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4.11 HDULIST

No. Name Ver Type Cards  Dimensions  Format

0 PRIMARY 1 PrimaryHDU 28 ()

1 EBOUNDS 1 BinTableHDU 49  498R x 3C [I, E, E]

2 GTI 1 BinTableHDU 34 MR x 2C [D, D]

3 EVENTS01 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
4 EVENTS02 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
5 EVENTSO03 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
6 EVENTS04 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
7 EVENTS05 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
8 EVENTS06 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
9 EVENTS07 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
10 EVENTSO08 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
11 EVENTS09 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
12 EVENTSI10 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
13 EVENTSI11 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
14 EVENTSI12 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
15 EVENTSI13 1 BinTableHDU 5 NR x7C [D, I, X, B, B, B, 2X]
16 EVENTS14 1 BinTableHDU 5 NR x 7C [D, I, X, B, B, B, 2X]
17 EVENTSI15 1 BinTableHDU 5 NR x7C [D, I, X, B, B, B, 2X]
18 EVENTS16 1 BinTableHDU 5 NR x 7C [D, I, X, B, B, B, 2X]
19 EVENTS17 1 BinTableHDU 5 NR x 7C [D, I, X, B, B, B, 2X]
20 EVENTSI18 1 BinTableHDU 5 NR x7C [D, I, X, B, B, B, 2X]
21 EVENTSI19 1 BinTableHDU 5 NR x7C [D, I, X, B, B, B, 2X]
22 EVENTS20 1 BinTableHDU 5 NR x 7C [D, I, X, B, B, B, 2X]
23 EVENTS21 1 BinTableHDU 5 NR x7C [D, I, X, B, B, B, 2X]
24 EVENTS22 1 BinTableHDU 5 NR x7C [D, I, X, B, B, B, 2X]
25 EVENTS23 1 BinTableHDU 5 NR x7C [D, I, X, B, B, B, 2X]
26 EVENTS24 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
27 EVENTS25 1 BinTableHDU 56 NR x 7C [D, I, X, B, B, B, 2X]
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4.1.2 Primary Header Keywords

FITS Keyword

SIMPLE
BITPIX
NAXIS
EXTEND
CREATOR
DATE
FILETYPE
FILE_VER
MISSION
TELESCOP
INSTRUME

OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF
TSTART
TSTOP
TIMESYS
TIMEUNIT

MJDREFI
MJDREFF

FILENAME

INFILEO1
INFILEO2
CHECKSUM
DATASUM
END

Value
T
8
0
T
'DailyData v1.0'
YYYY-MM-DDThh:mm:ss'
'GECAM PHOTON LIST'
'1.00
'‘GECAM'

'GECAM-[A/B] '
'GRD '

'XIONG '

'GSDC '
YYYY-MM-DDThh:mm: ss.sss'
YYYY-MM-DDThh:mm: ss.sss'
'2019-01-01T00:00:00.000'

58484

0.00080074074

Purpose
conforms to FITS standard
array data type
number of array dimensions

Software and version

File creation date

Name for this type of FITS file

Version of the format for this filetype
Name of mission

Name of satellite

Instrument used for observation of gamma
photon
GECAM P.I.

Name of organization making file

Time of start of observation

Time of end of observation

Reference date for GECAM

[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MIDREF, used both in TSTART
and STOP

MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional

part

'g[a/b]g_evt_yymmdd_hh_v00.fits' Name of this file
DATATYPE 'EVT '

‘gecam_a_xxx.fits'
‘cal_a_xxx.fits'

Name of the primary datatype making up this
file

Level OD input data file

Calibration data file

Checksum for entireHDU

Checksum for data table

4.1.3 Extension Header 1: EBOUNDS

FITS Keyword

XTENSION
BITPIX
NAXIS

Value Purpose
'‘BINTABLE' Binary table extension
8 Array data type
2 Number of array dimensions

14



NAXIS1 10 Length of dimension 1

NAXIS2 498 Length of dimension 2
PCOUNT 0 Number of group parameters
GCOUNT 1 Number of groups

TFIELDS 3 Number of table fields
TTYPE1L 'CHANNEL *

TFORM1 'l '

TTYPE2 'E_MIN '

TFORM2 'E '

TTYPE3 'E_MAX '

TFORM3 'E '

TLMIN1 ‘0 ' Lower limit of energy channel
TLMAX1 497 Upper limit of energy channel
TUNIT1 'none ' Physical unit of field
TLMIN2 2 Lowest energy

TLMAX2  '10000 Highest energy

TUNIT2 'keV ' Physical unit of field
TLMIN3 2 Lowest energy

TLMAX3 10000 Highest energy

TUNIT3 'keV ' Physical unit of field

DATE YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission
TELESCOP 'GECAM-[A/B] ' Name of satellite
INSTRUME 'GRD ' Instrument used for observation of gamma photon
OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT s ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional part

EXTNAME 'EBOUNDS Name of this binary table extension

EXTVER "1 ' Version of this extension format

CHANTYPE 'PI ' Transformation from PHA to Pl has been applied

DETCHANS 498 Total number of channels in each rate

HDUCLASS 'OGIP ' OGIP standard

HDUVERS '1.0.0 ' Version of format in use

HDUCLAS1 'EBOUNDS ' From calibration file

CH2E _VER 'CH2E 1.0¢ ADC channel to dep_E conversion scheme used

15



CAL VER 'E2PI 1.0' Dep_E to PI channel conversion version used
CHECKSUM HDU checksum

DATASUM data unit checksum

END

WA

[CHANNEL', 'E_MIN', 'E_MAX]

E E

498 17*3 %

4.1.4 Extension Header 2 : GTI

FITS Keyword Value Purpose

XTENSION 'BINTABLE' binary table extension

BITPIX 8 array data type

NAXIS 2 number of array dimensions

NAXIS1 16 length of dimension 1

NAXIS2 1 length of dimension 2

PCOUNT 0 number of group parameters

GCOUNT 1 number of groups

TFIELDS 2 number of table fields

TTYPE1 'START '

TFORM1 D '

TTYPE2 'STOP '

TFORM2 D '

DATE 'YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma photon

OBSERVER 'XIONG GECAM P.I.

ORIGIN '‘GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation

DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MJDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional part

EXTNAME 'GTI ' Name of the extension

16



EXTVER '1 ' Version of this extension format

HDUCLASS ‘OGIP’ OGIP standard

HDUVERS '1.0.0 Version of format in use
HDUCLAS1 'GTI ' Extension contains Events
CHECKSUM HDU checksum
DATASUM data unit checksum

END

A AAAEE

[START', 'STOPY] CUfif(alBt, #E. W55 X Z /M B s, AU (R Bz AM R 25D
D D
n 17%2 %

4.1.5 Extension Header 3 : EVENTSO1

FITS Keyword Value Purpose
XTENSION 'BINTABLE' binary table extension
BITPIX 8 array data type

NAXIS 2 number of array dimensions
NAXIS1 15 length of dimension 1
NAXIS2 length of dimension 2
PCOUNT 0 number of group parameters
GCOUNT 1 number of groups
TFIELDS 7 number of table fields
TTYPE1 'TIME '

TFORM1 'D '

TUNIT1 's '

TTYPE2 Pl '

TFORM2 'l '

TTYPE3 '‘GAIN_TYPE' 0: high, 1: low
TFORMS3 X '

TTYPE4 'DEAD_TIME ' dead time

TFORM4 ‘B '

TUNIT4 'us '

TSCAL4 0.8

TTYPES 'EVT_TYPE ' event type

TFORMS5 ‘B '

TTYPE6 'FLAG'

TFORM6 'B'

TTYPE7 'EVT_PAIR'

TFORMY 22X

DATE YYYY-MM-DDThh:mm:ss'  File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite
17



INSTRUME 'GRD ' Instrument used for observation of gamma photon
OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation

DATE _END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MJDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional part

EXTNAME ‘'EVENTSOl' Name of this binary table extension

EXTVER 1 ' Version of this extension format

DETNAM 'GRD_01" Individual detector name of GRD

DAQMODE X ' DAQ mode

IBLINE X '

WORKMODE ‘'FULL/HALF Working mode of the sensor.

EVT DEAD 'E ' [s] Deadtime per event

EVTDEDHI 'E ' [s] Deadtime per overflow channel event

DETCHANS 498 Total number of channels in each rate

HDUCLASS ‘OGIP’ OGIP standard

HDUVERS '1.0.0 ' Version of format in use

HDUCLAS1 'EVENTS ' Extension contains Events

CH2E_VER 'CHZ2E 1.0¢ ADC chan to dep_E conversion scheme used

CAL_VER 'E2PI 1.0 Dep_E to PI channel conversion version used

CHECKSUM HDU checksum

DATASUM data unit checksum

END

R EZ Y W

['TIME', 'PI, 'GAIN_TYPE', 'DEAD_TIME', 'EVT_TYPE', 'FLAG', 'EVT_PAIR']

(D | X B B B 2X )

BN (A7) *7 4

P1:498 if;

GAIN TYPE:3¥#i8%d, 0. md¥ad; 1. {RIG2;

DEAD TIME: FERf[E], IEHHE]: 4 kb,

EVT TYPE: HfI2EAY, 1. IEHHE: 2. @&FHp: 3. @il
FLAG: B[] e S A i P AR [ B - HE R A s
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EVT PATIR: b0 [ 3 W B iR T A ic s

4.2  GRD B & B4%:
PR
SSRGS B HfE R 56l KT 50 AP IS 250 AL
oo RSO EE B GRD25 MK HE ;S K 12 PRI I [h)
R EH % (B € 498 PLIE).
fih &S 44 gla/blg_evt_tnyymmdd_hhmmss_pp_vO0O.fits

4.2.1 HDU LIST

No. Name Ver Type Cards  Dimensions  Format

0 PRIMARY 1 PrimaryHDU 40 ()

1 EBOUNDS 1 BinTableHDU 61 498R x 3C I, E, E]

2 GTI 1 BinTableHDU 47 MR x 2C [D, D]

3 EVENTS01 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]

4 EVENTS02 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]

5 EVENTS03 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]

6 EVENTS04 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]

7 EVENTS05 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]

8 EVENTS06 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]

9 EVENTS07 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
10 EVENTSO08 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
11 EVENTS09 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
12 EVENTS10 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
13 EVENTS11 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
14 EVENTS12 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
15 EVENTS13 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
16 EVENTS14 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
17 EVENTS15 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
18 EVENTS16 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
19 EVENTS17 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
20 EVENTS18 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
21 EVENTS19 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
22 EVENTS20 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
23 EVENTS21 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
24 EVENTS22 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
25 EVENTS23 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]
26 EVENTS24 1 BinTableHDU 68 NR x 7C [D, I, X, B, B, B, 2X]

19



27 EVENTS25

1 BinTableHDU

4.2.2 Primary Header Keywords

FITS Keyword

SIMPLE
BITPIX
NAXIS
EXTEND
CREATOR
DATE
FILETYPE
FILE_VER
MISSION
TELESCOP
INSTRUME

OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF
TSTART
TSTOP
TIMESYS
TIMEUNIT

MJDREFI
MJDREFF

TRIGTIME
TRIGTYPE
TRIG_ORI
TRIG_VER
TRIG_ID

FILENAME ‘'gag_evt_tnyymmdd_hhmmss_pp_

DATATYPE

Value
T
8
0
T
'DailyData v1.0'
YYYY-MM-DDThh:mm:ss'
'GECAM PHOTON LIST'
'1.00
'‘GECAM'

'GECAM-[A/B] '
'GRD '

'XIONG '

'GSDC '
YYYY-MM-DDThh:mm: ss.sss'
YYYY-MM-DDThh:mm: ss.sss'
'2019-01-01T00:00:00.000'

58484
0.00080074074

'D '
[fa,fb,ga,9b,0j, ]
'GECAM_[a/blj] '
'TRIGGER_SOFTVER V1.0’
‘tnyymmdd_hhmmss_pp'

v00.fits'
'EVT

COMMENTS: Initial location

LOC_ORI

RADECSYS

EQUINOX
RA_OBJ

'‘GECAM_[a/blj] '
FK5

'2000.0

D :

68

NR x 7C [D, I, X, B, B, B, 2X]

Purpose
conforms to FITS standard
array data type
number of array dimensions

Software and version

File creation date

Name for this type of FITS file

Version of the format for this filetype
Name of mission

Name of satellite

Instrument used for observation of gamma
photon
GECAM P.I.

Name of organization making file

Time of start of observation

Time of end of observation

Reference date for GECAM

[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords

Time since MIJDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional
Part

Trigger time relative to MJDREF, double precision

Trigger type

GECAM _a(b, j) or other satellites

Software and version

Trigger name in standard format
Name of this file

Name of the primary datatype making up this

file

GECAM_a(b, j) or other satellites
Stellar reference frame

Equinox for RA and Dec

RA of trigger
20



DEC _0OBJ 'D ' Dec of trigger

ERR RAD 'D ' Location Error Radius
INFILEO1 ‘gecam_a_ xxx.fits' Level OD input data file
INFILEO2 ‘'cal_a_xxx.fits' Calibration data file
CHECKSUM HDU checksum
DATASUM data unit checksum
END

4.2.3 Extension Header 1: EBOUNDS

FITS Keyword Value Purpose
XTENSION 'BINTABLE' binary table extension

BITPIX 8 array data type

NAXIS 2 number of array dimensions
NAXIS1 10 length of dimension 1

NAXIS2 498 length of dimension 2
PCOUNT O number of group parameters
GCOUNT 1 number of groups

TFIELDS 3 number of table fields

TTYPE1 'CHANNEL '

TFORM1 | '

TTYPE2 'E_MIN '

TFORM2 'E '

TTYPE3 'E_MAX '

TFORMS3 'E '

TLMIN1 ‘0 ' Lower limit of energy channel
TLMAX1 ‘497 ' Upper limit of energy channel
TUNIT1 'none ' Physical unit of field
TLMIN2 '5 ' Lowest energy

TLMAX2 '6000 Highest energy

TUNIT2 'keV ' Physical unit of field
TLMIN3 '5 ' Lowest energy

TLMAX3 '6000 Highest energy

TUNIT3 'keV ' Physical unit of field

DATE YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite
INSTRUME 'GRD ' Instrument used for observation of gamma photon
OBSERVER 'XIONG ' GECAM P.lI.

ORIGIN '‘GSDC ' Name of organization making file
DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation
DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM
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TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MJDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional
Part

TRIGTIME 'D ' Trigger time relative to MJDREF, double precision

TRIGTYPE '[fa,fb,ga,gb,gj,tj] ' Trigger type

TRIG_ORI 'GECAM_J[a/bfj] ' GECAM a(b, j) or other satellites

TRIG_VER 'TRIGGER_SOFTVER v1.0f Software and version

TRIG_ID  ‘thyymmdd_hhmmss_pp' Trigger name in standard format

COMMENTS: Initial location

LOC ORI 'GECAM_J[a/blj] ' GECAM _a(b, j) or other satellites

RADECSYS 'FK5 ' Stellar reference frame

EQUINOX  '2000.0 ' Equinox for RA and Dec

RA _OBJ ‘D ' RA of trigger

DEC_OBJ 'D ' Dec of trigger

ERR_ RAD D ' Location Error Radius

EXTNAME ‘'EBOUNDS ' Name of this binary table extension

EXTVER 1 ' Version of this extension format

CHANTYPE 'PI ' Transformation from PHA to Pl has been applied

DETCHANS 498 Total number of channels in each rate

HDUCLASS 'OGIP '

HDUVERS '1.0.0 ' Version of format in use

HDUCLAS1 'EBOUNDS ' From calibration file

CH2E_VER 'CHZ2E 1.0¢ ADC channel to dep_E conversion scheme used

CAL_VER 'E2PI 1.0 Dep_E to PI channel conversion version used

CHECKSUM HDU checksum

DATASUM data unit checksum

END

R e W

[CHANNEL', 'E_MIN', 'E_MAX]

| E E

498 17*3 %

4.2.4 Extension Header 2 : GTI

FITS Keyword Value Purpose
XTENSION 'BINTABLE' binary table extension
22



BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
TTYPE1L
TFORM1
TTYPEZ2
TFORM2
DATE
MISSION
TELESCOP
INSTRUME
OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF
TSTART
TSTOP
TIMESYS
TIMEUNIT

MJDREFI
MJDREFF

TRIGTIME
TRIGTYPE
TRIG_ORI
TRIG_VER
TRIG_ID

8
2

16

1

0

1

2

'START '

D .

'STOP '

D .
"YYYY-MM-DDThh:mm:ss'
'‘GECAM'
'GECAM-[A/B]
'GRD '

'XIONG

'GSDC '

YYYY-MM-DDThh:mm: ss.sss'
YYYY-MM-DDThh:mm: ss.sss'

'2019-01-01T00:00:00.000

58484
0.00080074074

D -
'[fa,fb,ga,gb,gj tj]
'GECAM _[a/blj] '

"TRIGGER_SOFTVER V1.0

‘thyymmdd_hhmmss_pp'

COMMENTS: Initial location

LOC_ORI
RADECSYS
EQUINOX
RA_OBJ
DEC_OBJ
ERR_RAD
EXTNAME
EXTVER
HDUCLASS
HDUVERS

'GECAM_[a/bj] '
FK5
'2000.0

array data type

number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups

number of table fields

File creation date
Name of mission
Name of satellite
Instrument used for observation of gamma photon
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MIDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional part

Trigger time relative to MJDREF, double precision
Trigger type
GECAM _a(b, j) or other satellites
Software and version
Trigger name in standard format

GECAM _a(b, j) or other satellites
Stellar reference frame

Equinox for RA and Dec

RA of trigger

Dec of trigger

Location Error Radius

Name of the extension

Version of this extension format
OGIP standard
Version of format in use
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HDUCLAS1

CHECKSUM

DATASUM
END

'GTI '

Extension contains Events
HDU checksum
data unit checksum

425 Extension Header 3 : EVENTSO1

FITS Keyword

XTENSION
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
TTYPE1L
TFORM1
TUNIT1
TTYPEZ2
TFORM2
TTYPE3
TFORMS3
TTYPE4
TFORM4
TUNIT4
TSCAL4
TTYPES
TFORMS
TTYPEG
TFORMG6
TTYPE7
TFORM7
DATE
MISSION
TELESCOP
INSTRUME

OBSERVER
ORIGIN

DATE_OBS
DATE_END
DATE_REF

'‘BINTABLE'
8

2

15

'GAIN_TYPE'
5 .
'DEAD_TIME
B .
‘us
0.8
'EVT_TYPE
B .
'FLAG'
B
'EVT_PAIR'
oy

Value Purpose
binary table extension
array data type
number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups
number of table fields

0: high, 1: low

YYYY-MM-DDThh:mm:ss' File creation date

'‘GECAM'
'GECAM-[A/B]
'GRD '

'XIONG '
'GSDC '

Name of mission

Name of satellite

Instrument used for observation of gamma
photon

GECAM P.I.
Name of organization making file

YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
YYYY-MM-DDThh:mm: ss.sss' Time of end of observation
'2019-01-01T00:00:00.000' Reference date for GECAM

24



TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MJDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional
part

TRIGTIME 'D ' Trigger time relative to MJDREF, double precision

TRIGTYPE '[fa,fb,ga,gb,gj,tj] ' Trigger type

TRIG_ORI 'GECAM_[a/b/j] ' GECAM _a(b, j) or other satellites

TRIG_VER 'TRIGGER_SOFTVER v1.0f Software and version

TRIG_ID  ‘thyymmdd_hhmmss_pp' Trigger name in standard format

COMMENTS: Initial location

LOC ORI 'GECAM_J[a/blj] ' GECAM _a(b, j) or other satellites

RADECSYS 'FK5 ' Stellar reference frame

EQUINOX  '2000.0 ' Equinox for RA and Dec

RA _OBJ ‘D ' RA of trigger

DEC_OBJ 'D ' Dec of trigger

ERR_ RAD D ' Location Error Radius

EXTNAME ‘'EVENTSOL' Name of this binary table extension

EXTVER 1 ' Version of this extension format

DETNAM 'GRD_01' Individual detector name of GRD

DAQMODE 'X ' DAQ mode

IBLINE X '

WORKMODE 'FULL/HALF ' Working mode of the sensor

EVT DEAD 'E ' [s] Deadtime per event

EVTDEDHI 'E ' [s] Deadtime per overflow channel event

DETCHANS 498 Total number of channels in each rate

HDUCLASS ‘OGIP’ OGIP standard

HDUVERS '1.00 ' Version of format in use

HDUCLAS1 'EVENTS ' Extension contains Events

CHECKSUM HDU checksum updated 2019-04-04T13:42:44

DATASUM data unit checksum updated 2019-04-04T13:42:44

END

R EZ Y W

['TIME', 'PI, 'GAIN_TYPE', 'DEAD_TIME', 'EVT_TYPE', 'FLAG', 'EVT_PAIR']

(D | X B B B 2X )

BN (A7) *7 5
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43 GRD HIREZHIE:

PR

WA SIESEFOIEIE N A B, B R RBGEE 5 B R R F A K.
135 GECAM_A 1 GECAM_B XA GRD FH##is S, A& T2
GRD25 MARK I ;S5 He s 4% HE AR I o 1) A e TE Hi e id ok (7€ 498 1)

e R4 gla/blg_evt_bnyymmdd_hhmmss[X]_vO0O.fits

4.3.1 HDU LIST

No. Name Ver Type Cards  Dimensions  Format

0 PRIMARY 1 PrimaryHDU 41 ()

1 EBOUNDS 1 BinTableHDU 62 498R x 3C [I, E, E]

2 GTI 1 BinTableHDU 47 MR x 2C [D, D]

3 EVENTSO01 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]

4 EVENTS02 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]

5 EVENTSO03 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]

6 EVENTS04 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]

7 EVENTS05 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]

8 EVENTS06 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]

9 EVENTS07 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]
10 EVENTSO08 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]
11 EVENTS09 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]
12 EVENTSI10 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]
13 EVENTSI11 1 BinTableHDU 69 NR x 7C [D, I, X, B, B, B, 2X]
14 EVENTS12 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
15 EVENTS13 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
16 EVENTS14 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
17 EVENTS15 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
18 EVENTSI16 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
19 EVENTS17 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
20 EVENTS18 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
21 EVENTS19 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
22 EVENTS20 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
23 EVENTS21 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
24 EVENTS22 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
25 EVENTS23 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
26 EVENTS24 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
27 EVENTS25 1 BinTableHDU 69 NR x 7C |[D, I, X, B, B, B, 2X]
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4.3.2 Primary Header Keywords

FITS Keyword Value

SIMPLE T

BITPIX 8

NAXIS 0

EXTEND T

CREATOR ‘DailyData v1.0'

DATE YYYY-MM-DDThh:mm:ss'

FILETYPE 'GECAM PHOTON LIST

FILE_VER '1.00

MISSION '‘GECAM'

TELESCOP 'GECAM-[A/B] '

INSTRUME 'GRD '

OBSERVER 'XIONG '

ORIGIN 'GSDC '

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss'

DATE_END 'YYYY-MM-DDThh:mm: ss.sss'

DATE_REF '2019-01-01T00:00:00.000'

TSTART

TSTOP

TIMESYS TT '

TIMEUNIT 's '

MJDREFI 58484

MJDREFF  0.00080074074

BURST_ID ‘bnyymmdd_hhmmss[X]'

BST _TIME ='D '

CLASS = '

CLASPROB = 'D '

BST_NAME ="' '

FILENAME= 'gag_evt_bnyymmdd_hhmmss[X]_
v0O.fits'

DATATYPE 'EVT

COMMENTS Initial location

LOC_ORI 'GECAM_[a/blj] '

RADECSYS 'FK5 '

EQUINOX  '2000.0

RA_OBJ 'D '

DEC_OBJ 'D '

ERR_RAD D '

INFILEO1 ‘'gecam_a_xxx.fits'

CHECKSUM

Purpose
conforms to FITS standard
array data type
number of array dimensions

Software and version

File creation date

Name for this type of FITS file

Version of the format for this filetype
Name of mission
Name of satellite

Instrument used for observation of gamma

photon

GECAM P.I.

Name of organization making file

Time of start of observation

Time of end of observation

Reference date for GECAM

[GECAM MET] Observation start time

[GECAM MET] Observation stop time

Time system used in time keywords

Time since MIDREF, used both in TSTART

and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional Part

Burst time relative to MJDREF
Classfication of burst

Name of this file

Name of the primary datatype making up this file

GECAM _a(b, j) or other satellites
Stellar reference frame

Equinox for RA and Dec

RA of trigger

Dec of trigger

Location Error Radius

Level OD input data file

HDU checksum updated 2019-04-04T13:42:44
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DATASUM
END

data unit checksum updated 2019-04-04T13:42:44

4.3.3 Extension Header 1: EBOUNDS

FITS Keyword Value Purpose

XTENSION 'BINTABLE' binary table extension

BITPIX 8 array data type

NAXIS 2 number of array dimensions

NAXIS1 10 length of dimension 1

NAXIS2 498 length of dimension 2

PCOUNT O number of group parameters

GCOUNT 1 number of groups

TFIELDS 3 number of table fields

TTYPE1 'CHANNEL '

TFORM1 I '

TTYPE2 'E_MIN '

TFORM2 'E '

TTYPE3 'E_MAX '

TFORMS3 'E '

TLMIN1 ‘0 ' Lower limit of energy channel
TLMAX1 ‘497 ' Upper limit of energy channel

TUNIT1 'none ' Physical unit of field

TLMIN2 '5 ' Lowest energy

TLMAX2 '6000 ' Highest energy

TUNIT2 'keV ' Physical unit of field

TLMIN3 '5 ' Lowest energy

TLMAX3 '6000 Highest energy

TUNIT3 'keV ' Physical unit of field

DATE YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma photon
OBSERVER 'XIONG GECAM P.I.

ORIGIN '‘GSDC ' Name of organization making file
DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation
DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time
TSTOP [GECAM MET] Observation stop time
TIMESYS TT ' Time system used in time keywords
TIMEUNIT s ' Time since MIDREF, used both in TSTART

and STOP
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MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional Part
BURST_ID 'bnyymmdd_hhmmss[X]' Burst name in standard format
BST TIME 'D ' Burst time relative to MJDREF
CLASS =" ' Classfication of burst
CLASPROB D '
BST_NAME ' '
LOC ORI 'GECAM J[a/blj] ' GECAM _a(b, j) or other satellites
RADECSYS 'FK5 ' Stellar reference frame
EQUINOX  '2000.0 ' Equinox for RA and Dec
RA_0OBJ D ' RA of trigger
DEC_OBJ 'D ' Dec of trigger
ERR_ RAD D ' Location Error Radius
EXTNAME ‘'EBOUNDS ' Name of this binary table extension
EXTVER '1 ' Version of this extension format
CHANTYPE 'PI ' Transformation from PHA to Pl has been applied
DETCHANS 498 Total number of channels in each rate
HDUCLASS 'OGIP '
HDUVERS '1.0.0 ' Version of format in use
HDUCLAS1 'EBOUNDS ' From calibration file
CH2E_VER 'CHZ2E 1.0¢ ADC channel to dep_E conversion scheme used
CAL_VER 'E2PI 1.0 Dep_E to PI channel conversion version used
CHECKSUM HDU checksum
DATASUM data unit checksum
END
AT
[CHANNEL', 'E_MIN', 'E_MAX]
| E E

498 17*3 %

4.3.4 Extension Header 2 : GTI

FITS Keyword Value Purpose
XTENSION 'BINTABLE' binary table extension
BITPIX 8 array data type

NAXIS 2 number of array dimensions
NAXIS1 16 length of dimension 1
NAXIS2 1 length of dimension 2
PCOUNT 0 number of group parameters
GCOUNT 1 number of groups
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TFIELDS
TTYPE1L
TFORM1
TTYPEZ2
TFORM2
DATE
MISSION
TELESCOP
INSTRUME

OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF
TSTART
TSTOP
TIMESYS
TIMEUNIT

MJDREFI
MJDREFF
BURST_ID
BST_TIME
CLASS =
CLASPROB
BST_NAME
LOC_ORI
RADECSYS
EQUINOX
RA_OBJ
DEC_OBJ
ERR_RAD
EXTNAME
EXTVER
HDUCLASS

2
'START '
D .
'STOP '
D .
"YYYY-MM-DDThh:mm:ss'
'‘GECAM!'
'GECAM-[A/B]
'GRD '

'XIONG '

'GSDC '
YYYY-MM-DDThh:mm: ss.sss'
YYYY-MM-DDThh:mm: ss.sss'
'2019-01-01T00:00:00.000'

58484
0.00080074074
‘bnyymmdd_hhmmss[X]'

'GECAM_[a/b/j] '
FK5
'2000.0

'GTI '
1 ,
= ‘OGIP’

HDUVERS = '1.00
HDUCLAS1= 'GTI '

CHECKSUM
DATASUM
END

AT
[START', 'STOP]

number of table fields

File creation date
Name of mission
Name of satellite

Instrument used for observation of gamma
photon
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MIDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional part
Burst name in standard format
Burst time relative to MJDREF
Classfication of burst

GECAM _a(b, j) or other satellites
Stellar reference frame
Equinox for RA and Dec
RA of trigger
Dec of trigger
Location Error Radius
Name of the extension
Version of this extension format
OGIP standard
Version of format in use
Extension contains Events
HDU checksum
data unit checksum

30



D
n 17%2 %

4.3.5 Extension Header 3 : EVENTSO1

FITS Keyword

XTENSION
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
TTYPE1L
TFORM1
TUNIT1
TTYPE2
TFORM2
TTYPE3
TFORMS3
TTYPE4
TFORM4
TUNIT4
TSCAL4
TTYPES
TFORMS
TTYPEG
TFORMG6
TTYPE7
TFORM7
DATE
MISSION
TELESCOP
INSTRUME

OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF
TSTART
TSTOP

'‘BINTABLE'
8

2

15

'GAIN_TYPE'
5 .
'DEAD_TIME
B .
‘us
0.8
'EVT_TYPE
B .
'FLAG'
B
'EVT_PAIR'
oy

YYYY-MM-DDThh:mm:ss'

'‘GECAM'
'GECAM-[A/B]
'GRD '

'XIONG '
'GSDC '

YYYY-MM-DDThh:mm: ss.sss'
YYYY-MM-DDThh:mm: ss.sss'
'2019-01-01T00:00:00.000

Purpose

binary table extension
array data type

number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups

number of table fields

0: high, 1: low

File creation date
Name of mission
Name of satellite
Instrument used for observation of gamma
photon
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
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TIMESYS TT '
TIMEUNIT s '
MJIDREFI 58484
MJDREFF  0.00080074074
BURST_ID 'bnyymmdd_hhmmss[X]'
BST_TIME D '
CLASS '
CLASPROB D '
BST_NAME '
LOC_ORI 'GECAM_[a/b/j]
RADECSYS 'FK5 '
EQUINOX  '2000.0
RA_OBJ 'D '
DEC_OBJ D '
ERR_RAD D '
EXTNAME 'EVENTSO01'
EXTVER 1 '
DETNAM 'GRD 01
DAQMODE X '
IBLINE X '
WORKMODE 'FULL/HALF
EVT_DEAD 'E '
EVTDEDHI 'E '

DETCHANS 498
HDUCLASS = ‘OGIP’

HDUVERS '1.00 '
HDUCLAS1= 'EVENTS
CHECKSUM

DATASUM

END

AT

[TIME', 'Pl, 'GAIN_TYPE',

(D I X B

BN (A7) *7 4

44 GRD ) BTIME 3E:

7= iR -

'DEAD_TIME',

'‘EVT_TYPE',

Time system used in time keywords

Time since MJDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional part
Burst name in standard format

Burst time relative to MJDREF

Classfication of burst

GECAM a(b, j) or other satellites
Stellar reference frame

Equinox for RA and Dec

RA of trigger

Dec of trigger

Location Error Radius

Name of this binary table extension
Version of this extension format
Individual detector name of GRD
DAQ mode

Working mode of the sensor.
[s] Deadtime per event
[s] Deadtime per overflow channel event
Total number of channels in each rate
OGIP standard
Version of format in use
Extension contains Events
HDU checksum
data unit checksum

'FLAG', 'EVT_PAIR']
B B 2X )

BTIME SCAF 3 MR AR /NI — AN SO, BN SO & B — /i B 5 100
FOIF A BRSO B TR GRD25 MESLEE; BTIME 1% /B4
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50ms 25— BB HEE (5. RIS 7 18), PLUAEMRIYE &5 SRR
I\Eﬂ o
A4 gla/blg_btime_yymmdd_hh_v00.fits

441 HDU LIST

No. Name Ver Type Cards  Dimensions  Format

0 PRIMARY 1 PrimaryHDU 26 ()

1 EBOUNDS 1 BinTableHDU 29 14R x 2C [3E, 3E]

2 GTI 1 BinTableHDU 16 MR x 2C [D, D]

3 SPECTRUMO1 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]

4 SPECTRUMO02 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]

5 SPECTRUMO3 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]

6 SPECTRUMO4 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]

7 SPECTRUMO5 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]

8 SPECTRUMO6 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]

9 SPECTRUMO7 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
10 SPECTRUMO8 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
11 SPECTRUMO09 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
12 SPECTRUM10 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
13 SPECTRUM11 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
14 SPECTRUM12 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
15 SPECTRUM13 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
16 SPECTRUM14 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
17 SPECTRUM15 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
18 SPECTRUM16 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
19 SPECTRUM17 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
20 SPECTRUM18 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
21 SPECTRUM19 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
22 SPECTRUM20 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
23 SPECTRUM21 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
24 SPECTRUM22 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
25 SPECTRUM23 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
26 SPECTRUMZ24 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2X]
27 SPECTRUM25 1 BinTableHDU 34 NR x 5C [D, D, 141, 2E, 2B]

4.4.2 Primary Header Keywords

FITS Keyword Value
SIMPLE T

BITPIX 8

Purpose
conforms to FITS standard
array data type
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NAXIS 0 number of array dimensions
EXTEND T

CREATOR 'DailyData v1.0' Software and version

DATE YYYY-MM-DDThh:mm:ss' File creation date

FILETYPE 'GECAM BTIME SPECTRUM' Name for this type of FITS file

FILE-VER '.0.0 Version of the format for this filetype

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma
photon

OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional
Part

FILENAME ‘g[a/b]g_btime_yymmdd_hh_v00.fits' Name of this file

DATATYPE 'BTIME ' Name of the primary datatype making up this
file

INFILEO1  'gecam_a_xxx.fits' Level OD input data file

INFILEO2  ‘cal_a_xxx.fits' Calibration data file

CHECKSUM HDU checksum

DATASUM data unit checksum

END

4.4.3 Extension Header 1: EBOUNDS

FITS Keyword Value Purpose
COMMENTS Initial ebounds

XTENSION 'BINTABLE' binary table extension
BITPIX 8 array data type

NAXIS 2 number of array dimensions
NAXIS1 24 length of dimension 1
NAXIS2 14 length of dimension 2
PCOUNT 0 number of group parameters
GCOUNT 1 number of groups
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TFIELDS 2 number of table fields
TTYPE1L 'EBOUNDSO '

TFORM1 '3E '

TTYPE2 'EBOUNDSI '

TFORM2 '3E '

TLMIN1 0 ' Lower limit of energy channel
TLMAX1 '6 ' Upper limit of energy channel
TUNIT1 'none ' Physical unit of field

TLMIN2 '5 ' Lowest energy

TLMAX2 '6000 Highest energy

TUNIT2 'keV ' Physical unit of field

TLMIN3 '5 ' Lowest energy

TLMAX3 '6000 Highest energy

TUNIT3 'keV ' Physical unit of field

DATE 'YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma photon
OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional Part

EXTNAME ‘'EBOUNDS ' Name of this binary table extension

EXTVER "1 ' Version of this extension format

CHANTYPE 'CHANNEL ' ADC channel

DETCHANS 7 ' Total number of channels in each rate

HDUCLASS 'OGIP '

HDUVERS '1.0.0 ' Version of format in use

HDUCLAS1 'EBOUNDS ' From calibration file

CH2E_VER 'CH2E 1.0° Channel to energy conversion scheme used

CHECKSUM HDU checksum

DATASUM data unit checksum

END

B

[CHANNEL', 'E_MIN', 'E_MAX
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444 Extension Header 2 : GTI

FITS Keyword

Value

Purpose

XTENSION 'BINTABLE' binary table extension

BITPIX 8 array data type

NAXIS 2 number of array dimensions

NAXIS1 16 length of dimension 1

NAXIS2 1 length of dimension 2

PCOUNT 0 number of group parameters

GCOUNT 1 number of groups

TFIELDS 2 number of table fields

TTYPE1 'START '

TFORM1 D '

TTYPE2 'STOP '

TFORM2 D '

DATE 'YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma
photon

OBSERVER 'XIONG GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation

DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJID of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional
part

EXTNAME 'GTI ' Name of the extension

EXTVER 1 ' Version of this extension format

HDUCLASS ‘OGIP’ OGIP standard

HDUVERS '1.00 ' Version of format in use

HDUCLAS1 'GTI ' Extension contains Events

CHECKSUM HDU checksum
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DATASUM
END

B G
[START', 'STOP]
D D

n 17*2 %l

data unit checksum

445 Extension Header3 : SPECTRUMO1

FITS Keyword
XTENSION 'BINTABLE'

BITPIX 8

NAXIS 2

NAXIS1 54

NAXIS2

PCOUNT O

GCOUNT 1

TFIELDS 5

TTYPE1 'STARTTIME'
TFORM1 D '
TTYPE2 'ENDTIME'
TFORM2 D '
TTYPE3 ‘BTIME '
TFORM3 '141 '
TTYPE4 ‘EXPOSURE'
TFORM4 "2E '
TUNIT4 's'

TTYPES '‘QUALITY'
TFORMS 2X '

Value Purpose
binary table extension
array data type
number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups
number of table fields

DATE YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM'

TELESCOP 'GECAM-[A/B]

INSTRUME 'GRD '

OBSERVER 'XIONG '
ORIGIN 'GSDC '

Name of mission

Name of satellite

Instrument used for observation of gamma
photon

GECAM P.I.
Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation
DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART
TSTOP
TIMESYS TT '

[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
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TIMEUNIT 's ' Time since MJDREF, used both in TSTART

and STOP
MJDREFI 58484 MJD of GECAM reference epoch, integer part
MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional
EXTNAME 'SPECTRUMO01' Name of this binary table extension
EXTVER 'l ' Version of this extension format
FILTER 'none ' No instrument filter used
AREASCAL 'l ' No special scaling of effective area by channel
BACKFILE 'none ' Spectra are not linked to a background file
BACKSCAL 'l ' No scaling of background
CORRFILE 'none ' Spectra are not linked to a correction file
CORRSCAL 'l ' Correction scaling file
RESPFILE 'none ' Spectra are not linked to an RMF file
ANCRFILE 'none ' Spectra are not linked to an ARF file
SYS ERR I ' No systematic errors
POISSERR 'T ' Assume Poisson Errors
DETNAM 'GRD_01" Individual detector name of GRD
DAQMODE X ' DAQ mode
IBLINE X '
WORKMODE ‘'FULL/HALF Working mode of the sensor.
HDUCLASS ‘OGIP’
HDUCLAS1 'SPECTRUM' Extension contains Spectrum
CHECKSUM HDU checksum
DATASUM data unit checksum
END
A
[STARTTIME', 'ENDTIME', 'COUNTS', 'EXPOSURE', 'QUALITY"]
( D D 14] 2E 2X )

50ms ({T7) *5 %)

45 GRD KJ BSPEC 18!
7 A .
BSPEC S M AR/ — A3, B4 E—/Nif s 100
FOUS TR0 AN SCHFE 2 00 T2 GRD25 MARLEU#E; BSPEC 14 @1
1s 4 HREIEBE (. MRIGRE A 129 18), LUK sl 25 (BB ]
A4 gla/blg_bspec_yyyymmdd_hh_v00 fits
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451 HDULIST

No. Name Ver Type Cards Dimensions  Format

0 PRIMARY 1 PrimaryHDU 26 ()

1 EBOUNDS 1 BinTableHDU 29 256R x 2C [3E, 3E]

2 GTI 1 BinTableHDU 16 1R x 2C [D, D]

3 SPECTRUMO1 1 BinTableHDU 36 NR x 6C [D, D, 256l, 2E, 2I, 2X]

4 SPECTRUMO02 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]

5 SPECTRUMO3 1 BinTableHDU 36 NR x 6C [D, D, 256l, 2E, 2I, 2X]

6 SPECTRUMO04 1 BinTableHDU 36 NR x 6C [D, D, 256l, 2E, 2I, 2X]

7 SPECTRUMO5 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]

8 SPECTRUMO6 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]

9 SPECTRUMO7 1 BinTableHDU 36 NR x 6C [D, D, 256l, 2E, 2I, 2X]
10 SPECTRUMO8 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
11 SPECTRUMO9 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
12 SPECTRUM10 1 BinTableHDU 36 NR x 6C [D, D, 256l, 2E, 2I, 2X]
13 SPECTRUM11 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
14 SPECTRUM12 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
15 SPECTRUM13 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
16 SPECTRUM14 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
17 SPECTRUM15 1 BinTableHDU 36 NR x 6C [D, D, 256l, 2E, 2I, 2X]
18 SPECTRUML16 1 BinTableHDU 36 NR x 6C [D, D, 256l, 2E, 2I, 2X]
19 SPECTRUM17 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
20 SPECTRUM18 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
21 SPECTRUM19 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
22 SPECTRUMZ20 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
23 SPECTRUMZ21 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
24 SPECTRUMZ22 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
25 SPECTRUM23 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
26 SPECTRUMZ24 1 BinTableHDU 36 NR x 6C [D, D, 2561, 2E, 2I, 2X]
27 SPECTRUMZ25 1 BinTableHDU 21 NR x 6C [D, D, 256l, 2E, 2I, 2X]

45.2 Primary Header Keywords

FITS Keyword Value Purpose
SIMPLE T conforms to FITS standard
BITPIX 8 array data type

NAXIS 0 number of array dimensions
EXTEND T

CREATOR 'DailyData v1.0' Software and version

DATE YYYY-MM-DDThh:mm:ss' File creation date

FILETYPE 'GECAM BSPEC SPECTRUM' Name for this type of FITS file
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FILE-VER '1.0.0 ' Version of the format for this filetype

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma
photon

OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE _OBS 'YYYY-MM-DDThh:mm; ss.sss' Time of start of observation
DATE END 'YYYY-MM-DDThh:mm; ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT s ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional
Part

FILENAME ‘g[a/b]g_bspec_yymmdd_hh_v00.fits' Name of this file

DATATYPE 'BSPEC Name of the primary datatype making up this
file

INFILEO1  'gecam_a_xxx.fits' Level OD input data file

INFILEO2  ‘cal_a_xxx.fits' Calibration data file

CHECKSUM HDU checksum

DATASUM data unit checksum

END

45.3 Extension Header 1: EBOUNDS

FITS Keyword Value Purpose
COMMENTS Initial ebounds

XTENSION 'BINTABLE' binary table extension
BITPIX 8 array data type

NAXIS 2 number of array dimensions
NAXIS1 3072 length of dimension 1
NAXIS2 25 length of dimension 2
PCOUNT 0 number of group parameters
GCOUNT 1 number of groups
TFIELDS 1 number of table fields

TTYPE1L 'EBOUNDS '

TFORM1  '768E '

TLMIN1 ‘0 ' Lower limit of energy channel

TLMAX1 127 ' Upper limit of energy channel
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TUNIT1 'none ' Physical unit of field

TLMIN2 '5 ' Lowest energy

TLMAX2 '6000 Highest energy

TUNIT2 'keV ' Physical unit of field

TLMIN3 '5 ' Lowest energy

TLMAX3 '6000 ' Highest energy

TUNIT3 'keV ' Physical unit of field

DATE YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma photon
OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM
TSTART [GECAM MET] Observation start time
TSTOP [GECAM MET] Observation stop time
TIMESYS TT ' Time system used in time keywords
TIMEUNIT s ' Time since MIJDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part
MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional part
EXTNAME 'EBOUNDS ' Name of this binary table extension
EXTVER 1 ' Version of this extension format
CHANTYPE 'CHANNEL ' ADC channel
DETCHANS '128 ' Total number of channels in each rate
HDUCLASS 'OGIP '
HDUVERS '1.0.0 ' Version of format in use
HDUCLAS1 'EBOUNDS ' From calibration file
CH2E_VER 'CH2E 1.0¢ Channel to energy conversion scheme used
CHECKSUM HDU checksum
DATASUM data unit checksum
END
R EZ W
[[CHANNEL', 'E_MIN', 'E_MAXI]

| E E

25%256*3 %]

4.5.1 Extension Header 2: GTI

FITS Keyword Value Purpose
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XTENSION 'BINTABLE' binary table extension

BITPIX 8 array data type

NAXIS 2 number of array dimensions

NAXIS1 16 length of dimension 1

NAXIS2 1 length of dimension 2

PCOUNT 0 number of group parameters

GCOUNT 1 number of groups

TFIELDS 2 number of table fields

TTYPE1 'START '

TFORM1 D '

TTYPE2 'STOP '

TFORM2 D '

DATE 'YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma
photon

OBSERVER 'XIONG GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation

DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT 's ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF 0.0 MJD of GECAM reference epoch, fractional
part

EXTNAME 'GTI ' Name of the extension

EXTVER 1 ' Version of this extension format

HDUCLASS ‘OGIP’ OGIP standard

HDUVERS '1.00 ' Version of format in use

HDUCLAS1 'GTI ' Extension contains Events

CHECKSUM HDU checksum

DATASUM data unit checksum

END

A

[START', 'STOP

D D
n 17*2 %
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4.5.2 Extension Header 3 : SPECTRUMO1

FITS Keyword Value Purpose

XTENSION 'BINTABLE' binary table extension

BITPIX 8 array data type

NAXIS 2 number of array dimensions

NAXIS1 542 length of dimension 1

NAXIS2 length of dimension 2

PCOUNT O number of group parameters

GCOUNT 1 number of groups

TFIELDS 6 number of table fields

TTYPE1 'STARTTIME'

TFORM1 'D '

TTYPE2 'ENDTIME '

TFORM2 'D '

TTYPE3 'COUNTS

TFORM3  '256l '

TTYPE4 'EXPOSURE'

TFORM4  '2E '

TUNIT4 's'

TTYPE5 'WCOUNTS '

TFORM5 2| '

TTYPE6 'QUALITY '

TFORM6  "2X '

DATE 'YYYY-MM-DDThh:mm:ss' File creation date

MISSION '‘GECAM' Name of mission

TELESCOP 'GECAM-[A/B] Name of satellite

INSTRUME 'GRD ' Instrument used for observation of gamma
photon

OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation

DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT s ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional part

EXTNAME 'SPECTRUMO01' Name of this binary table extension
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EXTVER '1 ' Version of this extension format

FILTER ‘none ' No instrument filter used

AREASCAL 'l ' No special scaling of effective area by channel
BACKFILE 'none ' Spectra are not linked to a background file
BACKSCAL 'l ' No scaling of background

CORRFILE 'none ' Spectra are not linked to a correction file
CORRSCAL ' Correction scaling file

RESPFILE 'none ' Spectra are not linked to an RMF file
ANCRFILE 'none ' Spectra are not linked to an ARF file

SYS_ ERR I ' No systematic errors

POISSERR 'T ' Assume Poisson Errors

DETNAM 'GRD_01° Individual detector name of GRD
DAQMODE 'X ' DAQ mode

IBLINE X '

WORKMODE ‘'FULL/HALF Working mode of the sensor.

HDUCLASS ‘OGIP’

HDUCLAS1 'SPECTRUM' Extension contains Spectrum

CHECKSUM HDU checksum updated 2019-04-04T15:26:38
DATASUM data unit checksum updated 2019-04-04T15:26:38
END

A

[STARTTIME', 'ENDTIME', 'COUNTS' 'EXPOSURE', ‘WCOUNTS’, 'QUALITY"]
( D D 2561 2E 2 2X )

&R (47) *6 7

46 CPD EZEHIHAE:
72 TR -
FH AR IR AN — A 30t BSOS BN RS 100 A
B A SO B TP A cPD 8 NMEEKEIE; FHFIBIE L IRIR
DR TR) RN BE T B 10 5% (423 P1456 8, JR4h 4096 iE; 300keV-
5MeV).
XA 4. gla/blc_evt_yymmdd_hh_v00.fits

4.6.1 HDU LIST

No. Name Ver Type Cards Dimensions  Format
0 PRIMARY 1 PrimaryHDU 28 ()
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1 EBOUNDS 1 BinTableHDU 49 456R x 3C [l, E, E]

2 GTI 1 BinTableHDU 34 1R x 2C [D, D]

3 EVENTSO01 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]

4 EVENTSO02 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]

5 EVENTS03 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]

6 EVENTS04 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]

7 EVENTS05 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]

8 EVENTS06 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]

9 EVENTS07 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]

10 EVENTS08 1 BinTableHDU 49 NR x 5C [D, I, B, B, B]
4.6.2 Primary Header Keywords
FITS Keyword Value Purpose
SIMPLE T conforms to FITS standard
BITPIX 8 array data type
NAXIS 0 number of array dimensions
EXTEND T
CREATOR '‘DailyData v1.0' Software and version
DATE 'YYYY-MM-DDThh:mm:ss' File creation date
FILETYPE 'GECAM EVENTS LIST' Name for this type of FITS file
FILE_VER '1.00 ' Version of the format for this filetype
MISSION '‘GECAM' Name of mission
TELESCOP 'GECAM-[A/B] ' Name of satellite
INSTRUME 'CPD ' Instrument used for observation of particle
OBSERVER 'XIONG ' GECAM P.I.
ORIGIN 'GSDC ' Name of organization making file
DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation
DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation
DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM
TSTART [GECAM MET] Observation start time
TSTOP [GECAM MET] Observation stop time
TIMESYS TT ' Time system used in time keywords
TIMEUNIT 's ' Time since MIDREF, used both in TSTART

and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part
MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional part
FILENAME ‘'g[a/b]c_evt_yymmdd_hh_v00.fits' Name of this file
DATATYPE 'EVT ' Name of the primary datatype making up this file
INFILEO1 ‘gecam_a_xxx.fits' Level OD input data file
INFILEO2 ‘cal_a_xxx.fits' Calibration data file
CHECKSUM Checksum for entireHDU
DATASUM Checksum for data table
END
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4.6.3 Extension Header 1: EBOUNDS

FITS Keyword

XTENSION
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
TTYPE1L
TFORM1
TTYPE2
TFORM2
TTYPE3
TFORM3
TLMIN1
TLMAX1
TUNIT1
TLMIN2
TLMAX2
TUNIT2
TLMIN3
TLMAXS3
TUNIT3
DATE
MISSION
TELESCOP
INSTRUME
OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF
TSTART
TSTOP
TIMESYS
TIMEUNIT

MJDREFI
MJDREFF

'‘BINTABLE'
8
2
10
456
0
1
3
'CHANNEL *
| .
'E_MIN '
E .
'E_MAX '
E .
0 :
'455 '
'none
'300 '
'5000 '
'keV '
'300 '
'5000 '
'keV '

YYYY-MM-DDThh:mm:ss'

'‘GECAM!'
'GECAM-[A/B]
'CPD '
'XIONG
'GSDC '

YYYY-MM-DDThh:mm:
YYYY-MM-DDThh:mm: ss.sss'

'2019-01-01T00:00:00.000'

Value

$5.55S'

Purpose
Binary table extension
Array data type
Number of array dimensions
Length of dimension 1
Length of dimension 2
Number of group parameters
Number of groups
Number of table fields

Lower limit of energy channel
Upper limit of energy channel
Physical unit of field
Lowest energy
Highest energy
Physical unit of field
Lowest energy
Highest energy
Physical unit of field
File creation date
Name of mission
Name of satellite
Instrument used for observation of particle
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords

58484
0.00080074074

Time since MJDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional part
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EXTNAME
EXTVER
CHANTYPE
DETCHANS
HDUCLASS
HDUVERS
HDUCLAS1
CH2E_VER
CAL_VER
CHECKSUM
DATASUM
END

'EBOUNDS *
1 '
Pl '
456

'OGIP '
.00 '
'EBOUNDS *
'CH2E 1.0'
'E2P1 1.0’

HHAF A

[CHANNEL"
|

, 'E_MIN', 'E_MAX]

E E

456 17*3 %

4.6.4 Extension Header 2 : GTI

FITS Keyword

XTENSION
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
TTYPE1L
TFORM1
TTYPEZ2
TFORM2
DATE
MISSION
TELESCOP
INSTRUME
OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF

Value
'‘BINTABLE'

8

2

16

1

0

1

2

'START '

D \

'STOP '

D \
'YYYY-MM-DDThh:mm:ss'
'‘GECAM'
'GECAM-[A/B] '
'‘CPD '

'XIONG '

'GSDC '

YYYY-MM-DDThh:mm: ss.sss'
YYYY-MM-DDThh:mm: ss.sss'

'2019-01-01T00:00:00.000'

Name of this binary table extension

Version of this extension format
Transformation from PHA to Pl has been applied
Total number of channels in each rate

OGIP standard

Version of format in use

From calibration file

ADC channel to dep_E conversion scheme used
Dep_E to PI channel conversion version used
HDU checksum

data unit checksum

Purpose
binary table extension
array data type
number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups
number of table fields

File creation date
Name of mission
Name of satellite
Instrument used for observation of particle
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
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TSTART

TSTOP

TIMESYS TT '
TIMEUNIT s '

MJDREFI 58484
MJDREFF  0.00080074074
EXTNAME 'GTI '
EXTVER 1 '
HDUCLASS °OGIP’
HDUVERS '1.00 '
HDUCLAS1 'GTI '
CHECKSUM

DATASUM

END

BH AT A
[START, 'STOP]
D D

n 417*2 %

[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MJDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional part
Name of the extension
Version of this extension format
OGIP standard
Version of format in use
Extension contains Events
HDU checksum
data unit checksum

4.6.5 Extension Header 3: EVENTSO1

FITS Keyword
XTENSION 'BINTABLE'

BITPIX 8

NAXIS 2

NAXIS1 13

NAXIS2

PCOUNT 0

GCOUNT 1

TFIELDS 5

TTYPE1L TIME '
TFORM1 ‘D '
TUNIT1 'S '
TTYPEZ2 Pl '
TFORM2 'l '
TTYPE3 = 'DEAD_TIME'
TFORM3 =B '
TUNIT3 ‘us '

TSCAL3 0.8

Value Purpose
binary table extension
array data type
number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups
number of table fields
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TTYPE4 'EVT_TYPE '
TFORMA4 ‘B '

TTYPES ='FLAG '

TFORM5 ='B '

DATE YYYY-MM-DDThh:mm:ss'
MISSION 'GECAM'

TELESCOP 'GECAM-[A/B]
INSTRUME 'CPD '

OBSERVER 'XIONG '

ORIGIN '‘GSDC '

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss'
DATE_END 'YYYY-MM-DDThh:mm: ss.sss'
DATE_REF '2019-01-01T00:00:00.000'
TSTART

TSTOP

TIMESYS TT '

TIMEUNIT 's '

MJDREFI 58484

MJDREFF  0.00080074074
EXTNAME 'EVENTSO1'

EXTVER 1 '

DETNAM  'CPD_01 "'

DAQMODE 'X '

IBLINE X '
WORKMODE 'FULL/HALF '
EVT_DEAD 'E '

EVTDEDHI 'E '

DETCHANS 456

HDUCLASS “OGIP’

HDUVERS '1.0.0 '

HDUCLAS1 'EVENTS '

CH2E_VER 'CH2E 1.0'

CAL_VER 'E2PI 1.0'

CHECKSUM

DATASUM

END

AT

[TIME', 'PI','DEAD_TIME', 'EVT_TYPE',

(D |

B B

K7 (7D *5 5]

File creation date
Name of mission
Name of satellite
Instrument used for observation of particle
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MIDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional part
Name of this binary table extension
Version of this extension format
Individual detector name of CPD
DAQ mode

Working mode of the sensor.

[s] Deadtime per event

[s] Deadtime per overflow channel event
Total number of channels in each rate
OGIP standard

Version of format in use

Extension contains Events

ADC chan to dep_E conversion scheme used
Dep_E to PI channel conversion version used
HDU checksum
data unit checksum

'FLAG

B )
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4.7

CPD BJ BTIME #{32:

=R .
BSPEC A #% IR EE /NI — N30, B SCFEE E— /N & 5 100
PO a4, DSOS B A cPD 8 NMRLE#E; CPD ) BTIME

Bl B EE 50m B4

REEUE (3 1&) AMIZET [H] .

YAEfr 4 gla/blc_btime_yyyymmdd_hh_v0O fits

471 HDULIST

No.

© 00 N o O A W N - O

[y
o

4.7.2 Primary Header Keywords

Name
PRIMARY
EBOUNDS
GTI
SPECTRUMO1
SPECTRUMO02
SPECTRUMO03
SPECTRUMO04
SPECTRUMO05
SPECTRUMO06
SPECTRUMO7
SPECTRUMO08

FITS Keyword

SIMPLE T
BITPIX 8
NAXIS 0
EXTEND T
CREATOR

DATE

FILE-VER '1.00

MISSION 'GECAM'

TELESCOP 'GECAM-[A/B]
INSTRUME 'CPD '

OBSERVER 'XIONG

ORIGIN 'GSDC '

DATE _OBS 'YYYY-MM-DDThh:mm: ss.sss'

Ver
1

1
1
1
1
1
1
1
1
1
1

'DailyData v1.0'
YYYY-MM-DDThh:mm:ss'
FILETYPE 'GECAM BTIME SPECTRUM'

Type
PrimaryHDU
BinTableHDU
BinTableHDU
BinTableHDU
BinTableHDU
BinTableHDU
BinTableHDU
BinTableHDU
BinTableHDU
BinTableHDU
BinTableHDU

Value

Cards

Dimensions  Format
30 0
31 B8R x 3C [9E]
18 1R x 2C [D, D]
24 NR x 5C [D, D,
24 NR x 5C [D, D,
24 NR x 5C [D, D,
24 NR x 5C [D, D,
24 NR x 5C [D, D,
24 NR x 5C [D, D,
24 NR x 5C [D, D,
24 NR x 5C [D, D,
Purpose

conforms to FITS standard
array data type
number of array dimensions

Software and version

File creation date

Name for this type of FITS file

31,
31,
31,
31,
31,
31,
31,
31,

m m m m M m m m

X]
X]
X]
X]
X]
X]
X]
X]

Version of the format for this filetype

Name of mission

Name of satellite

Instrument used for observation of particle
GECAM P.I.

Name of organization making file
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DATE_END
DATE_REF

TSTART
TSTOP
TIMESYS

TIMEUNIT

MJDREFI

MJDREFF

FILENAME

INFILEOL
INFILEO2

YYYY-MM-DDThh:mm: ss.sss'

'2019-01-01T00:00:00.000'

TT '

58484
0.00080074074

Time of end of observation

Reference date for GECAM

[GECAM MET] Observation start time
[GECAM MET] Observation stop time

Time system used in time keywords

Time since MJDREF, used both in TSTART
and STOP

MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional
Part

'g[a/b]c_btime_yymmdd_hh_v00.fits' Name of this file
DATATYPE BTIME '

‘gecam_a_xxx.fits
‘cal_a_xxx.fits'

CHECKSUM

DATASUM

END

Name of the primary datatype making up this
file

Level OD input data file

Calibration data file

HDU checksum

data unit checksum

4.7.3 Extension Header 1 : EBOUNDS

FITS Keyword Value
COMMENTS
XTENSION 'BINTABLE'
BITPIX 8

NAXIS 2

NAXIS1

NAXIS2

PCOUNT 0
GCOUNT 1

TFIELDS 1

TTYPE1 'EBOUNDS '
TFORM1 '9E '
TLMIN1 0 '
TLMAX1 2 '
TUNIT1 'none '
TLMIN2 '300 '
TLMAX2 '5000
TUNIT2 'keV '
TLMIN3 '300 '
TLMAX3 '5000
TUNIT3 'keV '
DATE 'YYYY-MM-DDThh:mm:ss'

Purpose

Initial ebounds

binary table extension
array data type

number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups
number of table fields

Lower limit of energy channel
Upper limit of energy channel
Physical unit of field
Lowest energy
Highest energy
Physical unit of field
Lowest energy
Highest energy
Physical unit of field
File creation date
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MISSION  'GECAM'
TELESCOP 'GECAM-[A/B]
INSTRUME 'CPD !
OBSERVER 'XIONG
ORIGIN 'GSDC '
DATE_OBS  'YYYY-MM-DDThh:mm: ss.sss'
DATE_END 'YYYY-MM-DDThh:mm: ss.sss'
DATE_REF '2019-01-01T00:00:00.000'
TSTART
TSTOP
TIMESYS  TT '
TIMEUNIT s '
MJDREFI 58484
MJDREFF  0.00080074074
EXTNAME 'EBOUNDS '
EXTVER 'l '
CHANTYPE 'CHANNEL '
DETCHANS '3 !
HDUCLASS 'OGIP
HDUVERS '1.0.0
HDUCLAS1 'EBOUNDS
CH2E_VER 'CH2E 1.0
CHECKSUM
DATASUM
END
R AT
[CHANNEL', 'E_MIN', 'E_MAX]]
| E E
8*3*3 %

Name of mission
Name of satellite
Instrument used for observation of particle
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MIDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional Part
Name of this binary table extension
Version of this extension format
ADC channel
Total number of channels in each rate

Version of format in use

From calibration file

Channel to energy conversion scheme used
HDU checksum

data unit checksum

4,74 Extension Header 2 : GTI

FITS Keyword

XTENSION
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT

‘BINTABLE'
8

2

16

1

0

1

Value

Purpose

binary table extension
array data type
number of array dimensions
length of dimension 1
length of dimension 2
number of group parameters
number of groups
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TFIELDS 2

TTYPEL  'START

TFORM1 D '

TTYPE2  'STOP

TFORM2 D '

DATE "YYYY-MM-DDThh:mm:ss'
MISSION  'GECAM'
TELESCOP 'GECAM-[A/B] '
INSTRUME ‘CPD
OBSERVER 'XIONG

ORIGIN  'GSDC
DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss'
DATE_END 'YYYY-MM-DDThh:mm: ss.sss
DATE_REF '2019-01-01T00:00:00.000"
TSTART

TSTOP

TIMESYS  'TT '
TIMEUNIT s '

MJDREFI 58484

MJDREFF  0.00080074074
EXTNAME ‘GTI '

EXTVER 1 '
HDUCLASS ‘OGIP’

HDUVERS '1.00

HDUCLASL 'GTI '
CHECKSUM

DATASUM

END

AT

[START', 'STOP]

D D

n 17*2 %

number of table fields

File creation date

Name of mission
Name of satellite

Instrument used for observation of particle
GECAM P.I.
Name of organization making file
Time of start of observation
Time of end of observation
Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MIDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional
part
Name of the extension
Version of this extension format
OGIP standard

Version of format in use

Extension contains Events
HDU checksum
data unit checksum

4,75 Extension Header 3 : SPECTRUMO1

FITS Keyword Value

XTENSION 'BINTABLE'
BITPIX 8
NAXIS 2

Purpose
binary table extension
array data type
number of array dimensions
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NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
TTYPE1L
TFORM1
TTYPEZ2
TFORM2
TTYPE3
TFORM3
TTYPE4
TFORM4
TUNIT4
TTYPES
TFORMS
DATE
MISSION
TELESCOP
INSTRUME
OBSERVER
ORIGIN
DATE_OBS
DATE_END
DATE_REF
TSTART
TSTOP
TIMESYS
TIMEUNIT

MJDREFI
MJDREFF
EXTNAME
EXTVER
FILTER
AREASCAL
BACKFILE

BACKSCAL

CORRFILE
CORRSCAL
RESPFILE
ANCRFILE
SYS_ERR
POISSERR

‘none

‘none

0

1

5
‘STARTTIME'

D '

" ENDTIME *
D |
'COUNTS
3] |

" EXPOSURE '
E '

" QUALITY
e '

YYYY-MM-DDThh:mm:ss'

'‘GECAM'
'GECAM-[A/B]
'CPD !
'XIONG
'GSDC '

YYYY-MM-DDThh:mm: ss.sss'

length of dimension 1

length of dimension 2
number of group parameters
number of groups

number of table fields

File creation date

Name of mission

Name of satellite

Instrument used for observation of particle
GECAM P.1.
Name of organization making file
Time of start of observation

YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

'2019-01-01T00:00:00.000'

58484
0.00080074074
'‘SPECTRUMO1
1 ,

| '
‘none
| .
‘none
| '

'none
| .
T .

Reference date for GECAM
[GECAM MET] Observation start time
[GECAM MET] Observation stop time
Time system used in time keywords
Time since MJDREF, used both in TSTART
and STOP
MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional part
Name of this binary table extension
Version of this extension format
No instrument filter used
No special scaling of effective area by channel
Spectra are not linked to a background file
No scaling of background
Spectra are not linked to a correction file
Correction scaling file
Spectra are not linked to an RMF file
Spectra are not linked to an ARF file
No systematic errors
Assume Poisson Errors
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DETNAM 'CPD 01" Individual detector name of CPD

DAQMODE X ' DAQ mode

IBLINE X

WORKMODE 'FULL/HALF ' Working mode of the sensor.
HDUCLASS ‘OGIP’

HDUCLAS1 'SPECTRUM' Extension contains Spectrum
CHECKSUM HDU checksum

DATASUM data unit checksum

END

A

[STARTTIME', 'ENDTIME', 'COUNTS, 'EXPOSURE', 'QUALITY"

( D D 3l E X )

50ms ({T7) *5 %)

4.8 GECAM DEHBEMZESFEIE:

NN

[ULE 4T

SAHZ AR N — AN S, BSOS /N R S 100 AP TE]
b, 05 DEMARHRTT 2 EE, BAH GECAM TLER[H, {7
B, WmE, PERESEWE. A A IR — Ot
A AN EI R . gla/b]_posatt_yymmdd_hh_v00.fits

4.8.1 HDU LIST

No. Name Ver Type Cards  Dimensions Format

0 PRIMARY 1 PrimaryHDU 24 0

1 Orbit_Attitude 1  BinTableHDU 68 NR x 22C [D, E, E, E, E, E, E, E, B, E,
E, E, E E E E E, E E E

E, B]
4.8.2 Primary Header Keywords
FITS Keyword Value Purpose
SIMPLE T conforms to FITS standard
BITPIX 8 array data type
NAXIS 0 number of array dimensions
EXTEND T
SOURFILE Level OD input data file

MISSION 'GECAM Name of mission
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TELESCOP 'GECAM-[A/B]' Name of satellite
DATATYPE 'ENG ' Type of the data
DATE_REF  '2019-01-01T00:00:00.000' Refrence date for GECAM
DATE_OBS 'YYYY-MM-DDThh:mm:ss.fff' Date of start of observation
DATE _END 'YYYY-MM-DDThh:mm:;ss.fff' Date of end of observation

TSTART 'E ' [GECAM MET] Observation start time
TSTOP 'E ' [GECAM MET] Observation stop time
TIMESYS TT ' Time system used in time keywords
TIMEUNIT 's ' Time since MJDREF, used in TSTART and STOP
MJDREFI 58484.0 MJD of GECAM reference epoch, integer part
MJDREFF 0.0 MJD of GECAM reference epoch, fractional part
CREATIME 'YYYY-MM-DDThh:mm:ss' File creation date TT

ORIGIN '‘NSSDC ' National Space Science Data Center

SOFTWARE 'GECAM_PREPROCESS V1.0’ Software and version
CONTACT  'National Space Science Data Center, nssdc@nsc.ac.cn’

CHECKSUM ' HDU checksum updated
DATASUM ' data unit checksum updated
COMMENT COMMENT

END

4.8.3 Extension Header 1 : Orbit Attitude

FITS Keyword Value Purpose
XTENSION 'BINTABLE' binary table extension
BITPIX 8 array data type
NAXIS 2 number of array dimensions
NAXIS1 80 length of dimension 1
NAXIS2 length of dimension 2
PCOUNT 0 number of group parameters
GCOUNT 1 number of groups
TFIELDS 22 number of table fields
TTYPE1 'TIME '

TFORM1 'D '

TUNIT1 's '

TTYPE2 QL

TFORM2 'E '

TTYPE3 '‘Q2 !

TFORMS3 'E '

TTYPE4 'Q3

TFORM4 'E '

TTYPES 'Q4'

TFORMS5 'E '

TTYPE6 'wx'
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TFORMG6
TUNIT6
TTYPE7
TFORMY7
TUNIT7
TTYPES
TFORMS8
TUNITS8
TTYPE9
TFORM9
TTYPE10
TFORM10
TUNIT10
TTYPE11
TFORM11
TUNIT11
TTYPE12
TFORM12
TUNIT12
TTYPE13
TFORM13
TUNIT13
TTYPE14
TFORM14
TUNIT14
TTYPE15
TFORM15
TUNIT15
TTYPE16
TFORM16
TUNIT16
TTYPE17
TFORM17
TUNIT17
TTYPE18
TFORM18
TUNIT18
TTYPE19
TFORM19
TUNIT19
TTYPE20
TFORM20
TUNIT20
TTYPE21

rad/s '

rad/s '

rad/s '
'‘Orb_Type '
B .
X_J2000 '
E .
m \

'Y _J2000'

'Z_J2000'
E .
km/s '
'V X_J2000'
E .
m/s '
'VY_J2000
E '
'm/s '
'VZ_J2000
E '
'm/s '
"X_WGS84
E '
m .
"Y_WGS84
E .
' Z_WGS84
E .

m
"VX_WGS84
E \
m/s '

" VY_WGS84
E \

m/s
' VZ_WGS84
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TFORM21 'E '

TUNIT21 'm/s '

TTYPE22 " TIME_Quality '

TFORM21 'B '

EXTNAME 'Orbit_Attitude’ Name of the extension
DATE_OBS 'YYYY-MM-DDThh:mm;ss.fff' Date of start of observation
DATE_END YYYY-MM-DDThh:mm:ss.fff' Date of end of observation
TSTART 'E ' [GECAM MET] Observation start time
TSTOP 'E ' [GECAM MET] Observation stop time
CHECKSUM "' HDU checksum updated
DATASUM "' data unit checksum updated
END

AR

[TIME' 'Q1' 'Q2' 'Q3' 'Q4' 'wx' 'wy' ‘wz' ‘Orb_Type' 'X_J2000" "Y_ J2000' 'Z_ J2000' 'VX_ J2
000" "VY_ J2000' 'VZ_ J2000' 'X_WGS84' 'Y_WGS84' 'Z WGS84' 'VX_WGS84' VY WGS84'
VZ_WGS84' 'TIME_Quality']

[ D E E E E E E E B E E E E
E E E E E E E
E B]

49 BRAMZEIEEHE:
PR
AR BN — AN S, SR — AN SO 100 BR O, BLEOK
BH. H e M BRAEIRIN 25 AL bR R AR A AN T A
XA RN gla/b]_aux_yymmdd_hh_v0O.fits

49.1 HDU LIST

No. Name Ver Type Cards  Dimensions Format
0 PRIMARY 1 PrimaryHDU 24 0
SME 1 BinTableHDU 41 NR x 9C [D, 2D, 2D, 2D, 2D, D, D,
2D, 2D]

4.9.2 Primary Header Keywords

FITS Keyword Value Purpose
SIMPLE T conforms to FITS standard
BITPIX 8 array data type
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NAXIS 0
EXTEND

SOURFILE "'

MISSION 'GECAM '

TELESCOP 'GECAM-[A/B]'
DATATYPE 'AUX '

DATE_REF '2019-01-01T00:00:00.000'

number of array dimensions

Level OD input data file
Name of mission
Name of satellite
Type of the data
Refrence date for GECAM

DATE_OBS 'YYYY-MM-DDThh:mm:ss.fff' Date of start of observation

DATE_END 'YYYY-MM-DDThh:mm:ss.fff’ Date of end of observation

TSTART E ' [GECAM MET] Observation start time
TSTOP ‘E ' [GECAM MET] Observation stop time
TIMESYS 'TT ' Time system used in time keywords
TIMEUNIT 's ' Time since MIDREF, used in TSTART and STOP
MJDREFI 58484.0 MJD of GECAM reference epoch, integer part
MJDREFF 0.0 MJD of GECAM reference epoch, fractional part
CREATIME 'YYYY-MM-DDThh:mm:ss' File creation date TT

ORIGIN 'NSSDC National Space Science Data Center

SOFTWARE 'GECAM_SME_V1.0! Software and version

CONTACT 'National Space Science Data Center, nssdc@nsc.ac.cn'
CHECKSUM "' HDU checksum updated
DATASUM ' ' data unit checksum updated
COMMENT COMMENT

END

4.9.3 Extension Header 1: SME

FITS Keyword Value Purpose
XTENSION 'BINTABLE' binary table extension
BITPIX 8 array data type

NAXIS 2 number of array dimensions
NAXIS1 120 length of dimension 1
NAXIS2 length of dimension 2
PCOUNT 0 number of group parameters
GCOUNT 1 number of groups
TFIELDS 9 number of table fields
TTYPE1 'TIME '

TFORM1 'D '

TUNIT1 's '

TTYPE2 'SUN_ANGLE'

TFORM2 2D '

TUNIT2 'deg '

TTYPE3 'MOON_ANGLE'

TFORMS3 2D '

59



TUNIT3 'deg

TTYPE4 'EARTH_ANGLE'

TFORM4 2D '

TUNIT4 'deg

TTYPE5S 'LONLAT

TFORMS5 2D '

TUNIT5 'deg

TTYPE6 'ALT

TFORMG6 'D

TUNIT6 'km

TTYPE7 'LOCAL_SOLAR_TIME'

TFORM7Y 'D

TTYPES8 'Z_J2000 '

TFORMS 2D '

TUNIT8 'deg

TTYPE9 X_J2000 '

TFORM9 2D '

TUNIT9 'deg

EXTNAME 'SME' Name of the extension

DATE_OBS YYYY-MM-DDThh:mm:ss.fff' Date of start of observation
DATE_END YYYY-MM-DDThh:mm:ss.fff' Date of end of observation
TSTART 'E ' [GECAM MET] Observation start time
TSTOP 'E ' [GECAM MET] Observation stop time
CHECKSUM "' HDU checksum updated 2020-01-02T11:10:36
DATASUM "' data unit checksum updated 2020-01-02T11:10:36
END

AT

['TIME' 'SUN_ANGLE' 'MOON_ANGLE' 'EARTH_ANGLE' 'LONLAT'
'ALT' 'LOCAL_SOLAR_TIME' 'Z_J2000' 'X_J20001]
[ D 2D 2D 2D 2D

D D 2D 2D ]

4.10 GECAM D EH# GRD #1 CPD FIRTR T &
R E LY
SRR IR AR N — AN S, A SRS BN RS 100 B
I IR H5040 o B3040 P9 25 6.4 ] —BF [R) 60 4% GRD #1 CPD ) 33 MRS T
2 A FBA A O S RS K B AR TR
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A4 gla/b]ge simevt yymmdd hh vO0O0.fits

4.10.1 HDU LIST

No. Name Ver Type Cards Dimensions  Format
0 PRIMARY 1 PrimaryHDU 26 ()
1 SIMEVT 1 BinTableHDU 34 NR x 3C [D, B, 33B]

4.10.2 Primary Header Keywords

FITS Keyword Value
SIMPLE T

BITPIX 8

NAXIS 0

EXTEND T

CREATOR 'DailyData v1.0'

DATE YYYY-MM-DDThh:mm:ss'

FILETYPE= 'GECAM SIMEVT'
FILE-VER '.0.0 '
MISSION '‘GECAM'
TELESCOP 'GECAM-[A/B]
INSTRUME  'ALL '
OBSERVER 'XIONG
ORIGIN 'GSDC '

Purpose
conforms to FITS standard
array data type
number of array dimensions

Software and version
File creation date
Name for this type of FITS file
Version of the format for this filetype
Name of mission
Name of satellite
All instruments of one satellite
GECAM P.I.
Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation

DATE_END 'YYYY-MM-DDThh:mm: ss.sss'
DATE_REF '2019-01-01T00:00:00.000'

TSTART

TSTOP

TIMESYS TT '
TIMEUNIT 's '

MJDREFI 58484
MJDREFF  0.00080074074

Time of end of observation

Reference date for GECAM

[GECAM MET] Observation start time
[GECAM MET] Observation stop time

Time system used in time keywords

Time since MJDREF, used both in TSTART
and STOP

MJD of GECAM reference epoch, integer part
MJD of GECAM reference epoch, fractional
part

FILENAME ‘'g[a/b]gc_simevt_yymmdd_hh_v00.fits' Name of this file

INFILEO1 ‘'gecam_a_xxx.fits'
CHECKSUM

DATASUM '

END

Level OD input data file
HDU checksum
data unit checksum
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4.10.3 Extension Header 1 : SIMEVT

FITS Keyword Value Purpose

XTENSION  'BINTABLE' binary table extension

BITPIX 8 array data type

NAXIS 2 number of array dimensions

NAXIS1 72 length of dimension 1

NAXIS2 length of dimension 2

PCOUNT O number of group parameters

GCOUNT 1 number of groups

TFIELDS 3 number of table fields

TTYPE1L 'TIME '

TFORM1 'D '

TUNIT1 's '

TTYPE2 'NUM_SIM '

TFORM2 'B '

TTYPE3 'GRD_CPD '

TFORM3 '33B '

DATE 'YYYY-MM-DDThh:mm:ss' File creation date

MISSION 'GECAM' Name of mission

TELESCOP 'GECAM-[A/B] ' Name of satellite

INSTRUME  'ALL ' All instruments of one satellite

OBSERVER 'XIONG ' GECAM P.I.

ORIGIN 'GSDC ' Name of organization making file

DATE_OBS 'YYYY-MM-DDThh:mm: ss.sss' Time of start of observation

DATE_END 'YYYY-MM-DDThh:mm: ss.sss' Time of end of observation

DATE_REF '2019-01-01T00:00:00.000' Reference date for GECAM

TSTART [GECAM MET] Observation start time

TSTOP [GECAM MET] Observation stop time

TIMESYS TT ' Time system used in time keywords

TIMEUNIT s ' Time since MIDREF, used both in TSTART
and STOP

MJDREFI 58484 MJD of GECAM reference epoch, integer part

MJDREFF  0.00080074074 MJD of GECAM reference epoch, fractional
part

EXTNAME 'SIMEVT ' Name of the extension

EXTVER 1 ' Version of this extension format

CHECKSUM HDU checksum

DATASUM data unit checksum

END

A EREZ TR

['TIME' " NUM_SIM' 'GRDO1' ... 'GRD25'  'CPDO1'... 'CPDO08']
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