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In this thesis, we study the type Il string vacua on asymmetric orbifolds compactified by the twists
with the orbifold group generated by a single element by means of worldsheet conformal field theory
approach. We focus on the non-supersymmetric string vacua with vanishing cosmological constant,
which are difficult to be constructed by symmetric orbifolds.

We introduce the chiral reflection acting on the coordinates of certain tori and the sign inversion
of the right or left-moving fermionic states. Combining them with the translation on a non-compact
coordinate, we define the orbifold groups. These orbifolds can be analyzed by evaluating the partition
function of the worldsheet corresponding to one-loop amplitude of the string. We can find these partition
functions by requiring the modular invariance of two-dimensional torus of the worldsheet.

We can define the chiral reflection of order four as well as two. The square of this chiral reflection
becomes the chiral sign inversion of states of the spacetime fermion. When the orbifold twist contain
this chiral reflection, we find the non-supersymmetric string vacuum where the vacuum energy density
is canceled out by the contribution from the same number of bosons and fermions.

We can obtain various asymmetric orbifolds with such characteristics by modifying chiral
reflection. Furthermore, the different string vacua are also realized by changing the coordinates where
the chiral reflection act.

It is not obvious whether the spectrum of the string is unitary in each vacuum for asymmetric
orbifolds generally. We confirm that the asymmetric orbifolds discussed in this thesis are consistent with
the unitarity by interpreting the partition function in each twisted sector as the trace where the certain
projection is inserted. In addition, we show the stability of these vacua, namely, the tachyonic states do

not arise when the vacuum energy density vanishes by the bose-fermi cancellation.



