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Side tower:
4 mirrorsin 2 x 2 floors
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Simulation details

Shower production
— Corsika QGSJET-II /EPOS + FLUKA models
— proton /Iron for both two models
— E:50PeV ~5 EeV

— inclined events:
e zenith : 30~60 deg
e 700~ 1200 g/cm?
e azimuth: 0~360 deg

Detector simulation

v" WEFCTA simulation package (the longitudinal development curve of Nch)
-- photon generation and propagation
-- ray trace
-- electronics

-- event trigger
* CT:S/N >3.5sigma + line / circle pattern
* ST:S/N>2.5sigma + line / circle pattern
* Event trigger: CT + one ST

v" KM2A simulation package (muon information at 0.b.s level)

-- Parameterization on full G4 detector simulation
v' Offline combined events
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Fraction of Cherenkov

 Edge event

corner event or dthe<3e

=X lpvis

e Cherenkov dominant event

viewing angle<25° or >120° and track length <10°

¥

* Location of Xmax out of the FOV of tower array.

e Diverging SDP event (side arrays)

the weighted center of event falls outer 0.5° of the SDP.

1F | | |

N —— 50PeV -~ 100PeV
0.8} 100 PeV ~ 500 PeV’ 1-

3+ — 500 P&V~ 1 EeV
0.8 — 1EeV-5EeV ﬁ-

mAS =
A s B
0.2 AT I 2

e e -
-+ Ly o P | g
g A R T T

0 20 40 80
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Emission Angle (deg)

Fraction of Cherenkov lights

.vs. Emission angle

model primary | trigger cut final

QGS+P | 242540 | 33839 | 8059 (23.8%) | 25780
QGS+Fe | 121835 | 16037 | 3900 (24.3%) | 12137
EPOS+P | 237390 | 32581 | 7826 (24.0%) | 24755
EPOS+Fe | 124110 | 17144 | 4227 (24.7%)| 12197

Table1: Data statistics
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* FOV range (555 setup)

1. tower
11° ~ 67° | 31° ~ 87°
2. side (tower FOV is setas 31~ 87 )
319 ~ H9? 45° ~ T73° | 59° ~ 87°
--Tower 31° ~87° and Side 59° ~87°

* Relative location of arrays
1.555 .5km; 5km. 5km 5k
2. 554 Lf’ & Lg 1
3. 444

-- 555 and 554 setups are the candidate configurations.
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Setup 555 444 554
Tower | 11° ~ 67° 31° ~ 87° 317 e BT 317~ 870
Side 39° ~ 67° 31° ~ 59° 452~ 732 59° ~ 87° 59° ~ 8T7° 59° ~ 8T7°
16.75 | 34.4 19.7| 34.1 27.1 | 45.0 35.600 4523598 48.7 36.5| 53.6 40.0
16.85 | 42.8 235 | 423 32.1| 57.8 44.0| 59.7 46.9 | 61.0 451 | 67.1 484
16.95 | 57.6 29.6 | 55.2 40.2| 752 572 | 81.9 629 | 781 56.0| 832 60.3
17.05 | 654 316 | 670 474 | 8.0 63.1/f 93.6 708 884 61.3| 964 67.1
17.15 | 75.1 33.7| 729 51.1|100.4 72.1|111.3 80.8 [101.2 66.9 | 103.9 72.5
1725 | 81.3 342 | 79.1 53.9|107.2 77.7|121.1 872 |108.3 685 | 117.4 75.9
1735 | 914 346 | 83.6 55.6|121.2 83201373 981 | 1154 708 | 126.5 80.6
17.45 | 98.3 349 | 951 62.7|127.1 8531|1509 103.1 | 124.2 721 | 132.3 82.7
17.55 | 103.4 353 | 99.7 63.6 | 130.8 87.1 | 156.6 103.5 | 126.5 73.2 | 136.2 84.0
17.65 | 107.5 357 | 102.3 64.7 | 136.2 880NN, 127.3 751  143.5 85.0
17.75 | 108.2 35.9 | 104.1 66.0 | 140.5 90.2 | 164.2 104.1 | 128.5 76.9 | 147.8 806.1
17.85 | 108.9 36.2 | 106.3 67.3 | 143.8 91.3 | 166.3 104.3 | 129.6 77.4 | 150.1 87.3
17.95 | 109.3 36.5 | 107.5 69.5 | 145.7 92.4°P 1675 104:9° 130.7 78.3 | 153.3 88.1
18.05 | 109.8 36.7 | 108.2 71.3 | 147.0 93.2 [ 167.9 1053 | 131.2 79.2 | 155.2 88.6
18.15 | 110.7 36.9 | 108.9 71.8 | 148.1 94.1 | 168.5 105.8 | 132.4 80.7 | 157.7 89.3
18.25 | 111.3 41.2 | 1094 72.2 | 149.3 94.9/0 169.1 106.2  133.5 81.3 | 159.1 90.2
18.35 | 111.8 41.4 | 109.9 72.7 | 149.8 95.3 | 169.7 106.5 | 140.2 81.9 | 160.4 91.1

Table 2: Detector apertures under different conficurations. (unit : km? - sr)
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New Simulation Program
(G1EH: HhAhzk)

* Old Simulation Program

Used Fortran language, procedure oriented
Data and Logics are mixed

* New Simulation Program
Use C++ language, oop (T [A] %7 54)
MVC pattern
Cloud Computing




Hardware

1 computing server

CPU:Xeon E5 2620,2.4GHz,6
Cores

Memory:16G
Disks:12TB,RAID 5

1 storage server

CPU:Xeon E5 2620,2.4GHz,6 Cores
Memory:32G

Disks:24TB,RAID 5

Computing,Output Data




Software System

Simulator
. MRAC C++ MapReduce
LA (ZiHE)
Hadoop

o . GFS,BigTable
Scientific Linux &

Hardware




Simulator Classes Framework
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mal CorsikaAPI —

ma SourceData mal Propagation

aad OutputData

DatalO

Generation

— RootAPI




optimization of detector configuration (3)
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