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Department of Mathematics, Meijo University

1. flat torus PN® compact, orientable minimal surface @ indexq (T 2V T.
flat torus PN compact, orientable minimal surface D EFEINLEE D 2
BHMNLEE DY 3 EEARD index, IOV TRD Z ERFHNTVD.

(1) 3%t flat torus P minimal surface T indez, = 0(ZE) 2 HIFX2K
¢ flat torus(totally geodesic).

(2) 3 &t Euclidean space N compact orientable CMC-surface T CMC
RE (KB EOEETE2ESNEIZHATHA I L. vpstable E b E
5) 72 BERE & 72> T3 [B-C|. —7% Ross[Ross] id 3 IRt flat torus (Z3
A FE N7~ minimal surface T# 2 Schwarz @ P-surface % -3 il 38— & g &
(CMC-surface) £ ZEx D CMCEEZ R~ LT-. ThiZXY 3K flat torus
PN compact orientable ZE CMC-surface D3EDOHENEZ 5.

T, ZDOFEERD S minimal surface & L T P-surface D indez, (31 & 72
5. BEITH Lindex, 2 UEROE2EGNREICALRDBEEEHROK
R TEANDLTHD. LIZ2 2 TED conjugate minimal surface T
% Schwarz ® D-surface, associated surface T#& % Schoen @ Gyroid & CMC
RETHY index, = 1725, TNHEFEHLEHDOL CMCERETHY
inder, =1&72%. AL EDL H5WEE L TEWDE Ross 1R L TUV722 0.

(3) Montiel-Ros|M-R] D#ER % 5 & Schwarz @ CLP-surface (¥ indez, =
3. BEILIZ b DB indez, = 3. ARRICEDS DWEFH L TLWDIDLDH
720N,

index, = 1 ® minimal surface DAFFE & L TR OFEFRIZHBRIE .

(4) Compactness Theorem [R-R|. The space of index, = 1 embedded
minimal surfaces in flat three tori is compact.

(5) Ritoré [Ri] X 3 %kt flat torus N indexr, = 1 immersed minimal
surfaces DEHIZOWTALUTTH D Z L Z/RL7Z. Ros [Rosl] 1XFEIZ 3 LA
FThdILETRALE. FIZ—MKIC index, > 23 AL LR E R CMC-
surface IZXf L CHREKIZIUT THDHZ L &R LTz,




Z DX 91T 3%kt flat torus N compact, orientable minimal surface {2
DWW Tindex, DEFEINTZEEHIZ2 OFNBELI L LTWETHED
200K L BbivEd. 3Rt at torus NDZZE CMC-surface D4y EDRIRE
(ZDWTUE, IRD Ros DF4R [Ros2] B3H D £

Conjecture 1. Given a 3-torus 7, the moduli space of closed, stable, em-
bedded, constant mean curvature surfaces of genus 3 in 7% with connected
pullback image in R® can be naturally represented, if nonempty, by a con-
nected, smooth convex arc in the (volume, area)-plane, which is symmetric
with respect to the axis volume=volume(T%?)/2.

Ros D FRRDOHF ORI EFED flat torus DIERED 4 & 72 B & FE CMC-
surface (Z-2V YT minimal surface 22 & 9 NI EAVWEE L Bbn . B3
T #Lid hyperelliptic minimal surface & 72> TE Y, T D hyperelliptic
embedded minimal surface (ZDOWTHIEREIIH L 5 E¥HTHD. EWVHD
t € ® minimal surface ® flat point T inversion iZ & - T minimal surface
FEARETHY 2 OOHLEKIIB Y H 5025 ThB. #21F P-surface, D-
surface D[E] U torus AN T non-minimal, CMC-surface & L TDEFEINFEE
9% [Kal. ¥£72 Gyroid % non-minimal, CMC-surface & L COZER & &>
[B-W]. Zh 5% Ross DR LOER LR LIZCMCRETH D Z LA
LD, SHICFEROBERPEOND. ZDOXDIZFEE 3 Tinder, = 1 D
minimal surface X CMC ZZE 72 minimal surface (22T OWFZEIT KL BB
B,

2. index, DERBMFHFHET LI Y XA

n Kt flat torus N compact, orientable (branched) minimal surface %
EZ5D. IR ® n—periodic minimal surface % % @ lattice TE|->7- %
DTHD. ZO lattice 24 LI3OEH I EHIERET 5 flat torus (21X
® minimal surface 7> 54> L-3-0ZF S 172 minimal surface BB D & & X
L. TNOZRODTTELLDEEREMEMESZ L1275, ERICITASL
HElke LIEROERERE2E25. - DEFZERNT special pseudo Kahler
structure 5 X TEBZE/M D& RIZXHET 5 compact, orientable minimal
surface D index, Z R 2 EREMFHFHET L2V X A (xH5F 5 Riemann
surface D% 1 f& L 5 2 D Abelian differentials ® period % AV T) MK
T 5.

3. 7Y XLDEARBISHIZONWT
EERFOERRK L OFFAMETIIZOT VT Y XA X 5 index, DI
EEHE, il inder, = 1 DA 1T Ross D criterion 24 - 72 CMC BEH
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9 MOY|E & Mathematica T{To TV 5.

(1) P-surface #* % CLP-surface ~DZEH (32 T Riemann surface 2 f38
L T singly periodic Sherk BiEI A3 EAL D Z 2 F THS tP family & FEINR T
3) ZFED index, DB 3 «— 2 — 1 — 2 P-surface I3 index, = 1,
CLP-surface 1% index, = 3 £ 725. > T_E®D Ross, Montiel and Ros D&
BOEMERANTE. EiZindex, =1, CMCEZEDEH L ONS.

(2) parameter % -2 Karcher ® TT-surface %% % % (rPD family & FRT -
nTW3). Z DK Schwarz O P-surface & D-surface BN Z I HITER L7
MHBDH-TNWBZ LIZD. W ODREIZH conjugate minimal surface A3
BN TWADITEAV. FiZ Meeks DAL L723E 9 IRt family of embedded
minimal surfaces of genus 3 in flat tori (2 TT-surface IZ& £ 5. Z D Meeks
family 3B W22 (B3 9 kIT) IZEH34 7= special pseudo Kahler structure
o Kahler form {22V T Lagrangian T 5 Z & #3555 [Ej2).

TT-surface D index, PE. 2 «— 1 — 2. index, = 1, CMC ZE
DEHEL LMD, DT L XY Psuface & D-surface DEDERE 52 5
TT-surface (FBEHE TIITXTCMCELEL 5.

(3) parameter a % #%-> Schwarz ® H-surface(rH family & FEIZH TV %
[Wey]) @ indez, PEAL3 «— 1 — 2. a = 1 T Riemann surface i33&1k
LTW53. index, = 1 2729 a DFFHTCMCEZE LN SH. H-surface
i% Meeks family 1213 & EN TV 2V, B (Z H-surface ® associate surface T
embedded 72 minimal surface (£7272 1 2% ¥ Lidinoid [L-L] & FRIZN TV 5
2, Zhnb CMCZEZE L5, Gyroid & Lidinoid X one parameter family of
embedded minimal surface in flat tori {IZ& £+ 1G family &M X TV S
[F-H-L]. Z# 51 Meeks family & 135722723 9 Rt family of embedded
minimal surfaces of genus 3 in flat tori IZZF N TE Y, Meeks family & FIFRIC
Lagrangian T& 5. Z ™ 2-2® Lagrangian cone i intersection % degenerate
point T2, rH family 3 Meeks family & 13X & 72 % Lagrangian cone T %
3 9 ¥k 5t family of embedded minimal surfaces of genus 3 in flat tori (Z& %
N5, L2BIT Gyroid & te Lagrangian cone & —E 3 35 & 5 HNIBIERF
zeh. Ritoré-Ros ® compactness theorem 7> & non-trivial Jacobi field 7=
72\ indez, = 1 ® embedded minimal surface Z &% Z ® X 9 72 Lagrangian
cone IIBERMETH 3 (up to Sp(3,Z)). EDZ L LV &b 2 DIIFE
T 5.

D& )3 DA index, DERBTERHET VT X LETHRY
BIZLD. BERDBERIZOVTX[E-S|IZH Y £9. FEH 4 DS D Schoen



69

D I-WP #HEIZ OV TITBREM S, index, 136, 7, S DN ENNTH 5.

Z 5 M minimal surface (22T D EBKRIEV VR, graphics % [ ILK%
DERKPOBHZNWZE & F LRIES RSV LET
4. BFEZER/ A B D complex period map DEIZ OV T,

ETZER D E ST EBRITIEE v ® Riemann surfaceM 7>6 R™ ~® multi-
valued weakly conformal harmonic map S TH 5. Z DEF

dS = t(¢17 ceey ¢n)a

Z 2T ¢y I M £ harmonic 1 form & 725 TV 3. M @ canonical homology
basis % {A1,...,4y, B1,...,B,} £ LT12BETS. HxIIEREFOTIT

(S, {4, B;}) L LTHRER VW TWB LEZX 3.

L:(/AidS,/BidS)

EBIFIE LT (n,2y) EfTFIE 725, - TERER»D (n,2y) E1T5 D
ZZ[ Lp 9, ~® real period map AR TZ 5. L D column vector 7% lattice

<L>%25Z2TV5 (BAHEMELFESR) & 12 SI1E M » 5 n KT flat torus
R"/ < L > ~® branched minimal immersion %5 % %. &iZdS ® (1,0) &%

53 % dSI0 L4 i1E%K 4313 holomorphic 1 form Th 3. = Dk

( / dsto), / dst0)
A; B,

i3 (n, 27) BRITIN L 725, ZHEESTERERID (n,2y) EEITFHID 2T
ZE[®] Kn 2y ™~ complex period map BSER SN D. K, IXBEKRTOER
BZERTH Y LT D X 3 IZ complex symplectic form w) BMEBND. Ky oy =
Knny X Kny & LT (21, Z3) € Ky X Kpoy 2 FNT

W = trtng A le
THZ%. minimality D&BFLVRERTZENTE S,

Lemma 4.1. complex period map D#i% w; (2B L T complex isotropic
cone TH . 97235 complex period map IZ L 5 w; DB XRLAHEZ 3.

VD complex Lagrangian cone (272 52>, 37245 complex period map
DEBD & D E Kpoy DEFRITLny IZRDBZEICDONTEXSB.
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BRILICRST-BREBZEREROEIICEZD. Hwyy...,wy) ZFEEDE
Riemann surface M t® n {8 ® holomorphic 1—forms & 3 5. f8#Z-D> % Rie-
mann surface M 24t Torelli ZEf & FEIX 5, &> T Torelli Z2[# O fibre 22
MAE2Z25Z LiZ/5. Zhid complex variety Téh 5. Z DFF minimality I3

wa=0

& 721 (Weierstrass DRIAR), Lizdi> TEMZER T subvariety & 725, Z
DE %2 5L Pirola[Pi| IZE 5 DTH DH. Fr4 1L Z D subvariety D irreducible
componentN £ x5 Z 12L& 5. NH D Lyg, ~D real period map &%
2 %. PirolalIBATDZ L ZRLTND.

Theorem 4.2 [Pi]. & L N |2/ % minimal surface 23 trivial Jacobi field
(parallel translation 2>5 5| & & Z &5 Jacobi field) LAFL D Jacobi field
(non-trivial Jacobi field & FE5) K272\ e b % D R D real period map

DM5TIE bijective TH D. T 7235 minimal surface DIEFIL Ly, 2, D open
set DF T 7 LB, FZ dimeN = ny.

ZDFE N i35 Loy ~0 projection ? singularity 2RV 72 N D% con-
nected componentN, #& % 5 Z & N T& 3. Lyo, D cotangent bundle T* L, o,
¥ Kpy X Kpy T# Y complex period map & T*Ly 2y 235 Ly 2y ~® projec-
tion D& XA real period map TH 5 Z &, Lemma 4.1 & Theorem 4.2 £ ¥
RE1"D.

Theorem 4.3. & L N IZJ&9 % minimal surface 73 non-trivial Jacobi field
% FFi= 72 72 5 complex period map IX complex Lagrangian cone %52 %.

BED L ZA dimeN # ny & 7256137 EK 3 LA E @ non-hyperelliptic
Riemann surface 7> 3 4 ¥Rt torus @ holomorphic map & L& 51T
W2V, B0 Z ORERIRFIA Tid dimeN = ny 3L T 5 & B 5.

Z @ complex period map D& D& R DEEZER]IZ special pseudo Kahler
metric #1&K L indez, RO HEREBFRHE TNV T XL ZBHRTD.

5. BIZEE] £ D special pseudo Kihler structure {22V T.
complex symplectic form w; 235 K, 4 X K, 4 EIZ signature (ny, ny) ®
Hermitian form 7, %

n2(X,Y) \/—wl(X Y



TE#ETDH. Z DK complex Lagrangian submanifold (ZE 533172 7, 73 non-
degenerate T# % & ¥ Lagrangian pseudo Kahler submanifold [Co] & FE5.
Lagrangian pseudo Kéhler submanifold & 72 2 &MHITUT TERZ G 5.

Lemma 5.1[Co]. V 75: a complex Lagrangian subspace &4 5. V 75 non-
degenerate T& % 72 (213 the projection of V' C Ky, X Ky, into Ly oy %3
surjective THBH T & 'C H5.

N 2B ¥ % % % minimal surface 7% non-trivial Jacobi field Z#f7z 72\ & R
ETBH. ZDOFF Theorem 4.2, Theorem 4.3, Lemma 4.1 25 N, IZ Lagrangian
pseudo Kéahler cone (without origin) 5 % %. ZAUIRFTHINZ T* Ly, oy 1Z31T
B Lpoy EDTZ 7 &%, TbiE N, ED special pseudo Kahler structure
wh5 25, EBRIZIE L,y 225 N, IZ torsion zero ® flat connection V 23&
2> pseudo Kahler form w IZ2WT Vw =073 7255H Lyy, D flat Darboux
coordinate 28 w EXE L TWA. FIZ (VxJ)(Y) = (VyJ)(X) BRRIZT 5.
Z 2T J I complex structure Th 5. bz —MIL LT H DI Freed[Fr]
(12 & 5 special pseudo Kahler structure T&H 5.

6. A7 approach

oL i \ZIEHE(Z special pseudo Kahler structure Z3&E < Z L 3T
50, Z @ii’(‘ X index, & DALY BB/ LV, 2T N, IZ spemal
pseudo Kéhler structure %< 5l]72 approach %% % 5. Calabi-Yau manifold
DERBEEDERZER ([B-G]) I special pseudo Kahler structure #F>Z &
37~ S 37273 Hitchin [Hi] 13 OEREEDOEFZEM 2 Lo MEDRHREZER & L
T & & % special pseudo Kahler structure &\ 7=, [F#(Z minimal surface
iZ energy functional DESFAEDMETH D Z & D, T DREZEBNHIED T
special pseudo Kahler structure #3& < .

L€ Lyo, IZXLTREE YDV —~>E M H 5 R® ~® multivalued har-
monic map (S, {A;, B;}) #%& % %. weakly conformal IZ{KE L72V>.

as =* (¢17 sy ¢n)7
¢ 1L M E® harmonic 1—form,

:(/AidS,/BidS)

ZWIZ LTS ET5H. ZOFBLY SITEITBHZOENT—K Ei’TC%
5. R ifA Y = 5@, %729 holomorphicl—form & L 7 = (fB W;) &
Riemann matrix & 34T '
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dsS = (Ll, LQ)T;I t(Rezh, veey Rezby, Imzpl, ceey Imw.y)
ThHbdH, 22T
_(Ey Rer
Ir= ( 0 Im7‘> '

Lemma 6.1. S ® energy E(7,L) IZLL T TE X BN B.
E(r,L) = %trP(T)tLL,

_ ((Im7) + (Rer)(Im7)"'(Rer) —(Rer)(Im7)~!
P(r) = ( —(Im7)~!(Rer) (Im7)~! ) € Sp(v,R).

ZZTTiEM®D{A;, B;} IZE7 % Riemann matrix TH 5.

4 I3$61E {A;, B;} & ¥5-> Riemann surface X TIZX L T energy &%
% % M T Torelli space(Teichmiiller space TiX72\Y) EDBEHKEEZX DT LI
72%. Lemma 6.1 £ ¥ ~ R Siegel upper half spaceH,, ® Riemann matrices
DZEHE RM EDOBEE E(r, L) IZreduce T2 Z & 35305

Theorem 6.2. E(7, L) ® critical point T& % 72 ® DB+ A IT R I
3% multivalued harmonic map 7% weakly conformal. 3 72%%

4SO — %(L1 +4[LiRer — Ly](Im) ™) (41, ..., &)
M tdSLOGSLO = 0 B~ L Th B,

EBIZIX RM i3 hyperelliptic locus RMpyper 25 RA[ LT 5 3y —3RITD
analytic set TH Y RMpon—hyper = RM \ RMpyper &5 2. RMpyper 1327 —1
®it. £Z T E(T, L) IZBWT RMnon—hyper ~D R ERMnon—hyper & RMhype'r
~DHIR Egpmyy,., ZEZD. THENOD critical point iE (multivalued)non-
hyperelliptic branched minimal surface & (multivalued)hyperelliptic branched
minimal surface IZX}53 5.

ZDE T ErMpon-nyper & ERMpyper 13 parameter ZE[ Ly, o, & FFDOBIEK
L#Z% bis. Theorem 6.2 7>H %D critical points £ C(Eru, . _pyper) C
RMoon—hyper X Lnay BVNEC(Eragy,...) © RMigyper X Loy =% 55505 DE
ZAERZER L 2D, Zh % catastrophe set LS. LEEE LIZBFIZED L
91T critical point 23 ED X H T T B0 EFL 5. H 5 critical point D



J&D T Morse family T % 72 & % Oiif5i manifold TT*L, 5, ® Lagrangian
submanifold Z 52 5. Z #2372+ Lagrangian submanifold 2334 % 2>
ATHhD. EREFMOBEREEIUTOLIILTEZLND. H, X Ly,
o Hy X Kny ~DEBR U EEZB.
1 , _
U(r, (L1, Ly)) = (7, §(L1 + 4[Ly(Ret) — Ly)(Im7)™1)),
where 7 € H»y, L= (Ll, Lg), Ll, L2 € Ln,’y-

Lemma 6.3. ¥ is a diffeomorphism.

U {2 & % catastrophe set DBITIR TH X b L Hy x K, , ® analytic set &
5.

Lemma 6.4.

or
{(r,K) € H, x Kn,y[tr—a—tz—e ‘KK =0,0=1,..,},

Z 2T 71X RMyon—hyper; RMuyper 535 H, ~® inclusion map £ & %, 2¢, £ =
L., IZENEN RMoon—hyper, RMpyper DERIEE L T 5.

CZDOEITVIZEY HyxX Loy (ICEFEEEEL & RMoon—hyper X Lngy &
RMhyper X Ln,2»y L:%Ei*%lﬂ&:z)‘]\ ] C(ERMnon—hyper) Lk C(ERMhype'r) X analytic
set & RARIND. 5% % D irreducible componentN # £ 3 52 L N TX 5.
NIZREREZFOWEENRSH S Z LIZEETS. N 250 complex period
map ZRKH 5 &

Lemma 6.5.

( / dst0, / dSO) = (K, K1)
A; B;
Z ZTK = i(Ly +i[Li(Rer) — Ly)(Im7) 1)
® % Hy X Knoy 55 T*Logy = Kngy = Koy X Ky ~DELE LT
®(r, K) = (K, KT)
TEDD. 1€ T complex period map iFEHEEH Po U TEZ BN B.

Lemma 6.6. ®*w; = tr(dr A 'KdK).
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Lemma 6.6 % Lemma 4.1 #3& <. catastrophe set ETidtrdr’KK = 0
LD tr(dr ANTKdK) = 0BT 20256 ThH D, BRERITITIESRIEORE
Zefi L LT & B X2 7-35A D Lagrangian submanifold Di&EDSEH 4, Weier-
strass DEBRARXNOLERBENE)INTENLN ) £ FA L T complex
Lagrangian O ENE)NLB.

7. ERMnOn—hyper k ERMhyper 0) il'ldeX ‘:’)b\—f.
ERMoon—nyper & ERMpy,., P critical point T Hessian O nullity %
nullityspy, o PUlitYEa, T% L index & iNdeTEpy,, ,

indeTpgy, T#. nullity 23 0 @ critical point Z non-degenerate critical
point & FES. Z DB N X Ly, o, P 23565 LD T*L,, 5, AD Lagrangian graph
725, /o T, ZDUED complex period map D% complex Lagrangian
submanifold (272 ¥ Z ® Lagrangian graph (Z i3 special pseudo Kéhler struc-
ture A EH 5. % Z T N @ non-degenerate critical points DEH % & 2 &£
5. T HiE N D open set THD. connected componentN, %5 x LIL[FE
¥k IZ special pseudo Kahler structure 233#EH i1 5.

N 13472< & % 1 -2 non-degenerate critical point ##> &3 5. Z Dk
N O E S 2EDOES (analytic set) Z R < A T degenerate point &1 real
analytic set TH D Z L IZIEE L L 5. N 23 non-degenerate critical point %
Bl RWPIIERELETIZIBLEDH L DDA TH .

*t/>9 % minimal surface ® Jacobi operator ® nullity(nullity, T&KY),
index(index, TET) & DEFRIIBEIZR TRIN TV S,

Theorem 7.1 [Ejl]. N, IZ%ti59 % minimal surface & 2 5.
(1) non-hyperelliptic minimal surface D&

index, = ineTgy,, ,  nullity, =n

non~hyper

minimal surface IZ immersed T trivial Jacobi field L 2>&F7= 720>
(2) hyperelliptic minimal surface D3ZF& .

index, = z'nexERMhyper + a,
nullity, =n+2y—-4—-2a, 0<{a<y—2

a = v — 272513 immersed T trivial Jacobi field L7272V, a < v —2
DFA1Z 1% branched minimal surface 3 immersed 72 513 non-trivial Jacobi
field ##F>. a = 072 5!¥ holomorphic curve & R2ZN 5. a<y-—-2Th
% N, DE4EE 1T analytic set &£ 725, Z D analytic set (I N, &K L 725 Z



&3 % (holomorphic curves 23 N, % 729 #5). Theorem 4.2 /% Theorem 7.1
N HETS.

8. T XADIER.

N, \ZX$)59° % minimal surface & 2 5. F 4 13% D real period Ly o, D
L% £ complex Lagrangian graph in T*L, o, Z185.

Lemma 8.1. complex Lagrangian graph [3kR TE X b 5.

L — (LP(7(L)), L).

INEE->TREES.

Proposition 8.2.

d 0  0r*ord 0 0
= P(T(L))M — Hess a(a—Lk, 52/—2

HeSSERMnon—hypeT ( ore’ orb ) aLk: 8LZ

ZZTa(L) = 2trP(7(L))!LL 1% pseudo Kahler potential Téh 3. ERMyyper

— 2

IZOWTHEETH .

ZZ TN, DEEIZOWVWTEZA. N, — RMnon—hypem RMhyper %
2% LD rank b o & HEV R DUTE TIX submersive & 725 T3,
Z DEFEIE RMoon—hyper, BMpyper @ complex submanifold ¢ fibre bundle
RO TWB. FaIL N, DAD surjective condition 27~ 3 L IXTF D AT
Ny — RMyon—hyper, RMpyper DB 3 surjective TH B EEHETH. T D
complex submanifold (% D KD JE ¥ D minimal surface 23 Y % 5 EFEE
EETH Y surjective TRWVWIFEIIBERBENHREIN TS Z L EEKLT
W5, #1213 3R IC flat torus DFEEL 4 @ (non-hyperelliptic) minimal surface
DEFREM TOHEREEIL8 KT TH 5. I bidtrigonal minimal surface
EMHEND [Sh]. —H TR TOERBEDORTIZII=3%x4-3 TH5D. #o
T I-WP surface DR ZE [/ 13 surjective condition 272 L TUWVRUN. LA L
[-WP surface % 4 Rt flat torus DEFZEM (4 KT flat torus 23 3 Rt flat
torus (ZiBfk L 72 & & 2 TV 3) @ non-degenerate critical point T&H 5. D
BB D N, %% 2 % & generic point IZ surjective condition Zi7-3 = & b
1%, KXo TT®D Corollary 8.3 23M#E 2 TF D index, 3K 5 I-WP D index,
LB,
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Corollary 8.3. surjective condition Z #7234 /IZxHE9 % minimal surface

D indeTE R pyperr INCTERMy e, 13EHTE Ly DEIEIBIT 5ROFTS
DROEFEDOETH 5.
a 0
P(7(L))xe — Hess a(c')_L;’ G_Lé)

EDITFiE fibre DIRIETZT 0 EHENBENDS.
P(7(L))ge 1 7 B3E® % complex Lagrangian subspace

{(K,KT)|K € Kn~}

DEEEIZET S Gram 1751 TH ¥ Hess a(a—%, 8%2) i¥ complex period map
DEBD N, DK D tangent space D[F] CEEEIZEE TS Gram TFITH D. %o
T tangent space DEREEN HIEoT-REEK T {(K, K7)|K € Ky} ? Gram
1751% K T Corollary 8.3 D175 % KA DEEE R KOIIZE index, 235
BTEHZLIIRD. ROFEEDBKY ILD.

Theorem 8.4. complex period map DM non-degenerate critical point T
? tangent space [Z%}i>9 % minimal surface ® index, % H#E L, Algorithm

z525%.

9. FE¥ 3 DIRA D index, D EIERIFHE.
C Lo 8EDR-7=H {a1,...,as} Y Vi Hi#R

M:y =(z—a) - (2 —ag)

21ED. Ziid hyperelliptic T 5. 2 % the meromorphic function on M &
Ln% (i)dz LT3, ZORF

$@) = [ i — )

i¥ Albanese map THd. ZZTw = [((1 —2%),(1+ 2?)3,22)n], J(M) iT M
7 Jacobi variety . C(Ermy,,.,) @ irreducible component (372721 2Zh %
H T~ local expression of the map of H into T*L3s = K33 X K33 & LT,
the complex Lagrangian (degenerate) immersion Fy of SO(3,C) x C*x the
space of different five points (with fixed three points) of C into !(H(M, C) x
HY(M,C) x HY(M,C)) PR TEDHLND.

ad’w, a€ C*ae SO(3,0C),



DED

(/ aatw,/ aa'w),
A By,

Z Z T {Ak, B} I3 a canonical homology basis. B//% canonical homology ba-
sis Z B~ BID Sp(3, Z)-equivariant 7 local expression 73%% 5+ 5. Propo-
sition 12.6 [Ej2] (2 & ¥, (degenerate) special pseudo Kahler structure on
S0O(3,C) x C*x the space of different five points (with fixed three points)
on CH/B6HND. Z it surjective condition 2372 EN TS Z & 2RT.
Fy IX embedding TH 5.

b L H DR D tangent space FHE TE % D complex Lagrangian sub-
space 2% non-degenerate T&H 5 & 241X, %fii9 % minimal surface ? 1o
? signature & index, BEHETE 5. &I, a1, - ,as 22D 5 points &R
&, a1, a5 &E LTRW, fUXEET 3. Z D 520 parameter 3 genus 3
® hyperelliptic Riemann surface DEF 252 5. EFE2x3-1=5.

Tz-=—8—(/ tw,/ ‘w)i=1,--,5, T6=</ t“"’/ w)
oa; A, B. Ag By,

0 10 0 O 0 0 O
T7 = -1 O O TG, Tg = 0 0 TG; Tg = 0 0 1 T6-
0 0O -1 0 0 -1 0

Ts = (C1,C,) 7>b Riemann matrix 7 = CT1C, #8%. 4 L T for 1<i <9
23 linearly independent 72 & 1%, {T;} IX% ® tangent space ? basis & 720,
complex Lagrangian TdHh 2D Z L ZRL TV B, 1 2 degenerate 72 5, D
null space id nullity, 5% 5. & L ny 2% non-degenerate 72 &, index, ®
Algorithm 2MFx 3. T;, 1 <i < 513F 1 B L % 2 D Abelian differentials
D period *HROHHNB.

O O =
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