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Type-I X-ray bursts (XRB's) are thermonuclear flashes on the We analyzed 32 astrophysical cases. The grid space for our The comparison of the sensitivity factor for the (p,y) and (a,p)
surface of accreting neutron stars, powered by the triple-a study is shown in the figure below. For this study reactions as a function of X, at ignition for all 32 cases is shown in
¢ )
process, the ap process, and the rapid proton capture process. hydrogen mass fraction (X,;) was varied at values 0.7, 0.5, 0.3, the two figures for light curve and final abundance change. For each
Uncertainties in nuclear reaction rates significantly impact the 0.1, while the metallicity (Z) was set at 0.02 and 0.01. astrophysical scenario, the total sensitivity for each reaction type was
accuracy of model predictions and their agreement with The accretion rate (m) was varied at 0.05, 0.1, 0.2, 0,5, and calculated by summing the individual sensitivities obtained using the
observational data. 0.9 (in units of Eddington accretion rate). Sensitivity to given equations. This approach allows us to identify which reaction
Observations indicate that the light curve shapes of XRBs vary individual reaction rates was quantified by evaluating type exhibits dominant sensitivity as a function of X, at ignition.
significantly with binary system parameters, underscoring the the changes in the model light curve and final abundances,
necessity for precise modeling and a comprehensive using the following equations: |
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* Our study integrates a semi-analytic model with two single-zone
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Astrophysical ((Semi_af‘jlﬁgfic o de; Temperature, Pressure As an example, the figures show the high-impact reaction netwc?rk co.des, enablin.g a detailed calc.ula.tions of
" ) reactions for an astrophysical conditions with a hydrogen nucleosynthe5|s during the settling process and its impact on burst
rajectory” mass fraction of 0.7 and an accretion rate of 0.05m,, and a properties. o .
| Model output metallicity of 0.02. At ignition, H mass fraction was 0.3 and ) chonduct.ec.j . ser:csmVlty S’;udy acr.olss a range of accretion rates
comatien (Rt mesy [F— mabam| He mass fraction was 0.68. . _T_Ee E;)F:T;S%Sf IJiurr(:E)zsagcfjlcfgzziiorrga\faerr\l/av;/ith astrophysical
G parameters, as demonstrated by the dependence of reaction rate
 BerE EvEE e = ; e sensitivities on composition at burst ignition.
| Nuclearinput — ey — et ey * This work underscores the importance of experimental efforts at
We investigate the impact of nuclear reaction uncertainties on Ekgk | rare isotope beam facilities to reduce reaction rate uncertainties.
XRB's using the ONEZONE model [1], considering different p_p27.528 DN | — nesciz oo |
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accreted compositions and accretion rates for the binary
systems. The study is conducted in two stages. First, we
determine the burst ignition conditions by simulating the
settling of the accreted material with a full reaction network
code, Webnucleo [2], and a semi-analytical model, Settle [3].

1074 5

N
()
1

Abundance Y

1072 3

N
o
1

[1] RH Cyburt et al. The Astrophysical Journal,830(2):55, 2016.
[2] Bradley S. Meyer. POS, NIC XI1:096, 2013.
[3] A. Cumming & L. Bildsten. The Astrophysical Journal, 544(1):453-474, nov 2000.

Luminosity [erg/g/s]

-
(&)
1

1076 5

1.0 -

[4] D. Galloway et al PASA, vol. 34, e019, 2017.

|
!
|
0 10 22 32 42 52 62

Second, we perform a sensitivity analysis by varying proton-

and alpha-induced reaction rates in JINA REACLIBV2.2 within a | W @ S . r'

factor representative of typical uncertainties. We explore the J , " - CENTRAL RENA L'“LC.“J‘%’@!“,‘E

influence of these reactions on the XRBs light curve and the Time [s] Mass NODER (A HBA=EEE |

final abund g g Acknowledgement: This work was supported by U.S. DOE grant DE-SC0020406, DE-
INal abundances proaucea. SC0022538, and by NSE grant PHY-1430152.



	Untitled Section
	Slide 6


