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Table 1 The energies of the doped system for n,= 1~6 at T=5 K
and 0.02,0.9,1. 2,and 2. 4 GPa,respectively
» Vo, /(N=n,)> (To, /(N—n,)) Vi) (T Evul
/(GPa) " /(K) /(K) /(K) /(K) /(K)
1 —180.0 55.0 22.1 55.7 —11797.2
2 —182.4 55.5 —71.7 50.5 —11949. 8
3 —183.6 55.7 —141.5 48. 8 —11987.4
002 4 —184.8 56. 1 —224.1 48.5 —12016.0
5 —184.9 56.3 —289.8 42.4 —11950. 0
6 —183.2 55.5 —340.7 43.0 —11790.0
1 —69.6 126.7 4788. 3 106. 3 10319. 2
2 —64.2 126.7 3700. 0 95.2 9660. 8
3 —62.4 127.1 3008. 9 96. 3 9122.3
0 4 —58.7 127.6 2468. 2 93.0 8807. 9
5 —58.5 127.6 1994. 3 94, 2 8376. 7
6 —52.7 127.7 1791. 8 90. 4 8632. 2
1 —5.5 136.7 5815.0 115.6 18404. 1
2 1.8 136. 6 4608. 6 101.0 17719. 2
3 4.4 136.9 3779. 2 103.9 17024. 0
b2 4 5.5 137.6 3136. 0 100. 0 16401. 2
5 9.3 137.7 2602. 2 101. 8 16081. 0
6 16.5 137.5 2389. 6 99. 4 16349. 0
1 265. 6 162.5 9193. 8 129.5 49983. 3
2 279. 3 162. 2 7598. 4 118.6 49218.0
3 284. 0 162.3 6381.0 118.4 48005. 3
2 4 287.6 162. 4 5494. 8 114.7 47009, 5
5 296. 9 162.1 4710. 4 120.0 46599. 4
6 305. 1 161.5 4556. 0 116. 8 46666. 8

Note:(Tp, /(N—n,)) is the kinetic energies per D,

molecule; (Vy, /(N—n,)) is the potential energy per

D, molecule; (Ty;) is the Li atomic kinetic energy; (Vi) is the Li atomic potential energy; Eu is

the total energy for the system.
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Table 2 The energies of the doped system for n,=1~6 at p=1. 2 GPa and
T=25,45 K,respectively

T Vi, /(N=n,)) (To, /(N—n,)) (VD (T Evwu
/(K) " /(K) /(K) /(K) /(K) /(K)
1 —0.8 151.8 5760. 4 132.5 20237.9
2 8.0 150. 6 4619.7 119.1 19647. 2
25 4 11.9 151. 0 3110.0 111. 9 18199. 5
5 12.9 152.0 2582.7 112.7 17701. 3
6 19. 4 150. 9 2351. 8 119. 4 17798. 2
1 4.5 155.2 5687. 6 129.2 20988. 4
2 10.5 156. 8 4567, 2 123. 6 20417.0
45 4 16.5 157.8 3176. 3 123.5 19335. 4
5 16. 1 156. 7 2596. 1 121. 3 18442. 2
6 23.0 155. 8 2407.0 117. 1 18616. 1

Note: <TU2 /(N—n,)) is the kinetic energies per D, molecule; <VD2 /(N—n,)) is the potential energy per
D, molecule; (Ty;) is the Li atomic kinetic energy; (Vi) is the Li atomic potential energy; Eu is

the total energy for the system.
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Fig.1 Temperature dependence of the simulated Fig. 2 Temperature dependence of the simulated
absorption spectrum of a Li atom in solid D, absorption spectrum of a Li atom in solid D,
for n,= 2 at p = 1.2 GPa forn,= 4 at p = 1.2 GPa
((a) ~(d) show the calculated spectra for ((a) ~(d) show the calculated spectra for

T=5,15,25,and 45 K,respectively) T= 5,15,25,and 45 K, respectively)
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Fig. 3 The comparison of the Li absorption spectra in the Li/D, solid (solid line) with
that in the Li/H, solid (dashed line) for n,=4 at p=1.2 GPa
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Table 3 The centroid spectral shift (CSS) of the Li absorption spectrum of Li in solid H, and D,
for n,= 2 and 4 at p = 1.2 GPa,T=5 and 45 K,respectively

n, T /(XK CSS"/(em™") CSSP/(em™ ") DIF/(ecm™")
) 5 2162.5 2170.0 7.5

45 2128.0 2129.2 1.2
A 5 2425.7 2459.7 34.0

45 2391.9 2419.3 27.4

Note:CSS" is the CSS of Li in solid H, ; CSSP is the CSS of Li in solid D,. DIF is the difference between
CSSP and CSS",
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Pressure and Temperature Effects on the System
of Lithium Doped in Solid D,

MA Yan-Ming,CUI Tian, HE Wen-Jiong,ZHOU Qiang,
LLIU Zhi-Ming,ZOU Guang-Tian

(National Laboratory of Superhard Materials,Jilin University ,ChangChun 130023 ,China)

Abstract: We employ quantum path-integral Monte Carlo method to investigate the pressure and tem-

perature effects on the system of Li in solid D,. Our results show that under high pressure (0. 9~

2.4 GPa) ,when the lithium atom doped into solid D, ,it will occupy five-vacancy trapping site. Appli-

cation of temperature can not change this fact. Pressure and temperature effects on the Li atomic ab-

sorption spectrum of Li in solid D, are similar to the results of Li in solid H,. However, at a given

pressure and temperature point,the difference between the two kinds of absorption spectrum is signifi-

cant., With the increase of pressure or temperature,the difference between the two kinds of absorption

spectrum is getting less visible,

Key words: path-integral Monte Carlo;Li absorption spectrum;pressure;temperature



