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PRI BB R A0, Cycle 9 6945 A B —H X, Cycle 9
0915 B AR Q255 5] ) F ey B R A AT R K e 15 B
HIELHXT L#EHS CSST IR 5%, H X: user@119.78.226.28:

/data/mci_simData/

1.2.2 3= St B

(1) Kk AHHLHA

Sk 8,7 T Primary header #= Extension header P24, Primary
header & L 7T &M 93845, Extension header €941t IR B 69 7% 6 A
BlAaRM BT, KL X Th4TF:

Fo@

Primary Header:

SIMPLE = T/ conforms to FITS standard
BITPIX = 8 / array data type

NAXIS = 0/ number of array dimensions
EXTEND = T

NEXTEND = 1 / number of array dimensions

DATE  ="2024-05-11T10:48:13.4' / written date (yyyy-mm-ddThh:mm:ss.s)
FILENAME="CSST MCI C1_EXDF 20240511092141 20240511092321 20100000001 07 L0 VO1'
FILETYPE='EXDF ' / observation type
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TELESCOP="CSST
INSTRUME="MCI
RADECSYS="ICRS

EQUINOX =

/ telescope name

/ instrument name

/ coordinate system of the object
2000.0

FITSSWV ="mci_sim 0.8.03' / FITS creating software version

COMMENT

COMMENT OBJECT INFORMATION

COMMENT

OBJECT ='MCI ob;' / object name

TARGET ='074443.3+392523'  /target name (hhmmss.s+ddmmss)
OBSID  ='20100000001' / observation ID

RA OBJ] = 116.18081536720157 / object RA (deg)

DEC OBJ=  39.42316681016602 / object Dec (deg)

COMMENT

COMMENT TELESCOPE INFORMATION

COMMENT

REFFRAME="CSSTGSC-1.0' / guiding catalog version
DATE-OBS="2024-05-11T10:48:13.4'/ observation date (yyyy-mm-ddThh:mm:ss.s)
SATESWYV = 'softwave-1.0' / satellite software version

EXPSTART=  60441.390069440014 / exposure start time (MJD)

CABSTART= 2460441.89006944 / first cabin time after exposure start (MJD)
SUNANGLO0= 0.0 / angle between the Sun and opt axis at CABSTART
MOONANG0= 0.0 / angle between the Moon and opt axis at CABSTART
TEL_ALT0= 0.0 / angle between opt axis and Elimb at CABSTART
POS_ANGO0= 0.0 / angle between y axis and North Pole at CABSTART
POSI0 X = -6004.913236 / orbital position in X at CABSTART (km)

POSI0 Y = 2451.893411 / orbital position in Y at CABSTART (km)

POSIO Z= -1886.225566 / orbital position in Z at CABSTART (km)

VELOO X = -0.940734 / orbital velocity in X at CABSTART (km/s)
VELOO Y= -5.963378 / orbital velocity in Y at CABSTART (kmy/s)
VELOO Z = -4.750091 / orbital velocity in Z at CABSTART (km/s)



EULERO 1= 0.0 / Euler angle 1 at CABSTART (deg)
EULERO 2= 0.0 / Euler angle 2 at CABSTART (deg)
EULERO 3= 0.0 / Euler angle 3 at CABSTART (deg)
RA PNTO=  116.18081536720157 / pointing RA at CABSTART (deg)
DEC PNTO=  39.42316681016602 / pointing Dec at CABSTART (deg)
EXPEND = 60441.391226847416 / exposure end time (MJD)

CABEND = 2460441.891226847 / first cabin time after exposure end (MJD)
SUNANGLI= 0.0 / angle between the Sun and opt axis at CABEND
MOONANGI= 0.0 / angle between the Moon and opt axis at CABEND
TEL ALTI= 0.0 / angle between opt axis and Elimb at CABEND
POS_ANGI1= 0.0 / angle between y axis and North Pole at CABEND
POSI1 X = -6014.357385 / orbital position in X at CABEND (km)

POSI1 Y= 2329.193638333333 / orbital position in Y at CABEND (km)
POSI1 Z=-1977.9979333333333 / orbital position in Z at CABEND (km)

VELOI X = -0.7843205 / orbital velocity in X at CABEND (km/s)
VELO1 Y= -6.017402166666667 / orbital velocity in Y at CABEND (km/s)
VELO1 Z= -4.693886 / orbital velocity in Z at CABEND (km/s)
EULERI 1= 0.0 / Euler angle 1 at CABEND (deg)
EULERI 2= 0.0 / Euler angle 2 at CABEND (deg)
EULERI 3= 0.0 / Euler angle 3 at CABEND (deg)

RA PNT1= 116.18081536720157 / pointing RA at CABEND (deg)
DEC PNTI=  39.42316681016602 / pointing Dec at CABEND (deg)

EPOCH = 2460442.0 / equinox of pointing RA and Dec
EXPTIME = 100.0 / exposure time (s)
COMMENT

COMMENT VERIFICATION INFORMATION
COMMENT

CHECKSUM='84dA83b983bA83b9"  /HDU checksum updated 2024-05-11T18:48:13
DATASUM ='0 ' / data unit checksum updated 2024-05-11T18:48:13
END

Extension Header:



XTENSION="TMAGE ' / extension type

BITPIX = 16 / array data type

NAXIS = 2 / number of array dimensions
NAXIS1 = 23984

NAXIS2 = 4936

PCOUNT = 0/ number of parameters
GCOUNT = 1 / number of groups
BSCALE = 1

BZERO = 32768

EXTNAME ="SCI '

EXTVER = 1

BUNIT ='ADU ' / physical unit of array values
COMMENT

COMMENT FILE INFORMATION
COMMENT

DATE  ="2024-05-11T10:48:13.5'/ written date (yyyy-mm-ddThh:mm:ss.s)
FILENAME="CSST MCI_C1_EXDF 20240511092141 20240511092321 20100000001 07 L0 _VO1'

FILETYPE="EXDF ' / observation type
RADECSYS='ICRS ' / coordinate system of the object
EQUINOX = 2000.1

FITSSWV="42.1 ' / FITS creating software version
COMMENT

COMMENT INSTRUMENT STATUS AND OBJECT INFORMATION

COMMENT

TELESCOP="CSST ' / telescope name

INSTRUME="MCI ' / instrument name

CHANNEL ="Cl1 ' / channel number

FILTERNO="07 ' / filter number

DIFFUSER= T/ insert diffuser status for flat calibration

FLAMP = 0/ status of flat lamp



MCISTAT = 0/ MCI components status parameter
DATE-OBS="2024-05-11T10:48:13.5' / observation date (yyyy-mm-ddThh:mm:ss.s)

OBJECT ='MCI ob;' / object name
TARGET ='074443.3+392523"  / target name (hhmmss.s+ddmmss)
OBSID  ="20100000001' / observation ID

RA OBJ = 116.18081536720157 / object RA (deg)
DEC OBJ=  39.42316681016602 / object Dec (deg)
COMMENT

COMMENT DETECTOR AND FILTER INFORMATION

COMMENT

FILTER ='u ' / filter band

DETSN  ="E2V-CCD-290-0000000'/ detector serial number

DETNAME ="uv ' / detector name

DETTEMP(= 0.0 / detector temperature at EXPSTART (K)
DETTEMP1= 0.0 / detector temperature at EXPEND (K)
DETTEMP2= 0.0 / detector temperature at READT]1 (K)
DETSIZE ='9232%9216' / detector size

DATASECT='4936*23984' / data section

PIXSCALI= 0.05 / pixel scale for axis 1 (arcsec/pixel)
PIXSCAL2= 0.05 / pixel scale for axis 2 (arcsec/pixel)
PIXSIZE1= 10/ pixel size for axis 1 (micron)

PIXSIZE2= 10/ pixel size for axis 2 (micron)

NCHANNEL= 16 / number of readout channels

PSCAN1 = 27 / horizontal prescan width, per readout channel
PSCAN2 = 0/ vertical prescan width, per readout channel
OSCAN1 = 320/ horizontal overscan width, per readout channel
OSCAN2 = 320/ vertical overscan width, per readout channel
BIN X = 1/ bin number in X

BINY = 1/ bin number in Y

COMMENT

COMMENT WORLD COORDINATE SYSTEM INFORMATION
COMMENT



WCSAXES =

CRPIX1
CRPIX2
CRVAL1
CRVAL2
CTYPEI

CTYPE2 ='DEC--TAN'
-1.3888888888888E-05 / transformation matrix element (deg/pix)

CDI 1
CDI 2
CD2 |
CD2 2

2/ number of WCS axes
4607.5 / x-coordinate of reference pixel
4615.5 / y-coordinate of reference pixel
116.18081536720157 / value of reference pixel on axis 1
39.42316681016602 / value of reference pixel on axis 2

='RA---TAN' / type of RA WCS projection

/ type of Dec WCS projection

-0.0 / transformation matrix element (deg/pix)

-0.0 / transformation matrix element (deg/pix)

=1.38888888888888E-05 / transformation matrix element (deg/pix)
COMMENT

COMMENT READOUT INFORMATION

COMMENT

GAINLVL = 1.5 / gain level (e-/ADU)

GAINOI = 1.53 / CCD gain [channel 1] (e-/ADU)
GAINO2 = 1.54 / CCD gain [channel 2] (e-/ADU)
GAINO3 = 1.55 / CCD gain [channel 3] (e-/ADU)
GAINO4 = 1.53 / CCD gain [channel 4] (e-/ADU)
GAINOS = 1.51/ CCD gain [channel 5] (e-/ADU)
GAINO6 = 1.56 / CCD gain [channel 6] (e-/ADU)
GAINO7 = 1.58 / CCD gain [channel 7] (e-/ADU)
GAINO§ = 1.53 / CCD gain [channel §] (e-/ADU)
GAIN09 = 1.54 / CCD gain [channel 9] (e-/ADU)
GAINI0 = 1.57/ CCD gain [channel 10] (e-/ADU)
GAINIT = 1.51 / CCD gain [channel 11] (e-/ADU)
GAINI12 = 1.53 / CCD gain [channel 12] (e-/ADU)
GAINI3 = 1.55 / CCD gain [channel 13] (e-/ADU)
GAINI4 = 1.57 / CCD gain [channel 14] (e-/ADU)
GAINIS = 1.53 / CCD gain [channel 15] (e-/ADU)
GAIN16 = 1.52 / CCD gain [channel 16] (e-/ADU)
RONO1 = 4.53 / readout noise [channel 01] (e-)



RONO2 =
RONO3 =
RON04 =
RONO5 =
RONO6 =
RONO7 =
RONO8 =
RON09 =
RONIO =
RONI1 =
RONI2 =
RONI3 =
RON14 =
RONI5S =
RONI6 =
DETBIAO1I=
DETBIAO2=
DETBIA03=
DETBIA04=
DETBIA0S=
DETBIAO6=
DETBIA07=
DETBIA08=
DETBIA09=
DETBIA10=
DETBIAll=
DETBIAI2=
DETBIAI3=
DETBIAl4=
DETBIAIS=
DETBIAl6=
ROSPEED =
COMMENT

4.54 / readout noise [channel 02] (e-
4.55 / readout noise [channel 03
4.53 / readout noise [channel 04

1(e-
1(e-
4.51 / readout noise [channel 05]
4.56 / readout noise [channel 06]

(

(

(

(e-

(
4.58 / readout noise [channel 07] (e-

(

(

(

(

c-

)

)

)

)

)

)
4.53 / readout noise [channel 08] (e-)
4.54 / readout noise [channel 09] (e-)
4.57 / readout noise [channel 10] (e-)
4.51/ readout noise [channel 11] (e-)
4.53 / readout noise [channel 12] (e-)
4.55 / readout noise [channel 13] (e-)
)

)

4.57 / readout noise [channel 14] (e-

I
I(
1(
4.53 / readout noise [channel 15] (e-
4.52 / readout noise [channel 16] (e-)
500.0 / amplifier bias grey value [channel 1] (ADU)
510.0 / amplifier bias grey value [channel 2] (ADU)
514.0 / amplifier bias grey value [channel 3] (ADU)
520.0 / amplifier bias grey value [channel 4] (ADU)
524.0 / amplifier bias grey value [channel 5] (ADU)
540.0 / amplifier bias grey value [channel 6] (ADU)
(ADU)
(ADU)
(ADU)
526.0 / amplifier bias grey value [channel 10] (ADU)
532.0 / amplifier bias grey value [channel 11] (ADU)

5]

0]
530.0 / amplifier bias grey value [channel 7]
532.0 / amplifier bias grey value [channel 8]
9]

534.0 / amplifier bias grey value [channel

516.0 / amplifier bias grey value [channel 12] (ADU)
540.0 / amplifier bias grey value [channel 13] (ADU)
560.0 / amplifier bias grey value [channel 14] (ADU)
536.0 / amplifier bias grey value [channel 15] (ADU)
528.0 / amplifier bias grey value [channel 16] (ADU)
100.0 / readout speed (MHz)

COMMENT EXPOSURE AND SHUTTER INFORMATION



COMMENT

EXPSTART=  60441.390069440014 / exposure start time (MJD)
EXPEND = 60441.391226847416 / exposure end time (MJD)

EXPTIME = 100.0 / exposure time (s)
DARKTIME= 100.0 / dark current time (s)
SHTSTAT = T/ shutter status
COMMENT

COMMENT SATELLITE AND ITS ATTITUDE INFORMATION

COMMENT

REFFRAME="CSSTGSC-1.0' / guiding catalog version

SATESWYV = 'softwave-1.0' / satellite software version

CABSTART= 2460441.89006944 / first cabin time after exposure start (MJD)
SUNANGL0= 0.0 / angle between the Sun and opt axis at CABSTART
MOONANGO= 0.0 / angle between the Moon and opt axis at CABSTART
TEL ALT0= 0.0 / angle between opt axis and Elimb at CABSTART
POS_ANG0= 0.0 / angle between y axis and North Pole at CABSTART
POSI0 X = -6004.913236 / orbital position in X at CABSTART (km)

POSI0 Y = 2451.893411 / orbital position in Y at CABSTART (km)

POSI0 Z= -1886.225566 / orbital position in Z at CABSTART (km)

VELOO X = -0.940734 / orbital velocity in X at CABSTART (km/s)
VELOO Y= -5.963378 / orbital velocity in Y at CABSTART (km/s)
VELOO Z = -4.750091 / orbital velocity in Z at CABSTART (km/s)

EULERO 1= 0.0 / Euler angle 1 at CABSTART (deg)

EULERO 2= 0.0 / Euler angle 2 at CABSTART (deg)

EULERO 3= 0.0/ Euler angle 3 at CABSTART (deg)

RA PNTO=  116.18081536720157 / pointing RA at CABSTART (deg)
DEC PNTO=  39.42316681016602 / pointing Dec at CABSTART (deg)

CABEND = 2460441.891226847 / first cabin time after exposure end (MJD)
SUNANGL1= 0.0 / angle between the Sun and opt axis at CABEND
MOONANGI= 0.0 / angle between the Moon and opt axis at CABEND
TEL ALT1= 0.0 / angle between opt axis and Elimb at CABEND

POS_ANGI= 0.0 / angle between y axis and North Pole at CABEND



POSII X = -6014.357385 / orbital position in X at CABEND (km)
POSI1 Y= 2329.193638333333 / orbital position in Y at CABEND (km)
POSII Z= -1977.9979333333333 / orbital position in Z at CABEND (km)

VELOI X= -0.7843205 / orbital velocity in X at CABEND (km/s)
VELOL Y= -6.017402166666667 / orbital velocity in Y at CABEND (km/s)
VELOI Z= -4.693886 / orbital velocity in Z at CABEND (km/s)
EULERI 1= 0.0 / Euler angle 1 at CABEND (deg)
EULERI 2= 0.0 / Euler angle 2 at CABEND (deg)
EULERI 3= 0.0 / Euler angle 3 at CABEND (deg)

RA PNTI= 116.18081536720157 / pointing RA at CABEND (deg)
DEC PNT1=  39.42316681016602 / pointing Dec at CABEND (deg)
EPOCH = 2460442.0 / equinox of pointing RA and Dec
COMMENT

COMMENT VERIFICATION INFORMATION
COMMENT

CHECKSUM="LffINefkLefkLefk' /HDU checksum updated 2024-05-11T18:48:14
DATASUM = '3333119874' / data unit checksum updated 2024-05-11T18:48:14
END
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4 —iFAmTH

4.1 PSF KA IEHLHA

A% MCI A7 694 N AT B K R AT 34 69 £ 2 1T 47 & A9 AT
BEZRAZAEERN MCl AF ZRAEAEE, BT8R T H
PSF #(#%. A T ARIE PSF 89451845 &, & A COD AN I RMT
10x10 MLz B, 4 633nm KBS, PSF 49 80%Ak = & F & ¥ 24w
T B 23 Ao, PSF & B 4% 4= F B B (PSF 894 #% % 4 0. 05arcsec) .
BIEF, AT A PSF &9 Zi¥mby i &.13 &, RAVRIEIRN S 6950 F
&3t P CCD WPk Biomay T 7 ANF i Bk 52 L PSF 49 2k Bk

o

EE80 radius in arcsec @633 nm

0.1762 0.1762 0.1762 0.1762 0.1762 0.1762 0.1697 0175
0.1697 0.1697 0.1762 0.1762 0.1762 0.1762 0.1697 017
0.1697 0.1697 0.1697 0.1697 0.1697 0.1697
0.165
0.16
0.155
7 10.1501 [0.1501 [ 0.1501 | 0.1501 [ 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436 |0.1436 1015
8 (0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436
~40.145
9 [0.1501 | 0.1436 | 0.1436 [ 0.1436 | 0.1371 | 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436
10.14
10 [0.1501 [ 0.1501 [ 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1436 | 0.1501 | 0.1501 | 0.1436
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625nm H K A91Z o TR B4 T B PTT, &L 50%60 SR A K,
Bid 5 Mo %o Xihd Rk FAALEMND 491% 29 %, Ra #= Dec 7 1)
HEHRKMESRERAALEO A, CHATHPZ—RF., XIZK
A 32 2 A NG A BE & 6943 447 (Rao. Deco) #= b 4t LB & 4940
%44+ (Rai. Decy) Z TGSt X 2 HHK, RMELIH T AL,

22



fitted error in mm in Ra direction

25 GIAm MR IER

500 1000 1500 2000 2500

26 BT INEIRZE (Ra M)

23

3000



4.3 PSF #5184

B LA A AR Bcb, R R T 2349 IDW #61E 77 A R R A 4
& B ARRAL B AL A9 ST BB A T A Be |DW BT B AR AT AAR B A9
#ek, A K 30x30 #9438 k4514 20x20 KAz B 469 By #0R 3, JF
K6 09 2y BB E 5T 5 AL kb R B — 3 — 8 X XA e, T
BETTMG AL B MEEAmTiR 2% 4R, B (DN -
ORG) /ORG. T VA% %3 B E 8 & a9 & 25 R B 146185 FA5 L a9 40
SFig £ EARAA

50 4

40 A

30 4

number

20 4

10 4

—0.0030 —0.0025 —0.0020 —0.0015 —0.0010 —0.0005 0.0000
(R — Ross WRoss

27 PSF {RIEHEXTIRE D h
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4.4 SED. Filter. PSF &A%

IMG=SPh0n*I* (PSF1C1+ PSF2C2++PSFNCN)

B s RgEs EXFiHEFE, RE2HT—kBIBEER,
Hob:

L C]_\ CZ‘ RN CN’. ﬁ%%')a"'f&%\%i, @3“37%‘?)\/@@{7 SED VX&

K R AR AR AR E AR,

® Sppon: HEET A, ME ARG SED VAR K A Ak kB 6
HFRE L M B F ARE AR 18] 5,

® [: INREYIEI—ILIESRE TR

® N=7, Ay = A+ (n—4) * Apywup /4o BPEANIERR A TR
B Ko

® 4R 0.025arcsec »# 5 R & LT,

® PSF K /)% 515%512,

4.5 FEHEX

MANFHEBEZRET , config RE XM PRE, BFPHRIAF
HARMEEEN0.1%, BPE SN E 0. 1%69 @ 42,
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4.6 BITHEE

X MCI A 3keg “BelTsim” A ABREARMZEL, TRITH
W B AE 89 ik AR RO IR LB R B9 R . IR AR KT 5s Mk
BRI L o ARAREG BT T/ H B R & 1.3 £, & TR TAE8 £ 4o
R E R 69 T A B/ Fiz i &, B S IT/ ] ST AR P 2 R e B T O
AR, SRR BRAR A B TR T IAR 2.6 AV E R, BITR B A EA
F sk e) LA R, EFAT T AT 6 L&A AR R,
ARG, Shutter X —4T 89 B 84T B P, (ShutterMat=1-

shutter/exptime, Img=img*ShutterMat)

28 shutter 2BFFFPHIFE—ITHO > fophLk

4.7 PRNU

A2 )2 — A3 6948 TR vl 2 <39 S (mean=1. 0= 0.01 895
oA ) 3 HAER R B L seed MALAFT, HIIEXRF 7 AR
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4.8 Brighter—fatter R R KA L

1£ Bl Galsim W E &) SiliconSensor #3232 Ak, BT 403k
o XK EWENRIENNIER AN FTAERKMBR B R ZHFT AT EIT B
F w3 P IEAS T AT AT AR B,

4.9 FFL&M

AR S8 F egdF AR, B IERBEX R A () =x-

beta*x” 2, beta=6E-7.,

4.10 BRIk

B AaT# R84 0.001 e—/s/pixel HHE®AA, BiEMIEIEE
1 Al E,

4.11 BB &, FXB%E

KA BB AABET, RET AR XL RIIZLK
Bo FRFALAERT MCI =/NIRM 2 69 B4R £ Ao IR MR & SLAF, 7 AR
BHEPARNEIFEZHFBEBEE ., TFEE.

4.12 BIAS

BAIRM B R 16 A dida, Bp 16 %4 il 69 AR E A 1B
a9 bias /& (¥4z: ADU) .

27



4.13 fafeidd i

KM 3B 091 F A AT e ZAR T HBHE, NEaKB et 772
Bl B ARSI AE, POAMAERFK; BAREZWOHH
90000e—

4.14 CTI &

LATRA CTI B H @ iL it e, (CTI B E I 269~
A HERBARAGLEGE T8, AREHIAEAFHRTF) .

4.15 %5

bR E AR, HANIRN B 16 3zl LA AR 6938

w2 E, fEconfig AP T AL B AN @ 693 R B K-Fo
4.16 ¥ %

BAIEM R0y 16 $hid 48 B KR 6938 %, £ config L4+

FTVAR B BB A3 5

4.17 RAFRZE

HATAm NG R AT FOER L AF i L, LA E4/ SED 52 L
BT AR E M B . BinsEAs e . W A G A %,
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4.18 &3

WM EFEd s AR %W e 2N 31T 16 2 B W R4,
# XA FITS At

4.19 ZBEARFEE

ANT #EG BB AL SR, HARRF AN T 2B Z 2K, KIE
L AT AL B 2] TP R A W B AL, T N TS 8 AL

T
K= SED, X HObL R ANFI MK BIENE P,
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