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‘Degenerate’ Perturbation Theory
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Advantages of SW perturbation theory

—  Works well for topological quantum many-body models

— Standard techniques for Feynman-Dyson diagram technique require
adiabatic assumption: i.e., non-degenerate ground state

— Rigorous results with proven convergence conditions

— Systematic method to construct local H 4 (satisfying linked cluster theorem)

The University of Sydney
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Direct rotation between a pair of subspaces — one-dimensional
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Pirsa: 16090025 Page 6/44



Direct rotation between a pair of subspaces — one-dimensional
Frate dimensional HRHlber+ epace *+
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Direct rotation between a pair of subspaces — one-dimensional
Fracte dimensional Hber+ epace *F
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Direct rotation between a pair of subspaces — one-dimensional
Frate dimensional HRHlber+ epace *+
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Direct rotation between a pair of subspaces — one-dimensional
Proof o lemma:
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Direct rotation between a pair of subspaces — one-dimensional
Proof o lemma:
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Direct rotation between a pair of subspaces — one-dimensional
Proot o lemma:
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Direct rotation between a pair of subspaces — one-dimensional
Proot o lemma:
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Direct rotation between a pair of subspaces — one-dimensional
Proot o lemma:
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O'F Schfél’FZ,l@)B L restric+ +0 c[ubf““ case C’L

wlog 117;[[7 )¢7": "'7!_'18107 "'COSQ“? OS@ 417/2

R’V = Rp = cos20 & - 5in206 X
R(Z’ K;y - Cosfze)']: + Csin(20)Y = eﬁeY
Oince O & 260K T, ne ei.\], on vea nca il
- O
Lyse = € Note Uy \¥7 = 1OB7

Pirsa: 16090025 Page 14/44



Direct rotation between a pair of subspaces — one-dimensional
Frate dimensional HRlber+ epace *F
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Direct rotation between a pair of subspaces — one-dimensional
Frate dimensional HRlber+ epace *+
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Direct rotation between a pair of subspaces — one-dimensional
Frate dimensional HRHlber+ epace *+

\'¥7 € K
Fa( wy -Qlt"a: sr“Jn o+ YV
R?‘ J I - ZIV7<’V' &c"’s -fr.'.u'cny on c_om{o(emeq"
Gfden [~ FC«:P \?7) ‘¢7 we wan ¥ LL‘yap mc«.fft‘n 6)17-? 167

v

Doovble reflecticn R¢ R-)‘ _ rotates sw.:«?!?‘?ﬂﬁ?ﬁ by

- l”cle. nl—i"l')( elsewher e

Wy>6 = JRsRy

Lemmat \@7} o nonor‘HnorJond 7 Rg RY hes no e;,.oenuq,lu es ana;e‘c;l
. n i
Fix LPLY¥/ re.al/ posrh.:c, - (Ly’_)g F¥7 - Ty, )

Pirsa: 16090025 Page 17/44



Direct rotation between a pair of subspaces — one-dimensional
Frate dimensional HRHlber+ epace *F
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Direct rotation between a pair of subspaces — one-dimensional
Frate dimensional HRHilber+ epace *F
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Direct rotation between a pair of subspaces — one-dimensional
root o lemma
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Direct rotation between a pair of subspaces — one-dimensional
root o lemma:
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Direct rotation between a pair of subspaces — one-dimensional
root o lemma:
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Direct rotation between a pair of subspaces — one-dimensional
root o lemma:
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Direct rotation between a pair of subspaces — one-dimensional
roo¥ o lemma:
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Direct rotation between a pair of subspaces — arbitrary
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Direct rotation between a pair of subspaces — arbitrary
P) Po __C_;’}f |Tnear SUbeOG—CS F M o8 same dim.
Oe,g?ne Pr‘OJc.C"""j P p) PD on‘*o P) ?0 Hﬂlds T@"C

s °r+hojﬂﬂ al +o
ond Vvict versq

(Q‘Nan orﬂaoaond;-}y” (&P\QC—CC[ w;-“"\ “P-—- a“< ‘ & no vector in 3 R

The University of Sydney

Pirsa: 16090025 Page 26/44



Direct rotation between a pair of subspaces — arbitrary
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Direct rotation between a pair of subspaces — arbitrary
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Direct rotation between a pair of subspaces — arbitrary
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Direct rotation between a pair of subspaces — arbitrary
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Direct rotation between a pair of subspaces — arbitrary
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Direct rotation between a pair of subspaces — arbitrary
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Generator of the direction rotation
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Generator of the direction rotation
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Weak multiplicativity of the direction ro'rcgion
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Weak multiplicativity of the direclion ro'rcgion
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Weak multiplicativity of the direclion ro’r%’rion
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Weak multiplicativity of the dll‘&CLlOﬂ rofcglon
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