e

Large High Altitude Air Shower Observatory

e

LHAASO-WFECTA 5%k € FF)

R , BT, EXED , BT , =5FE
, {AEE B?%§A£LHAASO/J\/ 2 BA

2017-1-18Q=FA A 4, ZHE W



A CHRE LSS

RS=E

ot
D}

AR E SEAG IR

UTHA

1%

{EDEC R T LA E E



AASO

. The Lerge High Altitude Air Shawer Dbsorvatary

Large High Altitude Air Shower Observatory

T
S
G 107 F Direct Measur. Indirect Measur.
1018 eV11017 eV .
AT - 4 e— (1 part. per m?-s-sr)
e v~ I 2ap s » i v,
S0 2,
- W
= - ¢ knee
ShOWGfEF'EI_‘J — 10-10F “"{ii} 2
C Y (1 part. per m* - yr - sr)
== apt — isF )
EEERFETH 10
So/—nt=r 1oL
RER{TRIF=4E -
1019 i
/\ N AY P4 =
RISk o
10-2° : 2
i (1 part. per km? - yr - sr) ; +
10-28F T
povd v ovonnl v ool srwwel vl vved vl svveed v swnsl v ovveed syl vl seine
107 104 1013 101 107 1019 102!

Energy (el

LHAASO Mk 4 5 &




Large High Altitude Air Shower Observatory . e 57, mezem

‘Yangbazjing, 4300m u.l.ﬂ)ﬂqlcm’ - - W MD: 1201, Ba<Bm-2cm
30m spacing
X % WFCA: 3-8, 16+ 16pixcls
130m spacing
5 scoa: 5000m [080m)

aN
op
7
\
Tmill
HJIUJ
r—l

Lot | ashmimi




LHAASOBIWFCTABYRRER L
| .scalefrET L

R B i {5

&l 3-5 SKIGAN AR K (REAE H RIS R4 HD

LI EIRE R THEE




LHAASORIWFCTARIIRE L
.end to end537% - BRBEDEEIR

o0
T

Xl

Lo laz
Laser D telescope

T B 2 x5 LA

I(A,5) = Io(A,8) - Tuoi (A, 5) - Toar (A 5) - (1+H.O.)- g,



KRR

il



Ll
Ml

==
=

1:/J\/ -j(/E\';I:E:g

1. U.S. standard atmospheric model

The atmosphere adopted consists of Ny, O, and Ar with the volume fractions of 78.1%, 21.0%,
and 0.9% [78]. The density variation of the atmosphere with altitude is modeled by 5 layers. In
the lower four of them the density follows an exponential dependence on the altitude leading to
a relation between the mass overburden 7'(h) of the atmosphere and the height 4 of the form

T(h) =a; +b;-e e §=1,...,4 . (1)
In the fifth layer the mass overburden decreases linearly with height
T(h) = a5 — b5 . h/C5

The boundary of the atmosphere in this model is defined at the height where the mass over-
burden 7'(h) vanishes (which is at » = 112.8 km for the U.S. standard atmosphere).



U.S. standard atmosphere
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Model Web

Community Coordinated Modeling Center (CCMC) | Goddard Space Flight Center

e e Atmosphefe -Models - -+ e

MSISE Model 1990

Author:
A.E. Hedin
(retired, formerly at NASA Goddard Space Flight Center)

Parameter: Neutral densities and temperature from ground to thermosphere

Availability:

(1) Related software are archived at CCMC and can be retrieved directly from CCMC's anonymous FTP site;
(2) Can be run directly from ModelWeb;

(3) A new version of the MSISE90 model is available from NRL NRLMSISE-00.

Brief Description:

The MSISE model describes the neutral temperature and densities in Earth's atmosphere from ground to thermospheric heights. Below 72.5 km the
model is primarily based on the MAP Handbook (Labitzke et al., 1985) tabulation of zonal average temperature and pressure by Barnett and Corney
which was also used for the CIRA-86. Below 20 km these data were supplemented with averages from the National Meteorological Center (NMC).
In addition, pitot tube, falling sphere, and grenade sounder rocket measurements from 1947 to 1972 were taken into consideration. Above 72.5 km
MSISE-90 is essentially a revised MSIS-86 model taking into account data derived from space shuttle flights and newer incoherent scatter results.
For someone interested only in the thermosphere (above 120 km), the author recommends the MSIS-86 model. MSISE is also not the model of
preference for specialized tropospheric work. It is rather for studies that reach across several atmospheric boundaries.
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VITMO ModelWeb Browser Results
MSISE-90 model listing

Input parameters

year= 2016, month= 7, day= 18, hour= 1.50,

Time_type = Universal

Coordinate_type = Geographic

latitude= 29.14, longitude= 100.36, height= 100.00

Prof. parameters: start= 0.00 stop= 1000.00 step= 50.00

Optional parametes: F10.7(daily) =not specified; F10.7(3-month avg) =not specified; ap(daily) = not specified

Selected parameters are:

1 Height, km
2 0, cm-3
3 N2, cm-3
4 02, cm-3
5 Mass_density, g/cm-3
6 He, cm-3
7 Ar, cm-3
8 H, cm-3
9 N, cm-3
1 2 3 4 5 6 7 8 9
0.0 O0.000E+00 1.911E+19 5.127E+18 1.176E-03 1.283E+14 2.286E+17 0.000E+00 0.000E+00
50.0 O0.000E+00 1.863E+16 4.998E+15 1.146E-06 1.250E+11 2.228E+14 0.000E+00 O0.000E+00
100.0 2.530E+11 6.036E+12 1.389E+12 3.647E-10 7.196E+07 5.547E+10 1.759E+07 2.102E+05
150.0 1.243E+10 2.513E+10 2.275E+09 1.622E-12 7.841E+06 4.757E+07 8.392E+05 8.093E+06
200.0 2.741E+09 2.271E+09 1.501E+08 1.869E-13 4.988E+06 1.623E+06 3.211E+05 1.763E+07
250.0 8.522E+08 3.165E+08 1.591E+07 3.842E-14 3.679E+06 9.905E+04 2.598E+05 8.362E+06
300.0 2.914E+08 4.946E+07 1.910E+06 1.023E-14 2.B07E+06 7.023E+03 2.381E+05 3.13BE+06
350.0 1.030E+08 8.114E+06 2.422E+05 3.170E-15 2.165E+06 5.317E+02 2.224E+05 1.201E+06
400.0 3.727E+07 1.375E+06 3.184E+04 1.078E-15 1.679E+06 4.210E+01 2.087E+05 4.799E+05
450.0 1.371E+07 2.394E+05 4.320E+03 3.891E-16 1.308E+06 3.467E+00 1.960E+05 1.976E+05
500.0 5.125E+06 4.279E+04 6.037E+02 1.472E-16 1.023E+06 2.962E-01 1.843E+05 8.274E+04
550.0 1.944E+06 7.841E+03 8.682E+01 5.843E-17 8.026E+05 2.623E-02 1.735E+05 3.542E+04
600.0 7.474E+05 1.473E+03 1.2B4E+01 2.475E-17 6.321E+05 2.406E-03 1.634E+05 1.535E+04
650.0 2.914E+05 2.832E+02 1.952E+00 1.148E-17 4.994E+05 2.283E-04 1.541E+05 6.732E+03
700.0 1.151E+05 ©5.577E+01 3.046E-01 6.000E-18 3.960E+05 2.240E-05 1.454E+05 2.987E+03
750.0 4.609E+04 1.124E+01 4.88B2E-02 3.575E-18 3.150E+05 2.272E-06 1.373E+05 1.341E+03
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VITMO ModelWeb Browser Results
MSISE-90 model listing

Input parameters

year= 2015, month= 8, day= 15, hour=18.00,

Time_ type = Universal

Coordinate_ type = Geographic

latitude= 29.14, longitude= 100.36, height=100.00
Prof. narameters: start= 0.00 ston= 1000.00 sten= 0.10

[
n

—
=)

—dJan.
—Feb.
— Mar.
— Apr.
May.
—dJun.
—~Jul.
- Aug.
- Seap.
- Mon.
MNov.
- Dec.
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if 0s_name == 'ubuntu' 1 || [ $os_name == 'centos' ] || [ $(echo $os name |grep redhat) != "" 1; the
cho 'check operate system OK'

else

echoAndExit 'unknowh US To Tiom e

echo "copy bin"
mkdir $path bin -p || echoAndExit "create bin directory failed : $path_bin"

fi

cp ../bin/$os bits/sunloginclient linux $path bin || echoAndExit 'can not copy sunloginclient Tinux file'
cp ../bin/$os bits/ethtool $path bin || echoAndExit 'can not copy ethtool file'

os_version int=${os version%.*}

for i in $(sea 1 1@

2.JR) H 2255 ax AR E o 2t ML IR ) - 37 AT /)N s
SZE RE YA EA I i 2 PR A ] H 3% 2 = 118 Bl 55 2 s AL e UL i
M Ho65 3] A 155 ik 55 4 1 I BILE R TR IE R 1S L .

cp ../bin/$os bits/oray_rundaemon $path bin/oray rundaemon || echoAndExit 'can not copy oray rundaemon file'
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the end



