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IXVF v LEEEBECRT v ) AFEREDER

K REAER (RIK KZk)
Kentaro Ito

C O/ [12] OB TH 5. Bl LR EE, 2503 BR L THE 2w,
1. BA

S R g > 1 DAXHT SNBlEE L, T(S) % § ® Teichmiiller 22 & + 5.
T(S) W 3g — 3 RLOEESHETH 5. S LOsHEMHE L 12 (C,PSLy(C))- 5%, T4 b
b, BEHIIC C 2 EFVE L, 20DiE 0 &b EE)T Mobious BIETH 5 & 5 2BAEH
BERERDZ L THS. § Lo (marking A40) SHHEEEK P(S) i T(S) DIERISHE >
FLER—RTES. 22T, KEMAOHE P(S) - T(S) E5HBE DR 5 MRS
NOMIETH Y, BEteT(S) LDT7 7 45—, V=<V S, LOER 2 K% 074
39 — 3 RILMEHEN PNVEHE AL END. § LOFEEEIH LT, BRE® fF: 5§ C
(5 & S OWREHE) HEE Y, SOBREFES BHEF p: m(S) - PSLy(C) %41/
I-RBELPK, Z2C, {HREECZORT ) I —KBORBFERHIBERL I LT, &
0/ 3I-E%

hol : P(S) — V(S) = Hom(m1(S), PSLy(C))/PSLy(C)

EEDDL L, TNRRAAMZENEZRTH L Z L FHMOEN TS [11]. 22T V(S) DL
THEE

QF(S) = {lp] € V(S) : pld BEREKH, p(m(S)) 1387 v 7 AHE}
BT v 7 AREZERH L IR,

Z DG T, EIC P(S) DEBES Q(S) = hol Y (QF(S)) ¥ EET 5. Q(S) DTLT,
ZORFEAGEPHEFTH S D D% standard, F ) ThHWVDH D% exotic LIER. § EOEHEME
EE1DOHELLE, £DLICH B standard 2 §HEHEE ST, Teichmiiller Z2f ? Bers
BORAADBRE LT, UETL ) L (ARG TWE D TH D (cf. [4]). #D—FT, exotic
T2 FTRRERE DFFTELE Maskit 12 & o TRANIR STz ZHITH: ¢ exotic 72 ST ORFZC
& LTI, [10], [11], [22], [24], [26] % &4 5B, ST, BRICHE22 TR X512, Q(S) »
FERET X QF(S) L MIERIFMETH 5. & 512 Goldman [10] I2& 57 v 2 ABKkT
I % b DEEED (grafting & W 72) ST £V, Q(S) DEREHS 41 measured
lamination DEE ML(S) DEHEEE MLZ(S) & 13t 1 EADL. 22T

MLz(S)={AeMLS): )= anCj, n; € N, Cjﬁi‘ﬂ"éﬁlﬁﬁ Hi#R }.

WE A€ MLz(S) IHIET S Q(S) DERSE Q) EEL &, Qo 13 standard 72 ST
LD ME— DRSS TH B,
i, McMullen [22, Appendix] (2 & > TRD & ) ZBESER I NIz,
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Fi2 1.1 (McMullen). Exotic 2 §HEHEEDFIT, Q¢ DHIZPE T %5 b DIFET 5.

COBRIZZITAVEILBILROBHELIELCED > TWA: IR LT 2 MR R
CEIZEIND LI R SAVBORBFIDHELETS. 754 VEHIBIZZ0L ) BEER
i, Jorgensen [13] 146 % Y Z < DALIZ Lo TSR T B (BIZ I (2], (5], (7], (16], (23]
). B8 1.1 OFERIE, BAMIC exotic Z BT ZERTH I L THLND DD, £DBE
WAV 505 FRHFNIARERICIE Anderson-Canary [2] IC & o THRENZbDTH 5.

SCEHLLIVRO L) LEMSBRICELS.

(1) Qo IZBW T, exotic ZEHEENEMTADRIED L ) e gh?
(2) Exotic ZEEHED HFIE, K0 L)k Q(S) O #EHT LI, 12iE5 <
CEDBTEBLDON?

F9(1)ICELT, € 1.1 TR SN exotic 72 MFIOMBRIL, BMZHARL biE%
AR I-KBEADBRIIO DL 2FEBELTEL. £O—HT,0Q DETEDFD ) I—FK
BB APT 2 LOEBILEEE 25 b DK LTI, exotic ZTUHFER L 2V T LATRYE
5. 3b6ITid, A0/ I-RBEOBFRMFNERZbEHETH S & ’)-tcago D 1T, exotic
RREVEREL VS OVEET L L bbrD

ZONGRTIE, EIZ(2) KOV TEET S, %% (24590, MME@%}%#"E LwE 89,
WIEEDIT 2D TIE R WS ) B, LEZ TV, EBRITITEE D exotic D Q) D
HZ, 0Qo IPURT B Rt b Elbrolz, TbbROFEREFS.

EH 1.2, fEED X € MLz(S) H LT QN Oy # 0 ALY LD, BT, P(S) BT 2
Q(S) PEIE Q(S) WHEMETH .

ORI, EHLL THERSALEFIL Z0k0 ) I -KBOBEE & ) HEICHS
TLETHELND. ZIT, exotic ZEAFINEDRSCEIATRE R, AT I-KHD
RBIBRABTEBRICED L I ICE TR TR EPIKEL TRE I LR AVE. &5
2, WL AT AT L 'C FH 12RO L) ICHEENS,

EIE 1.3. ABRES {\N}12; C MLy(S) THED j,ke {1,... ,m} 2%i(\j, ) =0 & &
723 DI LT
QoNQyN---NQOy, #0
B LD, T 2T () BT AL ET.
8T, ’u/ I-FEff hol : P(S) = V(S) BRFAMEBZRTH o7z b, 89 12B1T S
Q(S) DHEMELIX OQF(S) DM S ITEET S, EIE, £H 1.1 ORE LT QF(S) 3ER

FFESRE LIRS RN LA h 5 [22, Theorem A.1]. dQF(S) FRAGEKEH & 9 H ik
KRIFHRETH L, ST TREE1L3ORE LT, ERFTEEEICEVROMER1B 5.

F 14 FEOBRE ne N I LTHBH [p] € 0QF(S) BHILELT, [p) ® (F4/hE
) EEOEE U S LTUNQF(S) DEEESEn B LEE 23,
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2. BB EAHEEH

2.1. Beltrami #4. U —% PSLy(C) DB R 7 51 VLIS 794 VB G S
LT, CItBI2BRESE AG), 2DHESTH L MERKEART QG) TET. C Lk
OB p 252 T4 VB G \ZHT 5 Beltrami 5 Td 5 & i3,

pogxg =uxg ae (Vge@q)

ZHIZTEEZVY). G BT S Beltrami 50 4 T ||pllo < 1 ZH72T b DEK% B(G),
LEL EED pe B(G) XL, H%AER w: C - C T Beitrami HER w; = p x w,
ZH72L0,1,00 ZEET S b DIPME—DOFLET H. Thh2 w, EEFEL. BEABHR v, 3,
Ou(g) =wyogow, ! (VgeG) TboTHME 0,:G - PSLy(C) 2 ED 5. £ED G-
AELRES U CQG) I LT, B(U,G); = {u € B(G); : supp(p) CU} LED 5.

2.2. Teichmiiller ZfF]. L¥FHH = {z € C : Imz > 0} IZEAT5 S D7 v 7 A
BEFNVIT 2—D2L%. 22D p,v € B(H,I'); HFEMETH % L1, wy|0H = w,|0H
PROLDOLEEZV). Zhid O, = 0, FEHIUDLE, LvioTh Lv., KFEEE
% [p] &#E . Teichmiiller 2/ T(S) ¥ B(H,I'); # ZORERBRTE -72bDTH Y,
3g — 3 REDEREREDEENASL. FED t = [u] € T(S) L THET v 7 A%
Ou) % It L&EL. I OFESEBRI H, = wu(H) & Hf = w,(H*) OHEESTH
5. ZZTH ={2€C:Imz <0} B%A5H w,/H : H > H, 3ESAER
g:S=H|I' - S =H/T; \C%H5B. DL E (g,8) (& (FBDOEKT) Teichmiiller 22
BomteT(S) xRKLTWDS,

2.3. HEBEOEHEM. S LoMHEEEY, S OLERE § B L LT BTG % T
BT LT, RHAMER f: 5> C %185, ThERBHABBKRELIE CORBEER |
WZXLT, fog=p(g)o f (Vg € m(S)) &A= FTHHERE p: m(S) - PSLy(C) FFFET
5. Iheko/ I-FKPRE LR S EOFREET LT, # (f,p) 1KRD PSLy(C) DfE
AEBWwT—BWMICEE 5; ‘

(f,p) = (Ao f,Aopo A™Y), A€ PSLy(C).
EED teT(S) WXt LT, Hy @ Iy WY 5 IER 2 ki D22/ %
Ao(Hy, I) = {p: ¢ & Hy LRI, o(v(2))7'(2)? = 0(2) (Vy € I, Vz € Hy)}

TEDD. Ay(Hy,Iy) & 3g — 3 RIHEERZ M VEBTHS., 22T 8 = Hy/I, D
SHEE 2R3, Ao(Hy, I}) T parametrize Sh5: Sy DY REEEL LT H, ¥ & 5L X,
Sy LOSEEEORNER f: H, » C BERIZRHRAMESZTHS. VT 5 LOg
BEIT LT, ZORBMER f O Schwarz #5 S(f) € As(Hy, I}) 250545, 22T
S(F) = (F"/1) = 1/2(f"] 2. HIMEED p € Ao(Hy, I}) W23t L T, S(f) = p 2 HT2T
FERIB% f:H, » CHPHEELT, 2hid S, LOSEEELEDS. ZOR—HEO B L2,
teT(S) & € Ay(Hy, I) DM (t,0) bEEAEEL X 5.

WE T(S) DIERIKREN Y F V2 P(S), ZDRZEMNDHEL = P(S) - T(S) &
ECLE, &7 740 a7 l(t) & Ap(Hy, I}) LR—ENB. $#oTC, P(S) # § Lo
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(marking JAA D) HEEESARDOEM & AL T. §HEHEE (te) € P(S) KL T, BRE
%% frp: Hy — C, fo, FETHA0 ) I—KB%p,, : [} - PSLy(C) LB, 77,
EH prp = ptpoOu: m(S) = = PSLy(C) (I Tt=[y]) bFB/ I-KHL LXK
EED (t,p) € P(S) I3 LT, prp(m(S)) WHETHETH L X ERELTEL.

FHF {pn : m(S) = PSLy(C)} KB p : m(S) — PSL2(C) IANEKMITPUIR Y 5 &
i, & g € m(S) X LTon(g) 75 p(g) T B L E %\, EIFEWMHRBL 25K
p: 11 (S) = PSLy(C) DIEH [p] &% V(S) TET. V(S) i 6g — 6 XTOEZESRHAE
&b, 22 ThRU /) I-Eff

' hol : P(S) — V(S)

% hol(t, ) = [pr,p] TEDS L, ZNIBHFAMLERNE#ETH S (Hejhal [11], [8]).

2.4. Grafting (D&XK). Q(S) DI (t,p) T, ZDERMER fi, PEETHS S D% stan-
dard, 9 THRWH D% exotic & L EDTH o7z, Exotic ZEREEDRBERIIESHT
% (cf. [17]). T Tid standard ZHFEETHT ) I-DRP T v AL LB HDIC
LT, TREFLAFT ) I—-FKH% S D exotic R HEEOHEREL RS, ZOFMEI
grafting (D &EAR) & XITRTWB. LW & [9], [10], [15], [22], [26] LSRR EN
AR

S LoSEEBHR BB RE N E-FHaktr S LEL.

Standard ZFTRAELE (8, ¢) TG = pro(m(S)) N7 v 7 ARLERDbDR LD, 2IT,
BHER fip,: H —» C OBEEEFER H E—BETHLLTIv. Thbb, V- VH
S, = Hy /Ty EOREMEE (te) 1, 7y 7 ABICL2—BL H—> S, =H/G LV ET 54
EHETHE. ZITS, ORMEHBICHELT Ce S 2RETIHUBBONMBES %
L(C) &¢&EL.

WE nC eN xS I LT, HLWEHEHE Groct,0) ZRD LD ITHERT 5H: T S
 CeS #RTHHAMUMBTY Y, 2 ICEEEEL R MR

{ze C:0<argz < 2nr}/(z — (C)z)

ERhUhei3adt. 22T {z¢ C:0<argz<2nr} DEZ-LY—MIRHTZbD
YL, CooHEINLHEBmETANTE (.

—ED X = i1 niCj € MLz(S) IS LTY, Gra(t,p) XAMKKEHRTS. 22T
(t',¢') = Gra(t,p) EELEE, BHIZO®B LI [pr ] = [prp] D ILD. EHIT,
G = pyp(mi(S)) 13 LTHRIC Sy OFSEAE £ L (MG)/ Ty PEZLNT, Thidsk
FIHLTCITHEMNEY 772 2n; AORMPMMMBEL VHL S LITHEET 5.

& T grafting 2L o ThE )/ I-FRFARBAETH o705, FZ7 v 7 AFFD / I—-%d
DEEERE L TR T grafting 12X o TR ONS Z L7 Goldman [10] ICL DAL TV 5.

TEIE 2.1 (Goldman). fEE D standard % §HARE (t,0) T7 v 7 ABAT /) I—-% DY
DITx LT | |

hol ™} (hol(t, ¢)) = {Gra(t, ©) remey(s)
DY IO,
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2.5. NEBEDOREAEN. V(S) D2 oDORIEE
D(S) = {[p] € V(S) : pid BELEKIT, £ DIRIHER }
QF(S) ={[p] € V(S) : pld BELKHAT, ZDBRIIE7 v 7 A% }
%Z2 5. D(S) i3 V(S) DEA%EA [14, Theorem 1] T, D(S) DA EES intD(S) 13 QF(S)

—3¥ % [25, Theorem A]. P(S) OEL%EAE hol"}(D(S)) & K(S), hol"}H(QF(S)) %
Q(S) L &E . E1f hol DRFFAMMEL Y, intK(S) = Q(S) ™Y LD,

Z 2T Shiga-Tanigawa [24] (Z0€> C, SIRABEDRFAERICOVTHAT L. 7 v o
ARERT ) I -2 b OHEHE (L) € Q(S) X 12EEL, £DF1 ./ I —DBp, ,(m1(S))
G LEC VI peB(G) WHLT, 20 fi, X BFIERL i = f,(u) € B(Hy, It):
x

fticp(l‘) = (po fip) X ﬁ,—;/ftl,go
TEHTS. THLESABE R wow, :C o CHFLVE L €T(S) ¥EDD. ZIT
veEB(H,I'); iZteT(S) DREXTLTHAS. & 5) W wyofrepo (’wA)_—l (& Hy = wy(Hy) £
ERITHY, T Schwarz 5% ¢ EFEL. T THIH L\/‘ET Zi sl (A7) % (t, )
DEFFEAEIE &\ ) (ROTHRENSHE).

: ARELIN fw

C
ol [
H, e 8.

zZTE#

¥y, : B(G)1 — P(S)
% Uy u(p) = (t,¢) TEDS. % B(G) KAEMHEFu~v©0,=0, TEDSLL, =

DEMERFRIC L 5 B(G); DEZEMIZERIC QF(S) LA—HRahs. oL i BB T,
i

Ut : QF(S) — P(S)
ZHELT [24], Uip(lpe)) = (t9) AT TOBREZANVT, RO LPRES.

i 2.2. Q(S) PEEOERES Q 1K LT

hol|@: @ = QF(S)

IRERIER. SHITEED (t,¢) € QI LT Uy = (hol|Q)™! MY LD, HE-TE
B U, 13 (2 p) € Q DELY FITHKDS 2,

SIFA. hol XIERIBIE%: DT, hol|Q PEHETH S Z LA RET L. Q DT (¢, ) 21F
BICLVEETS. QF(S) LR T Uy, 3EHLZDT, U ,(QF(S)) C Q Th5. EH &
D (hol|Q) o Wy, = idgp(s) PN LD L BEFH b5, $£oT Uyy0 (hol|Q) = idg
REITEI V. 20D Q OEWHES

Q' = {(s,9) € Q: (5,9) = U4 0 hol(s,9)}
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D, ZBTHELAHPOHTHAILEAD. I T Uyyo(hol|Q) BERLZNT QO LML
B EHIC Tyy(lpe)) = (L) THEDT (tp) € Q THY, LoT Q #0. I O
DT (s,9) &, FOFEE U C Q T hollU BHEEZBbDE LD, E5IC (s,¢) DI
BY CU T Ypohol(V) CU 2K7:THIDELED. WIEED (¢,9) € V ITHL
T hol(Ty,p o hol(s',9")) = (hol o ¥y ) o hol(s',9') = hol(s',¥') DY LD T LITHEE
T5., TZT U 0hol(s,y') & (s,9) BHICU CHEETNTVT, hol|U FBH RO T,
U, ,0hol(s',4) = (s, 0) %185, foTV CQ L&Y, O BHREETHS. 0

2.6. Q(S) DEMRSD. 7 v 7 ABRu ) I—% b D standard ZERAEE (t,0) 21D L
5. 2250, Q(S) DEEREESE AT ) I KA [pr,] & KT B HHERE L H—
DEATVS., —HTEHE21 LY, 20X ) RHEBHELEEEE {Grat, ) hemegs) EF
5. 10T, Q(S) RN L ) IZET B, |
Q= I e
AEMLZ(S) ‘

TIT Q) i Gralt,p) X EUERHITH 5. |

Q) DEEDTTIE Gria(t, @) PEEALELLE LTHELNEDT, Q) i3 standard ZTTH 5
D, Qa(A#0) DILIXTRT exotic THAZ EDhhb. SHIT (K@) € Q(S) XX LT,
(t,) ZET Q(S) DEREESIRD & IHHFIT oI5,

B 2.3. QS) DT (t,p) &V, po(m(S) & G EEL. (L) 2° A = LniCj €
MLz(S) \HIET BB Q) DTLTH BLEFF4MR, S, DHIEE f, 1 (MG)/Ty
£ jIIHL, CjITRENE Y 7% 2n; MOEMBMBL YKL ETH S, O

3. ExoTic L8t E L k1 ) I —REDOWER

Z T T3, exotic ZEEMBEEDOICRY L, £0+1 /) I —KFADNHER, BTFHIMRER &
DRARETARD. HBOIZT T4 YEOBMENIR L EET 5.

T 3.1, X 2AAMHEHET . X OBEEOT] {4} ¥ BES AINTARVIPORT
BE, KPR LOL EE v

o TED z2€ AT LT o IZNURT % 55 {z, € An} PFHFET 5.

o EEDHF {z, € Ay} DHEBEDOEER 213 AITEITNA.
$12 X =PSLy(C) & LT, 754 VEDF| {Gn} 7 B G C PSLy(C) NI AR VTR
K5 EE, TNEBMEHDERE L5

2T, FHEOUKICEH L CUT TRV BEY BVl LTH (. BETHERN 2 ER D
5 {pn : m1(S) = PSL2(C)} 7%, FH poo : m1(S) = PSLy(C) WHABINPEEL T B & ¥
5. ZDEE p bBETHMNTS S [14]. $72, {Gr = pu(m1(9))} D BE G T8
ZHCIRT 2 EHAF] (IR {G) LK) 25D, 22T G iE G = poo(mi(S)) 2 &
254 VBETHSH. & 51T, Kerckhoff-Thurston [16] 2L D, §XTD G, g7 v 7 A
BTHHEE, {AGR)} B AG) NI AR VIYERET S LFHSN TV,
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&T, RICHERBHHE 3.2 LT 0GR, I 1.2 OFHICBWTRENTH 5. 150
WK COHETERETHRRICOVTHBAT 5.

Q(S) DHE {(tn,n)} #* K(S) DT (t,¢) KIRL TV D ET B, {(Frnrpn: Ptnron)}
E (b1 Ptip) %5 {Ptnion} D% prip WREMICDIRT 5L 9128 5. Gn = p1, 0, (m1(S)),
Goo = ptp(m1(S)) B L. EBIC, {Gn} & 754 VB G ICEITEMICIBET 2 L RET
b, 37, BEATBR w1 S o S, LT whog W gy, WWAREMNE Y 7T, w, DEME
BLICPRT B D2ED. 22T g:S 38 L g, : S8, &, FheFht&t, o
marking T4 5.

PLEDIRRD & EARDE Y 2.

3.2, S 1BV, {w (fik (AGR)/T)} B FEHA@)/TL ey A K L7 ik
T 5.

SRR, 9 {ft, 0.} 25 Hy I2BWNT fto WIRBR—RRIORT A5 L ICEET L. 72 w, OF
b L &n: Hy — Hy,, TEEBERICAHEMRICET 2305 L 5. T2 {fi 0,00} d
Hy RBWT fup WIER—RIOT 5. &, {A(Gn)} 2° AG) ENY ARV THGRL TV
BOT, EHIHNDLND L 5B 0 fr 0, (MGn))} 1 fi5 (M(G)) ¥ (H OBDHA
ELONTARVIIELTWS. i) FEREL. .

Remark 1. LOMELY, f72(AG))/T; OFH* £, (A(Gn))/Th, OBEREL, 512
WRELY, (tryon) 2B Q(S) PEGERET A LDb0 5D, THHER 1.2 DIFHOE
KT ATTTHA.

754 VE G A bETHS LIE, OG) FME—DDYERE L FERS (ZhE Q(G) &
B EDDOLERVI. BLITLE G I, QG) = (G) PHD IOk XABLEEE 1 1F

T ZT P(S) nEaEE
U(S) = {(t,p) € P(S) : fi,ptd HET}

EE2X%. U(S) 13 P(S) DB%EAET, Qo CU(S) C K(S) MY LD, £ 512, intU(S) =
Qo £8Q0 C U(S) BEHIZHODAH. (ZTT Qg =U(S) &9 2%, Bers DFA8 [4] 128
BT DRBRLETH 5.) EED (t,0) € OU(S) i LT, G = po(m1(S)) b ETH
D fro(Hp) = Qo(G) 2B Y L.

STHIE 3.2 &1, 0U(S) DITITIHRT % exotic ZEHEBEOTIL, #0kT ) I —%H
DREH, BATEHBEE AT, RO L) ICHEHAT A 28 TE 5.

aid 3.3. #HE 3.2 LEILHKIRDD & T, E512 (t,¢) € dU(S) TIREY B & &, KIZFEME
TH5.

(1) T KEZ n I LT (tn,pn) I3 exotic.

(2) Q0(Goo) NA(G) 5 0.
Remark 2. (i) & (2) = (1) i3 McMullen 12 & 5. £, &8 1.1 DI (2) % & 72
TRADFIZBHET 52 L THRONS. (i) (t,p) € OU(S) £V fio(Hy) = %(G) THBD
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T, fiy YAGR)/ I OFEF~B Z LI, Qo(Goo)ﬂA(G) DIEFRD 2 L ICRET 5.
N & Remark 1 #H DD L, (tn,0n) (n>0) Z2EL Q(S) PHEFIE, G D G 0)[13’\(7)
Abﬁmk§<mﬁbfw5:aﬁb#5

458 3.3 OEAE. SHEHEYE (t, vn) € Q(S) #° exotic 2 51 f;, on ZEFTHY, £H5Th
v (0% ) standard) % SIFHSTTH 5. fEoTHRH (1) 1 £, (A(GR) /Ty, # 0 (¥n > 0)
&wﬁﬁﬁtﬂﬁf%é'ﬁ@3mﬂx:®%#iﬁuuéyn¢w CEIXEENS.
TN fro(H) NAG) #0 2 EHRLTBD, Vg (t,0) € dU(S) &1 fio(Hy) = (Goo)
THDHHhHEA»KS. a

HE33D (1) = (2) 2V &, MIBRICE BROBEELES (120, Section 7.4] BH).

R 3.4. pto(m1(S)) #° APT 7% LOERILEE & 2 BB DT (8, @) € OU(S) i23F LT, exotic
RICIER L 2.

ALFA. % 5 exotic ZHFRABEDT] {(tn,n)} LD (t,0) KPR LAETS. ZDL &,
Thurston < & 2 XDFEH (FEBAZ, 61 213 [20, Theorem 7.41]) & V), {Gn = pt,, 0, (71(S))}
DETFIEIR G IRBIER Goo = prp(mi(S)) E—HT 5. THEHEIIICFBETH
5. O

&3 3.5 (Thurston). BETHHI2ERRADF {pn : m1(S) — PSLy(C)} #*RHA poo AN
BEICPBEL TV LT3, WE, Gn = pa(m1(5)) & Goo = poo(mi(S)) 75 APT % b 7272
WETBE {Gr} 1 Goo WTEMZEMIZYRT 5.

RIAFHVDLE, RO ERRTIENTES, |
R 8.6. ILED ty € T(S) I LT, piop(mi(S)) PEMEMAERZ bHL R BT (to, ) €
dU(S) T, exotic ZTLHER L2V DOHFET 5.

SRR, T(S) DTty —2BEET 5. &I T Ax(Hyy, Ity) OEAEE T = QoN Ax(Hyy, Iy,)
%#Z2 5. T i Bers HDRAAR T(S*) — Ag(Hyy, I1,) PHRE—HTH. SZTS* XSO
MEEREREE/DDTHS. T D Ay(Hyy, Iy,) (BT BEEF 0T 13 0U(S) N A2(Hyy, Ity)
KEINTWAEZLICERTS. 22T oT DT HESE

O'T = {(to,p) € OT : p1y o(m1(S)) 1L APT 7% L DE&BILEF },

8"T = {(to, ) € OT : py, o (m1(S)) I BLTZEMIH R b B }
(3312 0T OH T dense TH 5 Z & 25, FNZN Bers [4], McMullen [21] IC& o THIL
T3, §8'T DEF {(to,en)} T (to,¥) €FT ICIHTHbDE L L. WEERZBET
5L, SABEELD (t,v) ICPIRT 5 exotic B4R ’fﬁl_@ﬁﬂﬁ‘&ﬂé "THIFR3A4ISF
ET%%. O

| 4. EH 1.2 OFY |
SEBICA BRI, W ODPRRFEZEDS. £7, Bers [3] 10X o T, BALZRIERER
q:T(S) x T(S*) = QF(S)
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PHES D ZEFHONTV A, QF(S) DESES B, = q({t} x T(S*)) & Bers slice & &
N5, § OEZERE Mod(S) THET.

4.1. ¥R GIBEDIRR. STk A=C e S DHAI, EH12%FHHTS. T4bb, Qc
DREFIT 8Qy NDHIZNWIET 5 DHFLETH I L 2RT.

46812 McMullen [22, Appendix] 125> C, BH 1.1 DFEAZRHA TS, T T THREW L
D%, Dehn filling | & o THEAMEE IR T % RHFI 2165 FiE (cf. [2), 5], [6], [7], [16],
[23]) &, TORBUTSHIZ“DAaD” ZMZ 5, Anderson-Canary [2] DFHETH 5. TOE
H 1.1 DFEHDOHT, “C ITHBET 57 exotic ZFHEEEDTIPHER I NS, TIAT Qc D
DEFITHAH Z LIIERITRT.

THE11DIHMA. CecS %12 VEETH. BMFWERL s FAVEG T, F0Dr 54
YERAE Ny = (HPUQG))/G #° S x[0,1] - C x {1/2} MABLbDE LS. ZZ
T, C x {1/2} DEWERES, Ny D rank 2 DA AT ITHIE LTV, I AT OEAHEDE
BTG (7,8) 2,713 Cx {0} EHFEMEY I T, 61 Sx[0,1) DR THBIIRZL L HI2E
%. Z 2T Thurston (2 & % WA Dehn F4 ¢ HIRERZ DLV F 05 5 54 1T
L7z Comar D#ER% V2% ([7], [2, Theorem 2.2]). $72bbH Ny DHATIZBWT, (1,n)
Dehn filling # {55 = £ 12 & 2T, k& A7 TEROF] {8, : G — PSLy(C)} %75 5:

o Gp =0n(G) 3887 v 7 AR,

o fBn DEIL 45 DIEHEE,

o {Gn} M G ITYUR,

o {Bn} KT G DIESEICIGE.

ET fo: 8- Sx{0} C Nz 2B&EBHLTH. ThEVFEENS m(S) 6 G D~
DREBER (fo). XV, ZBHRET v 7 ABRBOT {p), = Bao (fo)s : m(S) = Grn}
5. ZIT (B SLEHTIEITLD) ONg, 1F1EIC ONg ICHFARETHS & LT
v, oL &, LORBFNI [p)] = q(u, ™) EFETB: T T (u,v) € T(S) x T(S*) i
ONg DHEFREEICEH L marking 725D E L, 7 € Mod(S) 13 C IZBI¥T % Dehn
twist TH 5. (I [ph] = q(u, 7™) EVIFID S HFEL T, & OEFMFIER G 5 Lok
Bh i1 LERTIELTETHS [16], [6].)

ZIT, BORRER fc : § - Ny TS x[0,1] DFTE fo IHET Ky 7727,
Sx[0,1]—Cx{1/2} DHTIEZ)TRLEVLDERDIIIHEKTS: A% SIIBIT3
C DEREBELTBHLE, fol(S—A) % folz) = (z,0) TEEL, fo(Ad) 1T Cx{1/2} nZ
Y& —PEEIOEDLETSH. 2D fo % C BT % wrapping map & L& (K 128H).

THEHT, ERHLRET v 7 AREBOY {pp = Bno (fo)« : m(S) = Gn} 2B T, 2
U [pn] = q(T7u, 720) EREND. 2T {pp} & poo = (fo)s ITAREKMICPEEL T 5.
Poo(T1(8)) % Goo £ K. WV E Goo ZMFHHR% b &% DT, Abikoff DEH [1] &L
[Poo] 122 % Bers slice By DIER LI 5. £ T hol(t,p) & 7% 5558 E (t,0) € 09,
xbh. $HEFT ) I-EH hol ZFFTFEMEZDT, (t,@) ICPERT S Q(S) NN HF
{(tn,on)} T, hol(tn, on) = [pn] & H72THDDHELET 5.
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s ; __&% e
—>

c .
1. C IZB8¥ % wrapping map fc

ZZT fo:8 = Ng id ONg DHEANDERIZHEPE Y 7 TRVODT, Gy 1d Ny D
LoD DERBICSIE LV, $E5T Q(Goo) NAG) £0 ThHB. Lo THESS
£0 (tn,pn) 1T exotic THH I LAY, EH 1.1 DFEHIES. O

L THE L 72 exotic RETFABIEDF] {(tn, o)} 25, n BTHAREZVEE Qo KETNHT L
BRT. Tbb, Ay € MLZ(S) % (bn,on) € D, EHDEICMBLEE, N, =C (n>>0)
FRLEV. £, fio(Hy) = Q(Goo) THBDTHES Q(Goo) NAG) 2L VELCHN
BT EICE Y, RO b s (K2, K3 BH).

HE 4.1. S, OWHMES [LHAG))/N 2 ODOBRRS X WY, FhENE C O
. O

BEAER w,: Sy = S, *HE320 X)WL, LT, HHE0-D

A= wp (il (MG))/T3,), A= 15 (G)/ T

LE WHE32L0 (AR AATARLVIHL TS, COHEEEHEHLL LY,
THKRER n LT £, (MGn))/Ty, C Sp, V& CVTRE N ¥y 772 2 DO BB AR
POHED, o THE23ID \=C(n>0) P2 AHThHA) LHIRFING. EE, RO
ZERERBDDPE.

R 4.2. T9KRELR n 1T LT, € {kC : k € N} C MLz(9).

HAEA. S, ICBWTC, CIChENE—AMELZMANB ATAZ2ELbIDELEY, K=8-A %
B WEDHBEDF {n;} Thy, ¢{kC: ke N} 2AHLTEDHEH 72T H. ZDLE
WE2312B1F 5 Ap;, OFEHFTEID, Ay, NK#0 (5> 0) ¥b2%. K iE3 /37 T
HHHE, EEDET] {27 € An, N K} BHEM M 200 €K #52. LBL—FT {Ay} ¥ A
KNI ARV TPERL TV ADT, 200 €A THAH. ZHiF ANK =0 ZFE. O
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\%

J « {p@

2. A(G) & Q(Gw) (ENHL)

A&/

3. S, DHSESE frHAG))/ I

Z 2T [pn) = g(t"u, 72) THo72DT, V) — < Y H ED Dehn twist % 5.2 % Beltrami
A BRI ENT B 2 L (cf. [27)), 412 % D support DSH HREEHIRT S 2 LR AW
b ERDHENFHATE 5.
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HE 4.3. HHAEEB mo PHEELT, BED n ICHLTRIEY LD, S, 2BV,
filo (A(Gn)) /T, DIEBOMERERS & #SMEBEO MR, modulus 25 me ULD € D
WHERHRY LTS, O

ZZTHIR A ® modulus m(A) 1X, A2 {z€C:1<|z|<c} LEARETHL L E
(2r) lloge TEDOLNS. VT w, DEHMER 1IZPIRTADT, +3KE% n XL T
FOMEAIICBIFAABEY w, 0L o TS IBIERLAZDDY, 132E L modulus % b -
TWVh. 80T, S ICBITH Ay K LTHHEA3 LRABOEREBEL. DL EROMHBE
445D L S ITBWT A, DIEED 2 DOERKHG ORI, n ITEKS T —FRICT
POEBEZONBEIENDHIE. TOZEDRLESHII A =C (n>0) PPEIPNEHIHKS.

WE 4.4. teT(S),C€S E¥T5H. S, BT HMBER A T, 045 CICKEMNEY 742
2 D DOHMEAME C1, Cy 7 SHS b DIk L TRA Y 0.

5,2 2
d¢(C1,Ca) > ﬁ-(—c')fexp ( 2 a ) ;

o 8 “L(C) m(A)
ZZT dt(C1,02) = inf{dt(21,22) ‘Lz € CJ(J = 1,2)} 'C‘Z;) b s dt(',-) e St b:ﬁh‘%ﬂ%ﬁﬁ
AR, T2 L(C) 1T S BT AR C ORI THS. O

4.2. —fEOBEDTH. — KON = Yk n;jCj € MLz(S) T LTH, L EFAKDOHERD®
TE%. 3T, BWENERL 2 SAVH G T, 20274 VERME N; 288 x [0,1] -
UL_1Cj x {1/2} LFAMTH 2 bDE LS. T, FORAER fi: S - Ng e RD L
KT %: § o2 TH C; DEREBEZRWEIARZAEEHRIILY §x {0} OFIC
BL, & C; DEIREHEDRIE Cj x {1/2} I n; BMHEEDVTWES. ZORDRAALEZE A
\ZB§9 % wrapping map & K .5,

TIT, &TOHATITBVTERIC (1,n) Dehn filling 2§ C & T, LAl & FHICH#E
79 7 ARANOLSFEREOF {8, : G = G,} 2185, 512 {pn = o (fH)«} FALHY
12 poo = (Fr)e IR LTHBY, LT Q(S) NDRF {(tn,on)} T (L) IKPEET S D
DHEND. |

TOTHIE AL EABICLT, S, OFSES f (MG)/I 1}, & § 122WT G O
Witz 2n; EOBEERS P OHD T EHWRED. (Lo THIRER n X LT, (tn, pn) € Oa
BT ENhh5. .

DECEMR12DFHERS.

Remark 3. B4 QN Q) DX ERICERET 5 DIRE L WA, P(S) KBTI hpa
YN MEATRWILEBERHIIRLZ LN TES.

5. EH 1.3 DI

EH 1.3 DFEHO 010, % LWREOERE b5, 872 5 BMENHRE L0 L) Zv
OB DEBF & MBI L7z, 2018 E 22 DIROBESLTH 5.

FPEBOERETE. 7T/ VB G IIHLT, Mg =H%/G L& TN 57405
Bk Ng = (H3UQ(R))/G DHETH 5. LT, f£E D wrapping map X, " EFE—TH
DY LY YT A VEREOWNE~DEZRIZL TS,
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EED A=Y n;Cj € MLy (S) LEBEDEHABOT k= {k1,... .k} DHL (\ k) I
FLT, H LW MLz(S) DT %

l
Mk = [nj/k;]C;
1

j:
TREDD. TIT [nj/kj] & nj/kj B LVRRKDEL. ZORLHDD LI, RAWY LD,

#HE 5.1. FEDO A= E§:1 n;C; € MLz(S) LEEDBHREDI k = {k1,... ,ki} ITXL
T, BEWERR 2 54 VBEG & G TRERLTSDOHHFET 5:
o N5 & Ng 3312 S x [0,1] = Uiz, Cj x {1/2} hrARIE,
o A\ IZB3¥ % wrapping map fy : § = Mz &, X = Ak ICB¥ % wrapping map
fa:8 = Mg, BRZEBRCTRLERREFET L, T2DD [(fr)] = [(fv)s]

SRR, MO IRMEAERR Y 54 VB G T, Nz %58 x [0,1] = Uj=; Cj x {1/2} (=fAfH
BRe2bnr 1285, A= Z;zl’ijj € MLz(S) & mj =n; — [n;/kilk; (1 <j<I)
TEDDH. ZIT0<mj<kj(1<j<I) TH%. Wrapping map f5 : S - Mz &,
(F)e(m(S) 2 G £EL. 5L GIUEDHT, Mg 12 Sx[0,1) DHERICFEMHTH S, &
SICERGENY p1: Mg —» Mg 12k D), f5 WhENE—FESR f5: 5 > Mg BB E
5.

Mg O rank 2 7 AT DEAFHDOEBR (v;,0;) ZRRTEARICE 5 D722, 22 TR E
52y €@ RIET S, Wi, G ORHE

G =(G,,... M)

%25, 2ZT0<mj<k;j(1<j<l) THo7zDT Klein-Maskit DHE-EH II [19,
Theorem E.5 (xi)] 25 TE TNy 1S x[0,1] - Uiy Cj x {1/2} CAME % 5. &5
WCHRLREE pp: Mg — M4, 10X o T Mg BT A S x {0} \xed 5T F o
Mg 2B 5 8 x {0} KHIET 5Ly FORBEIAMICEShD. #oT pyo fy REE
B% fo: S = S x{1/4} C Mz \ZKELEY 7 TH 2.

ZZTHRREE ps Ma, - Mgz %ERL. FT psofo N[ ICKEINEY I THS T
CIHERT S, T Mg, 1B 5 Cj x {1/2} DEREBED p; DHIRIE, Mz 128175
Cj x {1/2} DEREBED k;j-FEOWEEBR TH 5. T 2 T wrapping map fy : S — Mg,
% DART & FIRRIC fo: S — Mg, 20T % &, pso fy (& wrapping map fi: S — Mz 1<
KEMEY 7 THBEIENDDDL. 0T [(pso fiu)d = [(H)] THY (p3)e: G = G i

BEEZRLZDT[(fa)] = [(Fr)s] 2155, O
HEL1L I, EHISEIEDLICRE).

FIE 1.3 OFFRR. HIRES (M}, C© MLg(S) 7% i(A\, ) = 0 (Vj,k € {1,...,m}) %
HILTVBET D ZOLERHIT, MLz(S) DT A = Yi;n;C; & BARBODI k; =
B, kDY oN = Ak (Vi) 2ATOIORROFBILNTES, THEHESL X
D, 794 H G Gi(i=1,..., m) BFELT, fA: 5 Mg Efr:S o Mg BRLE
BEFETS ; T4DD5 () = [(fa)] (Vi) DB LD, 22T hol(t, ) = [(£r)s] % &
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29 (t,p) €0Qp L 5. Mg, DETHOH AT IZBWCERIC (1,n) Dehn filling % ¥ &

&kib,mw)JR%T%QAW@ﬂﬂm,&%}#%&éh%am}mEL3®£E%%
5. o O
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