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outline 

• Diffuse gamma-ray emission 

• YBJ-HA  (YangBaJing Hybrid Array) 

• Data analysis 

• Estimation of signal and background 

• Result and summary 
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Diffuse gamma rays 
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Diffuse galactic gamma-ray 

Undetected faint point sources 

Extragalactic background 



Galactic interstellar 𝜸-rays 
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For the sduty of : 
  1).Galactic CRs 
 
  2). ISM 
 
  3). ISRF 
 
  4). DM 
 

1. 𝝅𝟎 decay 

2.Bremsstrahlung 

3.Inverse Compton  
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?? 
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4. Annihilate or decay  

DM 



YBJ-HA 
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ARGO-YBJ 

 115 EDs : plastic scintillator   
 16 MDs : water Cherenkov 
 Energy range :  TeV to hundred TeV 
 Location: 4300m a.s.l. Tibet/China 
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Muon detector(MD) 
Electromagnetic  detector(ED) 



DataSet 

Experiment data ： 

 Duration：01/2017-06/2018(~160 days) 

 Number of events: ~𝟕. 𝟔 × 𝟏𝟎𝟖  

Monte Carlo samples: 

 Corsika_v74005：  

 CRs: 

• Hadronic model:QGSJET2+GHEISHA 

• Energy range:1TeV-10PeV 

• Zenith range: 𝟎° − 𝟔𝟎° 

• Location：YBJ (4300m) 

• Component：p He Fe CNO MgAlSi 

• Scale model：Giasser/Horandel Model 

• Number of CRs samples： ~3.5× 𝟏𝟎𝟖 

 Gamma-rays: 

• Spectrum index: -2.59 

• Number of 𝜸-ray samples： ~1.5× 𝟏𝟎𝟕 

 Geant4_v4.09.03 
 

Reconstruction ： 

 Arrival timeDirection 

 Detected  charge Energy proxy 

 The same procedure are used for 

both data and monte carlo samples 
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 Inside the array 
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 zenith< 𝟒𝟓° 

 𝐍𝐦𝐮𝐨𝐧 = 𝟎   

Energy estimator 

𝐳𝐞𝐧𝐢𝐭𝐡 < 𝟒𝟓°   



Energy estimation 
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 𝐦𝐞𝐝𝐢𝐚𝐧 𝐄𝐧𝐞𝐫𝐠𝐲: ~𝟐𝟎TeV 

 Number of  selected data 

samples：~1.3× 𝟏𝟎𝟔  

 

 𝐦𝐞𝐝𝐢𝐚𝐧 𝐄𝐧𝐞𝐫𝐠𝐲: ~𝟓𝟎𝐓𝐞𝐕 

 Number of  selected data  

samples :  ~3.0× 𝟏𝟎𝟓  

 

 



Estimation of  signal and background 

9 M Amenomori, APJ, 633(2):1005–1012, 2005. 

All-distance equi-zenith angle method 

𝑰 =
𝑵𝒐𝒃𝒔

𝑵𝒃𝒌𝒈
 



Large-scale CRs anisotropy 
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Significance  Level 

Relative  Intensity 

Adopted from the 
talk of Yingying Guo  

~15 TeV 



Diffuse gamma-ray  

±𝟑° 
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𝐨𝐮𝐭𝐞𝐫 𝐠𝐚𝐥𝐚𝐜𝐭𝐢𝐜 𝐩𝐥𝐚𝐧𝐞 
140° ≤ 𝐠𝐥 < 𝟐𝟐𝟓° 
 
 

Inner galactic 𝐩𝐥𝐚𝐧𝐞 
𝟐𝟎° ≤ 𝒈𝒍 < 𝟏𝟎𝟓° 

Significance  Map  

Relative Intensity   

Galactic longitude [degree] 
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All Sky 

Significance Distribution 
Inner galactic plane 

Outer galactic plane 

Consistent with Gaussian function 
No significant gamma-ray excess  



90% CL upper limit on flux 

13  Helene, O.NIM. A300 (1991) 132-136 

When the primary energy is ~50 TeV 

http://inspirehep.net/author/profile/Helene, O.?recid=297827&ln=zh_CN
http://inspirehep.net/author/profile/Helene, O.?recid=297827&ln=zh_CN
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90% CL upper limit 
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summary 

 No significant diffuse 𝜸-ray excess in the galactic plane is 

observed  by YBJ-HA in energy range of  several dozens 

of TeV in the first 160 days.  

 90% CL upper limits on flux are obtained. 

 More data are being collected by the YBJ-HA, and 

LHAASO-KM2A are under-construction. 
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backups 
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Subtraction of  anisotropy 
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Group shot of  moon and sun 
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