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Beautiful Suzaku wide-band spectra 
XIS (CCD) HXD-PIN HXD-GSO
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17.4 ks,  
Makishima+  
(2008)

20 ks,  
Takahashi+  
(2008)

Ada+ (2008)

Yamada+  
(2009)  
submitted

Kubota+  
(2007)



Overview of Hard X-ray Detector (HXD) 
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HXD-PIN 
10~60 keV

HXD-GSO 
50~300 keV 

HXD-WAM 



Remaining issues on HXD calibration

  HXD-PIN 
  a discrepancy in normalization  

 (XIS : PIN = 1.0 : 1.13 at HXD nominal position) 

  HXD-GSO 
  implement “NEW” energy scale 

  activation line energies based on light yield 
  an analog offset shift since the satellite test     

 improvement of a gain history 
  recovery depending on the order of SAA pass 

 Response (simHXD) inc. light yield’s effect   
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??



The Background Spectrum of HXD-GSO   
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e+e-  
511 keV

α decay  
natural 152Gd 
~ 350 keV

IC 151m Eu 
~ 200 keV

EC 153Gd 
~ 150 keV

EC 151Gd 
~ 70 keV

Kokubun+ 2007



The non-linear effect of light yields in GSO
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e - response 
 (Uchiyama 1998) 

Photon response 
 (Kitaguchi 2006) 

Annihilation line 
  Single γ 511 keV 
Activation lines  
 Multiple γ , e - 

 70 keV      - 6 % 
150 keV 　 - 5 %  
196 keV     - 3 %

151Gd 
20 keV 

151Eu 

ECEx). 70 keV

Eu K binding E   
     ~ 50 keVγ decay

Several e- or γ  reduces light yeilds, 
considering all decay probability,  
The correct energy are,  

Fluorescence 
        or 
    Auger e- 

gamma-ray 
       or 
     IC e- 

E vs. light yeilds 
relation of GSO



The Analog Offset Shift 
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Laboratory Power

Satellite Power（on Ground）

Satellite Power（In ordit）

After using the satellite power, the analog offset changed by ~ 8 ch lower 

Analog Offset 



Agreement with On-Ground measurements 
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Previous 

Previous 

The “NEW” energy scale will be released soon. 

511 keV
Gain Lowered



Gain change with the order of SAA passes
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The remote pass from SAA 
The 1st SAA pass 
The 5th SAA pass 

Gain recovery depending on the order 
of SAA pass will enable us to improve  
a modeling of gain history.    



Response Simulator includes Light yields
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Incident X-ray 
into HXD 

Calculate E deposited in HXD

Accumulate deposited E  
≠ Light Yield

SimHXD : Framework of Response Generator ( Terada et al. 2005 )

Calculate E of secondary e- or γ in GSO 　  

Convert each E into light yield 
by using E vs. LY. relation in GSO

Accumulate Light Yields 

A New GSO response will be coming in the near future.   

new 
previous 

Geant 4  
ANL
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Thank you 
(photo; 2004/04/30 HXD completed)


