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Burning transitions after a superburst in
Aql X-1/FPS11
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LMXBs X-ray burst
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Marginally stable burning
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Unstable Burning
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H burning via: CNO cycle 6.7 MeV/u
He burning via: a+at+a—12C 0.6 MeV/u

Carbon burning
10° longer, 1/10° rare, 10° energetic



Luminosity (erg s ')

Simulations
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30% Eddington flux accreting solar composition
1.28 years to trigger a superburst

After a superburst, transition from stable burning, via marginally stable
burning to unstable burning

mHz QPO ~ 5 min
Weak type I X-ray burst return with short recurrence time (8 minutes)



Observations

Aql X-1, NS-LMXB, ~550 Hz accreting pulsar

MAXI/GSC detections of a new superburst from Agl X-1

ATel #14079; W. Iwakiri (Chuo U.), M. Serino (AGU), H. Negoro, M. Nakajima, M. Aoki, K.
Kobayashi, R. Takagi, K, Asakura, K, Seino (Nihon U.), T. Mihara, C. Guo, Y. Zhou, T.
Tamagawa, M. Matsuoka (RIKEN), T. Sakamoto, S. Sugita, H. Nishida, K. Komachi, A. Yoshida
(AGU), Y. Tsuboi, R. Sasaki, H. Kawai, Y. Okamoto, S. Kitakoga (Chuo U.), M. Shidatsu (Ehime
U.),N. Kawai, R. Adachi, M. Niwano (Tokyo Tech), S. Nakahira, Y. Sugawara, S. Ueno, H.
Tomida, M. Ishikawa, M. Tominaga, T. Nagatsuka (JAXA), Y. Ueda, S. Yamada, S. Ogawa, K.
Setoguchi, T. Yoshitake, U. Goto, R. Uematsu (Kyoto U.), H. Tsunemi (Osaka U.), M. Yamauchi,
K. Kurogi, K. Miike (Miyazaki U.), T. Kawamuro (NAOJ), K. Yamaoka (Nagoya U.), Y.
Kawakubo (LSU), M. Sugizaki (NAOC)
on 9 Oct 2020, 10:12 UT
Credential Certification: Wataru Iwakiri (wataru.iwakiri@riken.jp)

Subjects: X-ray, Neutron Star, Transient

Referred to by ATel #: 14437



Count Rate

Hardness Ratio

Observations
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mHz QPO
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Simulations vs. Observations

30% Mgy

Superburst ¢ ~ 1.28 year ~ M~!

Stable = marginally stable = unstable burning
mHz QPO ~ 5 min

Quenching time 1.1 days, ~ M4

Weak type I X-ray burst

Short recurrence time (8 minutes)

Few% Mpggq

Superburst 7., ~ 7.2 year

Marginally stable = unstable burning
mHz QPO ~ 1.5-6.2 min

Quenching time ~10 days

Weakest type I X-ray bursts from Aql X-1
Shortest recurrence time (7.5 minutes)

Li et al. 2021, submitted to ApJ



Summary
¢ Aql X-1
Superburst
Burning transition for the first time
Quenching time measured accurately

Returns of weak bursts
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