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1 Introduction
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2 Preliminaries

2.1 Conf(S")
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0000000 Apanasov [2], Berdon [4/ 00 0000000000000 »=2,300000
O0x=(z1,...,2,) ER"O0000O
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00000 Conf(S")OOUOUOConf(S")OODOOOOS"ODOOOUO (n—1)-00000000
inversion 0 00 0000000000000 O0OOOOOOODOO (n—1)-0000¢ccCcS"O0O
00 inversion J, D0c 000 acR*, 00 r>0000000000
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gobooboooboboobooobDo,00d10bbo0bodn inversion O

000000000 (1)0 J,0000 J,=r2J(x—a)+a000000
Lemma 2.1. f € Conf(S*) 00000000000

(1) f(o0) =000 00000 A>0,PeSO@B),ucR00000 f(z)=AP(x)+uDd00
ooo

(2) f(00) £00000000A>0,P€0O3)\SOB), w,veRRO0DOO0 f(z) = APJ(x —
w)+v 000000

Lemma 2.1 (2) 0000 f(u) =co 0 f(oo) =0 00000000000 w, 00 vAOOOO
I(f),00 0,00 VADODOOD I(fH00000000 Jyp(z) =M (z—u)+w00000

f(x) = P(Jrp)(x) —u) +v

000000000000000 f0I(f)0000 I(f~1))000000000 I(f)0 £0 isometric
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(n+1)-000000 H*H'OOOOOOOO0O
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Hn+1 = {(xh e In+1) € Rn+1 ‘ Tpy1 > O}a d52 = p)
xn—&—l

0000000 fe Conf(S*) D000 ODOO Poincaré extension f € Conf(S*1) 0 H* 00
00000000000000000000000000 Isom(H*!) =Conf(S*) 000000

Lemma 2.2 (Conf(S") 00 O000). f € Conf(S") = som(H"T )OO OO f0 H*M'OODOD
00000 elliptic0 000000 f0 elliptic000D000f0S*0000000000OOO
000000000000 f0O parabolicO0 00 000O0DOODOO0O f0O lozodromicOO DO OO
000000000

(1) fO elliptic000000000 (n+1)-0000000000000 H*! ={z e R ||z| <
1}, 0H"™ = §" = {z ¢ R"" ||| = 1} 000000000 f0) =0000000
PeSO(n+1)00000

gbooaoo

(2) 000000 S"=R"U{co} 00000

f O parabolicO f(oo) =oco000000ueR”, u#00 PeSO(n) s.t. Plu)=ulD
ggd

gooooo
(3) f O loxodromicO f(0)=0, f(oo)=cc000000AXN>0,PeSOn)00OOOO
f(w) = \P(x)
ogooon

O0n=3000000000000F € Conf(S*) 0 loxodromicD D OO OOOOP € SO(3)
000 10000000000 f0 Conf(S?) O loxodromic 0O g(r) = Ae?r, 7 € C O Poincaré
extension 000000000 f € Conf(S*) O parabolic 0000 000 g(r,2) = (7,2 +
1), (r,2) eCxR=R*0O000000000 fO000 g(r,2)=(1,2+1)000000000f0
parabolic without rotation 0 O OO

I' C Isom(H") 0 H™""! O properly discontinnous 1 000 00000000000000
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O000O0Oro0o0o00o0ooooooOn T C Conf(S™) O region of discontinuity Q(I') € S™
0000000000 xeS"00000000:00000U0OO0O000OAU)NUA0000
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2.2 (0,3)-, (0,4)- and (1,1)-type gorups in Conf(S?)

Oooooooo Gooooooo ScGUOooooogooosoooooo Gooooo
($)00000000O

00bgO0O0OO0O0,000000D000D00O0 (¢,n)-000000 %, 0000000000
O ¢:m(Syn) — Conf(S))00000000MmM(Z,,) 0 puncture 0000000 0000
parabolic 00 0000000000000 DO (g,n) = (0,3), (0,4), (1,1) 000000000
0000 ¢ m(Sen) — Conf(S) 0000000000000000m(So4)0 m(S11)00
gobodobobooobooo

0 1: Yo, £ 0000000 m1(Zoa) = (bye,d), m(S11) = (a,b) 000000000

Lemma 2.3 (groups of (0,3)-type). 00000000000 ¢: m(Zo3) = (b,c) — Conf(S?)
gboobobobobobob

T

o(b)=1B, ¢(c)=C; B(r)=7+2, C(1)= ol

Lemma 2.4 (groups of (0,4)-type). n : m1(Zo4) = (b,c,d) — Conf(S?) 0000000 DDODO
00000000 n(d) 0 parabolic 0000000000 peCOO0OD00000000000
N m(So4) = (b,c,d) — Conf(S*) DO O0DODOO

m(b) = B, 77#(0) =C, Tm(d) = Dy; B(r)=71+2, C(r) =
oooao Hu:<B,C,DH>DDDD

Lemma 2.5 (groups of (1,1)-type). p : m(X11) = {(a,b) — Conf(S?) 000000 ODOOO
00000000 p(b) 0 parabolic 00D DDOO0ODOD0OD0DO pe COOO00000000p000
pp T (E11) = (a,b) — Conf(S?) 00D DO OODO

1
pu(a) = Ay, pu(b) = B Au(r) = — Tt B(r)=1+2.
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2.3 Maskit slices for (0,4)- and (1, 1)-type groups.
peCODD000D0000 n, Hy=(B,C,D,), pu, Gy = (A, BYOODOOODODDO

Mos = {peC|n,: discrete, faithful},

)

M1 = {peC|p,:discrete, faithful}

000000000 (0,4)- (1,1)-type O Maskit slice D 000

O 3: Maskit slice M 000000 2000000000 4000000
D00 peCOOOO
—1 -1
C = A;'BA,, D,=A,BA,

oooooooooooooooooo0oboo H,cG, 00000000 Myp CcMpaOODO
obobobobobobobooobo



Proposition 2.6 (Kra [8]). M;; =2M,,0000000000000C—C,7+— 270 Moy
ooMm, 000000000

00 H,0 G, 0000000 commensurableDJO0O000000000pu e MoaO 20€ My
ooooooo

3 3-dimensional extension of M

000000 {(z,y,2) €eR?|2=0}0 P._o0000000000 P—g:= P.gU{cc} 0000
Conf(S*)0OO0D0O0O0D0ODOODOOOO ¢:m(Sy,) — Conf(S)OO00O0O00O00OM(Z,0)
O puncture 00 00000 o000 O parabolic without rotation 00 000000000

3.1 (0,3)- and (0,4)-type groups in Conf(S?)

Lemma 2.3 0 00 Conf(S?) 00O (0, 3)-type group (triangle group) O rigid 0 0000000
oo Conf(§3)|]DDDDDDDDDDDDDDDDDDDDDDD

Proposition 3.1 (groups of (0,3)-type). 00000000000 ¢ : m(X03) = (bc) —
Conf(S3) 000D DOOOOOOOOO

¢(b) =B, ¢(c)=C; B(x)=x+(2,0,0), C(x) =JBJ(x).

000 (B,C) C Conf(S*) O (B(r) = 74+2,C(7) = 7/(27+1)) C Conf(S?) O Poincaré extension
good

Proof. 000 Fix(B) # Fix(C) 00000000 Fix(B) = Fix(C) 0000 200 parabolic
without rotation B, C 000000 (B,C) 0 rank-2 free 100000000000 00O0OO
00000 B(x) =z + (2,0,0000 C(0) = 000000 O parabolic without rotaiton C' O
Fix(C)=000000000=s?0000000000000000000000 (B,C)00
0P =CO000000000000000000000 Conf(S?)0 (0,3)-type group 0 O
gobodgbooobobodgbood U

000 Conf(S?) O (0,4)-type group 0 Conf(S?) 0 (0,4)-type gronp 000000000000

Proposition 3.2 (groups of (0,4)-type). n: 71(Xo4) = (b,c,d) — Conf(S?) 000000000
000000000 n(d) 0 parabolic without rotation0 000000000000 p= (p,q,0) €
P—o000000n000 np: m(Xo4) — Conf(S}) 0000000

mp(b) = B, np(c) = C,np(d) = Dp;
B(z) =x+(2,0,0), C(z) = JBJ(x), Dp(z) = C(x — p) + p.

0000 Hp:=(B,C,Dp)0 p=p+¢00000 H, = (B,C,D,) C Conf(S?*) O Poincaré ex-
tension0 000000 p=(p,q,0) € PO p-0000000 700 Ry : (p,q,7) — (p,—q,—7)
0oooooooooo



Proof. B=n(b),C =n(c),D=n(d)0000000(B,C,D)0000 (B,C),(B,D)0O0O0OO
(0,3)-type0 0000000000000 D000O0DOODO B(x) =x+(2,0,0), C(x) = JBJ(x)
000000000000000000+2-00000000000000002-00000000
Fix(D)=pe€ P._o000000 p0 2-0000000 700 Ry : (p,q,7) — (p,—q,—r) OO
000000000000 (0,3)-type group (B, D) 00000 Tp(z)=z+p00000000
0 (0,3)-type group (B,T,'DT,) 0000 0Fix(T,'DT,) =00000000 Proposition 3.1
00000 7,'DT,=CO000000000 D(z) =T,CT, () =C(z—p)+p0000 O

D00 p=(p,gr) € R*00 D00 OProposition 3.20000 H, = (B,C,D,) 10000000
0 (0,4)-type group 00 002-00000000000000 Hy (p' = (p,v/¢%+12,0) € P—)
ooooood

3.2 (1,1)-type group in Conf(S?)

0000 (1,1)-type group 0 Conf(S*) 000000000 Conf(S))00000DDDODOONO
000D0000bO000bO0OO0b0O0OO P,oO PoOOD COODODODOODODOODO

P.y>z=(z,y,0) < 7=x+iyecC,
P—3p=(p¢0) < p=p+igeC

00000000000 Poo=CO0000000 G, = (Au(r)=1/7+pu,B(r) =7+2)0

Poincaré extension O
Gp = (Ap, B);  Ap(x) = JJ(x) +p, B(x) =z +(2,0,0)

ooboooood j(x,y,z):(a;,—y,z)lj[lﬂ P,—oOO0O0 inversion DO 000000000
OpOR*O000000OOOB, [A,B]O parabolic without rotation 0 00000000000
D00000000000000 G, C Conf(S?) 0 Conf(S*) 0000000000 OOOODO
ooO

Theorem 3.3 (groups of (1,1)-type). p: 71 (311) = {a,b) — Conf(S?) 00D OO0DOO0DOOO
0000000 p(b) O parabolic without rotation 1000000000000 p= (p,q,7) €R3
000000p000 p,:m(S11) — Conf(S)00DD0OOD

ppla) = Ap, pp(b) = B;  Ap(@) = JJ(x) +p, Blx) ==+ (2,0,0).

000 p=(pqr)eR30p-0000000 700 Re: (p,q,7)— (p,—q,—r) 0000O000
00000000 Gp= (A, B)0000

Proof. p(a) =A,p(b)=BO0O0000O0 Fix(A)NFix(B)=0000000000x € Fix(A)N
Fix(B)0ODOODOz € Fix(ABA™'B™!) = Fix([A,B)) 000000000 B,[A,B] O parbolic
without rotation 0 0000 BO [4,B|00000000000O0 (A,B)0 free0 000000
0ooo



0000000000 B(w) =00, A0)=co00000000000O0O0OODOOOOOODO
0SOo3)000000000000000 00000000 DNUDD000NUDOAD isometric
sphere 0000 100000000 Lemma 2.1 00000 pue R3O0 P e (3)\SOB) 0000
0 A(x)=PJ(z)+p, Blx) =+« 000000000 cR00000000 Ty(x)=x+v
gooooooon

A(x) = T,PJ(z), B(x) =Ty(x), A = JP'T_p(x), B (x) = T_u ()
00000000 A'B7'AB=A"'B A, B|jBADDDOOOO
AT'B'AB(x) = JP'T_,T_ ,TpPJT,(x)
= JP 'T_PJT,(x)
= JT_Pfl(u)JTu(m)

0000000000000 D0POOOOODO P'T yP(x)=P ' (Plx)—u)=x—P '(u) =
T_p-1y(x) 000000000000
00 SO(3)00QUDDODDD0DDODOOOOQ

u=(u,v,0), P '(u)=(u,—v,0), u,v>0

0000000000000000Q € SOB)000 w, P~ (u)eR30 (u,v,0), (u,—v,0) € R3
000000000000000MO000 »,P~Y(w)000 PoOOOOODODODODOOO
AT'BTYAB(z) = JT_p-1(yJTu(x) 00000000 P.og0000000000 Pogo =
(,4,0) 7T =2+1y € C, P..gdu=(u,v,0) > p=u+iweCOO0IDDOOOOOOO

wHAABAAM@:JIPﬂWHM@DTﬁw—liﬂ——DDDDDDDDDDDD
—ur +1— p?
1 p
9 EPSLQ(C)
- 1—pn

0000000 A'B7'ABO parabolic0 000000000 Rep>000 p=2000000
Ou=Plu)=(2000000

00000 w=P Huw)0DODDODOO0QeSOB) 000000000 00000000
00000000000000000 2-000000060eRO00O0O RgeSOB)DDOODO
000000 PeO(3)\SO3)0 »-00000000000 ¢eROOOODP=R,JO00
D000D0000900000JRg=ReJO JRy=R,J 000000 ODDO0OODO

RoAR, ' (x) = Rp(RyJJR_g(x) + p) = Ryy20JJ () + Re(p), ReBRy,'(x) = B(x)

0000000 6=—¢/2(mod7)00 RyOOOOOOORy(p) 0000 p0 00000000
00 A(z) = JJ(z) +p, Blz) =+(2,0,00 000000 peR30 R, 0000000000
0ooo O

goo
Mi1={p=(p,qr) €R?|pp: faithful, discrete}



goooopooogoboo
MiiNP—g=Mj;

000000000 My cC=P_,000000
000 peR000D000000 Hy=(B,C,Dp)0 Gp=(4p,B)000000

C=A,'BA,, Dp=ApBA,!

0000000000 H,cG,OOOOOooOoooo00 RQGSO(3)CCOD£(S3)D z-000
0000#eS' =R/27Z00000000000C3pu=p+igep=(p,q0) € Prg0O0
0000 Re(p) := Re(p) = (p,qcosf,gsing) 000000000000 0OOOO

Theorem 3.4.

U Ro({p € Cl|tmp| >2}) ¢ Mia € | Ro(Moa)
fest 9esl
Proof. peﬂ1,1DDDD Gp O discrete IOO0OOH, C G, 00 Hp O discrete 1000000
p=Ry(p)0000 peCOO00 Hy,=RyH,R,'000000000 H, C Conf(S*) 000
00000 peMp,0000
000 p e Ugest Re({p € C|[Imp| >2}) 0000 Poincaré 00000000 Gp O discrete
gooooooon O

3.3 ¢=000

DOD0D0 pe PR-000000000000000 Mygn P = Rz(Moa) (Theorem
36)000000000000peP,—o0000Gp=(4,B 000 P,,000000000
00000000 Ap(x) =JJ(z)+p000 P,o000000000000000 Py—pO Pyeo
000 CO0000000000000

Pyog>2x=(2,0,2) o T=0+1izeC,
Pq:09p=(p,0,7“)<—>,u:p—|—i7“€(:.

0000 Gp0 Pmg=CO0OD0O0O

G,=(Eu,B); E,==+u, B(t)=7+2

A=

00000000 E,0CO0D00000000000000E2=4200000.00G,CG,
0000000000000200000000

!/ 2 —1
G, = (E}, E,'BE,, B)
00000000 G), c Conf(S?)0 [G,:G,]=2000000000000

_ T _
B\ BE(r) = 5—— = C(r),  EuBE;(7) = Dy(r) = C(r — i) +




ooooooo GLD HM:<B,C,DM>DDDDDDDDDDDDDDDGL:(HM,EZ>DDD
000000 Klein-Maskit combination theorem O 0O 0O O O G:LD discrete 00O DO D0OOO0OO
0 H,Odiscrete 100000000000O0000000 Theorem3.60000000000
Theorem 3.6 0 00 (Theorem 3.7) 000000000000 000O0O0O Conf(S}) 0000
combination Theorem [10] (cf. [2]) D 00000

Theorem 3.5 (Klein-Maskit combination Theorem II). H C Conf(S*) 00000 Jy, JoO H
00000By, By € S*0 closed topological ball DD D D000 A€ Conf(S) 00000000
O0000000000G=(H,A)O discreted G=Hx, 000000000 HxqO HO A
00 0O HNN-extension (cf. [10[)0 000

(1) i=1,20000 B; 0 (J;, H)-invarient 0 0 000000000 he ;0000 A(B;) =B;
0000000 heH\J;0000 A(B;)NB;=00000

(2) 000 he HOODOO A(B;)NBy = 0.
(3) S*\Upeg h(B1UBy) 00000000

(4) AD0B;00000B,00000000000000000 AB)NBy=00 A(8B,)=
oB, 000000

(5) Jo = A A~L.

00(1), (2)0 QH)/HOOO By/,0B,/J,000000000000000000000
00000000000(3)0 QH)/H\(B/J1UBy/J,)00000000000000(4), (5)
0 ADDDOOOOOQH)/HODO B,/J,0B,//,000000000000000 A000
000000000000000000000

Outline of proof. F = S* \ Upey h(B1UBy) 0 H-OODOODDOOOOOOODOOQ C FO
MQ)NQ=0000000000¢: Hésa — G = (H,AD0DDDODDDOODOOOOO
ge Hxa\{id}OOOD ¢(¢)(QNQ=000000000 0000 G=H+,000000
goooooon O

Theorem 3.6. /K/lvu N Py—o = Rg (Moa).
000 Po=Rx(C)000000

Proof. pE.K/lvmﬁPq:oDDD pERg(./\/lgA)DI:IDDDD Theorem 3400000000 p e
Rg(MoA) 00000000 Hp =(B,C,Dp) C GpO discrete 000000000 Gp = (Hp, Ap)
O discrete 0 0 O 0 O O Klein-Maskit combination theorem IIO D 00O OO0 OO

B, = {(z,y,2) e R¥|2<0}U {00}, Bo={(z,y,2) e R®|z>7r}U{c0}

Ji1=(B,C), Jo=(B,Dp)
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O000H = Hp, A= Ap 0000 Theorem 340000000000 4000000 p = Rx(p),
p€ MpyuOOODOOH,O H,O C = P,g00000 Poincaré extension 00000000
00 (1),(2), (3)000000000 (40000C = Ay'BA,, Dy = ApBA' 0000 (5)
Jy=ApJ1A,} 000000000 Theorem 3.5 00 Gp = (Hp, Ap) O discrete 1 000000
Gp = Hpxa, 00 pp:m(S1,) -~ Gp,0000000000000peM,;00000. O

3.4 Bending deformations

Theorem 3.6 00 p € Rz(Mo4) OO0 Gp O discrete 00000000000 po>0000
DO000OO000D000D0000000 {Gr,p| —vo<¢<et0D00000OOOODOOO
ooooooo400000 H4/GPDDDtotallygeodesiCD 300000000000 bending
oooooooooon

Theorem 3.7. 00 ¢o € (0,3)000000000€ [Z -, T+ 0000
M1 0 Ry(C) = Rg(Mo,a)
0ooooo

Proof. p € M11 NRy(C)000 p € Ry(Moy) 000000 Theorem 3400000000
P € Ry(Mp,)00ODDODOOODO HpO discrete 00000G), = (Hp, Ap) O discrete 0 0 0O
0 O O Combination Theorem (Theorem 3.5) D00 O0O00O0Op = (p,¢,r) D000 By, By O
Ji,J2 € Hp O Theorem 3.60 00000000000 4000000 Theorem 3.5000 (4),
(5) 0000000000000 (1), (2), 3)00000000000000000 g€ Mog
OD0000 p=Ry(p) 0000000 H,O0OO R(C)DDOOIDDOODNDDO Ry(C)=CDO
0000000 H,0COD0D00000000000000000 B, :=B;NRe(C)DO
L:=ByNRy(C)DDD0D0DO {reClIm(r) <0}U{oo} O {r € C|Im () > Im (1)} U{oo} O
0000000000 H,0OO Ry(C)0D0D000D0D0D B,O (J;, Hp)-invariant, 100000
he H,0OOO A(B)NB,=0 0000000000000

0000 6#<7/200000¢p=x/2-00000000000 he H,O0OOO Ry(C) D
AB;) 00000000000000S*\ Ry(C)O0DOD open 3-ball Dy, D, 00000000
D, 0000D,NB,; 0000 n/2+¢000000000000000S*0000000 K,K,
0000 K NK,(#0) 0000000 20000000000 KijnkK,O0OOOOOOOO
Yp(O0<y<7)0 K NK,000D0O0O0O00000000 he H,O0OOODOARD Re(C)ODOD
00000000000 ADNB)=D;NkB,)000000AO00O0O00000 DyNAB))
0000 7/2+¢00000000D;NB, 0000 7/2—0000000 ke H,0OOO
0D NAB,) 0000 7/2— 0000

(1)000 B, O (J1,Hp)-invariant 0 00000000 (B2 O (Jo, Hp)-invartant 0 0 00 0O
00000MO00000 he ;0000 RMB;)=B,00000000000000000
heH\JiOOOO B NAMB) =00000B,0AB,)0 R(C)D0DODO0 D, 0000000
000000 (MD;NB)N(D;NAMB,) =0 0000000000 D;NB;0D;NAMB,) OO

11



000000 7/2+¢00000000 B0 A(B})0000000000000 lemma 3.8 0
0000 00000 <9000 (D;NB)N(D;NAMB)=0000000

(2) 000000 he H,OODOO A(B))NB, =0 0000000000 D, 0000000
000D, NAMB) 0D NB, 000000000 n/24+¢07/2—00000000000
0O AB,)0B,000000000000000

(3) 000 S\ Upep, h(B1UB,) 000000000000000000 h(By) (i =1,2)0

~

RQ(C)DDDDDDDDDDT/QDDDDDDDDDDDDDDDD Il
Py—o
y B,
p
Dp(Bl)
C(B2)
0
B,

O 4: Theorem 3.60 000 3.7000000000O0ODO

oo0peMy,0000 H,00000H,O (0,3)-type subgroup (B,C)0000 Q(H,) 00O
00 B, :={reC|lm(r)<0}0000(B,D,)0000000BY:={reC|Im(r)>Im(u)}
ODO0O0O0H3/H, O convex core 000000000 totally geodesic (0,3)-surface 0 00000
0000000 BY/(B,C), B,Y/(B,D,)0000000

Lemma 3.8 (Basmajian [3]). 00 ko> 0000000000 pe Moy 00000H3/H, OO
0 (B,C) Cc H,0OOOO totally geodesic (0,3)-surface L0 00000000 k-00000O0
000000000 »:H3 - H3/H, 0000 X000 (X)00000000000000
O k-O0000O0O00O

O0000»4(X)00000000 000000 OJH’=CDO0O0OO0OD0O0O0000D000
00 k-000000000000000000000X08H2000000 ¢y =¢o(ke) 00
000000000000 00000000000 H,000000000000000 (B,D,,)
0000 totally geodesic surface 00000 D0OOO0O0OO0OO

Outline of proof. Basmajian [3] 00 0000000000000 00000000000000O
00000000000000Y000 " 42)cH?*OO0000000S0Y 00000000
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00 k>000000 dgs(2,%) >k 0000000000000 ¥ 0 %00 nearest point
retraction 1 0 A C 000000000 g€ Staby, (X)0000 g(A)NA=00000000
Area(A) < Area(X) 0000000 k>00000000000000 ko >00 € MoyaODO
oooooooo O

3.5 p=000

0000peP—000000000000 P,eg0 M;,;00000000 P—gO Ppeo OO
0000000000000000000000000000000000000000 (Theorem
3.10)0

Definition 3.9 (Ford region). Kleinian group I' € Conf(S?) 0000 g € T'\{id} 0000
g(oo) 000 0O0D0OOO

Ford(T') := () E(g)
gel
00T000000000000 E(9)0 g0 isometric sphere 010000000 S\ I(g) 0 oo
0000000000000 Ford(')O I'D Ford domain O O 00O

Theorem3.10.pGPPZODDDDDDDDpG./T/lJLlDDDDDDDDDDDDDD nezO0
00 radi(/(4p)) <1000000000000 radi(/(4p))=10000000000 [A3, B]
O parabolic0 00 O00O0DO0OOO

Proof. p € P00 A, 000 P,-o00000000000 0000 I(A5)000000
P,—o000000000000000D0Oradi(I(Ap) <1(Vvnez)00D0O00D0O(Ap) O Ford
domain
Ford((Ap)) = ] E(Ap)
nez

O {(z,y,2) €R3||2| >1} 00000000 Poincaré¢ 00000000 Ford((Ap)) N{(x,y,2) €
R3||z| <1} 0 Gp=(4,,B) 00000000 Gp O discrete 1 000

D0000n0000radi(I(Ap) >1000000000 Lemma 3.1100 [A}, B] O elliptic
00000000 order 000000 non-discrete 1 00000000 Gp 0O free groupd OO0
gbobobobo pQle,lDDDD

radi (1(A})) =1 & [A}, B] :parabolic, 0 00 lemma 00000 O

Lemma 3.11. f € Conf(S®) O lozodromic 0 f(oo) # oo 0000 Pomg 000000000
00000000 B(x)==x+(2,0,0000000000 [f,B] 0O loxodromic, parabolic without
rotation, elliptic 0 0000000000000 radi((f))<1,=1,>10000

Proof. f~Y(c0)0 f(co)000 P,—o000000000000000000 P,—o0000000
0000000 feo)=000000000u=f(co)00000000I(f)O0OOD00,I(f )
0000 «0000000 e; =(1,0,0000000000 P e 03)\ S0(3) s.t. Pler) = e
00000 f(z) = PJyp(x) +w 00000000 P,mg 2 COO00000 f € Conf(S?)
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O f(r) = A7+ p 000 Conf(S?) 00 O Poincaré extension 0 0000000000000
r=radil(f) 0000

O0r=1000000000 500000000000 S, :=BI(f)0000[f,B]=
fBf'Bl000000u+3e,00 1000 500000000000 S,0B710I(f71)
0000 f~'0I(f)0000 BO BU(f)00000 f0 S0000000 50 S0 u+te
O0oooooooo|f,Blb0uw+e, 00000000ODOOOOOOOD [f,BJODOOOid
0000000000000 000 [f,B] O parabolic without rotation 0 0 O O

000000 r< 10000 508500000000 [f,B]0 loxodromicOOOOr >10
OO00O [f,B]00O0O S$iNnS 0000000000 ellipticdO0O0O O

Py

)

LY

U5 Lemma 3110000 r=1000000000 -000000000DO0
00 P—o0 Po000COOOOOOOOOOOOOO

Po3x=(0,y,2) < 17=y+izeC,
Pro3p=(0,q,7) < p=gq+ireC.

0000 Ap(z) =JJ(x)+p000 P,g00000 A,(r)=-1+px00000000000

w1

gobooaoo

DDDDDDI(AZ)DDDD— DDD—‘CL:DDDDDDD

1
lenl?

pt1 by o o1 an by _ Hay — Cp pby —dy
Cn+1 dn+1 B -1 0 Cn dn B Qn bn
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U4 apy1 = pan —cnyene1 =a, J0O0OO0OOO0OOO

c1 =1, 2 =, Cpy2 = picps1 —cy (n €N)

000000000000 ¢p=c¢p(w)0 pO0000 monicO (n—1)-0000000000000O

3 = M2_17
ca = p’ -2
s = pt=3u’ 41,

0000 Theorem 3.100 0O

Mu10 Poeg = {1 € C|lea(n)| > 1 (¥n € Z)}
ooo00000000 PO COOOOOOOOOO0O0O0O0OOOO0O0O0O0O0G6, 700000
goooodoo oo GpD1imitsetA(Gp)DDDDDDDDDDDDDDDDDDD

)

o8 n =2

04+

02¢ /

05 1 15 2

06:n=2,3,4,100000 |ep,(p)|]=10000000000000000Rn=100000

.05 |

O 7 Jep(w)|<10000002<n<20000000000000000000O00OOOOO
oooo
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#(2,0,0)

p

08 My, 000 Py, Pymo, P,—o000000

g 9:DDDDDDDDDDDDDDDDDDDDle,lﬂljﬂnon—discreteﬂDDDDDDDDDD



(p,a,r)=(0, 1.9, 0.04) (p,9,r)=(0.2, 1, 0.5)

(p,a,r)=(-0.2, 0.3, 0.8) (p,a,r)=0, 0, 1)

0 10: A(Gp) 0000000000000 0D0O0lmitset000 : 0000000000000
oon
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4 Appendix Otorsion0 00000
p=(p,0,0),p>200000000060000 11000

Dy = {2 = (2,9,2) € R | |2l <1/V2, 2| <1/V2, [a] > Lo —p| > 1} (2)
DDDDDDDDDDDDDDDDDDDDDDDConf(S3)DDDDDD
Kp = (Ap, B,C);  Ap(x) = JJ(x) +p, B(x) =+ (v/2,0,0), C(z) =z +(0,0,v2) (3)

oooooooooooon K,Od Conf(S$’)000O0O0O0O0O0OOOOOOOOOOOOOOO
O cone angle n(=27/2) 00000 10000000 10,0000 Conf(S}) 0000000
000000000 orbifold $1,0o 0000 m(S102) 0000 (a,b|[a,b)2 =id) 0000000

011:0000D (p=40000

Theorem 4.1 (groups of (1,0;2)-type). p : m(Z1,02) = (a,b][a,b]? = id) — Conf(S*) OO
000000000000 p(b) 0 parabolic without rotation 0 000000000000 p =
(p,q,r) ER}*000000,000000 pp:m(S102) — Conf(S)DOOODDD

pp(a) = Ap, pp(b) = B;  Ap(m) = JJ (@) +p, B(x) =+ (v2,0,0).
000 p=(p,qr)eR30p-0000000 00 R, 00000000000

Proof. 000 Theorem 3.100000000000A = p(a), B=p(b)0000 Fix(A)NFix(B) =
(0000000000000 0DO00000000O0 Fix(A)NFix(B)#00DOODOOOO
0000 oo € Fix(A)NFix(B) OO DO OLemma 2.100 A(x) = AP(x)+u, B(x) =xz+v 00
0000000000000 [A,B](z) =2+ AP(w)—v000000[A, B] O parabolic without
rotation 00 0000 [A,B](c0) =cc000000000 BO [A,BjOO000OO0OOOODOOODO
(A,B)0 (a,b|[a,b]> =id) 0000000000000

000 Theorem 3.1000000000A !B 1ABDO PSLy(C)D O

1 %
—p 1—p?
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0000000 [A,B?=id00 p=+2000000000000000000 U

000 (3000000000 Kp = (4p,B,C) C Conf(S})00000R,COOOD parabolic
without rotaiton 00 00000 (Ap, B)O (Ap,C) 0 (1,0;2)-type 00000 (Ap, BC)O (1,1)-
type 0000000000000 Theorem 410000000000000000000000
000

Theorem 4.2. 000 g= (a,b,¢|[a,b]* =[a,c]* = [b,c] =id) 00 Conf(S*) 000000DODO
Y g — Conf(S?) 0000 9(b),v(c),¥([a,bc]) O parabolic without rotation 100000000
0000 peR30000000000¢ 0000004, :g— Conf(S)0000000

Ypla) = Ap, ¥p(b) = B, Yp(c) = C;
Ap(x) = JJ(z) +p, B(x) =z + (v2,0,0), C(x) ==z + (0,0,v2).

Proof. 00 g0 000 (a,b|[a,b)? =id) 0000000 Theorem 410000 peR30O000
O ¢(a) =Ap, v(b) =B0000000000 C=1(c)0 BOOODO parabolic rotation O O
000 C(oo) =00c000000 Ap O isometric sphere 000 10000000000 Theorem
410 Theorem 3.300 CO0O0 V2000000000BCO00 2000000000000
bOocCcoOoOoOoOoooOOoOOoOoOoOoOooOooOpOOOODOOCOOOOOO0OOD O

gogodaooooooon
N ={p=(p,q,7) € R*| ¢, : faithful, discrete}.
0000 Poincaré OO0 O O0OO0OOO0OOODOO
Lemma 4.3. N'D {p = (p,q,7) € R?||p| > 2}.

0 K,00000 NOOK,OOO {Ap, B), (Ap,C), (Ap, BC) D Conf(S?) 000000 O
ooboooooooooooobooOooooooooooooooooooMm; 000000
O0peCOOOO p,:m(Ti02) = (a,b][a,b]? =id) — Conf(S?*) O p,(a) = A,, pu(b) = B,
Aur)=1/7+p, B(r)=7++v/2000

Mi .2 = {p € C|p, : discrete, faithful}

D000Mige CP—oCRO000000 00000 30000000 Rz(Myge)0000
00 My CPopCR0¢00000 0000000 Rx(Myy)000000000N OO
000 (0,v2m,v2n)000000000000000000000000000000000

Conjecture 4.4.

N D U (0, \@m, \/in) + (MU Rg (Mip2)U R% (Mi1)).

m,nel
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00 K,0OOOO A(K,)00O000000000K,000000 QKp)0 DPp00000
00000000000000000000000000A(Kp,)000000000 Ay'BA,=
JBJ, A,)CA,=JCJ 00000000000

L:=(B,C,JBJ,JCJ)C K,

000000000 L c Conf($})000 P—g000000PR,,=CO0000000000
000000 Conf(S?)0000 L' := (B,C, B,C) 0 Poincaré extension 0 0 00

- T

-
= Cl1)= —.
V2r+1 (7) iVor +1

000 L' c Conf(S?) 00000000000 CO00080000000 (cH})OOOODO
000000000000000 A(L)=£,- 00000000 A(L)0000y<000000
(Kp, L)-invariant 000 00000000000 AK,) 00O A(L)D0O0O0DO00O000000
000000000000 130000

B(r)=7+V2, C(r)=1+ivV2, B(r)

0122 NO00D00D0O0OO00O000D0D00000N OO0 parabolic00D000000O0 wordO
O000O0ODOOpleatedray0 00 00O0O0O0DOOOODOO quaternion algebra 0 O O O parabolic
element 00000 (cf. Kido 7)) 00 0000000000000 000<p,¢<v20000
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