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Main background

Quantum system desctibed by a Hamiltonian h (wt + 6,1) =
+oo

T e WHORM) (#)  which is periodic with respect to

the first argument and has additional slow time dependence:

I¢e()> h(wt+06,t) [ (1)) ()

Expanding |1/;9 B onf ‘7,[) ™ (t)) and using extended
space approach [1] ¥ = 7 ® s , where €™ =|n) € 7
is orthonormal basis, we transform Eq (*) into:

o6 (1)) = K (1) 6 (1))
with [ (1)) = U1 [ (1)) = ¢4 | (1))) and

K(t) = X, In) nhw (n] ® Lop + 32, 1 [m) (n] @ A7) (1)

The main task is to find block-diagonalizing operator D (t)

such that
dD
Kp (t) = DIKD — inDt —

contains non-zero blocks only on a central diagonal [2]:
Kp(t Zm nhw (n] @ Lop + 3 In) (n] @ he (1)
n

By expanding the operator D (t) as a power series in terms of

the inverse frequency, we obtain effective Hamiltonian:

heff(O) ( ) :h(O) ( )
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Problem formulation

I ) (t)~0O ((hw)l) the expansion (#) diverges. Before
applying the block-diagonalization D (¢t) one can reduce the
order of our Hamiltonian to O (1) by using interaction picture
defined by some unitary transformation

R (t) = exp [—iz Im) (n| ® a(™=™ (t)]

m,n

term represents
non-Abelian

The Hamiltonian in the interaction picture reads  geometric phase
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How to choose a'™ () such that the blue term vanishes?
For the special case

R (8) = H (1) g™
operator number

() = (1) =

Non-Abelian geometric phase

The Hamiltonian describing the non-Abelian geometric

dynamics obtained as a zero order effective Hamiltonian:

dR( ) = if(GFH (0)) - SdERE

kRt A
(0] = T R+ 1! “CHO &

0) = =R

k=0

For the one harmonic case,G (6) = sin 6, and su (2) Lie algebra
the effective Hamﬂtoman reads [3]:
_ 1—Jy(grB/w) dB (1)
heﬁ(O) (t) - B2 dt

See proposed experiment [4] and experimental realization [5].
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The case of su(3) Lie algebra

For the 8 dimensional Lie algebra su (3) we need to perform a
root space decomposition, assuming that at each time moment
the vector H (t) € b (¢) is in the 2 dimensional Cartan subalge-

bra:
t) & P ga (1),
aEA

where A = {4y, *ag, +ag} is 6 roots. For each root space
Via (t) € g1a (t), the commutator

A (), Vea )] = 2aVia (8)-

Moreover, Viaj (t) = Xj (D)= ii/j ()
Therefore, the seties of nested commutators gives

1—Jo (e
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~dH(t) and yj:f/'j-(tya

where i —

References

[1] H. Sambe, Phys. Rer. A 7, 2203 (1973)

[2] V. Novicenko, E. Anisimovas, G. Juzeliunas: Phys. Rev. .4 95,
023615 (2017)

[3] V. Novicenko, G. Juzelianas: Phys. Ren. .4 100, 012127 (2019)
[4] Z. Chen, . D. Murphree, N. P. Bigelow, Phys. Rez. .4 101,
013606 (2020)

[5] L. W. Cooke, A. Tashchilina, M. Protter, J. Lindon, T. Ooi,
F. Marsiglio, J. Maciejko, L. J. LeBlanc, Phys. Rev. Res. 6, 013057
(2024)




