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We give fi~storderperturbationresultsfor thecritical point exponentsatorder0 criticalpointswith anisotropic
propagators.~I’heexponenti~is calculatedto secondorderfor isotropic propagators,andall 0; 1/n expansionresults
aregivenfor 0 2.

Recently,Horrireich,LubanandShtrikmanhave /
usedrenormalizationgrouptechniquesto discussthe ~ d~/,,= 1. (3)
onsetof helicalokderinmagneticsystems[1, 2]. lii i 1
particular,the existenceof newtypesof critical be- Foro~= 2 theseconditionsreduceto thosegivenpre-
haviorhasbeenp~stulatedfor the “Lifshitz” point viously [5, 6]. In somecases(suchasisotropicpropa-
wherethetransitionfroma uniformly orderedto a gators[1—3])dmin maybe largerthan three.A more
helically orderedstateoccurs.At sucha point, the interestingphysicalcaseis obtainedif only onecorn-
propagatordiffers fromthe usualWilsonform, G 1 ponentof kentersG1 ask2L andthe remaining
= k2 + r. Refs.[1—2] considerpropagatorsof the componentshavek2 dependence.Eqs. (2)—(3)then
form G~= +k~+r wherek~is ad

1-dimensional give db =(30 — 1)1(0 — 1)— 1/Landdmin = 3
wavevector,andd1 + d2 = d, thedimensionof the Thus,wehayedb >3 >dmin for all 0 <2L + 1.
lattice. For anisotropicsystems,the critical pointexpo-

Here we considercritical propagators(r = 0) of the nents {r~}are definedby examiningthe behaviorof
form thecritical two-poii~itfunctionfor a wave-vectorlying

J
G~=~ 1k11°’, (1) entirelyin oneof thed1-dimensionalsubspaces:

7=’ r2(k,)crlk,I°ii. (4)
whereeachk. isad1-dimensionalvector,so that
~./ d. = d. Thea1are termed“propagatorexponents”. Therewill alsobe differentvaluesof the correlation1=1 I
R~normalizationgrouptechniquesareappliedto ~ lengthexponenti’~in eachof thesubspaces.Thefol-
temsdescribedb~(1) in amannerparallelto earlier lowingrelationshipsbetweentheexponentsholdgen-
work [3—4]. erally

JForanisotropicn-vectorWilson modelat an0th 2 — a=E d1v1 ~ = (o~—

order [5] critical point theborderlinedimensiondb 1=1
(abovewhich meanfield behaviorholds)is determined (5)
by ~f..1d,/(a1_n,)+ 1
/ ___________________

E d1/a, 0/(0 - 1). (2) = ~J~d1/(o1- n1) -1
1=1

Catastrophicinfrareddivergencessetin at dimensions Denotingthe largestof the propagatorexponentsas
belowdmin at which a>,wedefinetheunperturbedor Gaussianeigenvalues

A1, (correspondingtos
2P,cf [3])
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1] (1 — p) + pa>. (6)
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Theexpansionparameterford <db ~ ~o.The Forthis casewehavealsocalculatedthe leadingterm
correctedeigenvaluesX, for this generalanisotropic in the I/n expansionfor all L (ref. [2] consideredthe
caseare foundto be L = 2 case).The resultis

= — 2e
0<0,p;p)~/(0,0;0)~, (7a) n2(2L)~ esinire/2 I’(d — 2L)I’(2L) 1

L ir/2 F(~d+L)F~d—L)n
where [3, 7]

[0/2] (10)

<0 ~ = ~ +4n — 1’~(
2i’ — 2/\ + 0(1/n2).(7b)

/0 \J I \ / / \ 0 — 21) In eq.(10), C IS not restrictedto be small.Agreement

Thecalculationof the {n~)ismoredifficult except between(9)and (10) is obtainedfor e ~ 1 andn ~ 1.
for the somewhatunphysicalisotropiccase(if G1 Work is in progresson thegeneralanisotropiccase.
= k°,thendmin = a). Wefind thatfor a ~ 2L, there
is no shift in thepropagatorexponent,i.e. r~= 0 to
0(e~,).Fora= 2L (thegeneralizedLifshitz point [31), References
we find at an 0thorder critical point [8]
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