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Abstract:  We expose. a SW'-a{ae[)mc‘c construction o4
Teidomiller spae due to T Mokgom omcd RB.Shaley 5 omd]
Bromfiels compuciification of Teckmaller spaca by wamy s
aeed] spectrum vin the senre of Coste,

5/ Sa/m« 'dlaelvmt‘c. LJ(ESCI’(F‘HM o{ T@,‘OW‘//eP Spa
§2. Real spectrinm ,

$3. The red spectpum c«m\fmm*ﬁm lron of Teichwwi)le spaw
(atter /Sr'wmjl;@é ).
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$ /. Semi - a,%elpmrc description of Teichmiiller space.
In ths secn, we review the Sernd - dlgehlenc construction of
Tet chmit [fer- 5 paa. due to /%fa‘m - Shalere ST

Lot [ he po closed swifate group of gernd 3 (22)
=< 41, B: tsisy) | f:‘f[d;,(s;]crcl >
We can embed Hom (T SLURY) a4 om alaelam:‘c. subset of /R&’g
by Mge, Abosa gereratrs i @i (15052)

Hom (. SLBR) 5 RT) < Sy c R i

< <&

(3 [0S (F[d')’f ((3,)/ ?‘df" ()L@q))

Lot AR b Ja %fmaméwafa Mmﬁ ‘f/éa‘). For oy ;J;
e pa%w o frmdom ’c‘di ¢ AR by
Ty pr= oty g (YpeR)
Claim. He”fm& el , Horuity 1Hol, Cullev - Shalen [es])
%~ sabalgsbra of AREY geresatsd hy "o | Vier) frnirly ot
re. 74, cuda e 7t
ZU G gl T 21T, T ]

7

of;lz Y((-) @L ;Ji &goﬁz/-h«rc ;aLSefs//P“g 6se ﬂ}//ém meé/‘m/fp /24;}7
P24 /Qg ZE?(? [del”] = R [TJ,, e ?j_e,], Then e coem 0414‘7142
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cﬁ? awfqmmag Mafe 1. R = X)) sy 7[0“()\&)'4 .
€. L) — X(7)
& W N
P Gy L) = Lrpigo, s Frpde)
We ca.@f RN « space vJL l«ePresem\Lah‘mA omd X(I) mS/‘mm o{
c,ﬁmkacf@lfs, Next claim s due 4o Culler - §/a/en kY .
C/m‘M.
) Theve exists oclosed ot[gzbkm subset A\ o/X(V) such phat
{A) = { pe R( CU)ICSLIR) 42 o abekom S’u[oamvlo 0?‘}
has om invarimt lime WuﬂZiL/ (J(P/ LR*

2) Lor omy PeRWINLUA)  (je. fas nen-gheliom (Heducible rep. ),

L (Er) = PaLyR)- o Susg of ¢ y

We defme DR , DX(M) a5 followe.
DR(M)i=3 @R p &1 faithful owed p(F) <SR (dateke ]
= 4 Pet?ﬂ’){ P Maﬂd I&AW,M"‘ P2 Jor Y Migidre per),
Ml >2 §

DX (M) == t(DR())

Then 2 of the follug claim s due to Weil W3 anel Jpypnent)]
Claim.

1) DR(F) < R\ tla) -

¢ bxw) = DRUM)
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DR(T) 45 a frivead PalalR )~ bumdle over DX() .

(Ge. DX(M) = DR(W/PL'«LLUP)=A«4,+(€L2UR)).)

2)  DRr) (resp. DXUT))  comrats ,f{/‘n/‘fe mm7' conrecd
comprents of RU) (rep XUT)) . Thevefore 'DRI), DXU)
oL Mo - Rl?ei:mrc sets iw. definel by fimite Mot
faalﬂomaf e guafjma omel meguations vrer R, Y

/Vex{ claim urgwﬂm duz o PaHerson /&//5 fﬁal‘elaﬁ‘m Lefwww
DX(r) omd Teichméiller spaca .

Claim ( PattersmIPT),
ot 7: = PSLUR) e a discrete 7’&«4‘7%#/ m/bmwmh‘m,
“t Ai, B €SLR) o amy reprsentatices of Tedi), 7o)
of PSL®) (I<is3)  Then
'[:T [A:B; 7= (o) €SLUR)
In other words, 7 cambe olways [Hfted to PeDRUT) .
P SR

-
-7 ¥

7 ——s PSL(R)

Cblro”ar/

D Hom(FZhz) actasn R(F) as the W«f%zﬁ choma L
s of (P, P37 €SLLUR) fo CERWIT) (€A q),
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Thene  the oction Hom (T %%z) (L DR([) induces the attion
Hom (T %2 ) (U DX fﬁmu% Zho ags z, omd e com
Consided DPH-)/H,}m (F, %= j/, Dx{r)/-/muﬂzﬁz) aA ﬁll)w:mi e,
R (1 2y = the set of diticte Janhful PSLUR)-nop. of I

DXU’)/H ) = the Set b{ P‘aLaUR)~m7'.c/45$aA of discrefe
om (I
fcithfl - PELaR) - aspp. of T

We call T(M) == DXW)/Hdm (. Z42) T.en‘vlf\mﬁ“e}- Pae o{f”,

2) HJYYI U—‘Z/Zz‘) Pe/’mle‘d '4& sef o{ wmyﬁ/mfvweﬂffa/bxl(l‘)
1(%4[7 . Ti»eveﬁke,

4 [Hom (M Z420[E 22%24%) divides # IDXD)|
/

From the above aequiment ; TU) combe comsidered ‘M Aomz C«.W
of DXU™)  oimd Mre has a Se/m{—aﬂ?eérm‘( Stracture
DR)
t ¢ PaltR)-triveal hiandle.
DX ()
¥ wwomidied Hom (1, Zéz)-mw}ta.

)
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gl, Qeal Spectrum,
Tn this sechiom we review the theoty of Feal spectrum due +o
Coste. BCRT,
2.1 Keak spectrom.
ot X<R¥ he a real a/'owkmz set  omd A(X):‘EEX“'“’}(N]cx)
Lo He affine cosidinate rimg of X .
A subset LcAX) 15 called prime cone if it safishies the
-[o/é)wf'n‘? conditims
) [or oriy abed , avbe A (ie. ded ch)
(i Lor oy a,bed, Qrbegn ( A-ded)
(i) For omy feAw) , fled (A e d)
av) -l EA
V) Tf abed fa abeAx), thn acd o ~bed.
Pitme cone. s she /A//WV Prpeting
Clarm
D dU-d = A (whe -dizd-alackl)
2) Suppld)=dh O~ s a prime ideal 07[/4(X}.
D a0 e i grorint fiedd of ARy, Then
/9::{15—6%40:}/ abed | do a pootide tma. |
(e PtPeP A PPepa ROPCP 14 P Pu-p=fods)
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We defime e nanl] spectrum 1:7 o 2k of prime cons of AXJ.
Specy AX) =9 AeAX) | o prae cone of AX)
Moresrer e define the fopelogy on SpeciAX) ca foffows:
I we et U =] deSpecrAov| fediSppan ] (feA),
Hhen ,A: UE) (FeAx) & om g bass of SpeciAlX),

C[Cll'mm
D With #as hpology Speci A én guasi- compact.
2) Specy A= o(éfpet:yA()o{ d&ac@w/Wj 4 4 Copatt
H o deaff spaca,
D X i viducd Euidem topolsgy) com he embeddel hpolepinlly
tn SpecTAIX) .
X T SpecTAX)
w <4

X = A= JeAo| {3z § /

Téw%ne/ e com consider X oa a W@/&Z Compratt Hosads ff

_2_«1-_ Tke I‘Qd‘ SP@C]"I’W Wmvfl"Ft'Cﬂftm 0-)( C’DSQOQ W-'Rﬂa. /.).Q/gd
A Subsef S e X m@é/ o. W‘—ajﬁ/m‘c saésu‘ofx /

/DZW el f:"nﬂe Tany {i, ?Jd‘ € A(X) (S48, [sjSMmuy)
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f%a/i ztgef/f

2
S = Q/{/ 2’ xeXl 520 A GictX)>OA = A Timi /X)>°j°

A=

A subet O C.S}?ét/»A(X) /wca/Zu,/a conatmelilly subaot O/
SPéCrAQX) L/?bﬁq W f:, ;tv (/'5/!5,7) fs(/f'm(u} fuc/lza/'

0 .
C = /‘C{ fdzfsfecrACX)( fitr=o A Tirdy>o A« A FLimisy W0
( %rézu. 7[;(0‘), ?JJ(J) are. )CZ W&a%é q/?c 7,‘(/‘ Off»% 7ﬂﬂ//b

AX) = A0S, 1) & W), Becwse £0d) Aua a poitins
Cone P:f—g—c—-ﬁ'k})/ 01'[,60(_}/ w€ @ ,7%1:9 manlln_ﬂ
mR@) by XY &> foxe P Chrxy eRd)))

Lt 4 Lo e lltics of semi-alybonic s X ond &
o he colliclim D/WWMW?/S’M,A/X) /Vmo@m
1lls ihe nlation dotisern & omd €

C lovm -
/& . — Y ;) 7 I~ e5pb.
4 mate Qg /{ P Adecr/l/e oA pen (Fesp CZ‘M/)
C r— Cnyx

coatmuchil Mﬁm,&; “hen ( resp. Lored > fe/m‘«a,%e&mz /m;
Lt CVe € b b comtuachdle et Co‘nﬂa«;«ww//ﬂv b Sk,

If Wed 45 a WW%W%X/ Yhon e com

a(%'n'z /DZ/W,J 5/16(4erfn W@%‘ﬁtﬂf/‘m O{W o /DZ Mrrene
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\A{\//o{\/l/ﬂ\gpecpr()() Cwbow we aatewima XM&(/M@A@?O/
g}wc’\mA(X) ), |
Glcwm C Strucliuns 0{\;\/\/)

b)
2)
3D

4)

W = CeW) O SpecT A)

Bow)= waw =)ae w | C%xﬁ-%)m >0 (h VreR}
W eW : opon cmd oowsa |

H Wi, o, Ws a o comnedid comporentt AW, thn
Wi Wes aw b comatid Wuﬂ/ﬁ/\’ J

Next we cmsider the mappimy between Semd-aly. aets.
For SuSae X, amapmg $:5-5 4 calllod sens -allbenic
| ‘b/ He Sraph of fu SixS2ha o now- wfa. tecdro 1" thrs catz | /
Vi, Va e tomi-alg scks of S, Se, then SV C Sa, F1UR) €S ara
i/ ponei -ally . vubreda -
Claim.

If 4:S.=5. (5.%¢d) s4a Aama% Confimusa e 5 Hhom
z%z,u W»{AW}—(JLZV( by waf CeD . C(S,)—<C(5x) W—ZJ/Z
&.rn,éhm‘tvd in LZ /ww/speafkwm hpo[ogy wrw/ Sa/)‘sf/& 7’/.2
MZDWJ fwwé’ha/ cmolition
,L_piﬁ Mw? Q@/Vm'fa,%‘ Mvgﬁd VL/SJ.

CFNV)) = ceh'cccky
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cesy 8 ocesy

J J

S, —> S,
g
Ln rm’crculak \g J«(;a a W‘-aﬁq. '@wmmp&wm }JGQM\ cf) na
Lo "QA)WWVPKMM oned Mgt :(S'USIG/X a/uzaZ:w(/
W-aﬂaw , Hen cof) viduag o «MW f’\,‘?é};’—\a'?;
ﬂm‘—ﬂ%.MW) %{@WMA&/A %W&
0/4]4 /w/s/baor‘lwm Wuo&%‘cﬂfwﬁ W . Vi

Tha mandit will S vned Lafin oo tle condint whora W s DX
vond {1 om Moment o{/{m " %2) cond oboe W ia T
omd fiis om Somok of s moppriy Lo poupp Out (L),
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§ 3, The. I’aco@ 6})@5‘?\(% wwwrwuﬁ ifecation oj: Tao&w&% Spae.

( afen Bromfal 1),
Ty section L we ‘gwy-e nezi ZZ{X T&‘M spa T(,(—/cam/ge_

Consclewd wa a W-A%MW L/Xcr‘),mmagé%amww
&{DXU’), T clhen sectim WW »%%77////4@«[

s pecliom Wﬁm of Lod nomi- 0ot o pXUI o TU),
Thua , DXt < X)) comba W/@/M DXGF) < SpecTTARE)
oond  be cowsa Hem f’/z)cw&:n, DX ) e - a/éia@wa%f /cgw

ki WMQIWDX(I))MLL WCMO%I t(,/“)/a

— X
TU’) = () Hom (I %42 )

3./ ,quw%adam hocetic cﬂwawé/r/gaﬂun OZZWWVW c{ﬁ;}
B/Wv;y 7% MWW 5,2./ 120@171%»

R =5 X)) ( Aar)) -ﬁAu?(r»)
\J J

DR(MH —> DX

Specy AR (= Cckm;) LN gpeCyA‘X(r/) = coxann )

U ¢ — e U
COR(T)) — S>> cxrH

7.

v V_
DRTF) DXr)
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weed  ccelc coxin) = ¢ toxav)) = CCDRUT) .
i e SXEINDXT) |, ohen b o e MR, oo enstd
WM from ) /fa’g((s) ca ﬁfﬁw
ACRIN)) —=> Ay P
T - 1@((2)
AXr) —ss A()fcrl)s.wm % © @)

By lmn(7 Tawki prisple (L i mof defmid s ), 90¢ com e
ot Ao eniino e ccO7 () puik Abla %’/’ﬁm/) v cllydbie,
In his cane , wa com abre prove 2he vent Lo,

Clewrm.

f Pﬂ‘@)/@w A4 Jga{@%@ ) (€ D/J;LTJ \PRU)

Moreover,  peSpecy ARTY ielued o follerinia i
ARID) = ARDI L, 6, & R
crmd by maaua it § com ba cossdlend a0 #ip-valsd
pord of R
e, BeHan (AR, A0 = Hom () Sk ke
Tha ; B o @ napststnd alli & [= SheRips). C.Fnebomoan
Wmfa/{ % [»’C/)(/k\(f/_) , b fi M Shikpy) < discaty
%Mﬁ((nmw) todullly hogpebeley BT .
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Cl cm .

o
For 07 Lol € T?F/\TL[‘) C okerar/\DXcr))/ zﬂm exa

a/%%dwﬁm ﬁ /7“35'1.;(@/@’) cmner LA mrgj@ WVW&)
- fadbfil o bellosa 2o DRI) NPRIT)

32 Comparism with o Thuwstin Conpuitification
Bt (Fos) b an oulead fidd  We all beFt=ixer|xoos
24 o big oment o e e F How ety men puck bl
o<b™.  (Fo oxompll o b (>0 é@,«za/ﬁi Lemett o R.D
L om clowd fid (F.$) s abig Somond , we com dofric
whs Koy oniolon Mog, i F*— R by ressi b Dedbricd cot 7B
%’s .,Z)M(msq—%q §/L"”/s ax L™ (a,kc'Ft m.m;'neZ)
nyo
Thea Fomteon Mot Prsparticy bk v notiafad 47 waﬂ*/mq
ﬂ;‘m»& m RY. Fo emmple
(@) Sog, (6™)=m  (Vanez)
(b /Z»g,, (aa’) = /Zaﬂ(m @ZW(“'/
) I o<acar (6.aef*), el Sogita) < Dog 0
() 1§ bibaw bigelemonts o F omd a€F*  than
g 170 = Log s (2 Logy (o) pmed. /@(7,061,’) >o
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et F A Ko o pidhet whid, W%M‘”’?WM

(1) L (ontan Wu Systern D/A(X) wd - J%A/—a.
() or omy XeW ond Cry fe$ , 14Dz

uny For o ?GW) m&w%w&jfeﬁs sud ot L fol >1,

Y o <rnists sk $CANK), we cum dfira oo contimug

o g frome W o b l)m//‘fm‘%e Aomensiinal Wcﬁ%}f Mpace PZ

é/»z«/w’ng /écia/w’%u
e W — /ff

—

X - QiX= ('ﬁglf(i)l),lég

(hoce. 9 dotint dopordon cho bose of Logoncchm )
B com Le MWWMM /&/LZ/WT /n:m A%/»ujs/)m‘rm
compadificatio of W.
C[m‘m

25:\/\/—9/?

whac
ok —> (9(0*’)- ( ﬁ“d'}f"w){e£ ( J(ok)e«%w)

Next e apply vt tonaiiaitan 2o Tcr)"

Let /X'ge/céwfy/amyu;acyjmwa/% WWW of 7



208

W’gz/u; frimeny Somend areand hod F id ot beo{m«gwﬁn

ok of 17, cmd qut Bi= 2Ty rjredt,

T B pmﬁa’a]éfu %m&ﬁ/tzﬂw €, f/;)')/ /véa%u. Lpe tam
6. 1) — P

w w
E(’J — (}(,&(Zé((uf)mk/d“(/(Z,gl#'(xt(‘/ul) L?Je/@ .

Lt aia Hroum ket O o Komeormap e ol ol Lo o 6ur))
i P 15 emonticllly by Thunstlon compuctifrcalivn ta) ofrcr).
Meveaer  Out ) (plbpop o Duf (1) offiriken 1) aclyom B
s o0 PZ by wlly Lamse of covdimatd . Oy by oty bond
b ailon Q™) o Specy A r1) g allse zmo&caz/é/ .oZowz;—h o/
Qe () o Atkerr)= IR [ Ges] = RLST. Tha Zmolq,a%

Nt Ko
Cleinn,.
1) Thew grosty W.}Jozio conbinurreg mep ﬁﬁm ﬁ/ f07/5>7-

A = N
g Tuw) — T}
W @
A = Uzoal?ﬁ[d/{] g ied

2) Oz Owtlr) - eguirmucomdt . p
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