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一、 中文摘要

早期宇宙空間彎曲起伏的非常劇烈,因此暴漲及量子宇宙論的
機制非常值得深入研究探討.近來愛因斯坦的宇宙常數項,因為
新發現的觀察數據,引起諸多關注.另外在強磁場背景下,相關
物理,如黑洞,蟲洞,中子星的形成與演化及其和高維理論的相
關聯,近來皆受到相當的重視,尤其是brane universe的觀念最
近不但有相當的進展也受到相當的關注.因此我們打算對宇宙
常數的演化和高維重力理論、強磁場背景的關聯做全域性的探
討.

關鍵詞：早期宇宙、量子宇宙、brane universe、宇宙常數、高
維理論

Abstract

Quantum fluctuations are pretty violent in the early universe.
Therefore the quantum effect in the inflationary universe deserves more
attention. In addition, evdences indicate that the Einstein's cosmological
constant, or a component of the material content of the universe, e.g.
the dark energy, that varies only slowly with time and space and so acts
like Einstein's cosmological constant. Detection of dark energy could



offer a resolution to an old puzzle, the gravitational effect of the
zero-point energies of particles and fields. The puzzle is that the value
of the dark energy density has to be tiny compared to what is suggested
by dimensional analysis; the startling new evidence is that it may be
different from the only other natural value, zero.

Keywords: early universe, quantum cosmology, brane universe,
cosmological constant, higher dimensional theory

二、緣由與目的

背景:

早期宇宙空間彎曲起伏的非常劇烈,因此暴漲及量子宇宙
論的機制非常值得深入研究探討.近來愛因斯坦的宇宙常數項,
因為新發現的觀察數據,引起諸多關注.另外在強磁場背景下,相
關物理,如黑洞,蟲洞,中子星的形成與演化及其和高維理論的相
關聯,近來皆受到相當的重視,尤其是 brane universe 的觀念最近
不但有相當的進展也受到相當的關注.因此我們打算對宇宙常
數的演化和高維重力理論、強磁場背景的關聯做全域性的探討.

目的:

我們希望結合共同的力量,一起研究量子宇宙理論,暴漲理
論與高維重力理論與宇宙常數演化的關聯.其中近來一直受到
重視的各類不同類型的自發對稱破缺(SSB)的矢量場(scalar field)
位能模型與高維理論的相互影響.我們希望能通盤考量他們的
確切相互關聯,同時也希望順道釐清黑洞及中子星形成及演化
過程,強磁場所扮演的確切角色.有鑑於我們先前計劃有相當的
成果也相當成功, 為了延續我們研究群先前的研究工作, 因此
提出這個計劃.

三、結果與討論

研究進度與預期大致相符. For example, we discuss the
stability analysis of the Kantowski-Sachs type universe



in pure higher derivative gravity theory in details. The
non-redundant generalized Friedmann equation of the
system is derived by introducing a reduced one dimensional
generalized KS type action. This method greatly reduces
the labor in deriving field equations of any complicate
models. Existence and stability of inflationary solution
in the presence of higher derivative terms are also
studied in details. Implications to the choice of physical
theories are discussed in details in the report. We also
study the effect of a modified gravity with scalar field
coupled the higher derivative theory. Kaluza-Klein of
anisotropic higher dimensional theory is also studied for
their application in the inflationary universe. This
paper was accepted by one of referees of the journal
Physical Review D and is currently in the reviewing
process in response to the comment from a second referee.
In additon, we have been working on the dynamical
structure of the spiral galaxies based on the theory of
MOND. We have successfully obtained mass distribution
information from the rotation curve data and provide a
detailed M/L function for more practical study of spiral
galaxies and the role of dark matter in the large.

四、計畫成果自評

持續我們自 2000 年起近 15 篇豐碩的研究成果，研究進行期
間,已有 3 篇論文發表,另有 3 篇投稿中，還有 2 篇正在改寫
中。另因為我們展開新的研究方向探討大尺度星系重力結構
與宇宙常數關聯，為求完整寫稿進度較為慎重，目前有 3 篇
完稿中,成果不錯.
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