L 2024E§E%Iﬂi’rﬁéﬂﬂ%?lﬂép School of Computing 2024

aerc%szﬁﬂﬂ

I_JBB

'%’J\ﬂi *ﬁﬂﬂ
«E%%ﬂm%m
: 2024fI58EZ1 24EI@:IB51 LF'




=ab
= Be

© -

@ LR ER A

© suznnenss

RIEL

4

& m St

© rsxinnn

)

OUTLINE




@ 1.1 Ss:xRipie

> REEXPIE: FIBRFIIENREEIHZEERINERARFEENSEIE
R, SRANFI~E, ERTHEFASUIERENFESHS RN, 15
ANFSAUFMEERARTNIR. ASLINRERFEZFARESER

> WRRBE: USEERNASEM, SSEIESHERI
RimSF FRYDIEEISE

. §ZE3IN
BSEE (R ™ .. (-
KRR gt 7 AR e
. fEEE

YIRS

- B8




@ 1.2 REFEHHSEE
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@ 1.2 AXTIFEERISS IR

The first Great Observatories are among the greatest missions in scientific history
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@ 1.5 X§IEWE (X-ray Binary)
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‘ 1.5 XG4 IE (X-ray Binary)
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® 2.5 E=

/N (i13:-3:511:) e WRERIS TR B[ ToO
AOO01 2016.8-9 90 517 2017.11-2019.06 39
AO02 2019.1-2 35 349 2019.07-2020.07 26
AOO03 2020.4-5 34 329 2020.08-2021.07 16
AO04 2021.4-5 33 333 2021.08-2022.08 30
AOO05 2022.4-5 43 339 2022.09-2023.08 30
AO06 2023.4-6 50 337 2023.09-2024.08 /
AOO07 2024.4-6 49 330 2024.09-2025.08 /

4 Others 4 I
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Germany 3
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® 2.7 HiEES
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—(2 All Events

—(&) Physical Events
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—(&) Wide FOV Detector Events (LE only)
FEENRZ (/%= EE) —@) Instrument Status

—&) Temperature

—(@) Statistic

—&) Circuit working parameter
&) Dead Time (HE only)

ImAT ToO1RZE —©) High Voltage (HE only)

@ Partical Monitor Data (HE only)
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http://hxmt.nssdc.ac.cn/

@ 2.8 HRMIEFRIER, IR
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@ 2.9 BFEIESHIRIEHXMTSOFT
HiRAL BT

« HXMTSOFT: FTOOLSs style . RE FEAREENEHRIPI
* Input: Level 1 data product & CALDB . [ B GTHIE ST RE RIS

«  Output : Response files, background files, . FEEY- GG AR IRREENE, SASHhL

event files, spectra, light-curves

( 2017.07 ) ( 201812 ) ( 2019.06 ) ( 2020.05 ) ( 2021.03 ) ( 2023.10 )

hxmtsoftv1 hxmtsoftv2.00 hxmtsoftv2.01 hxmtsoftv2.03 CALDBv2.05 hxmtsoftV2.05 CALDBv2.07
CALDBvV1 CALDBv2.00 CALDBv2.01 CALDBv2.03 CALDBv2.06
( 202312 )
2020.10
( 201712 ) ( 201912 ) C ) hxmtsoftV2.06
CALDBv2.04
hxmtsoftv2 hxmtsoftv2.02
CALDBV2 CALDBV2.02 ( 202011 )
hxmtsoftv2.04

http://hxmtweb.ihep.ac.cn/software.jhtml



® 2.104FE

THENEELLER
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(source +b.k)

HE (28-250 keV)
ME (10-35 keV)
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Li et al. 2020, JHEAp
Liao et al. 2020, JHEAp
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@ 3.1 BELESES

> [RIGEiiEr-m: SmusiEil. &R, WRP. BBE%ERIEIEERIRIEEREM
HRRIEIREN . RIERETTEEAR, SAEERRBIEIENRREIRERSR (
AERF, WEIRINRFREE) |

> FIEREIE~m: WEETTHEEEIEERS. HiRE. ISIEHERF. APIDHHER,
ZEE. RixE. RIpicFRRN. WHELGIE, ek, YESHIRENIERE, B
sk EEMEERERALNE, SSRFHENIESRE (WESZERRRR) |

> INEREFEESm: WRIEHRARE~mETEIFEM. ZPE. MSFUIERER
HIRFEIRE~m, ARZEAREEZELCEEETSAZIREER (RFNRRR
=iH) .




@ 3.1 FNIEERS %X

> BEE: BRNESHIERERFAICRMLAEE, SiEcR THASHESHIEMELL
BIENES. BFFRIER.
> TiEElE: icRRNEE. BFERITESSNIERRESSE, NENzsEER. B
BYXaEsS. BE. Bif. BE. BESFHE.
> HENEHE: AEERNEEEXEHESITIESEMANENE, NREFSR
ESH. ESRSTITERS. ENENVSFHE, XEZRERERANSTLE. BHEEE
LA IIE S irid iz S BEIRY.

> tRESE: RN TIEASHMSEIEESEFmEBRIERE, SIRRmEEER
AIMMREE, TESHMEE, iaEEEmARNERERNIZI PRI EFESE]

RO&LHE.
e




@ 3.2 SRI1LEESHNBEREN

Proposal Observation Exposure ID Events files......

- HXMT_PO11151600101_Att_FFFFFF_V1_L1P.FITS

] Co HXMT_ “Orbit FFFFFF V FIT
PO111516 _ i HXMT_P011151600101 Orbit FFFFFF_V1_L1P.FITS

- HXMT_P011151600101 EHK_FFFFFF_V1 L1P.FITS

ExpoList. XML -- HXMT_P011151600101 HE-Cnts FFFFFF_V1 L1P.FITS
Filelist FI'FH - HXMT_P011151600101 HE-DTime FFFFFF_V1_L1P.FITS
-~ HXMT_P011151600101 HE-Evt_FFFFFF_V1_L1P.FITS
-~ HXMT_P011151600101_HE-HV_FFFFFF_V1 _L1P.FITS
-~ HXMT_P011151600101_HE-InsStat FFFFFF_V1_L1P.FITS
-- HXMT_P011151600101 HE-PM_FFFFFF_V1 L1P.FITS
- HXMT_P011151600101 HE-RadEvt FFFFFF_V1 L1P.FITS
- HXMT_P011151600101 HE-ShltEvt FFFFFF_V1 L1P.FITS
- HXMT_P011151600101 HE-TH_FFFFFF_V1 L1P.FITS

ﬂlllalﬁ
01115160
0111516

-~ HXMT_P011151600101_LE-CirPara_FFFFFF_V1_L1P.FITS
-~ HXMT_P011151600101 LE-Cnts FFFFFF_V1_L1P.FITS
-~ HXMT_P011151600101 LE-Evt FFFFFF V1 L1P.FITS
- HXMT_P011151600101 LE-ForceEvt FFFFFF V1 _L1P.FITS
- HXMT_P011151600101 LE-InsStat FFFFFF_V1 L1P.FITS
- HXMT_P011151600101_LE-RadEvt _FFFFFF_V1_L1P.FITS
-~ HXMT_P011151600101_LE-ShltEvt FFFFFF_VI_L1P.FITS
-~ HXMT_P011151600101 LE-TH_FFFFFF_V1_L1P.FITS
- HXMT_P011151600101 LE-WFOVEvt FFFFFF V1 L1P.FITS

- HXMT_P011151600101 ME-CirPara FFFFFF_V1 L1P.FITS

-~ HXMT_P011151600101 ME-Cnts_FFFFFF_V1_L1P.FITS

-~ HXMT_P011151600101 ME-Evt FFFFFF_V1 _L1P.FITS

-~ HXMT_P011151600101_ME-InsStat FFFFFF_V1_L1P.FITS

-~ HXMT_P011151600101 ME-RadEvt FFFFFF V1 _L1P.FITS

-~ HXMT PO11151600101 ME-ShltEvt FFFFFF V1 _L1P.FITS
- HXMT_PO11151600101 ME-TH FFFFFF V1 LIP.FITS




Hard X-ray Modulation Telescope

{5 Bl BFIERITLIR!

Chirna's Tieat Xoroy Astronomy Satellite \

/proposal

Insight- »x w7

Targst SWIFT J0243.6+6124 Ragws

Obs Stan Obs.End Oniy Public Data
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@ 3.6 The HXMT Data Analysis Software (HXMTDAS)
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@ 3.6 HXMTDAS—hpipeline

$ hpipeline --input="P0114577001/P6114577600101-20171007-01-01/" \
--output="./out _dir" --stem=P011457700101 --hxbary --ra=40.918 --dec=61.4341 \
--header --clean

* —-input: the directory of Exposure ID (e.g. P011457700101-20171007-01-01)
 --output: output directory
« --stem: Stem for FITS output files

« --hxbary: barycentric correction flag, if used, the task executes barycentric
correction, and add column "TDB" to output events file

e --ra, --dec: the RA, and Decl of target
« --header: flag to write the BACKFILE, and RESPFILE to spectrum FITS header

« --clean: delete the temporal files



@ 3.7 Useful website

HXMT website: http://hxmten.ihep.ac.cn

Data access: http://archive.hxmt.cn/proposal

Software: http://www.hxmt.cn/software.jhtml

Software Manual: http://hxmten.ihep.ac.cn/SoftDoc.jhtml

HXMT docker container:

docker website: https://hub.docker.com/r/ihepuni/hxmtsoft
source code: https://github.com/tuoyl/hxmt docker

Feel free to contact us if there are any question:
zhaohs@ihep.ac.cn (Haisheng ZHAO - Software developer)
gemy@ihep.ac.cn (Mingyu GE - Software developer)
tuo@astro.uni-tuebingen.de (Youli TUO — Software developer)
lixb@ihep.ac.cn (Xiaobo Li — Calibration Database and Data product)


http://hxmten.ihep.ac.cn/
http://archive.hxmt.cn/proposal
http://www.hxmt.cn/software.jhtml
http://hxmten.ihep.ac.cn/SoftDoc.jhtml
https://hub.docker.com/r/ihepuni/hxmtsoft
https://github.com/tuoyl/hxmt_docker
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@ 4.2 ==552---thiEsIEE S (Fast Radio Burst, FRB)

Fast: 1—10 ms
Radio: 100 MHz—10 GHz
Burst: ~10407%6 erg/s

First reported in 2007 (Lorimer et al. 2007): bright millisecond radio pulses, random
arrival direction and time, some repeat and even periodic, but counterpart or radiation
at any other wavelengths not known, until April 28t, 2020.
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— Most detailed measurements of this XRB in very wide energy band (1-250 keV) 2 02 0
— Localize the XRB, first time ever to determine the origin source of an FRB BREAKTHROUGH
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@ 43 =E5RR---ERAXGENE

. Discoveries of jet and accretion physics by most comprehensive observations of a
=~ new black hole (BH) XRB MAXI J1820+070

— Discovery of low frequency oscillations above 200 keV, nearest jet around BH (Ma et al., 2021, NA)
— A jet-like corona is escaping outward at relativistic speed (You et al., 2021, NC)
— Indicate formation of a magnetically arrested disk (You et al., 2023, Science)
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@ 44E5RE---hFEXGEWE

. Directly measure and discover the strongest magnetic field on neutron star surface
8- .

by Cyclotron Resonance Scattering Feature (CRSF)

— First record: CRSF~90 keV in GRO J1008-57 > 8 billion Tesla

— New record: CRSF~150 keV in Swift J0243.6+6124 - 16 billion Tesla

/” THE ASTROPHYSICAL JOURNAL LETTERS, 899:L19 (5pp), 2020 August 10 N\ Pocan - — 3
P R AR, B .-\' 4 )
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~90 keV CRSF in GRO J1008-57 Swift J0243.6+6124
Ge M. et al. 2020, ApJL Kong L. et al. 2022, ApJL



4.5 SEpER---GW 170817

On August 17, 2017, HXMT successfully monitored the sky region of the world's first

== binary neutron star merger event, GW170817. It provided the strongest constraints
on the flux of the electromagnetic counterpart of this gravitational wave event in the
200 keV-5 MeV.
ﬁm. ASTROPHYSICAL JOURNAL Lertens, 848:1L12 (59pp), 2017 October 20 https:/ /doi.org /103847 /204 1-8213 .m‘”[m

OPEN ACCESS

Multi-messenger Observations of a Binary Neutron Star Merger”

CrossMark

LIGO Scientific Collaboration and Virgo Cgll i GRAT. IceCube Collaboration, AstroSat Cadmium Zinc O Hanford
Telluride Imager Team, IPN CollaborationJ The Insight-HXMT Collaborution JANTARES Collaboration, The Swift Collaboration, "e oL P
AGILE Team, The IM2H Team, The Dark Energy / aboration and the DES Collaboration, The DLT40 Collaboration, LIGO Livingston

GRAWITA: GRAvitational Wave Inaf TeAm, The Fermi Lu'g_u Area Telescope Collaboration, ATCA: Australia Telescope Compact
Array, ASKAP: Australian SKA Pathfinder, Las Cumbres Observatory Group, OzGrav, DWF (Deeper, Wider, Faster Program), AST3,
and CAASTRO Collaborations, The VINROUGE Collaboration, MASTER Collaboration, J-GEM, GROWTH, JAGWAR, Caltech-
NRAQO, TTU-NRAO. and NuSTAR Collaborations, Pan-STARRS, The MAXI Team, TZAC Consortium, KU Collaboration, Nordic
Optical Telescope, ePESSTO, GROND, Texas Tech University, SALT Group, TOROS: Transient Robotic Observatory of the South
Collaboration, The BOOTES Collaboration, MWA: Murchison Widefield Array, The CALET Collaboration, IKI-GW Follow-up
Collaboration, H.E.S.S. Collaboration, LOFAR Collaboration, LWA: Long Wavelength Amray, HAWC Collaboration, The Pierre Auger
Collaboration. ALMA Collaboration, Euro VLBI Team, Pi of the Sky Collaboration. The Chandra Team at McGill University, DFN:
Desert Fireball Network, ATLAS, High Time Resolution Universe Survey, RIMAS and RATIR, and SKA South Africa/MeerKAT
(See the end matter for the full list of authors.)

\ Received 2017 October 3: revised 2017 October 6: accepted 2017 October 6; published 2017 October 16 /

Over 70 ground-based and space telescopes, around 1,000 institutions, and
more than 3,000 authors! The HXMT team is ranked seventh!
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> EEWHE: 24FMERS ~10km, FEME~5kg, FFR~150kg, EBLARXIABHEENSSE
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