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I obtained the following results. (1) Each finite abelian group appears as a
subgroup of the minus quotient of the ideal class group of the n-th cyclotomic field for some n.(2)
For each real abelian field k, there exists a constant C depending only on k, such that exponents
of the kernels of lifting maps on minus quotients among cyclotomic extensions of k are bounded by C.
(3) Giving criteria of the non-triviality of finite submodules of Iwasawa modules over totally real
fields. (4) For each prime number, there exist infinitely many imaginary abelian fields with

non-trivial pseudo-null Iwasawa modules. As a corollary, there exist infinitely many number fields
for which non-freeness conjecture hold.
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