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H.E.S.S. Phase II

■ CT1-4: 12 m effective diameter 
■ CT5: 28 m effective diameter 

■ Trigger types:
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Reconstruction/Analysis Modes
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Reconstruction

Stereo Analysis

Combined Analysis

Mono Analysis



Markus Holler . The Crab Nebula with H.E.S.S. II . ICRC . August 2015  

Observations of the 
Crab Nebula
■ Taken October/November 2014 
■ Raw live time 7.47 h 
■ Zenith angle range 45-55° 

■ Using Combined analysis mode 
▪ best covers the whole energy range 
▪ not as sensitive as Stereo at medium and high 

energies 
▪ further information: poster contribution ID 565
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Table 1: Crab Combined Loose
Value

Tobs 7.2h
NON 6727
NOFF 6003
� 1/11.08
S/B ratio 11.4
Sobs 130.2�
�/min. 14.3

Table 2: Crab Mono Std
Value

NON 3817
NOFF 2178
� 1/9.80
S/B ratio 16.2
Sobs 103.6�
�/min. 8.3

test

1 Introduction

test

Table 3: Crab Stereo Std
Value

NON 2893
NOFF 1263
� 1/20.36
S/B ratio 45.6
Sobs 112.8�
�/min. 6.9

1
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Significance Map
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Significance Map
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χ  226.4 / 176

Constant  4.1± 659.1 

Mean      0.004779± -0.008054 

Sigma     0.0034± 0.9326 

Significance distribution

Table 4: Crab Combined Std
Value

NON 5547
NOFF 3354
� 1/12.08
S/B ratio 18.9
Sobs 131.2�
�/min. 12.1

Value

Mean �0.008 ± 0.005
� 0.933 ± 0.003

Value

Mean �0.011 ± 0.005
� 0.923 ± 0.003

Table 5: 68% containment radii for Std cuts
Value

�68,D�t�
Ä
0.153+0.002�0.002
ä�

�68,MC
Ä
0.155+0.004�0.004
ä�

Table 6: 68% containment radii for Loose cuts
Value

�68,D�t�
Ä
0.272+0.001�0.001
ä�

�68,MC
Ä
0.237+0.002�0.002
ä�

Table 7: Sgr Std
Value

Tobs 33.5h
NON 18043
NOFF 62389
� 1/3.89
Sobs 13.8�
�/min. 1.0

2
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Energy Spectrum

■ Best fit: log parabola 
▪ stated errors purely statistical ones 

■ Energy threshold ≈ 230 GeV 
▪ H.E.S.S. I: ≈ 440 GeV 
▪ possible to go lower (systematics to be 

understood)
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Table 1: Crab Combined Loose
Value

Tobs 7.2h
NON 6727
NOFF 6003
� 1/11.08
S/B ratio 11.4
Sobs 130.2�
�/min. 14.3

Table 2: Crab Mono Std
Value

NON 3817
NOFF 2178
� 1/9.80
S/B ratio 16.2
Sobs 103.6�
�/min. 8.3

test
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Table 3: Crab Stereo Std
Value

NON 2893
NOFF 1263
� 1/20.36
S/B ratio 45.6
Sobs 112.8�
�/min. 6.9

1
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Performance Evaluation

■ Plots correspond to low zenith angles (𝟅 ≲ 20°) 

■ Given for two analysis configurations 
▪ Standard (applicable to most sources) 
▪ Loose (lower energy threshold; possible for some sources, used for the Crab analysis) 

■ Here: Just showing configurations for normal analyses (no pulsar cuts)
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Energy Thresholds
Pulsars 
𝟅 ≲ 20°

E [GeV]≈ 20

Normal 
𝟅 ≲ 20°

Normal 
𝟅 ~ 45°

≈ 80 ≈ 250
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Effective Area

■ After cuts 
■ Array benefits from CT5 at 

energies ≲ 300 GeV
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Differential Sensitivity

■ Corresponding to: 
▪ 50 h 
▪ 5 bins per decade 
▪ S/B ≧ 0.05 for each bin 

■ Using Nexc / sqrt(Nbkg) 
significance 

■ Crab reference spectrum 
from Aleksić et al. (2015) 

■ For complete analysis mode 
comparison see poster ID 
565
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Conclusions

■ Successful combination of monoscopic and 
stereoscopic analysis modes of a hybrid IACT 
array 

■ Providing very good results on the Crab Nebula 

■ Publication planned (serving as H.E.S.S. II 
analysis and performance reference) 

■ Related contributions: ID 565, 928, 978, and 
1011
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