2..\99 Ul (i+8)
00} 06 08 04 09 0S8 ov 0€ 02

; e T 7 1000
L Ir.lfnlnrli.rfIl-JllrrI:r l.-.-....-.r.r...u.r

] e

: -1 100

i
-
=

-~ ABD |'E = 51004
—— AOD) gy =S 100Y
- APD) §'G =S JOOY
= NBD G L =5)00Y
- ASD 00} =S100Y
- - - NOD EEL =5100H
e ASS @' L) =S 100Y
o ABS) L'EE = §100Y
..... A9E) 22V = § 100H
-~ A9 00} = S 100Y
[ —— A®9D 000} = S 100Y

] i | | L | 1 1 1

qd ul pess Jed uchoes-ss0.0 [BlUSIBHI]



15

2. A\8D Ul (1+8)
05

..... ASD 1€ =8 100Y
— \OY) 2% = S )O0H
-~ N8O 9'G = §100H

| . A®D G'L=s)00Y

L - A®D 00} =S 100Y
L - N\®D EE} =5 100H
- -~ A®D 8L} =S l00Y
e OO L'EZ =S 1004
..... ASD Z'2v = S 1004
-~ 99 00} = 100H
—— A99 000} =S 100Y

100

4 0}

qd u) pe:s jad uoioBS-8S0.0 [Bjiuaiadia



24 AOD Ul (1#8)

B

-

T ABD |'€ = 5 1004
- — AeDZY=slooy
- NOD) 9'G = S 00y
- ABD G/ =$)00Y
- N@9 001 = 100y
-~~~ N@D E'E| =S 100H
-~ N®D gL} =5100H
[ A9D) L'EZ = S 1004
| - N@D gy = S100Y
- -~ A®9D 00} =S 100Y
—— A9 0001 = S 100y

=

G0-2|

:

100°0

100

qd w peis Jad uoVeS-880.0 [BlUSIBYI]



17

2N W (148)
zLo 10

80°0

900

P00

¢00

0

] i I ] I _, ey -..... ] ” | m I
._, m "
’ _._ 4 :
“d.. w : “
\ i ". "
_, " |
L - ....,..r _" b
gt WS ' m ]
~ie ,“ :
. s ﬂ w |
...f.r.f .,.‘_d_.__.
_”| e S ...# £
% -
........”_._,.”f
- ABD00'} =S 100Y A |
L NBD GL'0 =S 1004 )
- .-~ \8D) 950 =S100Y _
NP9 2¥°0 =5 100H
-~ A9D |£'0 =S 100Y
-+ N\9D £2'0 = S 100Y .\w. - 2)
ASD L}'0 = S 100H
A9D £1'0 = S j00Y
i | L | L i | 1 I

1000

4 100

1 got

qd ui pess Jed UoROIS-SSOID [BRURISHIC



Total cross-section In pb
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belle tests (o foluie ?)
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Conclusions

e Necessary consequence

e SM calculations

— in general smaller than DSM
— some uncertainties

e DSM calculations

— parameter-free
— working hypothesis with internal consistency
— no violations with data so far
— experimental tests
k € — T
* e = u (below 1)
— other transmutational processes:

eg. ete” s ety c’tcay_s

e Exciting new physics to be explored



