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Finalized Level1 Format 

• GBM, ASC, and LOG volumes are defined and some 
corrections are made to CAL&COM volumes. 

• Please read “Overview of CALET Level1 Format”. 

• Changes in CAL&COM volumes: 
1. UTC fractional second is now given in nano second unit. 

To better describes the minimum unit of MDC time  (15.625us), we 
decided to use nano-sec instead of   micro-sec. Since unsigned int can 
hold 10^9, type of the variable did not change. The variable name, 
however, has to be changed from fEventUsecUTC to  fEventFracUTC, 
etc. 

2. TASC Zero-suppression file size changed 
the file size of TASC Zero-suppression file was changed from 742 
words to 746 words. 
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New!:   GBM Volume 
Quoted from the description in overview: 
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New!:   ASC Volume 
Quoted from the description in overview: 
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New!:   LOG Volume Example 
• xml file 
• Header 
• Note 
• Timestamp 

– yyyymmddHH 

• Statistics of L1 format 
– for example, 3 GRB data 

is included in this 
timestamp  

• Log (N/A at this time) 
– command log (JAXA) 
– operation log (WCOC) 

 

<?xml version='1.0' encoding='ASCII'?> 
<CALET_Level1_LOG_Volume> 
  <header>72hr Muon Run using CALET PFM</header> 
  <timestamp>15032201</timestamp> 
  <note>None</note> 
  <statistics> 
    <CALVolume> 
      <CALTable>1</CALTable> 
      <CALEvent>68442</CALEvent> 
    </CALVolume> 
    <COMVolume> 
      <Periodic>3600</Periodic> 
      <GPSRPeriodic>3601</GPSRPeriodic> 
      <Auxiliary>3600</Auxiliary> 
    </COMVolume> 
    <GBMVolume> 
      <GBMTable>1</GBMTable> 
      <PHData>899</PHData> 
      <THData>3600</THData> 
      <GBMDiagnosis>0</GBMDiagnosis> 
      <GRBEvent>3</GRBEvent> 
    </GBMVolume> 
    <ASCVolume> 
      <ASCAttitude>7200</ASCAttitude> 
      <ASCSyncTime>3600</ASCSyncTime> 
      <ASCHK>59</ASCHK> 
      <ASCEventReport>0</ASCEventReport> 
      <ASCImage>8</ASCImage> 
      <ASCGeneralPacket>14</ASCGeneralPacket> 
    </ASCVolume> 
  </statistics> 
  <log> 
    <CommandLog>N/A</CommandLog> 
    <OperationLog>N/A</OperationLog> 
  </log> 
</CALET_Level1_LOG_Volume> 

distribution of command log will be 
somehow restricted for  security issue.  
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New!:   MD5 hash example 
b367576aad13a7f70272b9505efaa60d  CALET_15032201_L1-CAL.dat 

df35c33f8205af8ac1fc1c66f949cb84  CALET_15032201_L1-COM.dat 

5e79e3bc5d5e4d5c724c488129cf105c  CALET_15032201_L1-GBM.dat 

92f47664eaaff69e7ed4077dcea579e4  CALET_15032201_L1-ASC.dat 

53eda71b70998985b5e0a83db1f5fde7  CALET_15032201_L1-LOG.xml 

 

$ md5sum [Filename]  
To be used to verify the RSYNCed L1 files at LSU/PISA 
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Overview: L1 Data Download 

WCOC, LSU, and Pisa 
will distribute L1 data 
in each country. 
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Overview: Read/Write Routine 
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Overview: Description of Git Server  
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Coordinate System Check 

150623 DH&A Japan 
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Assignment Issue (SOLVED) 
Wrong physical channel assignment 

– We found that the directions of physical channel were 
both opposite in X and Y axes. Accordingly, distributed 
"CALET_AssignTable.dat" is also wrong and need a fix. We 
replaced it with the correct one and the original table is 
renamed to CALET_AssignTable.dat.bug150501 for 
reference. 

– Although physical position of 24-hr simulation data is 
correct, correspondence between FEC and physical 
channel is wrong. 

– We noticed this issue before the circulation of  ground 
muon data, assignment for ground muon data is correct 
from the 1st release. 

– Now 24hr simulation data are replaced with the data 
generated using correct FEC-physical channel assignment 
table (as of  June 22). 
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Assignment Relation 

ref: Textbook for Operator Training  

-Y direction in ISS coordinate 
system corresponds to +Y 
direction in CALET coordinate 
system for science. 

X 

Y 
Z 

CALET Coordinates for Science 

X 

Y 

Z 

ISS Coord. 

rev. 150616 
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CALET Channel Assignment 

Plot by Y.Akaike 
using EPICS CAD Model 

CHD-Y bar1 

CHD-Y bar2 

CHD-Y bar14 
CHD-X bar1 

CHD-X bar2 
CHD-X bar14 

IMC-Y8 fiber448 

IMC-Y8 fiber1 

(*1) IMC physical layers: 
        1-8 (in total 8 layers) 

IMC-X8 fiber448 

IMC-X8 fiber1 

TASC-X6 log16 

TASC-X6 log1 

WCOC-2015-002NC 

TASC-Y6 log16 

TASC-Y6 log1 (*3) TASC physical layers: 
          1-6 (in total 6 layers) 

Refer to  “CALET_Level1_Format-rev140830-CAL.pdf” 
for more details such as bit assignment 

(*2) IMC fibers are 
        not displayed. 
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Before and After Assign Correction 

Before (ve.r141218) After (ve.r150615) 

Shower Event retrieved during CALET-PFM 72hr Muon Run  

Need cross checks to be sure that there are no more mistakes. 
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IMC channel assign and 
identification of FEC side 

• Real Data 
– To connect to MaPMT, the length of SciFi is  longer  than 

the  other end in FEC Side. 

   

 

 

• Simulation Data 
– Since FEC side has extra material while the other side has 

nothing but vacuum, it is possible to “see” FEC using HE 
triggered event penetrating to FEC, not active detectors. 

       

Using the specific trigger conditions, 
the effect can be seen  

Check those events 

by Takemoto 
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Check FEC side in Real Data  
In the trigger condition between (X1&Y2&X3&Y4) and (Y1&X2&Y3&X4),  
there’s a difference in solid angle for fibers in the edge. 

Solid angle for the edge channel in Y2 is larger in the 
FEC side than that in the other side. 

x1 

y1 

x2 

y2 

y4 

x3 

y3 

x4 

FEC 

Coincidence: (X1&Y2&X3&Y4) 
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In this condition, the  solid angle is smaller  than the previous condition. 

It makes the difference in count rate for the edge fiber. 
 
In the side where the difference is seen, FEC is attached. 

x1 

y1 

x2 

y2 

y4 

x3 

y3 

x4 

FEC 

Coincidence: (Y1&X2&Y3&X4) 
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Real Data Layer X5, Y5 (FEC X3, Y3) 
Histogram of Number of hits in each fiber (filled until 400,000 events).  
 Hit Condition: Energy Deposit > 0.3MIP  

The difference in counts can be seen in the region of smaller  fiber numbers. 

ON  : Larger Solid Angle (X1&Y2&X3&Y4) 
OFF:  Smaller Solid Angle (Y1&X2&Y3&X4) 

FEC is attached at the side of fiber number =0  
in both of X and Y axes ### CORRECT SIDE 

ON  : Larger Solid Angle (Y1&X2&Y3&X4) 
OFF:  Smaller Solid Angle (X1&Y2&X3&Y4) 

In 150501 version, 
it was the other side 
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Simulation Data 

Both have events only in negative side. 

Track of incident particle satisfies  
the following conditions:  
• |x|>24 at z=0cm AND 
• |x|>24 at z=-22cm AND  
• zenith < 45deg 
 OR  
• |y|>24 at z=0cm  AND 
• |y|>24 at z=-22cm AND  
• zenith < 45deg 

Condition: 

FEC is attached in the negative side in both axes AS EXPECTED. 

In the condition that there’s no detector incidence, the cross point 
of true track with IMC FEC in X-Y plane is shown in the right plot 
(Z=10 in CALET coordinates),  
where High energy shower 
trigger is required. 
 Event sample:  
 24hr simulation data  

(same result for previous and replaced simulation data, as expected) 

=> trying to see the 
interacted events in 
FEC. Without FEC, 
they cannot fulfill 
the HE trigger 
condition. 
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Ground Muon Data for  
CALET PFM Calibration 

150623 DH&A Japan 

Level1 volumes  for Ground  Muon Data can be retrieved via rsync: 
  LSU: $ rsync -av -e 'ssh -p [PORT] -l lsucsc' 
       [L1_Server_IP_ADDRESS]:/ mnt/CALET_Level1/PFMVolume . 

 Pisa Univ.: $ rsync -av -e 'ssh -p [PORT] -l pisacsc' 

       [L1_Server_IP_ADDRESS]:/ mnt/CALET_Level1/PFMVolume . 

 JC:  $ rsync -av -e 'ssh -p  [PORT]-l caletjc' 

       [L1_Server_IP_ADDRESS]:/mnt/CALET_Level1/PFMVolume . 
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Data Summary 

• RUN1: Single + HE  

– 150320 10:00—24:00 

• RUN2: IMC XY4 lower HV for nominal HE 
events data collection on orbit 

– 150321 00:00—12:00 

• RUN3: Single + LE + HE 

– 150321 12:00—24:00 

• pedestal data is taken for 2 sec (100 events) 
every 30 minutes 
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[Run1] Single + HE 
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The latter half The former half 

by Yamaguchi 

Preliminary 



[Run2] IMC X4,Y4 Lower HV Setting 
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The latter half The former half 

Preliminary 



[Run3] Single + LE + HE 
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The latter half The former half 

Preliminary 



Example of Temperature Trend 
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by Kamio 

(not calibrated) 
absolute value is subject to change 

Preliminary 



Example of HV Trend 

RUN2 
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Preliminary 



HV Setting (800V/600V) 

600V setting is the same setting as 800V except for IMC-FEC X4, IMC-FEC Y4 
 

800V Setting for Calibration 600V Setting for Calibration 
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Muon Like Events (1) in ADU 
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by Miyata 

Preliminary 



Muon Like Events (1) in MIP (0-5MIP; linear) 
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Muon Like Events (1) in MIP (0-5MIP; linear) 
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Muon Like Events (2) in ADU 
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Preliminary 



Muon Like Events (2) in MIP (0-5MIP; linear) 
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Shower Like Events (1) in ADU 
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by Tanaka 

Preliminary 



Shower Like Events (1) in ADU w/ Track 
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Preliminary 



Shower Like Events (1) in MIP 
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Preliminary 



Shower Like Events (1) in MIP w/ track 

37 
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Shower Like Events (3) 
in ADU in MIP Preliminary 



Shower Like Events (3) 

APD/PMT Low gain outputs are shown for TASC channels 
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Conclusion 

• CALET Level1 Format is finalized with 
extensive documentation and support for 
read/write routines 

• Assignment issue is solved and the definition 
is confirmed from both of the PFM and 
simulation data. 

• Ground muon data with PFM are distributed 
as a full CALET Level1 format. 
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