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Tien Shan EAS detector complex

Location: Nothern Tien Shan,
43◦ North, 75◦ East, 3340m a.s.l.

I CENTER-I:

* EAS detector system;
* neutron and gamma ray

detectors;
* undeground set;
* radio antennas.

I CENTER-II:

* EAS detectors;
* ionization-neutron

calorimeter (INCA).
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Neutron detector

(1) � 1 mm thick wall of an outer aluminum box,
(2) � gas discharge counter with 3He �lling,

(3) � the neutron moderator tubes

(1) � neutron detector, (2) � gamma detector,

(3) � 2 cm thick solid iron shielding
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Neutron events around the EAS core region
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The counters within 2 cm thick moderator tubes are #1, #2, #3;
plain neutron counters are #4, #5, #6. 3 / 11



Average time distributions of neutron intensity
(background subtracted)

I Thermal
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I Epithermal
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Lateral distribution of the intensity of neutron �ux
(background subtracted)

I Thermal
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I Epithermal
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Mean multiplicity of neutron signals

I Thermal
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104 105 106 107

EAS SIZE, Ne

101

102

M
E

A
N

M
U

LT
IP

L
IC

IT
Y

,
M

,
ev
en
t−

1

knee

M ∼ Nα
e

α1 =0.19
α2 =0.63

10−2

10−1

N
E

U
T

R
O

N
F

L
U

E
N

C
E

,
M
/(
S
·ε

),
cm
−

2

Gate time Tg = 160...8480µs.
EAS core distance range R = 0...36m.

6 / 11



Low energy gamma ray detector
I Internal set-up

(1) � PMT, (2) � NaI crystal,
(3) � electronics board,

(4) � 1mm thick outer aluminum
housing.

I E�ciency of gamma ray
detection (Geant4 simul.)
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EAS events with excessive gamma production
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Amplitude thresholds:
1 � 50 keV; 2 � 60 keV; 3 � 80 keV; 4 � 200 keV; 5 � 450 keV;
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Delayed emission of �excessive� gamma rays
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Statistics of the �excessive� gamma emission events
I Lateral

distribution
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I Relative observation frequency
�events with gamma / total EAS count�
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CONCLUSION
I the average temporal, lateral, and multiplicity characteristics

of low-energy neutron accompaniment were obtained for the
1014 − 1016eV EAS;

I within the central EAS region (up to 5�10 m from shower
axis) the integral neutron �uence detected after a shower
passage varies in the limits of 10−3�10−2 cm−2 for the said
range of primary EAS energies;

I seemingly, the behavior of the average neutron �ux parameters
changes noticeably near the knee of primary cosmic ray
spectrum;

I remarkable events with excessively prolonged emission of soft
gamma radiation (the �ux of 50�100 keV gamma rays remains
at the level of 10�500 cm−2s−1 up to a few hundreds of
milliseconds after the passage of shower front) were found
amongst the cases when the cores of above-the-knee EAS were
passing in vicinity to detector system.

11 / 11


