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A wide class of modern renormalizable theories of weak nnd 
electromagnetic interactions,based on spontBneoualy broken ̂ euge 
symmetries,essentially contains weak neutral currents to the first 
order in G ..This makes the existence of neutral currents n vital 
problem. 

Presently,high energy neutrino beams are used to study the pro
cesses,which could have been induced by neutral currents.Existing 
data,however,are not precise enough to make a definite conclusion 

/I 2/ about neutral currents.' ' ' 
In the present note a possible method of investigating weak 

neutral currents with д S*0 by means of low energy neutrino beama 
/ ^ 100 MeV/ is discussed. 

We consider excitation of nuclear giant dipole state* by neutri
nos.The calculations performed show that this process is valid 
for detection of neutral currents in the heaiiltonien of weak inte
ractions, if any. 

Let ue consider as an example the neutral current arising in 
the Weinberg theory,' ' The interaction between neutrinos and 
neutral hadronic current with д S»C takes the form 

#»-££$£&•£)*)£*. 
where 

-4 Z." Z-bvn ®w Z. ' /2/ 

Here J^ la the operator of electromagnetic current of hadrona, Ji 
is the third component of V-A hadronic weak current, Ьиг "w para-

-5" ~2 
meter in the Weinberg theory andG^^O Afp is the constant of 
weak interactions, 
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t he рГО'Л*:*8«3 

;;+ A - v(v) t A' , ™ 
ir? г>пу h-i-lroiiB or nuclei. For the matrix element 

Here A snri A renresen- the four-momenta of the incident and out-
^oinsr neutrinos /.-tntineutrinos/, p and p' represent the four-momen
ta of the part icles ft nnd A respectively, / ' is the leptonic cur-

<7cC 

rent. For the differential cross section we obtain 

where A? is the mass of the initial hadron n , yru,£* k^ к a ~~ && к Л + 

•^клк, Я, '- k—k, V= ' \jf is the laboratory energy, transferred to 
the hndronic system and Qr is defined as 

JUP'^VP^H^/P'^-P^^^^)^ гг 
• / в / 

-j 
We can rewrite the neutral current in the following way 

Z?- V+A. 

l/*= U-2*S0„)Z -J£ 

c6 / ? / 

S 
^ I J- * ЭД v„ I -л - J* / 8 / 

an A^ ia the axial part of the current 5^ , Ул ia the iaoscalar 
part of the electromagnetic current. It ia evident from /5/, that 
interference between vector and axial vector parte of the current J1, 

л-
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doee not contribute t .> the еш. of the его? 
cessea /3/. Thus one has 

AA ! —__ 1 +./ ] .- . ... m,. 

of Ihe ve-tor /axial/ where ™ ^ < 2 , / ^ A / *-S t^« contribution to б^~ 
part of the neutral current. 

In the case of giant dipole resonance, KS is shown in /5/, the 
isoscalar p&rt of the electromagnetic r-rrent does not contribute 
lo the matrix element of the process. One finds 

^ = i/-^<u^ ф ; ^ e • /ia 
an 

The tensor Ci has, aa ia wall known, the following general forrc 

vhere по an<3 yv. &r? functions of i£,~ and У » £a far ea we p.re 
dealing with low energies» w» take into account the first terms 

г 
г • 

&ТЯ 

of the expansion W in О . Ve have 

^ > f e ° 7 ^ ^ f 
,г /12/ 

г where 6V ie the total croea section of photoabeorpt ion and aL1* y,̂  
Omitting the contribution of the axiwl part of the current we 
obtain the following inequality in this approximation for the aum 
of the total cross aections of the processes /3/ 
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£ is the neutrino /antineutrino/ energy in the laboratory sys

tem.We have calculated 6 0 for the set of heavy deformed nuclei. 

For these nuclei the photonuclear giant dipole croaa section ia ap

proximated by the sum of the two Lorentz curves / ? / 

In the table we show the numerical values of 0 0 for eight nuclei 
and energies E - 30,50,100 MeV.The parameters of the Lorentz 
curves were taken from a review /7/.The values S"0 ^calculated from 

equation /14/ has been plotted in figure aa a function of E. for 
. T T51 7"» Ш two nuclei |/ and iQ. . 

The table and the figure show that studying the process of 

excitation of the giant dipole states by a neutrino beam from me

sons factories one may answer the question of the existence of 

weak neutral currents predicted by Weinoerg-type theories. 

We would like to thank S.I.Bilenkaja for her help in making 

numerical calculations,as well as S.S.Gershtein,Ye.A.Smorodinaky 

and R.A.Eramjan for many valuable discussions.. 
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Table 

E(MeV) 3 0 00 100 

v 5 : 1.4 I O - 4 2 2.5 I O - 4 1 7 .1 I O - 4 0 

H n 5 3 1.6 1 С - 4 2 2.7 I O " 4 1 7.4 I 0 " 4 0 

C o 5 9 1.9 I 0 ~ 4 2 3.1 I O - 4 1 8.4 I 0 " 4 0 

E h 1 0 3 6.1 J O " 4 2 9.0 1 С " 4 1 2.3 J O " 3 9 

I n 1 1 5 8. У ТО" 4 2 I.Я И Г 4 0 3.2 Ю " Ь Э 

T b I 5 9 1.3 I O - 4 1 1.8 I D " 4 0 4.S И " 3 9 

H o I 6 S 1.6 I 0 - 4 1 2.2 J O " 4 0 5.4 J O " 3 9 

Т е 1 8 1 1.7 I 0 ~ 4 1 2.3 I O " 4 0 5.5 И " 3 9 

Values of b~0 for energies E =30,50,100 HeV. 
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Fig. I . О о as в function of С for V andia. . 


