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4U 1820-30

LMXB discovered in early 70s.

Located in a globular cluster 
NGC 6624.

Grindley et al. (1976)

First thermonuclear X-ray burst

Short orbital period of 11.4 
min – Ultra-compact X-ray 
binary, suggesting the 
companion is an He WD (Stella 
et al. 1987, Rappaport et al. 
1987). 



NuSTAR-2022

M
A
X
I/G
S
C
	(m
C
ra
b
)

100

200

300

400

Time	(MJD)

57200 57400 57600 57800 58000 58200 58400 58600 58800 59000 59200 59400

2-20 keV MAXI

RXTE/ASM

MAXI



in ’t Zand et al. (2012)

Thermonuclear X-ray bursts are detected during the low-hard state 
(Island state).  

CCD with RXTE 



Jaisawal et al. 2024, ApJ, In press, 
https://doi.org/10.3847/1538-4357/ad794e



Jaisawal et al. 2024

X-ray bursts from 4U 1820-30 with NICER



X-ray bursts from 4U 
1820-30 with NICER

NICER bursts are occupied in one branch



A candidate burst oscillations 
at 716 Hz from 4U 1820-30

The fastest radio pulsar is PSR 
J1748–2446ad in the globular cluster 
Terzan 5  has 716 Hz spin freq. 
(Hessels et al. 2006).

 

Jaisawal et al. 2024

BOs originate from 
bright patches of 
thermonuclear 
explosions on the 
NS surface, and 
they coincide with 
the NS spin 
frequency. 

3 sigma significance 
Monte Carlo simulations

5.8% fractional rms amplitude



4U 1820-30: Burst time-resolved spectrsocopy using fa-model

All 15 bursts
shows sign of PRE

NS photosphere
expanded for >50
km. 

“Super-exapasion
burst” with
NICER (Int’ Zand
et al. 2012).

Scaling factor
increased to 10
times at the peak
– signify changes
in pre-burst
accretion

Jaisawal et al. 2024



4U 1820-30: Burst time-resolved spectrsocopy using 
an alternative method

Allowed a
component of
pre-burst to vary

Rapid changes in
diskbb
parameters
around PRE phase

Jaisawal et al. 2024



4U 1820-30: Burst time-resolved spectrsocopy 
using reflection-model

Systematic drop
in ionization
parameter around
PRE phase

Contribution from
weakly ionized
inner accretion
disk and/or from
outer disk

Jaisawal et al. 2024



Flux-temperature diagram

Variable peristent 
emission (fa-model)                 

Variable pre-burst component Reflection model

+  Total model flux (bolometric)
• Burst blackbody flux (bol.)



4U 1820-30: A relation between X-ray bursts 
and accretion emission parameters

Can accretion geometry control the maximum expansion radius 
observed during X-ray bursts? 



Conclus ions

- Strong X-ray bursts from 4U 1820-30 observed with 

NICER

- Detection of a candidate BO at 716 Hz

- Photospheric radius expansion bursts from 4U 1820-

30 – probe on the accretion environment. 

- Does the accretion environment hold control over 

photospheric radius expansion of PRE bursts? 
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(gaurava@space.dtu.dk)
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