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Figure 1. Compilation of different experimental results on the cosmic rayv all-
particle energy spectrum around the knes. The effect of a 15% uncertainty in
energy reconstruction is indicated. (Refs.: Akeno [16], Tibet [17]. MSU [18],
HEGRA [19], DICE [20], Casa-Mia [21], Blanca [22], Gamma [23], EAS-TOP [24],
Yakutsk [25], Norikura [26], Tunka [27], KASCADE [28, 20, 30|, compilation of
direct data by Watson [31].)

Flux (m?®sr s GeV)™

—_
(]
-~

_
o
LS

2,

—10
10

-13
10

10

—19
10

—22
10

—25
10

—28
10

=N
L =R, .

r Iy, Fluxes of Cosmic Rays

- /\‘\

= L /:y[‘ﬂ

L “a . (1 particle per m*—second)

— 0

E "

= ;)f}

. O

= e

= o

s Ankle =

L (1 particle per km’—year)

- I

- |T

| (Swordy —U.Chicago)

|||||||I 1 |||||||I 1 |||||||| 1 |||||||I 1 |||||||| 1 |||||||| 1 |||||||I 1 |||||||| 1 |||||||I 1 |||||||I 1 |||||||| 1 |||||||I 11l

10° 10" 10" 10" 10" 10" 10" 10'® 10" 10" 10"° 40%° 10?!
Engrgy (eV)



Primary Proton spectrum

4
?1 n - 1 y 17 | j | | 1 ¥ T T T 1 T F Il |} ] 1 | | L Il | 'IE | T 1 TTE] | -
— o =— PROTON satellite"]
= , y —— Tibet-1 —
— o
— i N s —+— AKENO N
s *'i'f‘_l:;uc i
u.;iﬂ O F oy ]"Ef"r.‘na-r_-,_t .
—
210°
L e -
wd b .
o 2.74 _
— @ This work(QGSJET+HD)
g —@— This work[QGSJIET+PD) -
> 2 - This work(SIBYLL =HD) v,
ww 10 [ = This work(SIBYLL+PD) . T =
L - —ir— Tibet-B.D.(QGSJET+HD) I : -
L e Tibet-B.D.(QGSJIET+PD) - v ]
KASCADE(OQOGSJET)

]

T —W— KASCADE(SIBYLL)

LA BRI 45 B gty i A 2= % 30%, DA+ A1 |

@ KASCADE: {53 7E2-3PeV(BI R (i), 2mifl, % 10°  10°
1% i Energy (GeV)

&®ASgamma: YT 1E~400TeV, ZZ2H] )

|

—




Primary spectrum

observable
(E)~ EY
— I(N)~NP
NX(E) e S J
T
Secondary component vs E B:'}’ /oL
PRMFZ A o] 7 -
A EIRNR BTS2 ] B sETE

0,1

0.01-

1B3

1E4

dr/aN,

1E6

1E7

1E‘8|IIIIIIIII rT 7T T 17T 1T T 17717 17 17T 17 17T 17T 17 17 17 17 17 [T 1T 17T 17 17 17 17T T T T 17 T T T T T T 17T

CORSIKA (ver. 6.9, QGSJET, Gheisha)

AT?!

7 IR NG| e i e b A 2: o

LOG10(N,)




gﬁ%%?ﬁg&ﬁgﬁ:}m “,El.%u i-,l' - i f ricle
m+HEE. e

eK K%

EAS Thunderstorm N ¢ f H

| | hadrorgjic l/ \b \/ kJ \/ N

R e P 5 ik ov
. : d t on
" I muin lal
he\."t Toy, 1 mzcc later e TOR \
- LT L " :
p,n, T, K e e
uc
neutrinos  component @ component

« P LENBTFERBMEPRHYE (TR, B, U=
Wi B28%F) REBRNEEKXKEMVERNZE ST T, &R

¥ 2453 B B MR PRI R A E AR T

o« EASH R FIRMBE AT U EEASTXIEF, LLRRNBETFELES
BEBNMENSE, BESHMEEE-ELE.

=

4,




EAS
I 55

P RO

..F‘-‘l:* — DGSJET-GHEISHA, RS m  |F

E, aV

Fig.
TeV (left panel) and 1 PeV (right panel) for sea level (upper panel) and for 4300 m a.s.l.(bottom panel)

FALIOR . mRERT P B & 1E &R 1) Thermal neutron
gE— flux produced by EAS at various altitudes, Yu.V. Stenkin, V.V.
10" 10" " Alekseenko, D.M. Gromushkin, LIU Ye ,MA Xin-Hua, ZHAO lJing,

p. 30 TeV, sea kevel G b, E=1 PaV, soa lavel
0204 ] &
s —-e =
£ -1 : 015
£ ——h i
) > 5
= £ 010
=1
g ;
S o5 E o054
I
a4 0.00
LOG0{Mec) o104}
0254, [ p.E<30Tev, 4300 mas.. 0.25- [p. E-1Pev. 4300 m]
e
020
,% 015 o
= =
£ =1
Z 0.104 £
q 2
s .
o (.05 a
0.00

log10(M,) bog10(hkx)

2. Different EAS components size distributions for primary protons and primary energies equal to 30

. Chinese Physics C Vol. 37, No. 1 (2013) 015001

¥, HHEET

/b B ISR T R RS T AR KB I 7 H

EASH

223 HESR. RIFRELEFEHRI2NMEER




en-detector design | -PE water tank, @=72 om, h=57 om
2 - lid ©=30 cm
2 3- 6”PMT
B — 4 - scintillator, s=0.36 m2
5 - reflecting cone
n-efficiency - 20%
thickness - 30 mg/cm?

6Li(n,a)’H+4.8 MeV

ZnS(Ag) is a unique scin-
tillator for heavy particles
detection:

160,000 photons per capture
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Oscillogram of the en-detector signal in a case of EAS
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Figure 3. Lateral distribution of electro-
magnetic component of EAS at 4300 m a.
s. L. altitude. Histogram - experimen-
tal data. @ - simulation for protons, O -
simulation for iron, NKG function (4),
- - - -ARGO-YBJ experimental fit (3).

o 4+

Figure 4. Lateral distribution of sec-
ondary thermal neutrons in EAS at 4300 m
a. 8. l. altitude. Histogram experimental
data, ® - simulation for protons, O - sim-
ulation for iron, ——KASCADE function
for hadrons with rh raised to 20m (5).
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4t harmonic of Moon month in neutrons and “charged” (1 week wave)
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4th harmonic of Moon month (T=7.38d) observed at Tibet level.
Positions of moon syzygies are marked by circles.
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one EAS event
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