
Swift Update



Spacecraft Status
• Launched 2004-Nov-20T17:16 — 18.42 years old.
• Ranked 1st in 2022 NASA Senior Review
• Recent anomalies:

• 2021-Apr-08 : degraded performance from one of the two primary antennae
• No science data lost — affected real time alerts through TDRSS 50% of time
• Resolved 2021-May-19 when back-up/dual antennae mode brought into operation

(with 3% TDRSS dropouts).
• 2022-Jan-18 : Safehold caused by a failure of Reaction Wheel #5 (RW5) of 6

• Resolved 2022-Feb-17 by operating with remaining 5 RWs.
• Minimal impact on slews (typically 20s longer for new GRBs).
• Observing efficiency fell from 75.1% to 72.9%

• Orbit : now feeling the effects of a 2nd
solar maximum, though should be OK
for another ∼ 10 years.
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BAT Status

• BAT is a coded mask instrument
• 32768 CZT detectors
• 16 detector blocks
• 15 − 150 keV
• Wide FOV (2 sr)

• Status
• BAT continues to operate and detect GRBs
• Internal communication link problem prevents

6/16 blocks from functioning properly
• Loss of area / sensitivity
• Plans developed to restore communication

• Some periods, BAT detector enable/disable map
has been corrupted

• Increases coded mask imaging noise



BAT Calibration Status

• BAT performs ∼yearly Crab
observations, both on- and
off-axis

• Observations indicate very
stable performance

• Flux variations consistent with
known Crab instrinsic flux
calibrations

• However, BAT detector/enable
map corruption has occasionally
biased flux values



XRT Status

• XRT comprises
• Wolter Type I mirror (Jet-X flight spare)
• e2v CCD22 detector (same as XMM MOS)

• XRT continues to operate well
• No new anomalies to report
• Last reboot back in 2016

• Still capturing great science. E.g. GRB221009A



Gain File Calibration

EXECUTIVE SUMMARY

• Fe-55 corner source analysis updated yearly
• Gain file GCn, GCn_TRAP coefficients updated to 2022-May-15

• Gain file Trap Tables updated yearly
• PC : Tycho 15 × 20ks = 300ks from 2021-Jul-31 to 2021-Nov-21
• WT : Cas A 6 × 10ks = 60ks from 2021-Sep-01 to 2021-Oct-04

• Current gain files : finalised 2022-Jun-15, released into CALDB 2022-Aug-03
• Work just started on next gain file release – expected late summer



Gain and CTI evolution at -60C
• Gain from Fe-55 Source #3 (CS3):

• NOM : Nominal (all columns in CS3)
• NO_TRAP : trap-corrected energy

scale (‘best 7 columns’ in CS3)

• CS3 (Fe-55) FWHM :
• NOM : all columns in CS3
• NO_TRAP : best 7 columns in CS3

• CTI :
• Serial
• Parallel – flattened off from

2013-Sept to 2020-Jan



PC Trap Mapping
Merged Tycho data from 2019 – 2021 (1.1 Ms)

grade 0

• Grade 0 (1.7–2.0 keV) : dark striations

grade 1

• Grade 1 (0.5–1.0 keV) : bright striations
• Grade migration (grade 0 → grade 1) due to traps



PC Trap Mapping - Before / After
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PC Mode Si-Kα CCDTEMP & Grade Dependence

• Gain, CTI and trap-offsets are CCD
temperature dependent

• Blue: same trap offset correction for all
CCDTemps

• Orange: CCDTemp dependent trap depths
• Stored in gain file at -70C, -60C, -50C and

interpolated

• Trap-offsets are also grade dependent
• Offsets Scaled depending on the grade
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Tycho Central

• Tycho central pointing :
current CALDB, new gain, no trap corrections
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RMF Calibration Activities

• RMFs were last updated in 2014
• Apparent that, in recent years, their

resolution does match SNR calibration data
• CCD22 simulator modified to use an

asymmetric distribution of CTI values
• Simulated Tycho and E0102 spectra to

probe the CTI and intrinsic detector noise
parameter space required to broaden the
CCD response in PC mode

• Repeated on Cas A, E0102, N132D for WT
mode

• Example Cas A spectrum from 2021 in
black, with 2013 RMF model in blue and
preliminary broadened RMF model in red

• Aim to release further 2 or 3 epoch
dependent RMFs matching the response
broadening over years 2016–2022
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