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1. FXT and FXT-CalDB

FXT：2 modules
Modes:  Full Frame (ff)  // Partial Window (pw)  // Timing Mode (tm)

Filters  : open  //  thin   //  medium   // hole // closed  // calclosed(Fe55)
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Filter: Six Positions

open /thin /medium /hole

FXT-CalDB: 2 modules * 3 modes * 4 filtersff: 384*384 pixels
~50 ms

pw: 

128*61 pixels
~2 ms

tm:

128*384 pixels
~23.68 us
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Effarea QE

ARF-open Ftrans
Thin-medium-hole

FXT-A VignettingGAIN CTE

Calibrations of FXT-A and B are completed, and integral experiment will be 
completed in April. 

1. FXT on-ground calibration

See Yusa & Juan’s talk
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1. FXT and FXT-CalDB

Based on FXT on-ground calibration

Telescope Instrument Directory Calibration File Number

$CALDB/EP/ FXT/

index/ 1 index file

bcf/

2 Teldef 2

3 Instrument 1

4 Badpixel 4

5 E-C 6

6 frac_grade 2

7 Effarea 2

8 QE 6

9 Ftrans 2

cpf/

10 ARF 18

11 RMF 18

12 PSF 24

13 Vignetting 4

CALDB file system based on HEASARC

In data analysis: fxtpical, fxtexpogen, fxtarfgen, fxtrmfgen
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1. CALDB--PSF and EEF

FXT-A Al-K PSF
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1. CALDB—GAIN and CTI

GAINS CTE

384 Columns 

GAIN = 𝐴0 + A1LogE + 𝐴2𝐿𝑜𝑔𝐸
2 + 𝐴3𝐿𝑜𝑔𝐸

3

CTI  = 𝐵0 + 𝐵1LogE + 𝐵2𝐿𝑜𝑔𝐸
2 + 𝐵3𝐿𝑜𝑔𝐸

3

E = 𝐺𝐴𝐼𝑁 × 𝐶ℎ𝑎𝑛𝑛𝑒𝑙/(1 − 𝐶𝑇𝐼)𝑅𝐴𝑊𝑌
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1. CALDB—GAIN and CTI

GAINS CTE

384 Columns Fe 55 test

GAIN = 𝐴0 + A1LogE + 𝐴2𝐿𝑜𝑔𝐸
2 + 𝐴3𝐿𝑜𝑔𝐸

3

CTI  = 𝐵0 + 𝐵1LogE + 𝐵2𝐿𝑜𝑔𝐸
2 + 𝐵3𝐿𝑜𝑔𝐸

3

E = 𝐺𝐴𝐼𝑁 × 𝐶ℎ𝑎𝑛𝑛𝑒𝑙/(1 − 𝐶𝑇𝐼)𝑅𝐴𝑊𝑌
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1. CALDB — RMF

◼ No on-ground calibration yet

◼ CCD region

◼ Threshold 

◼ Grade

Fe 55   Centre region



◼ QE

◼ Filter

◼ Mirror

◼ Vignetting

◼ PSF

1. CALDB---ARF
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2. Launch Window of EP

Launch: Nov. 5, 2023 at Xichang Satellite Launch Center

Orbit   :  circle, 600 km, inclination: 29°

Changes of the on-ground calibration

• finite source distance

• radiation damage

• contamination

• micrometeoroid impact

In-orbit calibration ➔ update FXT-CalDB

Internal: Closed & CalClosed, not recommended to use in the early stage of in-orbit

Targets : • Visibility (solar avoidance angle > 90 °)

• X-ray bright (statistics) but not too bright (pile-up), optical not too bright

• Recommended by eROSITA:  Michael Freyberg eRO-MPE-PL-55-01 01
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3.1 In-orbit Calibration Phases & Subjects

◼ Initial Phase: Critical Operation (Launch T0: ~2 weeks)

– FXT Outgassing

– Front cover open (Filter: medium)

– Spacecraft: power/thermal control, communication, attitude control

◼ Commissioning Phase: Function Check (~1 week)

– Switch-on of the cameras

– First Light (Mode: full frame; Filter: medium)

– Parameter tuning (fine-tuned)

◼ Instrument Calibration Phase: (~90 days)

– Filter integrity (launch and micrometeorites)

– Contamination (Soft X-ray and XUV response)

– X-ray baffle (mosaic)

– Plate scale and boresight

– Gain and CTI, RMF

– Effective area, Vignetting

– PSF

– Timing

◼ Performance Verification (PV) Phase: (~2 weeks)

– Spectrum for cross-calibration (Power-law type, galaxy cluster) 

– Simultaneous observations of FXT 2 modules, or with other Satellites

◼ Guest Observation Phase: (~4 years)

– Monitoring Calibration

Spacecraft team

Payload team

Payload team +
FXT Data Center

Payload team +
Ground segment +
Science team

Refer to: Michael Freyberg eRO-MPE-PL-55-01 01
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3.2 Calibration Targets and Visibility

Candidate targets of eROSITA: Michael Freyberg eRO-MPE-PL-55-01 01
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3.2 Calibration Targets and Visibility

Calibration subjects Type Target Visibility
1 Commissioning first light ~Cluster of galaxies PKS 0745-191

2 Plate scale and boresight open cluster
NGC 752 0805-0130
Pleiades 0824-0219
Hyades 0902-0227

3 Gain and CTI SNR

Cas A 0721-0118
3C 58 0822-0216
Puppis A 1121-0519
Vela SNR 1127-0524
A1795 0106-0706

4 Filter integrity bright diffuse optical source GC NGC 1261 0702-1230

5 Contamination

soft X-ray response INS
1RXS J042003.1-502300 0803-0130
1RXS J072025.1-312554 1024-0419
1RXS J080623.0-412233 1114-0530

XUV response WD
PG 0136+251 0726-0122
GD153 1227-0625
HZ 43 1228-0626

6 Effective area and vignetting SNR
3C 58 0822-0216
Vela SNR 1127-0524
Puppis A 1121-0519

7 PSF point-like source

Sy1 PKS 0558-504 0924-0321
Quasar QSO B0836+71 1014-0409
Sy1 Mkn 205 1029-0425
Quasar PG 1634+706 1118-0508
Sy1 Mkn 766 1214-0612

8 X-ray baffle
Pulsar+SNR Crab 0918-0315
HMXB LMC X-3 0810-0120

9 Timing

8.7 s 4U 0142+61 0815-0211
33 ms Crab 0918-0315
6.4 s 1E 1048.1-5937 0115-0715
4.84 s Cen X-3 0121-0721
408 ms PSR J1119-6127 0122-0722

10 Performance verification
FXT 2 modules
X-ray satellite

Power-law type

Custer of Galaxies 14
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Simulated observation of Cas 

A by FXT; Obs. Time=1500s

CTI: Cas A + Vela SNR



3.3 “Commissioning Light” candidates 

Preferred target (Cluster of Galaxies):  PKS 0745-191

PKS 0745-191 A 401 A 754

1116-05140810-02051028-0424

Image: ROSAT survey;  Green square: FoV of FXT, 1°*1°
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3.4 Preliminary Plan

Instrument Calibration Phase:
(learn from eROSITA Calibration plan)

• Start  :   2023-11-27

• Mode:   ff, pw, tm

Filter :   thin, medium

hole  (open)

• End    :   2024-02-25

• Total  :   90 days

• Next  :   optimize FXT calibration plan
to meet EP project

Thank you!


