
There is no compelling evidence for a threshold. 
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Fig.Ic - the distribution of energy Ev(GeV) 
5. Possible Neutral Current Events. 

There are two or three events among the Ise+ 

for which thr EMI information favors a hadron hy­
pothesis over the muon one(*'s 7, 8, 16). There is 
a possibility of EMI inefficiency although one does 
not expect it at this level. The intent is to stu­

dy the EMI performance during the ti~es these 
events occured for evidence of possible malfunction 
One of the three events,I6, could be an ve+ e• 

event but the others are not likely ~e's. 
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(presented b7 A.S.Vovenko) 

Tlae first observation of dimuon eveata ia 

t~e aeutriao iateraotioaa was done at Batavia 

b7 t~e FHPW-oollaboratio~l/ at neutrino energy 

above JO GeV. We made the aearala for l~-events 

ia tlae wide band neutrino and antineutrino 

beams with ener17 below JO GeV at the Serpukhov 

accelerator. 

The aeutrino deteeto~2/ with optioal spark 

oh&abera ooDSisted of two parts; productioa 

part and .. gnetiae4 iroa oae to deteraiae the 

atsn of tlae auoa aad ita momentum. The ••• of 

tlae seaaitive volume of the produotion part ia 

96 toaa. The spark chambers we~e triggered ever7 

aeoelerator pulse. 

Preliaiuar7 data oa the first experiment in 

nwutriao ~eam (80 k• pioturea) were publiahe4 

elanlaerr'21. 
~Jae aeoond experi .. at was pe~formed with 

dif~erent neutrino speotrua; we suppressed low 

energy part and enriehed high energ7 one to 

improve the conditioas for the seareh for 1j< -
events. The results of both neutrino experi­

ments alon«side with antineutrino data are 

ahown ia t~e Table. 



Table 

1f Protoas Number Number of Nu•b•r 
exp oa tlae If piOt'IU'IS -ljt -aunts of :1~-t-

tar set oandi-
dates 

NEtrrRINO 
1 9.4 1016 80 k. 11 leo 91 
2 1.3.6 ::!.016 90 lc. 8 lc. 17.3 

ANTI NEUTRINO 

.) 1,., 1016 100 t. .3.6 lc. 19 

All au.bera of eYeata are giYea fer fiducial 

Yolu.e of .34 toaa. AB7 lA -e·unt should Jaaye 

at leaat a traek witll. a range ia 1roa loager 

tllan o.48 • in the production part. Di•uen 

tandidatte baYe two such tracks and a distance 

at the Yertex lees tban 4 em. 

We did aot obaerye aay eYeata in which beth 

traeka passed throush the aasnet. Therefare 

aubaequent analfsis was carried out 1rrespectiYe 

of the sisn of the seeend muon. The lonser 

traelc ef the two we aas1gn to thl pri•ar7 .uon 

and the •hart on• to the produced. 

The penetratien distribution of the short 

traek partielee is the ~oat efficient wa7 for 

separation of real d~8n eYenta tre• batk­

sround. Fig. la and lb present integrated penet­

ration distributions tor the first and seooad 

experi••nts in neutrino baa•• together with the 

ealoulated baokground. 

1cf~~~------------------~ 

Fig. 1 a 
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Fig. 1 ~ 

0 

10 
m 

Fig. 1c 

Fig. l. The integrated penetration distributions 
tor the three experi•ents in compariaen with 
ealculated baoksround: a) - the first neutrine 
experi•ent, b) - the aeeond neutriao experi•eat, 

e) - the antineutrino experi••nt. 



A aiail~ diatribution in antine~trino bea~ 

ia ahown in ,iS• le. 

Cea~rius the experiaent~l data with Monte­

C~le generation of deep inelaatio neutrino 

~~ond antineutrino ~uteraotioll.s ws r!'aoh tne Qon"' 

elusion tnat the aajority of di.uon oandi~tea 

oan be expla1•e4 by inelastie neutrino eYenta 

wb,ere pio~ or kaoaa eithor pPOh t~ough of 

dee~ in flight. Caloulationa were perf~raed 

u•d•r the aaau.pt1on at sealiUS• Cbarged aulti­

pl1e1ty was ta.lctn fro• 11eutrino an~ •1eet:rop:r., .. 

4uot1on data/3/1 The knowledse of Yisible in­

teraction length for pion• 1n the deteeto:r ia 

of prt~ry iapo:rtanoe here. Therefore the oalib­

re.ti0n waa perfor•ed 1n Pion l)eaa (2 ~£ ~ $ GeV) 

a1ouaa1de with the e~tenaiYe Monte-carlo calcu­

lation for penetration of pion• in iron plates. 

T)le ab&pe of the obaerYed penetration distri­

bution for the aeco~ neutrino e~pert•ent 1• in 

~ery atro'S diaasree .. qt with t)le expeeted one, 

whereas for the firat experiaent tne agreement 

1• aatiataetory. a, subtraction the calculated 

baakgrouD4 troa experi•ental penetration dis­

tributieq we b&Ye effeet (4Q:l0) diauon •••nta 

for the aeeon4 neutrino sxpert•ent witn enercr 

of eaoh •uon l!'•ator tb&n 0•7' GeV. (In this 

0aae we oou~d only •••reattaate the background). 

Tne shape otJ?~ -distribution. for dimuon 

eandidatea ia oonaiatent with that for pion 

b&oks:round. 

'!'he e.baolute ratio l~y/V~P)t+X)jrr(;w~;:x) 
of di•uon produotion 4ependa on the detection 

tff10iOD.7 Whioh ~reatly infl~On008 by the pro­

dUDtioa ••ebania•• Bapeo1all7 it ie true for 

out neutrino apeotrua whioh is peaked at 4-' GeV 

and it 1• difficult to produoe the heaY1 object. 

NeYert~eleaa the tentati•• eat1aate waa done 

in tbe followina approxi.attoua: a) the enerar 

of eaeh IIIUoa ill a paU 1a E}..>--0.7, Gov. b) the 

•effeetiYe• region ot neutrino apeetr~ ia 

i'y~ 10 GeV. In thia oaae 

tCy '" (l.o!g:~) (1.6j:0.4).lo .. 2 • 

The nor.-li.atioa err0ra take into account 
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the uncertainties in the neutrino s~eotr~ 

and efficiency for~-eventa. 

The sensit1Yity ~f ant1neutrinQ expori~ont 

all~•• ~· to arr:~,ve at the oonc~usion t~t 

!; ~ 10-2 un9-er the ~1m11e.;o 1'\UUJDpt:l,onl! • 
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