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Waiting points on type I 
x-rays burst
Selene Bárbara Parra Aedo



©
 C

o
p

yright 
Sh

o
w

eet.co
m

What is a Type I x-ray burst?
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Type I x-rays 
burst

● It occurs in a binary systems of a 
neutron star that accretes 
hydrogen-rich material from a 
low-mass companion (Red-Giant or 
Main-seq. star)

● It happens at the surface of the 
neutron star

● Peak in 1 to 10 seconds, tail lasts 10 
seconds to several minutes and the 
recurrence is 1 to several hours
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When sufficient mass 
accumulate in the 
surface of the 
neutron star…
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A explosion occurs, a short 
burst of x-rays is expelled 
from the neutron star
But… how did it happened?
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Physic model of a Type I x-ray 
burst
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The only observable of this 
type of stellar event are the 
x-ray signals
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Breakout from the hot CNO 
and 3⍺ cycle, thus leading to 
the rp-process 
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When the β-decay competes 
with proton capture: a waiting 
point is form
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These waiting points 
determines the 
“ashes” of the 
reaction, thus affecting 
the condition of the 
next burst

64Ge

68Se

72Kr

76Sr
80Zr

104Sn
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Each isotope left by the 
“ashes” of the previous 
explosion affect how the next 
would behave.

To get a better understanding 
of the reaction a good 
knowledge of the nuclear 
characteristics of these 
isotopes is needed
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Experimental setup 
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How to measure gamma rays?
Germanium detectors
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How to measure gamma rays?
Germanium detectors

High-resolution spectroscopy of decay pathways in the 12C(12C,𝛾) reaction
DOI: https://doi.org/10.1103/PhysRevC.84.044332

https://doi.org/10.1103/PhysRevC.84.044332
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Example: Germanium-64

Huge gap between 
last know level (817 
keV) and Q-value 
(4517 keV) 
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happens in Isotopes with a 
sufficient large Q-value to 
have a quasi continuum of 
energy

Cascade of gammas from 
energy levels that are close 
one to another

Pandemonium
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Total Absorption Spectroscopy (TAS)
technique

Instead of identifying each 
individual gamma ray the 
goal is to detect every gamma 
from the source.

The efficiency is close to 100% 

Peaks in the spectrum are 
related to a cascades of 
gammas rather than 
individual gammas
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Comparative between high 
resolution and TAS measurements

High resolution 
measurement TAS Measurement
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The ISOLDE facility is capable 
of producing highly pure 
beam of a single isotope

Our TAS setup, LUCRECIA, is 
set in one of these lines
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Experimental measurements
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End
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End?



©
 C

o
p

yright 
Sh

o
w

eet.co
m

Research is done by 
people
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My queer journey on academia
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Thanks for your attention 


