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Since Feynman ]introduced path integral into 

quantum theories，the path integral(functional in 

tegra1)has played an ever—increasing role in the 

study of quantum mechanics．especiatly quantum 

field theo ries (QFT )． In 1960s Faddeev and 

Popov ]successfully applied the path integral to 

the quantization of non—Abelian gauge theories， 

which proves to be difficult in the Hsua1 framework 

of canonical quantizatlon． The F P method itself 

has now become a commonly employed technique in 

field theories．But when applied it to some non co— 

variant gauges，problems may arise，on one hand． 

For example， in the Coulomb gauge．Christ and 

Lee found that the Feynman rule should contain 

some additional terms which cannot be obtained 

through the F—P method．W hile in the axial gauge 

the F—P method itse1f cannot tel1 us how to correct 

ly treat the pole in the gauge field propagator．On 

the other hand．the key point of the F—P method is 

constructing a gauge invariant functional of the 

gauge potential using the translational invarianee 

of some measure on the local gauge group． In 

mathematics the existence of an invar[ant measure 

is only established for locally compact groups while 

the local gauge group is infinite dimensional and 

not locally compact．So here the measure problem 

deserve a careful study．In this paper we prove dlat 

OD a general loc al gauge group C (M ．G )(̂  a 

compact manifold，G a matrix Lie group) there 

does not exist a finite translationally invariant posi— 

t ve ~]easure． 

The local gauge group Gn= (M ．G) is en— 

dowed with the C～一topology ．Let口 !R —  ̂be 

a smooth curve satisfying (O)≠ 0．For any ∈ 

C (M ，G)．茁= 。口is a smooth curve in the ma— 

trix group G- It is easily seen that (￡) u 

n)I 0 belongs to the Lie algabra g of G．For}： 

∑ ~,Eg(where ⋯毫)is a basis of g)we 

deftne f(#Y=exp(一∑ ．“ )and consider the f0】一 
lowing continuous function on C (M +G)： 

F[ ]十，I(毯(z) 萄(t)1 )． (1) 
Let be a nonzero finite positlve measure on the 

Borel d algebra of G = C ( -G)．W e shall prove 

that cannot be(1eft or right)translationalty in— 

variant． Suppose it is not the CaSe and is right 

trans1at1。naIly invariant， for example． Then -eve 

have the following equality(F[∞]is 一integrable)： 

j D ( )F[ ]=J c D (∞)F[ ]，V∞。∈G · 
(2) 

From Eq(1)we have 

JI Ⅲ 导硼)1．： 
= j ，(瓦(0)-t~(，) (r)i,oo瓦(0)一 
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(￡)一 砜(￡ ：。)，V q∈G。． (3) =』 d ( )』。 。 ( )l，( (f) d (￡ 。+}) 
In Eq(3)we set‰ to satisiy the eondtt|onⅢ0tO) 

I but arbitary otherwise． From the fact that 

醌 ∽  棚 ntake on any vaIueintheue algebra 

g we have 

巾㈤ 未 ：_1) 
一 f 。 c ，( 。 击荀c 一。+ t 

V }∈ g ． (4) 

Let u5 c。nsider the funet10n，(砒 )。。 )I,-0+ 

})defined on( (A，，G)×g．This function is mea— 

surable(because it is continuous)．W e observe that 

( is the Lebesgue measure on g) 

LD ( )f,dm(})If( )五d )lf：。+圳 
=  

。 ( ) d (})，( (z)～ d ( )l『
； 。 + ) 

一

dlD )dld辨(手)，( )= (G，)Jld ( )，( ) F 
(5) 

which shows that this iterated integral exists． 

Then according to Fubini theorem ，both of the fol— 

lowing two iterated integrals exist and are equal： 

。 
)f,dm( 五d矾 ：，+} 

．  (6) 

The LHS of Eq(6)is (G0)I dm(})，( )while the 

RHS of Eq(6)is+ 。。according to Eq(4)(we have 

f D (∞)，(茄(f)一 五d茴(f){ 。)>o)．This ls a c。n— 
tradiction，which shows that Eq(3)cannot be sat— 

isfied．Thus we have proved that cannot be right 

transIationalIv invariant． By considering the func 

n，( ㈤ (f) 。) e can sim-Iarly show 

that cannot be left translatioally invariant either． 

Thus we have proved that on the local gauge group 

C (M ．G ) therP does not exist a non zeTO nite 

positive translationally invariant measure on its 

Borel o-fie】d． 

In summary we have proved that on the local 

gauge group C (̂f、G)there does not exist a finite 

positive invariant measure．It should be noted that 

the method provided in this paper is only appropri 

ate for the study of finite measure on the group 

( (吖 ，G)． From the consideration in this paper 

x
．Ve cannot establish the existence or nonexistence 

of an invariant measure satisfying u(C (Af，G))一 

—r 0 0
．  
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局域规范群 C。。( ，G)上不存在有限不变正测度 

孙为 民，陈相松 ，王 凡 
(南京大学物理系和南京 大学理论物理中心 ，江苏 南京 Z10093) 

摘 要 ：研究了对 Faddeev—Popov方法有关键意义 的局域规范群上不变测度的存在性 问题．证明了 

局域规范群 C曲(M，G)( 为一紧致流形，G为一矩阵李群)上不存在有限的平穆不变的正测度． 
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