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Abstract

TheEAS-1000prototypewasconstructedin thecentralpartof theEASMSUarrayfor thenew instrumentation
testingandfor checkingits reliability andstability at a long EAS arrayoperation.A brief descriptionof the
prototypestructureandthefirst scientificresultsof theprototypeoperationarepresented.

1 Intr oduction
Since1996the prototypeof the EAS-1000array is beingoperatedin the centralpart of the EAS MSU

arrayon thesiteof Moscow University. Themainaim of theprototypeoperationis testingof new instrumen-
tationandcheckingof reliability andlong durationstability of apparatusin naturalconditions.Theprototype
comprises8 scintillationdetectors(DetectorUnit—DU) with

�
sq.mareaeach,placedin orthogonalnetwith

step ��� m (Fig. 1). Scintillator is viewed with onephotomultiplier(FEU-173). The PM signalamplitude
(charge is integratedover 5 microsec)andthesignalarrival time aredigitizedandsentvia opticalfiber cable
to theCentralRegistrationUnit.
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Figure1: Thelayoutof thedetectorunitsof theEAS-1000prototype.

Theelectronicsof theprototypecanmeasuretime intervals in range� nsec–��� microsecwith accuracy of� nsecandamplitudein range
�
–
� ��� relativistic particles(r.p.) with accuracy of 10% (Fomin et al., 1998).

Thedigital partof electronicsimplementedonFieldProgrammableGateArray (FPGA)XC-4008with ������� –� ������� gates/packagefrom Xilinx Inc.
TheEASeventsareselectedby coincidencein timeof theDU signalswith theamplitudethreshold�	�
� r.p.

in � neighboringDU makinga squarein the orthogonalnetwork. The coincidenceresolvingtime ( ���
 mi-
crosec)is quitesufficient for shower registrationatdetectorspacing����� m for any zenithangles.



2 Scientific Results
Theexperimentaldatawerecollectedduringtheprototypeoperationtime in theperiodfrom August,1997

till February, 1999.For analyses
� �� dayswereselectedwhenall 8 detectorsworkedonroundtheclock(total

time ��� ��� hours).Thenumberof detectedshowersis
� �
� ����� ��� (meanrate ����� shower perminute).

Thedistribution of arrival temporalintervalsbetweenneighboringshowersis presentedin Fig. 2. It canbe
approximatedwell by exponentialdistribution of thearrival time intervals assumingthat themomentsof the
eventoccurrencearecompletelyrandom.Themeanvalueof a temporalinterval is about

� �	� � sec.
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Figure2: Distribution of arrival temporalintervals.
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Figure3: Dependenceof theshowersrateon pressure.

For eachdetectedshower the main parametersaredetermined:the arrival directionof shower axis, its
positionon theobservation level, the total numberof chargedparticles.Thevaluesof atmosphericpressure
andtemperaturearealsoregistered.

Thedependenceof showersrateon pressureis presentedin Fig. 3, where ������� is a numberof shower per
hourand � is themeanpressureduringanhour. This dependenceis well describedby exponentiallaw with
thebarometriccoefficient ��� � � � � ! "�	�#�$�$� ��� ��%'& mm Hg %)(*�
Thestraightline in Fig. 3 is theresultof linearregression.

As to the temperaturecoefficient, thecorrelationof shower ratewith temperatureis practicallyabsentin
temperatureinterval studied.

The siderealtime variationof cosmicrayswasalsostudied.Using the methodof harmonicanalysiswe
obtainedtheamplitudesandphasesof thefirst andthesecondharmonics.They are

+ (
� � �
 �,� � %'-�. / (

� � ��0 . and
+ &

� �1�2� ��� � % � . / &
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respectively. Theerrorsfor amplitudesandphaseswerecalculatedaccordingto (Linsley, 1975)andprovedto
beasfollows: 3 � + (54 & �

� � � � � �,� � %'-$. 3 � / ( �
� � ��0 . 3 � / & �

� �6� 0 �
Thus,thepresentedvaluesof theamplitudesareonly theupperlimits for theanisotropy. Theobtainedresult
correspondsto themedianprimaryenergy about � ��� � ( � eV.



Thecurrentdataon theanisotropy for thenorthernhemisphereareshown in Fig. 4, taken from (Smith&
Clay, 1997).Increasingof statisticsfor furtherstudyof thecosmicray anisotropy will becontinued.
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Figure4: Amplitudeandphaseof thefirst harmonic.Circlesrepresentour results.

In additionwe canpoint out that theprototypeallows to obtainsomeEAS parameters.Theresultsof the
EAS electronlateraldistribution werepublishedin (Fomin et al., 1998). Herewe presentexperimentaldata
on the EAS densityspectrum(Fig. 5). Increasingof the densityspectrumslopeat densities7 � � - m %'& is
explainedby existenceof thekneein theEASsizespectrumasit follows from theanalysismadein ourearlier
paper(Kulikov etal., 1982).
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Figure5: TheEASdensityspectrum.
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