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I. SU(d=3) Ramsey qudit rotation dynamics and symmetry breaking:
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We have used the 

constant generators of 

the SU(d) Lie algebra

and anti-commutation 

relation:  

We start with a traceless hermitian

3x3 hamiltonien H where k are

Gell-Mann matrices:

The sets of Gell-Mann matrices as

generators of SU(3) are given by:

Quadratic and cubic Casimir

operators are used to elaborate

analytics for SU(d=3) matrix

expansion.

Using Kusnesov parametrization,

we get the matrix exponentation:

with SU(3) characteristic functions : 

Developping SU(3) Ramsey’s method of 

separated oscillating fields:

Free evolution time 
T 

where eigenvalues are:

cross product termdot product term

scalar product term

Symmetry breaking into irreductible SU(2) rotation when quantum states are

equally spaced in energy like a ladder configuration with degenerate fields in

amplitude and phase ( The Wigner-Majorana-Schwinger formula 1977)

where Pauli matrices are replacing

Gell-Mann matrices and functions

reduce to : 

Qubit (d=2) 

Qutrit (d=3) 

Pascal’s triangle classification of SU(2) 

composite pulse protocols

qutrit hyper-clock spinor interferences with spin 1

(3-simplex) tetrahedron

classification of SU(3) composite 

pulse protocols

Euler-Rodrigues-Gibbs (ERG) recursive algorithm to 

evaluate the phase-shift for arbitrary number of pulses (p,q)
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We are 

here !

trigonometric functions

(Bloch sphere)

qubit hyper-clock spinor interferences with spin 1/2

J. Schwinger 1918-1994

N. Ramsey 1915-2011
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Our proposal is to test a new coherent control technique of a multilevel

quantum system interacting simultaneously with multiple color laser fields.

The project will explore for the first time the laser SU(3) dynamics which is

directly inspired by the same group symmetry driving the quark physics

from the Standard model (SM)

Different interaction modes 
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Pauli matrices are used as « pointers »

to reconstruct the phase-shift for the 4

matrix components

ERG recursive algorithm is used

when( p,q) pulses are applied

Two contributions from the 

Oz and Ox, Oy axis

(p) pulses 

on left

(q) pulses 

on right

Tr
an

si
ti

o
n

 p
ro

b
ab

ili
ty

(1
0

0
%

)

detuning (Hz)





















00

22

00

11

11

11

38

5







reduced to the Ramsey’s phase-shift (1950):

Matrix components for 

the two-level system:  

We have used here the 

constant generators of 

the SU(2) Pauli algebra

Probability amplitude and phase-shift 

of the wave-function :  
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