
Title Theoretical studies for revealing the co-evolution of galaxies and supermassive black holes [an
abstract of dissertation and a summary of dissertation review]

Author(s) 白方, 光

Degree Grantor 北海道大学

Degree Name 博士(理学)

Dissertation Number 甲第13562号

Issue Date 2019-03-25

Doc URL https://hdl.handle.net/2115/74281

Rights(URL) https://creativecommons.org/licenses/by-nc-sa/4.0/

Type doctoral thesis

File Information Hikari_Shirakata_abstract.pdf, 論文内容の要旨

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



�

�

�

ď� °� ȋ� Ŝ� Å� ĕ� h� Ƕ� š�
�

�

ÚāhĘŖÉȲhëǂ� Úāɒƥ� ďɓ� ƌ� ë� � ƯŞ� ¿�

�

�

�

ď� °� ȋ� Ŝ� Ɋ� ë�

�
Theoretical studies for revealing the co-evolution of galaxies and supermassive black holes 
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� ůƹǇci'ȴƏdȘąȕȳ��vm��� (Supermassive Black Hole; SMBH) hȥÕhȺ
ȤaŢ[4J=]AWJ'(1) ǅ��vm���hȕȳ'(2) SMBH ŀȷťȹ'(3) hxe�y�
ƋÉĩ� JƷƱ;AƥȋƹǇaǮCA(pdbHhȴƏi@h�ĹJ SMBH aŌa9d5ƻó
:^b0](SMBH iî÷hkraȼƷ=]9dcŀȷ;'@hɁkrhh|�l�h�ȭa
¿d;bŗę=]AW'ƒÓȴƏź  (Active Galactic Nucleus; AGN) d;bǹƘåǦc/](
ȴƏhȕȳd SMBH hȕȳiƈhƳȺȺ¶aua9d4['�ǢhŀȷhȺȤ5ōœ:^b0
](9^aȴƏd SMBH h*ÄȥÕ+dïl'30ĭª�J`A\@hȗƙdȧǄ5ƒƮJƹǇ
:^b0](;4;'�ǢhŀȷaȈo]9di@htf{�vm��qhĮ: (8żª�) ŘJ
Ʉ;7'ƤúhƓ²p����p��aƧ0AƥȋƹǇci SMBH îȝhU'u;7iȴƏh
ȥÕhUJƷƱ=]ƹǇ5�Ɠc/](TA�ǢiƂ)IƠƥȧǄJĵɆ:^bȥÕ=]ǴɃǓ

hAW'ǻŴưJƥǻc6]9dJiȽ\5/](9htf{�vm��qhĮ:4[Ʀ<]ô

ɊaöȬ=] 1ahƥȋŃƐd;b'ƚǻŴưȴƏĴŀ�x�5/](ƚǻŴưȴƏĴŀ�x�
i't�m�s�}��hé²æhĽþa N ²p����p��YǻŴǻ4[âĸ;'@^a
Ëŭű¬d;b~�i�JȺȤ=]Ơƥ (krhÇÝ'ȴƏé²'ţĴŀ'SMBH ŀȷǌ) iǻ
ŴǻYƤȑȋư�x�aƧ0bǽǏ=]ŃƐc/](Ɠ²p����p��diƭI\'ȴƏh

ÅȭƁȣaȃǕJȈo]9dic6I05'100 �»ª�hȴƏhjs�naâĸ;'ȴƏ� 
AGNhǙǽưļȕaÉŴ;'ǹƘdƋțc6](9hǹƘdhƋțYÌŃƐhƥȋƹǇ4[ĸ[
^]Ǘŷdƞ[;é`?'Ƨ0AƤȑȋư�x�ažȀ�dv�x�ya=]9dcȴƏ�

SMBH ÄȥÕp{�iaŢ[4Jc6](ůƹǇciƚǻŴưȴƏĴŀ�x�h 1 ac/] 
“New Numerical Galaxy Catalogue (ν2 GC)” JĺǶIƠƥȧǄaĔǲ;bǽǏaǮCA(T>'
ǅ��vm���hȕȳÉĩaŢ[4J=]AWJ'3 ȡ\hǅ��vm���ȕȳÉĩa«ē
;AǽǏaǮ0'ǹƘcĸ[^b0]~�qd SMBH ȕȳhƳȺȺ¶dƋț;A(@hǗŷ'
ǅ��vm���hȕȳi 1000ćɀȕȳǄİhuh5Ą7'10�ćɀȕȳǄİhȱ0ǅ��v
m���iąĄśaÛW]9diI09d5`4CA(ƇJ'SMBH hkrȼƷJZ]ŀȷh
sf�ro��d@^aƎW]ƠƥȧǄaŢ[4J=]AWJ'SMBH ŀȷsf�ro��h
�x�aƓ²p����p���ǻŴưƹǇ4[ĸ[^b0]ǗŷaudJ;bƁǑ;'ǹƘc

ĸ[^A AGN h¿İȺśdƋț;A(@hǗŷ'ŧ0 AGN iŀȷťȹ5ȷ7'ȼƷ=]kr
iȴƏ�Ĺ (< 100 pc) cÒƣưJǺȦÓȳaŇ8>Jȷťȹƛƫ=]9daËWbŢ[4J;
A(ŪĶJ'ê<�x�aƧ0bhxe�y�ƋÉĩhťȹȥÕaǽǏ=]9dc SMBH hŀ
ȷȢİaȈoAd9_'ËŭĐĒh SMBH hŞ5ĻȢJŀȷ=]9daŢ[4J;A(;4;'
ƤƢĸ[^]ǹƘx�shUciƥȋ�x�hȃǕIžȀ5Ǯ2I09d5É4CAhc'ůȋ

Ŝciƥȋ�x�aZ\ȃǕJžȀ=]AWJĺǶIǹƘaŢ[4J;AǗŷuþí=](

�


