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V¡þÿ/��Oê

� Sg ´º� g �½�4¡§Modg � Sg �N�a+§Mg ´ Sg �

��m§X ∈Mg§é Sg þ�ÿÀ4� γ§�½Â�Ý¼ê lγ(X )

�ÓÔu γ ���4ÿ/��Ý"

½n (Margulis,Selberg,etc)

� L→∞�§X þ�ÝØ�L L�4ÿ/�ê8 ∼ eL/L§=

]{γ : lγ(X ) ≤ L} ∼ eL/L.

5µT(Ø�¡�/V¡����ê½n0"

½n (Mirzakhani,2008)

�3½Â3��mþ�¼ê B§¦�é?¿ X ∈Mg§� L→∞�§
X þ�ÝØ�L L�{ü4ÿ/�ê8 ∼ L6g−6 · B(X )�
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Mirzakhani��{

ÿÀ¡ Sg þ�{ü4�3Modg ��^e�kk��;�"��

éz�;�Ñy²÷vþãO�"Mirzakhani¢Sy²�(Ø´µ

½n (Mirzakhani,2008)

é Sg þ�{ü4� γ§�3Mg þ�¼ê B§�3�6u γ ÿÀa

.�~ê Cγ§¦�é?¿ X ∈Mg§� L→∞�§k
]{α ∈ Modg · γ : lα(X ) ≤ L} ∼ L6g−6 · Cγ · B(X )

5µT�{r�5�¯K=z¤
+�^;�¥�:�O�"�´ù

�Ú+�^;����§¦��ê8�O��ªl�êO�ü$�

õ�ªO�"
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{ü4�;� v.s.V(�;�

é {α ∈ Modg · γ : lα(X ) ≤ L}?1Oê�§´�½4V(�§4{
ü4�3Modg �;�¥Cz"�´��±�L5§�½4{ü4

�§4V(�3Modg �;�¥Cz"�X ´ X 3 Teich(Sg )¥

�����§Kk±eü�8Ü�m�éAµ{
α ∈ Modg · γ

α�{ü4�

∣∣∣∣∣ lα(X ) ≤ L

}
↔

{
Y ∈ Modg ·X
Y ∈ Teich(Sg )

∣∣∣∣∣ lγ(Y ) ≤ L

}

u´¯Kq=z¤3 Teich(Sg )¥éModg �+�^;��Oê§�±

|^ Teich(Sg )þ�AÛ(��ÏO�"
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Teich(Sg)´ÄV�º

¦+ Teich(Sg )3 TeichmüllerÝþeLyÑNõ�V�maq�5

�§,§

½n (Masur,1975)

3 Teich(Sg )¥�3ü^ÿ/�§§��pá3é��k.���¥§

ÏdÃ{D�VÝþ"

y²g´µ�ü�/L0.²"¡§þeü��Î¡��Ø��§÷

Y²��.�!ç���Ø �E Teichmüllerÿ/�"÷ü^ÿ/�

ré���§þ¡�:éA�E(��m§E,�3k.�� û"

½n (Masur-Wolf,1995)

Teich(Sg )Ø´ Gromov¿Âe δ-V�§$�Ø´ CAT (0)�"k


/�±�Ç�§k
/�±KÇ�"
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Teich(Sg)����AÛ

Ýþ�m�mü� f : (X , dX )→ (Y , dY )¡�[�åi\§e�3

L > 0§é?¿ x1, x2 ∈ X§Ñk

|x1 − x2|
L

− L ≤ |f (x1)− f (x2)| ≤ L|x1 − x2|+ L.

e�3V�¦�ü���Ñ´[�åi\§K¡ùü�Ýþ�m[�

å"�ä£tree¤[�å�Ýþ�m¡�[ä£quasi-tree¤"

½n (Bestvina-Bromberg-Fujiwara,2018)

éz� g Ñ�3¿©���ê n§¦�Modg �±¦È©)/�^3[

ä�¦È T = T1 × T2 × · · · × Tn þ§¦�

1 é?¿ t ∈ T§+�^�;�Modg · t � T ´[�åi\¶

2 Modg ¥?¿Ã����3 T þ��^´V.�å"
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Teich(Sg)� Thurston>.

� g ≥ 2�§Teich(Sg ) ∼= R6g−6 ¥�m¥"Thurston½Â
 PMF �
� Teich(Sg )�>.¦� Teich(Sg )

⋃
PMF ∼= R6g−6 ¥�4¥"

PMF£projective measured foliation� �¤�½ÂXeµ� F ´ Sg

þ�Û:�G(�£{¡�G(�¤§µ´ F þ�î�ÿÝ"é Sg þ

�� α§α3 (F , µ)e�ÿÝP� i(α, (F , µ))"ü��ÿÝ�G(

�3 PMF ¥@�´�Ó�§e§�þ¡�î�ÿÝ����~ê'
~"PMF ¥�z�:ÑP� [(F , µ)]§	¡��µ�L�K�da"

Teich(Sg )¥:�Xn Âñu [(F , µ)]§eé?¿{ü4� α, β§k

lim
n→∞

lα(X )

lβ(X )
=

i(α, (F , µ))

i(β, (F , µ))
.
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Teich(Sg)¥ÿ/�ªC;z>.��1�

éu GromovÀú>.ó§é?¿ÿ/� {Xt}§� t →∞�§Xt

7,Âñu>.?��:"

,� Teich(Sg )� Thurston>.§3 TeichmüllerÝþe§±þy�

�k3>.: [(F , µ)]¥��G(���H{�âk±þy�£Masur§

1980s¤"�3�^ÿ/� {Xt}§� t →∞�¬¥yÑ� x → 0+�

sin 1
x �uÑ1�"

½n (Lenzhen-Modami-Rafi,2018)

é?¿�g,ê d§Ñ3 Teich(Sd+1)¥�3�^ TeichmüllerÝþe�

ÿ/� {Xt}§¦�� t →∞�§Tÿ/�3 PMF ¥�4�8´ d

��ü/"
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Teich(Sg)�Vn�6/

Teich(Sg )¥�:´lÑüÓ� ρ : π1(Sg )→ Isom+(H2) ⊂ Isom+(H3)

��Ýa§§Ø=U�Ñ Sg þ�V(�§�U�Ñ Sg × Rþ�
V(�"Tn�V(�3ü�Ã¡�à©O´ ∂∞H3 ∼= S2 ¥�þ

e�¥¡3 ρ(π1(Sg ))�^e�û�m§ké¡�g,E(�"

ρ : π1(Sg )→ Isom+(H2)²L S2 þ�[�/Ó��Ý��§E,´�

Isom+(H3)�lÑüÓ�"Ó�U�Ñ Sg ×RþÃ�NÈ�V(�"
TV(�3ü�Ã¡�àE,kE(�§�Ø2é¡§u´��

Teich(Sg )× Teich(Sg )¥���:"�L5§k

½n (BersÓ�ü�z½n)

é?¿ (X ,Y ) ∈ Teich(Sg )× Teich(Sg )§Ñ�3 Sg × Rþ�V(
�§¦�ü�Ã¡�àE(�©O�X ,Y"
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Thurston�n�zV5½n

½n (Thurston)

éu¡ Sg þ� pseudo-AnosovÓ� ϕ§�E�±þ�¡m

M = Sg × [0, 1]/ ∼§Ù¥ (x , 0) ∼ (ϕ(x), 1)§KM þkV(�"

y²g´µ�X ∈ Teich(Sg )§é?¿�ê n§ϕnX �´ Teich(Sg )¥

�:"d BersÓ�ü�z½n§(ϕ−nX , ϕnX )U�Ñ Sg × Rþ�V
(�§�=�Ñ+L« ρn : π1(Sg )→ Isom+(H3) ∼= PSL(2,C)"-

n→∞§y² {ρn}ù�X�+L«Âñu,�+L« ρ∗"d�

M̃ = H3/ρ∗(π1(Sg ))þ�V(�§E,ÿÀÓ�u Sg × R§¿��
3V�å�^ fϕ : M̃ → M̃§¦� M̃/fϕ ∼= M"
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