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Lxact | Te Can bQ Confirns L3 'QM}Q N exponsion,
Next , \We Rxplain geqless ex citation | NJpuabu— Goldstme
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ecpansion o L2 (8i-87) | This 1s not valid when the
Vo te x Sl\aw\arify LKty . SO the (Conte butin o Vostex
Com not b= C/OQ'E\AN& \ry Qwﬁw Tl\em-y-

The enexyy e-(l 0. Shgl Vortex Con be Compuuedd by

= ] L7 @) = Elovaep < kbt
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5= byg) = 283
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H o choiuws b‘e Single Vorie x Covveﬁuod\m\
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F=E-s-= Ck-z)'pﬂﬁ'- =2 T Gen

~00 k< 2
T}\IS means O Voartrx beowmes Stable px h\%\\ temperature
Yegion CRocall that k~=) dnd gnstable 0t Lovd teverature
egion. So jn the low tem perature eqien , we Con belteve
the tesule fironn  Baussion theory. Then we Jnsk see
+he ﬂwms\-ﬂvwa e order e
FOFDDL o | T

B\A:k Vovtices ore stable ot T>Tc, Ia this Case , ONR
Wi(l enconter the ?wl‘\fe,m*\‘m andk Screening Of Vortices
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descr fed LY the Poisten equation
Ce=0



Feoms the E-L 2. 9f MY0I~D). Dbvisucly +his
Q&u&'ﬁw\ %; :\\Lst O‘V\o.ha a-? %xf‘ =0 . In canclusipn,
Qt ’\‘njk camperature  Yegqion , we obtoin the phase ns
Cowlomb gas 0f Vortices. This phase +ray sition
becomes from the topolegy oL Vortex. calld as BKT
transition , o },aJ:y version a{-‘ -to?‘,ﬂoﬂ}ml ‘)\\Me tronsition,
Now , W WS anotherway, pertwrbatie RG , to
desribe the Bkt transition ¢ uantitatively. Fvet, we
write down the ffketive Hom|tonien 'ma(qdknﬂ Vargices
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(-Quao\ct-t\/)
V(¥):  creation operator oft A W=+4) Vorted ot o
v*(?’\: —~— W =—| —~
Mare Y‘QOESQ(Y, VR is dafmed s boudary Guudition
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<V ey e J Do) e S
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With chlé-(vﬁ) e
The darivitaton 2 Hege is left in liternture.



The  Leading vrder oqpirisation 2 pasturbosie RG

Q_&‘L&‘“Dn \ s At Baussian Qoxed pe

&3 -—(J: Xy g~ <V(VW O >l°Cl“4" [

‘F\»m\,\ the oefinition %{3 VEEIVHRY--D [ we hove
<\)(ﬁ) V‘\'(a\> :X_DQLE_,\Q:-HQM - e‘Em,R)
ennnlp
E® ,.Y-:,\ 1s the enemyy of o W=1l Vertex at T oand
W= =| Vortex at Y ., Siace the behaviour o-@ Vorsiees S
Swmilar o Conlomb gqas , BC,RY, Qow\ be Solved as
E(R,%) = 2k 2eq g0
= (X -k, there fore.
ANy
e =2 s Qivea by the origmal Goussian thesry  So the
Mtnﬁ pvder 9‘(1 @K Vawnishes. We need +s tockle yon-
Lineor OQV\'H‘\bM\ong whieh Ts tedious
45 - A3 - 2Ryk- Ck "
wae\ler, Ck® should vomlsh Since Yy=0 1$ 0. Colution
o the pecturbative RG aquetion p¢ the Gaassian fixed pt.
And 2Puk also should vanish by the analysis oF Y mmetry
Z(y)~ Z(ky) = Y-0dd ferm should yanish.



oy one term, Ay® Left . The eyplicit expression 0 A
15 Mot necessary jn Qur Analysis. The trajecor tn be
Wyitten dlowa O -

AN* - (=61 = const.
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