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2020-2023 FAST GR-test project pulsar observations

O BI1534+12 (30bs) % J0509+3801 (4obs) % J2053+4650 (130bs)
O BI516+02B (8obs) % B1913+16 (100bs) o J1913+1102 (140bs) |
7194642052 (100bs) X J2222-0137 (360bs) O  J1946+3417 (220bs)
151844904 (230bs) |
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PSR J2222—-0137 , spin period is 32.8 ms

A recycled pulsar with a massive white dwarf (WD)

PSR J2222—-0137
An edge-on orbit

companion in a 2.44-day orbit
An edge-on orbit allows a highly precise measurement
of the Shapiro delay

M- i, ST
Green Bank Telescope (GBT) B
350 MHz drift-scan pulsar survey




The most massive double degenerate binary pulsar is
known in our Galaxy *

Orbital model
Weighted residual rms (us)
2

X
Reduced y°

Orbital period, P, (days)

Projected semi-major axis, x (lt-s)

Epoch of periastron, 7\, (MJD)
Orbital eccentricity, e

Longitude of periastron, w (deg)

Total mass, M, (Mg )
Companion mass, M. (Mg, )

Rate of advance of periastron, w (deg yr“)
Derivative of Py, P, (1072 s s71)
Derivative of x, x (107" It-s s71)

Orbital inclination (deg)

Position angle of line of nodes, €2 (deg) ...

Derived parameters

Mass function, f (Mg, )
Pulsar mass, M, (M, )

Guo et al. 2021

2.759
10629.32

2.44576436(2)
10.84802354(10)
58002.019280(10)
0.00038092(1)
120.458(1)
3.135(19)
1.3153(56)
0.2634(74)@
—7.76(48)

0.229142359(10)
1.820(14)

DDK DDK Bayesian grid

2.772
10627.89
0.9934

2.44576437(2)
10.8480235(2)

58002.01928(1)

0.00038092(1)

120.458(2)

. 3.150(14)
1.315(12) 1.3194(40)
0.09605(48) i
0.2509(76) i

85.284(87) 85.269(41)
191.3(7.0) 187.7(5.7)

0.229142358(12) -
- 1.831(10)

An edge-on orbit

NS =

350 MHz drift-scan pulsar survey

PSR J2222—-0137

o

Telescope . (GBT)




PSR J2222—-0137: the ideal laboratory of scalar-tensor theories

sk The largely different gravitational binding energies of the PSR-WD can provide a tighter constraint
on the coupling parameter of the scalar field
sk The pulsar mass [1.831(10) M ] places it in a NS mass range that had previously not been probed

by precise tests of scalar-tensor theories, and it can play an important role to constrain the coupling

parameter of Damour-Esposito-Farese (DEF) gravity
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PSR J2222-0137 single pulse analysis

— Fit curve |
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The pulse stack of 500 continuous pulses, and
the time resolution is 64.06 us




PSR J1946+3417

A binary pulsar has a massive (m, = 1.83 M) millisecond pulsar in an eccentric (e = 0.13)
2'7-day orbit with a white dwarf (m, = 0.26 M)

PO = POR4PE= — 167+ 1.4 x 1072 s 571

VAVAVAVA

Gravitational wave emission

Binary Pulsar



PSR J1946+3417

A binary pulsar has a massive (m, = 1.83 M) millisecond pulsar in an eccentric (e = 0.13)
2'7-day orbit with a white dwarf (m, = 0.26 M)

PP = POR4 PH= — 167+ 1.4x 10712 s 571

VAVAVAVA

Gravitational wave emission

Binary Pulsar



PSR J1946+3417

A binary pulsar has a massive (m, = 1.83 M) millisecond pulsar in an eccentric (e = 0.13)
2'7-day orbit with a white dwarf (m, = 0.26 M)

A significant

component

yobs __ pGR |, peal
PoPs = pORy pe

VAVAVAVA

Gravitational wave emission

Binary Pulsar



PSR J1946+3417

A binary pulsar has a massive (m, = 1.83 M) millisecond pulsar in an eccentric (e = 0.13)
2'7-day orbit with a white dwarf (m, = 0.26 M)

A suspected
7

Binary Pulsar

Gravitational wave emission
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| Yuan et al., in
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Summary

PSR J2222—-0137: Yanjun Gou et al., A&A, 2021 (Timing and GR tests)
Xueli Miao et al., submitted to MNRAS (Single pulses analysis)
PSR J1946+2052: Lingqi Meng et al., in preparation (Measure geodetic precession)
PSR J1518+4904: Mao Yuan et al., in preparation (Measure scintillation arc to get
the geometry of orbit)
PSR J1946+3417 prepare to write the paper
Other binary pulsars continue timing
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