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General context

» consider the mathematical problem of coupled LDE with non-constant coefficients
a(t’), b(t’)...

AUt t) = %U(t’,t), U(t,t) = Id,

N (finite)
——————

a(t’) b(t)

A(l"): c(t’) ... | N
bounded (over [t, t’])

<I Dyson time-ordering operator (1952)

Floquet (1883) (if A periodic)
1!
U(t',t) =T exp (/ A(T) d,'r) Magnus (1954) 1
Jt

perturbative treatment

convergence (?)



The Path-Sum approach (P.-L. Giscard, 2015)

» Descending Ladder Principle (DLP) o1
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» Descending Ladder Principle (DLP)
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A test example (NMR, qubit physics...)

1
H(t) = 7 WoOz + H(O % 2fcos(wt)
1) =
28 6, cos(wt) 2Bcos(wt) _ %
P(t) transition probability
a b c
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» Bloch-Siegert effect

P.L. Giscard, C. Bonhomme, Phys. Rev. X, submitted



Scale invariance of Path-Sum

» Path-Sum can be used in conjunction with all state-space reduction techniques

(A) t(ms)=0. (B)

(Me\ M . (OH) 69
e Me e 3

(C) =

1 x (|d* +iHon), + Hom),Me; * 't * Hyie, (0n),

+ HomyMes * X2 * Hyes (0m), + Hiomy Mes * X3 * Hyesom),

— i Hiom),Mey * I'2 * HMoyMes * X3 * Hyges (0m),

— 1 H(OH),Mes * 23 * HMegMey * Y2 * HMeg(OH}S) ,
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Yo = ,
(CH3)12(OH)68n 12 2 Idsk + ?:HMEQ + HI\/Ite\/Ieg * E3 * HMegMeQ
1
Zl\l/lepSr(itooEliz s = Id, + iHMes + HMesMey * 24 % HMe,Mes
1
Yy = 5
pure State YT .+ tHMe, + HMeyMes * X5 * Hies Me,
1
Y5

= ; 3
Ids + tHMey + HMesMeg * I's % HiegMeg,

P.L. Giscard, C. Bonhomme, Phys. Rev. X, submitted



Scale invariance of Path-Sum
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Conclusions and acknowledgments
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» anew approach Algebraic Combinatorials

» analytical expression for U(t) giscard@univ-littoral.fr
» unconditional convergence

» non perturbative formulation
» scalable to large spin systems

» other theory/applications to come...
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