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Abstract

AMEOENEG , AN NV —XVEORNKREEIRTEEAO I —XFEEOBEBRZHSHIC
THETHD . LYEFNICE , V-XVHEVECEROTHMY (EFXNEECRARENEXE
DBICPMTEDEVWSUE ) ZET—XFEEOHE ( ARYT NLOERTMYE ) &> THHN
F32EZBMELTVS  HIRFRELTR , BMT7IIEYYEZACRABEE L TEOOY
NORN)—XVEHICEREZLTEREZITS .
HEOEGEHENROD—0BROK 5T | BEmPABEAFZOREXTEEI L SHRE
TNTHY  EFTR—BRERVEREZBILOIC , ThoF I HOERZBALHARFENE
BEETZHNICERY) Ahoh B4 F0EEMEZEL TV . Nielsen-

ThurstonEZFRIC & niF , MIEOERBEFEMENIC1. A , 2. 714, 3.

BT /V70O3BEICHEEIND  7HEEERF1. TE2. TERVWEKEFITANTI.
THDEZERLTVEY , K<HSNTWAKRSII1. 2. FHBEHBHZHFD . XARTEE
HNESREOTHRHEVSEROEMNMEZ , IXASEAOEMANTERICK > TRRTS
EEZBRELTHY , FHICIRTA)—NVEREOI—XFEEIZEBL , TOHEE ( AR N
WOEXHME ) LR > TARNANEGEZRHMNIZI L ZRAA L . K EANERRELT
&, ANIORN)—XVEOFTHRERNGENI BV ETHSATVWS 7IEYVHEAOESE
BE(7IEYYR)ZEX (ChRARCEREROARBIBERAMES ) , RECHED
AHMEOHEEZT —FFEEDHEHBTTAD RO BEBLEVREAZBRINHRZHEL - .
FEARBBELCRL T, BfETILEY VEOERRIOHEL TRKHASINTVS (REHKE
W) RRBANDO TR INTHNERETHD L, FICTNSOFT—HFBRBOBEVRREA
SIC2VWTR , T—XFEENfMHR IR &AL .

The purpose of this research is to study a relationship between the symmetry of compact Riemann
surfaces and the eta-invariant of 3-manifolds. More precisely, we try to characterize the reducibility
of an automorphism of a Riemann surface by the vanishing of the eta-invariant. To this end, we
focus on a compact Riemann surface which has the Hurwitz group as an automorphism group.
The mapping class group of a closed surface is well studied not only in topology but also in
complex analysis or algebraic geometry. In recent years, to reach more deep understanding, the
interaction among them rapidly goes on. Nielsen-Thurston theory tells us the mapping classes are
classified into three types of mappings: 1. periodic, 2. reducible, 3. pseudo-Anosov. As is well
known, there are some overlap between 1. and 2. In this research, we tried to describe the
reducibility of periodic automorphisms in terms of the vanishing of the eta-invariant (spectral
asymmetry). Actually we handled Hurwitz surfaces (its automorphism group can be regarded as a
subgroup of the mapping class group), which are known to have the highest symmetry in each
genus, and tried to make a wide framework for characterizing the reducibility in terms of the eta-
invariant.

For the above purpose, we showed that every automorphism of the Hurwitz surface which has the
alternating group A(n) as an automorphism group is reducible. Moreover, we showed that the eta-
invariant vanishes for the alternating group A(15) which is the smallest one in the simple Hurwitz
alternating groups.
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A study on simple Hurwitz groups and the eta—invariant

1. HIREBRFROBE

AHFEDEMIE, /IR =V E DX FEE 3 RITEZHEADI— AT E=DEREHLSNITIIETHD. KYEKRMIZIE,
J—< EHOECREDAHE (EAMNGECRE DOHEAEHLEICHETELLLSHE)FI—2AFREEDHEHB (RARIMNLD EXF
) IZK - THEMITAZEEBNELTWS. IIERMRELTIE, BMOIEYYEEFBCSREELLTE DOV /UM —TU@EIC
ERELYTERETS.

HEOSBEF IO —OBADAHELT, BEH PR MZOREATEEOLHMBEINTEY, IBETIE—EBEFEND
BEFE5-0I1C, TP FOERZBA-MEFENHEFHTHNICRMYANSH, BMAZTOEEZMHFEL TLVS. Nielsen-
Thurston BEf(ICENIX, HHEDOEELEIXEERIC 1. FHIM, 2. aI#, 3. 87 /V 70 3 BHEICHFEIND. HFETEIL1. TH2. T
PENERIZTRTI. THAHEXFTRELTLNAD, KHOENTWDESIZ 1. L2 [FHEERLEHED. AMETILIALHNESRTED
AHEEVVSEROEENMEESZ, SRTEHRARDEMNAEEICK TR THEXBELLTHEY, 23 R —< U 2
EDOIT—FFZEZEIZEBL, TOHEB(RRIMLDIERTHRE) IZ&> TR AI N SR EAZTEHMMAITH LT H A=, &KYEKRL X
KELTIE, o\ O = EORTRLFMMFENTNETHONATWSIILEYVHEOECRE#H (DILEYYE)EEZ (T
FERICEGREHOARTSHLEAMEDS), FECAREOTHEOHEEI— AT EENEHR TITADIIBIELV I EAEE
FEFRAREFHELT-.

FEMATEEZICHLT, BHEIILEYYEOERRINDFELTIHON TS CRENKEV) ZRE ANDTIZTATHANE
BIETHDI L, HITENSOPRT—BRHEDOBENRZRE AUSIZDOWNTIE, T—3FEEIHBT A EFIALT-.

2. MERRAEEOME FHR)

The purpose of this research is to study a relationship between the symmetry of compact Riemann surfaces and the eta—invariant of
3—-manifolds. More precisely, we try to characterize the reducibility of an automorphism of a Riemann surface by the vanishing of the
eta—invariant. To this end, we focus on a compact Riemann surface which has the Hurwitz group as an automorphism group.

The mapping class group of a closed surface is well studied not only in topology but also in complex analysis or algebraic geometry. In
recent years, to reach more deep understanding, the interaction among them rapidly goes on. Nielsen—Thurston theory tells us the
mapping classes are classified into three types of mappings: 1. periodic, 2. reducible, 3. pseudo—Anosov. As is well known, there are
some overlap between 1. and 2. In this research, we tried to describe the reducibility of periodic automorphisms in terms of the
vanishing of the eta—invariant (spectral asymmetry). Actually we handled Hurwitz surfaces (its automorphism group can be regarded
as a subgroup of the mapping class group), which are known to have the highest symmetry in each genus, and tried to make a wide
framework for characterizing the reducibility in terms of the eta—invariant.

For the above purpose, we showed that every automorphism of the Hurwitz surface which has the alternating group A(n) as an
automorphism group is reducible. Moreover, we showed that the eta—invariant vanishes for the alternating group A(15) which is the
smallest one in the simple Hurwitz alternating groups.
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