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Back to ~2005

GCRT J1745-3009: VLA wide-field monitoring
program of the Galactic center (0.33 GHz)

Bright ~ 1 Jy
Long duration ~ 10 mins

Long period ? ~ 77.13 mins?

High brightness temperature ~10M2 K (D/7O pC)N2
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letters to nature

A powerful bursting radio source

towards the Galactic Gentre

Scott D. Hyman', T. Joseph W. Lazio’, Namir E. Kassim’, Paul S. Ray’,

Craig B. Markwardt* & Farhad Yusef-Zadeh’
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A White Dwarf ?

GCRT J1745—-3009 AS A TRANSIENT WHITE DWARF PULSAR

BING ZHANG' AND JANUSZ GIL'*
Received 2005 August 9; accepted 2005 August 25; published 2005 September 14

ABSTRACT

A transient radio source 1n the direction of the Galactic center, GCRT J1745—3009, exhibited five peculiar
consecutive outbursts at 0.33 GHz with a period of 77.13 minutes and a duration of ~10 minutes for each outburst.
It has been claimed to be the prototype of a hitherto unknown class of transient radio sources. We interpret it
as a transient white dwarf pulsar with a period of 77.13 minutes. The ~10 minute flaring duration corresponds
to the epoch 1in which the radio beam sweeps our line of sight. The bursting epoch corresponds to the episodes
in which stronger sunspot-like magnetic fields emerge into the white dwarf polar cap region during which the
pair-production condition is satisfied and the white dwarf behaves like a radio pulsar. It switches off as the pair-

production condition breaks down.



Flux density (mdJy)

A radio-pulsing white dwarf binary star
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Long-Period Radio Transient (LPT)
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The LPT Population

* 10+ LPTs discovered (e.g., Rea+2026; Caleb+2026)

 Heterogeneous properties: polarization (e.g., Men+2025), radio, X-ray (e.g., Wang+2025)

 Two categories of models: isolated white dwarf (WD)/neutron star (NS) and WD-M dwarf binary (e.g.,

Zhang&Gil 2005; Katz 2022; Qu+2025; Yang+2026)

* 3 with confirmed WD binary origin
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CHIME J0630+25

Period ~ 421 s with a possible timing glitch
Small distance ~ 100-500 pc (DM derived)
Low luminosity compared with other LPTs

Low degree of polarization

Period derivative (10711 s s71)
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Flux (mdy)
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Polarization

Polarization profiles
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RM (rad/m?)

RM (rad/m?)

Intense RM Variation

Maximum |RM| ~ 4000 rad/m”2, RM variation ~1000 rad/m”2 at 7 mins
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RM Variation

In Repeating FRBs
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Interpretation of RM

Isolated Binary

Compact object+
compact object

WD+MS star
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White dwarf
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Envelope width (s)

WD-M dwarf Scenario

o Standard WD-M dwarf model requires pulses
appears at limited orbital phase ranges

Disfavor!

GPM J1839-10 (Horvath+2026)
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* Different timing solution with CHIME (Dong+2025): 419s vs 421s!

Postfit Residuals (s)
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 Allowed parameter space

e Roche lobe > MS star radius

NS+MS star binary scenario

e Timing residuals < Orbital motion induced signals

 RM interpretation

e Small orbit

RMW=8.1><105/

~ 2200 rad m_zv;}S max{Byp(a), Bs(a)} (

LOS

» |arge orbit

RMy, ~

e>Bn,a

2mms;

d

2C4

M

10_7M@yr_1

)

n.Bdl

~ 5.5 x 10°rad m™2 (

a

60AU

)|

M

10_14 M@yr_l

Vw

103 km s~}

By R
10G/ \10 R

X

|

a

0.5 Rg

;

1
AlO:

-==- rmr=x(=60")
rrrR=Xx(i=90°)
—== RrL=R2 (M2=0.4My)
—— RrL=R2 (M2 =1.4M,)

> 100-_
E .
3
* GLEAM-X]J0704-37
1071 & ASKAP J174508.9-505149
102
Pg (hr)
1072 -
B : == 5T=rTR
1 — v/v=T
e Pulsar binary
107! - o
"o
=
~ I
= '
'
@
ole ¢ '
10 E ® ..:..' ~.. I"
7 .0 ° 'l'
1 e
ki “0 .0.:. ° .... o o / : !
1e ~' &*:... o
2 Y,
101 °o® g | ° 0 s
1072 1071 100 101 102 103 104
Pg (yr)

Binary parameter constraints




Summaries

* Polarization properties are similar to pulsars, FRBs

 Dynamically magnetized environment similar to some binary pulsar, rFRBs

* The radio transient sky is amazing!

|solated Binary

Compact object+
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WD+MS star
(Non-interacting)
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WD+M dwarf
(Interacting)

Neutron star

NS+MS star

Thanks for listening!
Model constraint for CHIME J0630+25
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