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«…SRG had been designed not for timing!» 
Мikhail PAVLINSKY

The main goal of the talk is to 
demonstrate that the ART-XC telescope, 
named to honor of Mikhail Pavlinsky,
is great for precision timing.

Time resolution 23 usec

Energy band 4-30 keV

Dead time 700 usec

Sensitivity to flux ~1e-11 erg/s
(survey mode: ~100s exp.) 

~5e-12 erg/s
(scaning mode: ~1 ks exp.) 

~5e-13 erg/s
(pointing mode: ~100 ks exp.) 

 Plan of the talk:   1) calibration of on-board clock
                               2) detection of pulsed-emission
                                   from fast rotators
                                 a) rotation-powered pulsars
                                 b) accreation powered
                                              millisecond pulsars



First light — CenX-3



ephemeris:
                               T0                      Freq                  dF x 10-15

                            (day)                       Hz                       Hz-2  
58697-58711 58703.01612500 29.616384501600 -368553.110 
58711-58727 58719.02177700 29.615875133900 -368416.810  
58727-58756 58741.02436300 29.615174893500 -368362.250 

JODRELL BANK CRAB PULSAR MONTHLY EPHEMERIS
http://www.jb.man.ac.uk/pulsar/crab.html

INTEGRAL and ART-XC simultaneous Crab pulsar observation  



ART-XC: timing of Crab pulsar 



On-board clock model 



On-board clock model 



a) relative timing accuracy   – 
systematic frequency uncertainty 
<1e-9 Hz 
 
b) absolute timing accuracy – few 
tens of milliseconds



Rotation-Powered Pulsars







dP/dt=1.47E-13 s/s

1-6 Mar. 2021 (eROSITA thermal tests)



PSR B1821-24PSR B1937+21



PSR J0058-7218 : 22ms puls. discovery Maitra et al. 2021 (XMM)

Exp~350 ks, 2-6 June 2026

ART-XC:
Range (MJD)                               61193.3 – 61197.3
Frequency (Hz)                                45.930915(2)
Frequency derivative (Hz/s)                -6(1)e-11
Period (ms)                                  21.771828408(9)
Period derivative (s/s)                  2.8(6)e-14 

Long term period derivative:
dotPlong=(Partxc-Pxmm)/dT 
              ~2.9-14 s/s





ART-XC program of RP pulsars monitoring 



Accretion powered X-ray millisecond pulsars



ART-XC: 8-9 July 2021

NICER:
No pulsations
Ng et al. 2021
Atel14767
(8 July)

ART-XC: 6-8 Oct. 2024





Molkov et al. 2024 (ART-XC)

Ng et al. 2024 (NICER)

Papitto et al. 2024 (IXPE, NICER, XMM, NuSTAR)

Li et al. 2025 (NICER, EP, IXPE, NuSTAR, HXMT, 
INTEGRAL)



Ecc=0.000226(44)

NICER timing model
Ng et al. 2024

Molkov et al. 2026 (in preparation)



Discovery:
Negoro et al. 2015
(MAXI),
Cherepaschuk et al. 2015 
(INTEGRAL)

3.2 ms pulsations:
Sanna et al. 2022 (NICER)

7 May,
Outburst detection by 
EP-WXT 
Sun et al. 2025,
GCN 40375 (7 May)

7 May
Outburst confirmation 
by MAXI
 Negoro et al. 2025 
(MAXI),
Atel.17170 (7 May)

Outburst 2025

7-10 May,
Detection of pulsations EP (P=0.003188330843(7)) 
Li et al. 2025,
Atel. 17279 (9 July)

Molkov et al. 2026 (in preparation)



Illiano et al. 2024 (NICER)

Chelovekov et al. 2026 (in preparation)



Li et al. 2026 in preparation



Transitional pulsar PSR J1023+0038 Illiano et al. (2023)



Conclusions:

1) ART-XC is well suit for the fast timing:
    a) relative timing accuracy   – systematic frequency uncertainty <1e-9 Hz 
    b) absolute timing accuracy – few tens of milliseconds

2) ART-XC executes program of timing behavior monitoring of two dozens 
rotation-powered X-ray pulsars;

3) ART-XC has TOO program on Accreating millisecond X-ray pulsars



Thank you for attention!
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PSR J1101-6101 :
63ms puls. discovery Halpern et al. 2014 (XMM)

PSR J2021+3651 :

Exp~85 ks, 27 May 2023

Dragonfly

104ms Radio-, Gamma- pulsar, no x-ray 
pulsations
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