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First-order differential equation

Variation of parameters

j—z + p(2)y = a(z) (1)

Solution
@ Solve homogeneous equation g—g + p(z)y =0
Yo = Coel P(@)az
Co — C(z) and substitue y = C(x)e) P(®)4z jnto
equation (1).
e C(z) = fq(x)el P@®dzgy
@ Solution: y = Coel P@)dz 4 of p(@)az  g(g)eS P(2)dz
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Berry phase

Time-dependent Schrodinger equation

H(t 4+ T) = H(t)
Loy
H(t)CPn(t) == En(t)d)n(t)

Y =) Ca(t)Pn(t) ~ Crn(t)Pn(t)
dCn | . dén

C_
d,t+ " dt

m@n )=Hw@%=&q%
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Berry phase

Time-dependent Schrodinger equation

Solution by using Variation of parameters method:

'Lﬁ¢n@ — EnnCn = —zﬁcndin

Homogeneous equation:

aCn
th—— = EnC
at nCn

(2)

ot
log Cn, = —%/O En(s)ds

ot
Cn = Cpexp (—%/O En(s)ds>

Co — Co(t) = Coew(t)
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Berry phase

Time-dependent Schrodinger equation

ﬁi(¢ndch'+-cn%£f>:= EnCron

(0 o () o)
= E, Cneie(t)d)n

dn _
) + o) = EnCun

o (52) -

fasion (42) = f o 282
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Berry phase

Time-dependent Schrodinger equation
ado(t
[ aroion (“5%) = [ ar (10:)

o(t) = /Ot/ dt/dr ( %di”)

Berry phase
o(T) — 0(0) = ﬁ/ d,t/d, q)n%;ﬁo
o do: o
ot  dtéor

z(T)
o(@(T) = 6@(©) = £ [ “aa’ [arer S
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