Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

Path integral molecular dynamics simulations for *Deduatves wih an Idsnical Sruetire o
Nickel Electrodeposits

muoniated and hydrogenated thioacetone radicals Liang Yuan, Jiugang Hu, Ge Chang et al.

- Time-Dependent Phase Transition of Self-
. X X Assembled Monolayers Formed by
To cite this article: S Okano et al 2020 J. Phys.: Conf. Ser. 1412 222011 Thioacetyl-Terminated Tolanes on Au(111)
Youngdo Jeong, Changjin Lee, Eisuke Ito
etal.

- Reactive oxygen species-responsive

View the article online for updates and enhancements nanoplatforms for nucleic acid-based gene
articie oriimie p . therapy of cancer and inflammatory
diseases

Dandan Zhu, Wang Chen, Wenyi Lin et al.

c S| DISCOVER
i - how sustainability
The Vi : intersects with
Electrochemical & |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.147.55.42 on 12/05/2024 at 03:37


https://doi.org/10.1088/1742-6596/1412/22/222011
https://iopscience.iop.org/article/10.1149/2.0531910jes
https://iopscience.iop.org/article/10.1149/2.0531910jes
https://iopscience.iop.org/article/10.1149/2.0531910jes
https://iopscience.iop.org/article/10.1143/JJAP.45.5906
https://iopscience.iop.org/article/10.1143/JJAP.45.5906
https://iopscience.iop.org/article/10.1143/JJAP.45.5906
https://iopscience.iop.org/article/10.1088/1748-605X/ac0a8f
https://iopscience.iop.org/article/10.1088/1748-605X/ac0a8f
https://iopscience.iop.org/article/10.1088/1748-605X/ac0a8f
https://iopscience.iop.org/article/10.1088/1748-605X/ac0a8f
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvu6BxHG_uR8kONaKvfiD8gbwT_qiorepql928lPBT8d7ERKglbKLfb-F3jJjlpKQm0yQzS5iMWKrxI5AimSCbBvS1n5xRkLXfU6HSIUT8E0brnOrURTd3lU6Q2esZ2qFSjtVaHhiDD7uduY2-H-aB28GZ04WrDX_Qptx-8oej1WPG-0ajpMaPW-gLFasty58WDBF5N5eoV_vNGgk_omDmRZBOKROP3ZY9XKWRLKzW2z38K7pmPQJcLvNRvRLoXhTICLDAJiciN2F84AOXY0K-Wx1p2Em83kTiQSJTtIFFXJrVjWkq8pcsjM5j4JHLFp5W8FKVEDD9CDf_RAFWBGy9TX-8cEw&sig=Cg0ArKJSzG3k_ufI010r&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

ICPEAC2019
Journal of Physics: Conference Series

IOP Publishing
1412 (2020) 222011 doi:10.1088/1742-6596/1412/22/222011

Path integral molecular dynamics simulations
for muoniated and hydrogenated thioacetone radicals
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Synopsis Theoretical understanding of hyperfine coupling constant (HFCC) is important to analyze muon spin
rotation/relaxation/resonance (uSR) spectrum. We performed ab initio path integral molecular dynamics simula-
tions to predict and analyze the reduced HFCCs of muoniated thioacetone radical (Mu-TACE) and hydrogenated
thioacetone radical (H-TACE). Our predicted HFCC value of Mu in Mu-TACE was larger than that of H in H-

TACE, because of the larger nuclear quantum effect of positive muon.

Muonium (Mu) is consisted of a positive
muon (p') and an electron (¢7) [1]. The mass of
u’ is about 1/9 times smaller than proton. Ac-
cordingly, Mu atom can be regarded as an ultra-
light isotope of hydrogen atom and is highly
responsive to magnetic field. Such features have

led Mu to the application for magnetic meas-

density on each Mu increases according to the
dissociation from thioacetone molecule. We can
conclude that the large nuclear quantum effect
of p* made the large HFCC of Mu-TACE.

Table 1. Predicted HFCC values [MHz] of Mu-TACE
and H-TACE.

urement technique such as muon spin resonance
(uSR). This provides the informations of hyper-
fine structures of muoniated radicals, character-
ized by hyperfine coupling constant (HFCC):
magnitude of the interaction between radical (a)
electron and nuclear spins. Although the HFCC
values for various muoniated radicals have been
measured by uSR, theoretical understanding of
HFCC is needed to assign uSR spectra to their
molecular structures. However, in some cases, it
is difficult to estimate HFCCs precisely by us-
ing conventional ab initio molecular orbital
method [2]. Systematic analysis for small mole-
cules is essential to understand puSR spectra,
even though they have no experimental data, e.g.
muoniated thioacetone radical (Mu-TACE) as
shown in Figure 1(a) [3]. Therefore, in this
study, we calculated reduced HFCC values of
Mu-TACE and hydrogenated thioacetone radi-
cal (H-TACE). To discuss the nuclear quantum
effect of u*, we applied path integral molecular
dynamics (PIMD) simulation for these species.
Table 1 shows our predicted HFCC values  References
of Mu-TACE and H-TACE. For Mu-TACE,  [1] Percival P W 1979 Radiochemica Acta, 26 1
predicted HFCC value was 52.6 MHz, which is [2] ObaY, Kawatsu T, and Tachikawa M 2016 J.
larger than that of H-TACE, 43.5 MHz. We Chem. Phys. 145 064301
have found that the C-Mu bond length and the  [3] Kobayashi T et al. 2011 Comp. Theor. Chem.
electron density on Mu have positive correla- 963 256
tions, as shown in Figure 1(b), since electron
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Figure 1. (a) Molecular structures of Mu-TACE and H-
TACE, (b) two dimentional distributions for the bond
length and electron density in Mu-TACE and H-TACE
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