


I. Introdoctlon 

Anomalous magnetic moments of leptons are tradltlonal 
quantities for extremely detalled confrontation of QED predlctlons 
wlth experlmental results. Unllke the electron 9-2 factor. whlch 
to precision achieved is a pure leptonlc effect, the consequence 
of a relatively large muon mass 1s that the interaction of non - 
lepton-photon orlgln contributes to the total muon anomaly a at 

I.! 
the level of 6. . Due to the precise OED calculations up to 
four loops" ' * / ,  yielding 

ap(QED) = (116 584 800 ? 30)xlO-l1 

as well as h:ghly accurate  measurement^.'^" 

a + = (116 591 000 f 1200)~10-~' 
I.1 (2) 
a - = (116 593 600 + 1200)xlO-" , 
CI 

thls number is by far not negligible. In fact lt 1s about s1x 
tlmes larger than the experlmental uncertainty In a value. The 

I.! 
non - QED part of the muon anomaly 1s dominated by the 
lowest-order hadronlc vacuum-polarization contribution avdc (Fig. 

I.! 
1). In splte of the gradual dirninishlng of the error of this 
component In recent years/2v4/, lt remalns to be known with the 
error four t lmes larger than the pure QED part. As it has been 
stressed in Ref.2, to make the theoretical value of the hadronlc 
part of a more preclse is cruclal for the possiblllty to detect P 
In measured anomaly the one-loop weak-interaction contribution 
evaluated as'" / 

a (weak) = (195 t 1)xlO-" . 
I.! 

(3) 

Slnce a new generation of 9-2 experiments wlth considerably 
improi:ed preclslon is under consideration/"'. it is desirable to 
come up wlth the accuracy of avaC as close as possible to the 

I' 
accuracy level of the QED contr ibut lon, thus enabling to perform 
an important independent test of the GWS electroweak gauge theory. 
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In the present work we describe an attempt to dlminisl? the 
error of the lowest-order vacuum-polarization contrlbutlon to aP, 
induced by hadrons. 

F i g u r e .  

Lowest-order hadronic vacuum polarization contribution to aP 

There are a few reasons one could hope to achieve this goal. First, 
we have developed global analytic models for pion and kaon form 
factors in recent years. The models formulated in terms of 
physical parameters reproduce the data simultaneously in the 
space-like and time-like regions. We use these parametrizations 
for the evaluation of the two-pion and two-kaon contributions to 
aVaC including In this way the experimental information from the 
P 
space-like region. Another reason for a possible accuracy 
improvement of the theoretical value of aV" is that besldes new 
data on plan and kaon form factors significantly better data on 
the three-pion ete- annihilation became available recently due to 
new measurements in Novosibirsk /"/. Last but not least we 
believe that there are possibilities to perform the error analysis 
in the individual channels contributing to a;"' in a more 
quantitative and systematic way than it has been done in the 
previous  work^''^^'. 

We describe our treatment of aVaC and the corresponding error 
analysis in Sec 111, while the finay results with their discussion 
are given in Sec. IV. In the following section the results of the 
last calculat ions'"+/are brief 1 y summarized. 

11. Present knowledge of hadronic contributions to a,, 

The hadronic part of ap has been known with gradually higher 

precision in connection with the ~mpr~~rrwnt (.f ~nf.x-mation on the 
cross sectlon u(ete--+ hadrons) from the experiments on ete- 
coll ~ders in Novosibirs~, Frascat i and Orsay Relevance of ete- 
annihilation measurements to aVaC is based on the fact that 

ii n(e+e-+ hadrons) enters into the integral representation whlch 
serves as a basls for all calculations of agac (see E.q ( 5 )  

P below) The last two evaluatior~s of aVaC have been done in the 
P year 1985 and read 

aVaC = (7070 + 60 + 170)xIO-" P (KNO) (4a) 
aVaC = 
ii 

(7100 +_ 105 2 491x10-" ( CLY (4b) 

where the first error is statistical, the second is systematic and 
the abbreviations refer to Kinoshita et al.'"' and Casas et 
al.'+/. In what follows we characterize the maln features of both 
the analyses. 

The first group of a~thors/~/has calculated the contributions 
from individual channels of the reacticn ete-+ hadrons separately. 
The four-parameter modified Gounaris-Sakurai parametrization of 
a pion form factor has been used for the dominant two-pion part. 
While the statistlcal error has been evaluated by the covariance 
matrix of the fit (x'/D.F. = 1.851, the systematic error has been 
assessed from the deviation of the mean values of a in the two 
methods (the second one being the trapezoidal integra&ion over the . 
experimental polnts). The result 150.10-I' is the main contributor 
to the total error in (4a). The low-energy three-plon and two-kaon 
parts of aVaC were treated by the Breit-Wigner formula for the w 

P 
and @ resonances. The statistlcal error was estimated from the 
statistical errors of the measured total and electronic widths. 
The systematic error has been taken equal to the systematic error 
of both the widths. The same error estimates were done also for 
the contributions of the I/@ and Y resonances, treated in the 
narrow width approximation. The contributions of other channels 
have been obtained by the trapezoidal-rule integration over the 
experimental data for R = u(ete-- hadrons)/cr(ete-- ptp-1 whose 
errors were taken as an error estimate for this part of aVaC . 

The second group of authors/+/ has reduced the essenfial part 
of the errors coming from the region s>2 GeVz by employing the 
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from t h e  well-known r e l a t i o n  

providing t h e  p o s s i b i l i t y  t o  empl.oy r i c h  expel-imental information 
Prom t h e  r eac t  ion e'e-+ hadrons fo r  t he  ca l cu l a t i on  of a i a c  via  
t he  r e l a t i o n  (5). As a cc)nsequeoce, t h e  accuracy of t he  r e s u l t  
depends pr imar i ly  on t h e  precision of t he  measured c r o s s  sectiorr 
for  ind iv idua l  ann ih i l a t i on  channels. However, a s  we s h a l l  t r y  t o  
demonstrate, one can non-negligibly reduce t h e  e r r o r s  of avac by k ' .  
choosing more r e a l i s t i c  and adequate models f o r  t h e  c r o s s  s ec t i ons  
oh(s). 

In  our c a l cu l a t i on  of a i aC  we have devided t h e  i n t eg ra l  i n  
(5) i n t o  t he  low-energy (s<so= 2 G ~ V ' )  and high-energy (s>so) 
pa r t s .  Following CLY we have used QCD i n  t h e  l a t t e r ,  including,  
however, t h e  O(a:) term t o  t h e  pe r t u rba t i ve  expansion of t h e  r a t i o  
R = o(ete--+ hadronsJ/u(ete-+ - 1  and confronting t h i s  
c a l cu l a t i on  with t he  r e s u l t  obtained by i n t eg ra t i on  over 
experimental da ta  on R ( subsec t ion  B). As t o  t h e  chosen pos i t i on  
of t he  p i n t  so ,  i t  is d i c t a t e d  from one s i d e  by t h e  v a l i d i t y  of 
pe r t u rba t i ve  QCD and from t h e  o ther  s i d e  by t h e  f a c t  t h a t  we a r e  
a b l e  t o  es t imate  271 and 2K con t r i bu t i ons  by means of t h e  r e l i a b l e  
form f ac to r  models i n  t h e  whole reg ion  4m: 5 s 5 so. i n  which t h e  
corresponding i n t e g r a l s  a r e  s a t u r a t e d  almost completely. 

A .  The low-energy region 

We t r e a t  each channel i n  t h i s  region s epa ra t e ly .  In  order  t o  
achieve r e a l i s t i c  and q u a n t i t a t i v e  e r ro r  e s t ima t e s ,  we adhere t o  
t h e  following scheme: t he  s t a t i s t i c  e r r o r s  w i l l  be computed a s  a 
r u l e  from t h e  covariance matr ices of t h e  corresponding f i t s  while 
f o r  sys temat ic  e r r o r s  we w i l l  t a k e  t he  e r r o r s  ca lcu la ted  from 
experimental sys temat ic  e r r o r s  by t h e  CERN program TRAPER which 
uses t h e  t rapezoida l - ru le  i n t eg ra t i on  over experimental po in ts .  To 
be on s a f e  grounds we add a l s o  t he  second s o r t  of sys temat ic  
e r r o r s  , namely those  induced by t h e  models used for  t h e  c r o s s  
s e c t i on  oh(s1.  They will be c a l l e d  he r ea f t e r  t he  model e r r o r s .  
Their a c tua l  value in  each channel will be determined from t h e  
devia t ion  of TRAPER in t eg ra t i on  i n  (5) and t h e  i n t eg ra t i on  using 
model parametr izat ions f o r  t h e  corresponding c ro s s  s ec t i ons .  

According t o  t h e  remark a f t e r  Eq. ( 7 )  it will be t h e  
con t r i bu t i op  of t h e  process ete--+ ntn- which w i l l  dominate i n  
avac 
k' 

. I t s  c ro s s  s e c t i o n  is given by 

where p = ( f - 4 m ~ / ~ ) ~ / ~  i$ t h e  ve loc i t y  of an outgoing pion in  CMS 
and t h e  second term i n  C9J de sc r i be s  t h e  p a r t  of t h e  ntn- f i n a l  
s t a t e  due t o  t h e  o meson. Parameters and @ a r e  t h e  p-o 
i n t e r f e r ence  amplitude and phase, r e spec t i ve ly  /'' 

I t  t u r n s  out t h a t  it is of c ruc i a l  importance t o  f i nd  
s u i t a b l e  and adequate parametr izat ion of t h e  complex func t ion  
Fn(sJ .  For example, t h e  modified Gounaris-Sakurai formula used by 
KNO which t ake s  i n t o  account t h e  i n e l a s t i c  p-o channel by t he  
e f f e c t i v e  f a c t o r  with t h r e e  parameters f l xed  by hand does not g ive  
a f u l l y  s a t i s f a c t o r y  de sc r i p t i on  of t h e  da t a .  I t  manifests  i t s e l f  
i n  a r a t h e r  l a r g e  devia t ion  of t h e  f i n a l  r e s u l t  f o r  t h e  two-pion 
pa r t  aan from t h e  value obtained by d i r e c t  i n t eg r a t i on  over t he  

k' 
d a t a  po in t s  of dn. Problems with a simultaneous de sc r i p t i on  of 
t h e  space l i ke  and t ime l i ke  pion-form-factor d a t a  (and da t a  on 6:) 
/ a / .  i nd i ca t e  a poss ib le  inconsistency a l s o  in  t h e  model of CLY 

caused probably by t h e  choice  of t h e  parametr izat ion of t h e  
i n e l a s t i c  pa r t  of Fn(sJ .  The nonadequate de sc r i p t i on  of t h e  da t a  
above 1 GeVa is l i k e l y  t h e  reason why t h e  au thors  compute t he  
con t r i bu t i on  from t h e  region 0 .8  5 s 5 2 GeVz d i r e c t l y  by means of 
t he  d a t a  ins tead  of t h e  model. 

For our c a l cu l a t i on  of azn we choose t h e  a n a l y t i c  pion form 
P f a c to r  model formulated i n  t h e  conformally mapped cu t - f ree  

v a r i a b l e  W : 

where s1 is t h e  pos i t i on  of t h e  square-root branch point  which 
toge ther  with t h e  e l a s t i c  branch point  a t  st4m;. corresponding 
c u t s  and complex-conjugated p a i r s  of resonance poles  de f i ne  t he  
pion form f ac to r  a n a l y t i c  s t r u c t u r e  in  t h e  complex s-plane ( f o r  a 
more complete t reatment  of t h e  model see Refs.91. The formula for  



F, reflecting t h l s  a n a l y t l c  s t r u c t u r e  In t h e  W-plane 1s 

The f a c t o r  ( p - 1 ) '  ensures t h e  asymptotic behavlour -l/s , Wz::O. 21 
and W . 0 23 s imula te  t he  lef t-hand cu t  from t h e  second Riemann 
shee t  P/lO/ and 

with WV (v=p,p:p")  belng t h e  pos i t i ons  of resonance poles . F i v e  
r e a l  c o e f f i c i e n t s  An can be expressed i n  terms of resonance masses 
mV ,widths rV and coupling-constant r a t i o s  gV= fvnn  / fv  ( f v n n  . f V  
correspond t o  t h e  t r a n s i t i o n s  v 4 ntn-, v + y ,  r e spec t i ve ly )  by 
r e qu i r i ng  co r r ec t  normalization F,(O) = 1 and threshold  behaviour 
6: - q3 f o r  q + 0 toge ther  with tak ing  i n t o  account a connection 
of VMD pion form f a c t o r  represen ta t ion  with formula (11) i n  t h e  
1 imit rv+ 0 sepa ra t e ly  f o r  p ,pand  pIpresonances /'/ 

Formula (11) has been compared with 288 d a t a  on F, ( s e e  /' ' /, 
re fe rences  t he r e in  and / ' z v ' 3 / )  from t h e  space l i ke  and t ime l i ke  
regions.  The f i t t e d  parameters Al ( i - 1 , .  . 9 )  were Re Wp . Re W p,,, 

I 
Im Wp . I n  Wp,, , coupl ing  cons tan t  r a t i o s  gp, gp,. gp,,. po s i t l on  
of t he  e f f e c t i v e  i n e l a s t i c  th reshold  sl and t h e  modulus of t h e  p-w 
in t e r f e r ence  amplitude t .  The i n t e r f e r ence  phase 4 can be 
expressed by mp, r and m,/'/. The parameters Re Wp and I m  Wp,,of 
t h e  resonance pp(?$50) have been f i xed  a t  t h e  values corresponding 
t o  mp- 1310 MeV, rp- ,400 MeV which a r e  t y p i c a l  for  a few f i t s  

1 with small  modif icat ions of formula i l l ) .  Presence of t h e  
I resonance p. is important f o r  t h e  q u a l i t y  of t h e  f i t ,  however 

1 f i x i n g  its parameters . is necessary due t o  t h e  f a c t  t h a t  d a t a  
po in ts  a r e  r a t he r  s c a t t e r e d  i n  t h i s  region and making mp and r,,, 

i fk-ee would in t roduce  r a t h e r  s t r ong  c o r r e l a t i o n s  t o  t h e  covariance 
matrix. 

The r e s u l t s  of t he  bes t  f l t  (transformed t o  t h e  s-plane)  a r c :  

m . 760 + 4 M e V  P I- P = 143 + 3 MeV g P - - 1 . 1 9  2 0 . 0 3  

s l=  1 . 4 2  2 0 .06  GeV' t . 0.0146 + 0.0006 gp, = - 0 . 40  2 0.06  

A good simultaneous description of t h e  space l l ke  and t lmel lke  da ta  
has been achleved with Xz/D F = 1 45 Numerical evaluation of t h e  
i n t eg ra l  ( 5 )  with K fin and Fn glven In (71,  ( 9 )  and (11) y l e ld s  

P '  

where t h e  statistical e r r o r  28.10-'f ( t o  be compared wlth t h e  
values 22 lo- ' '  of KNO and 43 10-"of CLY) has been obtalned by 
t h e  formula 

aa 
02= C C I J  DIDJ , D l =  % . (141 

1 J 1 

C I J  1s t h e  n lne  by n lne  ex t e rna l  covariance matr ix of t h e  f l t  a s  
given by t h e  Hesse subroutine of t h e  MINUIT program (wl th  t he  
parameter UP ad jus ted  t o  9 parameters) The values of dlagonal 
matr l x  elements have been checked by MINOS subrout  lne .  Eva1 uat  ing 
t he  same l n t eg ra l  by t h e  trapezoidal r u l e  we f lnd  

where t h e  sys temat ic  uncer ta in ty  24x10-'l 1s t h e  e r r o r  a s  given by 
TRAPER in t eg ra t i on  over t h e  experimental c r o s s  s ec t i ons  
supplemented by sys temat ic  e r r o r s  of measurements. I t s  magnitude 
is c l o s e  t o  t h e  value 27x10-" found by CLY who however use i n  
f a c t  a model e r ro r  a s  t h e  sys temat ic  unce r t a in ty  of azn .  Our 
model e r r o r  is 40x10-" t o  be compared wlth t h e  value 150xf0-" of 
KNO obtained by t h e  same method but being used again a s  t h e  
sys temat ic  e r r o r .  Adding our t h r e e  e r r o r s  quad ra t i c a l l y  g ive s  t h e  
t o t a l  e r r o r  of t h e  dominant two-pion pa r t  of aVaC t o  be 54x10-". 

P In  p r i n c i p l e  t h e  same procedure can be appl ied  t o  t he  
two-kaon con t r i bu t i ons .  A s u i t a b l e  genera l ized  VMD model f o ~  t h e  
charged and neut ra l  kaon form f a c t o r s  with co r r ec t  a n a l y t i c  
p rope r t i e s  has been derived in Ref. 14. The f i n a l  formulae f o r  t he  
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cross sectlon in the o region performed recently ip Novosibirsk 
and, to some extent, from the use of Breit-Wigner formulae to fit 
the data on $n Though KNO have also used Breit-Wigner 
parametrlzations f w  the w and Q resonances, they have performed 
error estimates by means of the statistical errors of the measured 
total and leptonic widths of w and Q and not by fitting the 
experimental Gross sections On the other hand. CLY integrate over 
experimental Jata with large resultant statistical error of - 17%. 

For our calculation of the three-pion contribut~on we employ 
the Breit-Wigner parametrization of the form 

where u(w1 and a(#) are the cross section values in the w and Q 
peaks and rl(s)= I-ls3'Zm;3, i=w,Q. To take into account the w-Q 
interference wlth negatlve relative sign is important for the 
correct description of the data in the region between the two 
resonances and above @"7' We have used essentially the same data 
above 0.66 GeV2 as KNO and CLY with the addition of the 17 data 
points from Ref.18. On the other hand, for s < 0.66 GeV2 new high- 
quality data from the experiment with cryogenic magnetic detector 
in Novosibirsk have become available recentlfl=/ln the experiment 
a new method of resonance depolarization for the beam energy 
calibration has been applied for the first time. This procedure 
led to significant suppression of the systematic errors. Since the 
statistical errors of the measurement have also been reduced in 
comparison wlth earlier experiments and the results" '/ are fully 
compatible with the world averages/'e( we take only these data for 
s < 0.66GeV2. The optimal values of the fitted parameters obtained 
by comparing formula (22) with 76 data points from the interval 
9m:S s S 2 GeV2 are 

m,=781.8 f 0.3MeV rw=9.5+-0.8MeV u(w) = 1519 +120nb 
(23) 

mQ = 1019.6 f 0.3 MeV rQ . 4.3 f 0.7 MeV u(Q) = 623 2 92 nb . 

with resonance parameters (23) yields 

The statistical error obtained from the covariance matrix is 
17x10-'I. The model error is rather large because we have included 
in it the contribution coming from our ignorance of the 
experimental behaviour of 3" below 0.5 GeVZ. The value 16x10-" 
was estimated from the difference of aEn values obtained by 
extrapolating the model curve (22) to the three-pion threshold and 
by the TRAPER integration over the experimental cross section 
starting at the point 0.7502 GeV. 

The last contributions to aEaC from the region below 2 GeVZ 
come from processes ete-+ 4". 517.61~. We per form TRAPER integration 
and error analysis for these components of aVaC. One could in 

f' 
principle try to fit the data by the Breit-Wigner functions in 
2nt2n- and nonontn- channels . but the intermediate resonance 
states are not completely clear for these processes /' .' and, 
moreover, for our purposes we need only a part of the 
corresponding cross sections below the peak. We use the same data 
as in Refs. 2 and 4 supplemented however by important new 
 measurement^/'^/ for both the four-pion channels. The results are 
displayed together with all other low-energy contributions in 
Table I. 

B. High-energy region 

As noticed by CLY, one can considerably reduce the errors of 
the integral (51 coming from the region s > 2 GeV2 by considering 
the QCD expression for the quantity R instead of experimental data 
from individual channels. Really, KNO, who have used data, quote a 
rather large systematic error for example for the contribution of 

more than two hadrons (43x10-"). On the other hand, there is no 
systematic error if one uses Q ~ D .  In our opinion, however, it is 
necessary in this case to check that the results obtained with the 
help of QCD expression for quantity R and by integrating over 
experimental data on R really coincide. In this section we 
describe our work along this direction. 

Evaluation of the three-pion portion of the integral (5) by means 
of CERN program RIWIAD using the Breit-Wigner cross section (22) 



TABLE I Contrlbutlons from the reglon s < 2  GeVa t o  101'a 
!' ' 

Channel Central value S ta t .  e r ror  Syst. error Model error 

ntn- 4985 28 24 40 

K'K- 235 16 9 3 

K g K E  183 12 9 2 

n"nfn- 569 17 9 18 

nOnOntn- 140 4 6 - 
t - t -  n n n n  55 2 3 - 

The experimental information on R(si 1s rather r ich .  In the 
analysls we use data from 21 di f ferent  exper~ments published 
durlng the l a s t  ten years a s  collected by Marshall ;''P' The author 
has performed a simultaneous f i t  of these data s e t s  t o  re l lably  
determine the strong coupling constant as.  One of h i s  conclusions 
i s  tha t  three data se ts"21 ,"'"' should be renormallzed modestly 

t 
I n  order t o  be consistent wlth the  remaining s e t s .  We follow t h l s  
prescription in the  evaluation of the  hlgh-energy contribution t o  
a v a c  

b !' 
by means of data on R .  The resu l t  of TRAPER lntegratlon 1s 

Total 6174 39 29 44 

TABLE 11. Contrlbutlons from the region s > 2  GeV2 t o  10"a . 

Interval ( G e V z )  
and method Central value S ta t .  error Syst. error Model er ror  

2 5 s 5 9.61 586 17 - 2 
QCD 

9,61 < s 5 2.0.21 98 3 5 - 
cc t h r e s . .  data 

20.21 < s I 81 0 90 
QCD 

81.0  < s I 196.0 19 0 1 - 
bb thres .  . data 
s > 196, QCD 20 0 - 0 

v .  Y resonances 7 1 4 4 - 

Total 884 18 7 2 

and the e f fec t  of the downward renormallzatlon 1s t o  decrease the 
a value by 55x10-'! Of course the  above resu l t  concerns only the 
!' 

contlnuum. The contrlbutlons from the  J/q and Y resonance famllles 
should be added. In the narrow-wldth approxlmatlon they a re  
expressed as  

where Tee 1s the ete- wldth of a given resonance, whose 
s t a t i s t i c a l  and systematic e r ro r s  induce the  corresponding errors  
of aLes. The individual contributions from the  I/$ and Y 
resonances a r e  l i s t e d  in Table 11. 

In the  QCD calculation of the  contlnuum contribution we have 
excluded the  threshold regions 9.61 - 20.20 G e V a  (cc)  and 81.0  - 
196.0 GeVz (bb) where the  data have t o  be used. The QCD 
expression for R(s) calculated recently t o  the  order O(a:) is /"/ 

where Qf i s  the e l e c t r i c  charge of the  quark of flavour nf.  I t  is 
interes t ing that  the  coeff ic ient  of the  O(a:) correction is 
unexpectedly large,  af fect ing s ignif icant ly  the  value of the 
extracted QCD sca le  parameter A The effect  of the 



next-next-to-leading term on the value of aR may therefore also be 
Cc non-negligible Indeed, we have found for example for the 

contribution frorn the region 2 5 s 5 9.61GeV2 

As can be seer: t hp  :nclusion of the O(a:) correction into R 
increases tw~ce the error lnduced by the uncertainty of the 
parameter A (for the latter we took A . 150 + 50 MeV """' 1 
Summing up all contr~but~ons from Table 11. we find 

The systematic error comes from the cc and bb threshcld reglons 
The model error is negligible, slnce after the sllght 
renormallzatior~ of three R data sets and the lncluslon of the 
third order term in (28) both the methods used yleld the same 
value of a; 

I V. Summary and conclusions 

Our final result obtained by summlng up all entries in 
Tables I and I1 is 

where the errors have been added quadratically. Comparing (30) 
wlth the prevlous results (4a.b) we see that while our mean value 
is very close to them confirming thus the overall consistency of 
all three results, the real improvement over the last analysls /4'' 

rests in dlmlnlshlng the total error almost twice down to the 
value 68x10. - I 1  The increase in the accuracy of avaC stems from 

Cc the low-energy reglon. Flrst, the statistical errors of the 
two-pion and two-kaon contributions have been reduced by a factor 
of 1.5 and 2, respectively, due to the use of rather accurate 
global analytlc models of the pion and kaon electromagnetic form 
factors. Second, new precise experimental data on the cross 
section a(e+e-+ non+n-1 analyzed by means of the interfering o 
and 4 Breit-Wlgner amplitudes led to significant reduction of the 

errors of thls channel New data on the four-plon e'e- 
annlhllatlon ''I " contributed to partlal suppression of the total 
statlstlcal error, too 

We have done independent integrations dlrectl y over 
experimental data In the channels where models have been used. 
Besldes obtaining in thls way the estimates of the corresponding 
systematic errors lt was posslble to use the deviations of the two 
rethods as a measure of pcsslble model dependence of our results 
That the model errors are sufflclently small glves a certaln 
credlt to the flnal results on avaC 

Taking lntc account the ~ ~ { a n d  weak contributlons as quoted 
In lntroductlon together wlth the new value of hlgher hadronlc 
contributlons /'/ 

new value of the total anomalous magnetlc moment of the muon will 
be 

The error is about 38 % of the one-loop effect of the weak 
interactions. This creates a real chance to detect thls 
contribution (and also the possible one of the same order of 
magnitude predicted by some superstring-inspired models /''/) in 
the experimental aCc value after the improved g-2 measurements will 
be accomplished. 
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