MABUCHI GEOMETRY RELATIVE TO Z-MODEL POTENTIALS
YU-CHI HOU

ABSTRACT. We construct a complete geodesic metric dy, » on the relative finite energy space £7(X, 6, ¢)
for every p > 1, where 6 represents a big cohomology class and ¢ is an Z-model potential of positive
mass. The construction extends Gupta’s approximation method by establishing continuity of relative
envelopes under ds-approximation of singularity types.

1. INTRODUCTION

On a compact Kdhler manifold (X, wx), the problem of finding the canonical metric is closely
related to studying the geometric structure on the space of Kihler potentials

Hoyx :={p € C*(X) : wy := wx +dd¢p > 0},

which, up to normalization, parametrizes all Kdhler metrics cohomologous to wx. In [Mab87],
[Sem92], and [Don99], the authors discovered a Riemannian structure on H,,, whose geodesic
equation is a homogeneous complex Monge-Ampeére equation in one extra dimension. In [Che00],
Chen proved that this Riemannian structure gives rise to an honest metric d, on H,,.

Later, Darvas [Dar15] identified £7(X, wx) with the metric completion of the space of smooth
Kahler potentials for the L? path-length distance. These completions are geodesic metric spaces,
and their weak geodesics are constant-speed metric geodesics.

This picture extends beyond Kéhler classes. Darvas-Di Nezza-Lu [DDL18a|| constructed the
complete geodesic metric d; in arbitrary big classes, and Di Nezza—Lu [DL20] constructed d, for
p = 1in big and nef classes. Gupta [Gup25, Theorem 1.1] subsequently established the complete
geodesic metric structure on £7 (X, 0) for every big class {6}.

For potentials with prescribed singularities, the natural spaces are the relative finite energy
classes £7(X, 0, ¢), where ¢ is a positive-mass model potential. In a Kdhler class, Trusiani [Tru22]|
constructed a complete metric on (X, 6, ¢) using the relative Monge—Ampére energy. Xia [Xia23]
constructed a locally complete metric on the relative £ spaces by a pluripotential-theoretic approach.
Gupta [Gup23] established a complete metrizable topology on relative low energy spaces. For
model potentials of analytic singularity type, Gupta [Gup25, Theorem 3.7] further constructed
complete metrics on £7(X, 6, ¢) for which weak geodesics are constant-speed metric geodesics.

Our main result extends Gupta’s construction [Gup25, Theorem 3.7] from analytic singularity
types to positive-mass Z-model potentials. The notation is recalled below.

Theorem 1.1. Let (X, wx) be a compact Kihler manifold of dimension n, and let 6 be a smooth closed real
(1, 1)-form representing a big class. Let ¢ € PSH(X, 0) satisfy

(12) 0= Rlg] = Pilglz,  myi= [ 6>0.

For every p > 1, there is a complete metric dy y on EP (X, 0, ¢) for which weak geodesics are constant-speed

metric geodesics. When p = 1, dy 4 is given by the following formula, which agrees with the metric in [Tru22|
1
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in the Kihler setting:
(1.3) d1,$(11,0) = Eg,(u) + Egy(v) — 2Eg 4 (Po(11,v)).
Moreover, recall the [,-energy on £P(X, 0, ¢):
Iy(u,v) := /X lu—ol|P (0, +6)), uvelf(X,0,¢).
Then d) 4 is equivalent to the I,-energy, i.e., there exists C = C(n, p) > 0 such that

C 1, (u,0) < dpg(u,0)P < Cly(u,v).

It is also bi-Lipschitz equivalent to Xia’s metric (Corollary [4.5). Consequently, the two metrics have
the same Cauchy sequences and limits, and Xia’s metric is complete in this case.

The construction follows Gupta’s approximation method. By [DX24, Theorem 3.8], the Z-model
hypothesis provides analytic singularity types converging to [¢] in ds. These approximations need
not be monotone, so the passage to the limit requires an additional continuity argument. After
extracting a suitable sequence (¢;), we prove that relative envelopes of C'1 obstacles converge in
capacity and that their Monge-Ampere measures converge in total variation.

For u; = Py[¢](f;) with f; € CV1(X), this continuity gives the geodesic distance formula

lim dyp (Pol ;1 (fo), Polps1(f1))" / |tt0]7 6L,

where (1) is the weak geode51c joining up and u;. The geodesic distance formula makes the limiting
distance independent of the approximating sequence and the obstacle representatives. Decreasing
approximation then extends the metric to £7(X, 6, ¢).

Al Disclosure. This note grew out of the author’s investigation of a different problem.The author
and his advisor, Tamds Darvas, had previously considered the possibility of extending Gupta’s
construction in [Gup25|] to Z-model potentials through approximation in the d s-metric by potentials
of analytic singularity type. The author used GPT 6 Astra to help develop and revise the detailed
arguments, identify gaps, and check citations. The author subsequently checked, refined, and
rewrote the arguments. GPT 6 Astra also assisted with language editing.

Acknowledgments. The author thanks his advisor, Tamdas Darvas, for his support and enlightening
discussions, and Prakhar Gupta for useful discussions. Finally, he thanks his poor friend GPT 6
Astra for working overtime to talk with him and help produce this note.

2. NOTATION AND SETUP

Let (X, wx) be a compact Kdhler manifold of dimension 7, and let 8 be a smooth closed real
(1, 1)-form representing a big class. We write PSH(X, 6) for the set of 0-psh functions and

0" = (0 + dd“u)"

for the non-pluripolar Monge—Ampere measure of u € PSH(X, 6). Mixed products are also under-
stood in the non-pluripolar sense. We refer to [DDL25] for more details on the relative pluripotential
theory used below.

For a function f on X, we define the Monge—-Ampere envelope by

Po(f) := (sup{u e PSH(X,0) : u < f})*,  Po(f,g) := Po(min{f, g}),
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where * denotes upper semicontinuous regularization. For ¢ € PSH(X, 0), set

Plyll) = (fim By +C.0)) , RIY] = Bl91O)

A potential ¢ is model if ¢ = Py[¢]. We write u < v if u < v + C for some constant C, and [u] = [v] if
bothu <vand v < u.
Let Z(typ) denote the multiplier ideal sheaf of ti. Following [DX24], we define the Z-envelope:

Py[¢p]7 :=sup{v e PSH(X,6) : v <0, Z(tv) < Z(ty) for every t > 0} .

Throughout the note, we fix a potential ¢ satisfying

@1) o = Plp] = Polgl,  my - /X o > 0.

The relative full-mass and finite-energy classes are

E(X,0,¢) = {u e PSH(X,0) : u < ¢, / 0, = mq,}
X
and, forp > 1,
EF(X,0,¢) := {u e&(X,0,¢): / lu— ¥, < oo}.
X

We use the comparison functional

L(w,0) = [ Ju—olr(6] +62)
X
and the class of special envelopes:

Hop = {Pol¢](f) : f € C(X)},

where Cl'T(X) denotes the continuous functions with bounded distributional Laplacian. Every
element of £7(X, 0, ¢) admits a decreasing approximation by elements of Hyg 4.
For u with the same singularity type as ¢, the relative Monge—Ampeére energy is
n

1
Eo (1) := — Z/X(u—<p)95w;—k.
k

=0

It extends to £1(X, 0, ¢) by decreasing approximation. We also write

Py[¢](u, v) := Po[¢p](min{u, v}).
Foru,v e EF(X, 0, ¢), this agrees with Py(u, v).

We use the envelope construction of weak geodesics described in [DDL18b, Section 3.1]. Let
D:={CeC:1<|{| <e}andlet r: X x D — X be the projection. A curve (v;)p<;<1 in PSH(X, 0)
is a subgeodesic if

(x,8) = Vi || (x) € PSH(X x D, T*0).
For ug, uq € EP(X, 0, ¢), their weak geodesic u; is the upper semicontinuous regularization of the
supremum of all such subgeodesics satisfying
lim sup vy < uy, limsupv; < uy  pointwise on X.
t—0 t—1
We denote its right derivative at t = 0 by 1.

Throughout, convergence in capacity means convergence with respect to the Bedford-Taylor

capacity Cap,, , and |v[ denotes the total variation measure of a signed measure v.
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3. APPROXIMATION BY POTENTIALS WITH ANALYTIC SINGULARITIES

As indicated in the introduction, we now construct the approximation sequence and establish the
envelope convergence needed in the construction.

Since ¢ is an Z-model potential, [DX24, Lemma 3.2, Theorem 3.8] provide model potentials
¢; = Po[¢;] € PSH(X, 0) of analytic singularity type converging in the ds-metric:

ds([¢jl, [¢]) — 0.
By [DDL21) Lemma 3.7], we know that the masses of ¢; converge to the mass of ¢:
m(p]. — My > 0.

After discarding finitely many terms, we may assume that mg,, my > 6 for some 6 > 0.
Now, we apply [DDL21, Theorem 5.6]: after passing to a subsequence and relabeling, we find
v;, w; € PSH(X, 0) that sandwich ¢;:

(3.1) w; < ¢; < v, w; / ¢ almost everywhere, v; "\ ¢

The proof there also gives Py[v;] “\, ¢. We may therefore replace v; by Py[v;] and assume that v; are
model potentials. We will fix the sequence ¢; in the construction.

For u; = Py[¢](fi) € Hey, where f; € CY(X) and i = 0,1, we set

u, == Pylgj1(f;), i=0,1.
We will define the metric on Hg ¢ by
(3.2) dp,g(uo, u1) := ].11{130 dp,gp; (g, 1),

where d, 4, is the metric constructed in [Gup25| Theorem 3.7]. To justify this definition, we prove
that the limit exists and is independent of both the obstacle representatives f; and the chosen
approximation ¢; by showing the geodesic distance formula

o, mn)? = [ Jiol8,
X
where 1 is the weak geodesic joining 1o and u;.

Lemma 3.3. Let (¢;) be the sequence fixed above. For h € CY(X), set
Vii=Blg](h), V= Py[g](h).
Then V; — V in capacity and their non-pluripolar measures converge in total variation:

|97‘7/]_ — 9%()() — 0.
Proof. With the sandwiching sequence (3.1)), we have:
El]' = Pg[w]](h) < V] < P@[U]](h) =: b]
As w; 1 ¢, we can apply [Gup25, Lemma 4.2] so that
(tim pliod)) = Ralgleh) = v.

)
Thus Py[w;](h) — V in capacity. Meanwhile, Py[v;](h) decreases to a -psh function b > V. As v; is
a model potential,
b]' <0+ Sl}l(p h, Py [Uj] (h) < h.
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Passing to the limit gives b < ¢ + supy i and b < h. Consequently,
b < Py(¢p +suph, h) < Py[op](h) = V.
X

Therefore b = V, and Py[v;](h) — V in capacity. For every & > 0,
{IVi=V]|>¢e} c{laj— V[ >e}u{lbj—V]>e}

Subadditivity of capacity proves V; — V in capacity.
For the second assertion, we denote the contact sets D; := {V; = h} and D := {V = h}. By the
work of Di Nezza-Trapani [D121], we have

6{7,]_ =1p,0j, 6y = 1pb;,.
In particular, 8 is nonnegative on D; u D. For every ¢ > 0,
DA\D c {|V; = V][ >etu{0<h—-V <¢}.

Since |0} | is finite and absolutely continuous with respect to w¥, V; — V in capacity gives

limsup/ o) </ 16} -
joo JDAD (0<h—V<e}

Letting € | 0, we obtain f DAD 0, — 0. Hence, we see that
]

|9gj_eg|(><)=/ eg:m(p_m%u/ o — 0,
D;AD D/\D

where we use the fact that My, — M. O

4. CONSTRUCTION OF THE METRIC

We are now ready to prove Theorem [I.T} We divide the proof into several steps. Step 1. Constriic-
tion on He ¢: Fix fo, f1 € Cl'l(X), and write

W= Plg(f),  wi=Polgl(f),  i=01.

Let u{, ut be the corresponding weak geodesics. We will prove

(4.1) lim dM, (uo,ujl)p = /X |ng|”930,

j—o

where the dot denotes the right derivative at t = 0. We follow the strategy in [Gup25, §4].
First, we choose A > 0 with 8 < Awx. For T € R, by [DR16, Theorem 2.5], we have

e = Paay(fo i =) € c(X).

Since hr < fo, f1 — T, Po[¢j](hr) < Pg( ug, ”1 — 7). Conversely, since Pg(uo, u]i — 1) € PSH(X, Awy)

lies below fy, f1 — T, we have Py(u), u]1 T) < hy. Tt also lies below u) < ¢; + supy fo. Hence

Pg(u{), u]1 —T) < Py(¢j + S‘;{pfO/hr) < Polgj] (o).

We conclude that Py[¢;](h-) = Pg(u{), u]i — 7). Adapting the proofs of [Gup25, Lemmas 2.7 and 2.8]
to endpoints with the same bounded relative singularity type, we obtain

(i) > 7} = (Po(uf, u} — ) = u)} = {Po[@j] () = u})
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outside a pluripolar set. By [DT21], we know 926 is supported on D; = {u{) = fo}. Thus, we obtain

0" ({i) > T =/ or =07 o ({he = fol).
o il = 73) Bl —fo) Rolgyl(n) ({ir = fo})

The last equality uses the almost everywhere equality of the Hessians of /ir and fy on {h = fo}. The
same construction applied to ¢ gives the identity

i = <) - | 07 = 0 gy (e = fo)).
Polplhe)=foy 10 PN
Since {hr = fo} is independent of j, Lemma[3.3|and the preceding identities give

92{3(% > 1)) — 0, ({1ig > })

< b 19100) — OBylg1ney| (Ve = fo}) <

Together with my, — my, this also gives convergence

Op16,1(he) — OBafg1cne) | (X) — 0.

926({% < T}) = my, — 92{)({% > 1}) — my — 0, ({10 = }) = 0, ({tio < T}).
Put M := || f1 — fo| - Since |u]1 — ué| < M, the geodesic barrier and convexity give
Mt <ul < (1—tyu) + tl < ul)+ Mt.

Thus ]u6| < M, and similarly || < M. By the layer-cake formula,

/Xya{)v’ej% _ p/o 51 [92{;(% > s}) + 61 (1 < —s})] s

The expression in brackets converges for every s > 0 and is bounded by m¢,, uniformly bounded in
j. The dominated convergence theorem therefore gives

[ e, — [ lioler,
X 0 X

By [Gup25, Theorem 3.10], the left-hand side equals dp,(pj(u{), u]l')i" . This proves (.I). Since its
right-hand side depends only on 1, 13, the limit in is independent of all choices.
Symmetry and the triangle inequality pass to the limit. Recall the I,-energy:

(1, 0) := / lu— [P (67 + 61).
X
Lemmaand the uniform bound ]u{) - Mjll < |fo— fillo give
Ip(u{), u]1‘) — Ip(uo, uz).
Thus [Gup25, Lemma 3.9] yields a constant C = C(n, p) > 0 such that
(4.2) c ' p(u,v) <dpy(u,0)’ < Cly(u,v), u,v e Hoy.

Non-degeneracy follows from the relative domination principle in [DDL25, Theorem 3.12].
Step 2. Extension to E7(X,0,¢): For u € £P(X, 0, ¢), choose smooth functions f, \, u. Then

u’ = Py[p](fr) \ u,
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since u < u’ < f;. By [Gup25, Theorem 2.1], I, is continuous along simultaneous decreasing
sequences. The argument of [Gup25, Theorem 4.11] therefore shows that

dpg(u,0) := phjg) dp,(p(ug, ")

is well defined and independent of the approximations. As in [Gup25, Lemma 4.12 and Theo-
rem 4.13], it is a metric, satisfies on £P(X, 6, ¢), and is continuous along decreasing sequences.
Step 3. Completeness: Let (u;) be d, y-Cauchy. Holder’s inequality gives

I (uj, ) < (2mg) P I (uj, ) /P — 0.
By [Gup23, Theorems 4.5 and 5.4], applied to the weight |¢|, there is u € £1(X,0,¢) such that
Ii(uj,u) — 0 and u; — u in capacity.
Here we also use I, for the same nonnegative integral on PSH(X, 8), allowing the value +co. Fix
v € PSH(X,0) and A > 0. The functions min{|u; — v|?, A} are nonnegative, uniformly bounded,

and quasi-continuous and converge in capacity to min{|u — v|?, A}; values on pluripolar pole sets
are immaterial. Applying [DDL25|, Theorem 2.6] to 6;, and to the fixed measure 65 gives

/ min{|u — o], A}(0 + 6) < kiminf I (uy, 0).
X k—o0

Letting A — o0 and applying monotone convergence, we obtain
I < liminf I, (ug, v).
p(u,0) im in p(Ug, )
Taking v = ¢ gives I,,(u, ¢) < sup; I, (ur, ¢) < oo, where the uniform bound follows from (4.2)

and the triangle inequality. Since u has full relative mass, it follows that u € £7(X, 6, ¢). Taking
v = u; and using the Cauchy property, we conclude that

dpp(uj, u)P < Cly(uj,u) < Clilfninf I (uj, ug) — 0.
—00

Step 4. Weak geodesics: The argument of [Gup25, Lemma 5.3] extends the endpoint formula to
uo € Hopand uy € EP(X,0,¢):

]!747 uo,u1 / |M0‘p9

Indeed, decreasing approximation of #; gives decreasing initial derivatives converging to 1. Their
positive parts are uniformly bounded, while their negative parts increase. Dominated and monotone
convergence, respectively, give the formula.

For ug, uy € Hg,y, the slices u; have the same singularity type as ¢. Applying the endpoint formula
to s — uy and to the reversed geodesic gives

(4.3) dpp(uo,ur) = tdpe(uo,ur),  dpg(ur,ur) = (1—t)dpp(uo, u1).

For arbitrary endpoints in £7(X, 6, ), choose u! € Hg, decreasing to u;; then uj \, u;. By
[DDL25| Corollary 3.19], Py(uo, u1) € £(X,0,¢). The bounds Py(ug, u1) < uy < ¢ + C therefore imply

ur € £(X,0,¢). By (4.2), the triangle inequality, and @.3),
Ip(“f/ ¢) < C(t dp,rp(“g/ up) + dp,rp(”gr )",

which is uniformly bounded by decreasing continuity at the endpoints. The truncation argument
using [DDL25, Theorem 2.6] gives

Iy (e, ¢) < liminf I, (uf, ¢) < oc.
—00

Thus u; € EP(X, 0, ¢), and decreasing continuity extends (4.3) to arbitrary endpoints.
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Finally, applying its second identity to r — u,, for 0 <s <t <1, yields

S
dy (s, 11) = (1 - Z) dy (10, 1) = (£ — 5)d, (100, u1).

Hence weak geodesics are constant-speed metric geodesics.

Step 5. The case p = 1: For analytic singularity types, [Gup25, Lemmas 3.8 and 3.11] give the
rooftop energy formula. For u/ = Py[¢;](f) and u = Py[$](f), Lemma also applied to h = 0,
gives u/ — u and ¢; — ¢ in capacity. Since [/ — ¢;| < ||f] and all mixed masses equal my, — g,
we may apply [Gup25, Lemma 2.11] to the nonnegative weights 1/ — ¢; + || f|c and subtract the
convergent constant terms to obtain

E9,¢j(uj) — E9,¢(M).
The same applies to the rooftops, using the obstacle iy above. The analytic energy formula therefore
passes to the limit on 74 4. Decreasing approximation extends it to £1(X, 6, ¢), yielding (1.3). Here

Py(u,v) = Py[¢](u,v), since u,v < ¢ + C for some constant C.
We also record the following useful inequality:

(4.4) dpp(u,v)P < /(v —u)foy, u<o.
X

For endpoints in Hg,g, this follows from 0 < 1ip < v — u and (.1I). The general case follows by
ordered decreasing approximations and the weighted integral convergence established in the proof
of [Gup25, Theorem 2.1].

Finally, we end the note by comparing the metric d;, 4 on £7(X, 6, ¢) constructed above to the one

constructed by Xia [Xia23], which we denote by d, 4. By [Xia23, Lemma 6.10], for u < v it can be
characterized as the infimum of the lengths of finite increasing chains joining u to v:

R N-1 1/p
= i 1 —u;)Pe"
dp,p (1, 0) Ll:llgél-l}fgul\]zv Z </X(”z+1 u;) 0141‘) ’

i=0
where all u; belong to £7(X,0,¢). For any u,v € £F(X,0,¢), set P := Py(u,v), which belongs
to £7(X, 0, ¢) by [Xia23, Theorem 4.13]. The metric is given by the Pythagorean formula [Xia23,
Definition 6.7(2)]: ~ ~ ~
dp,(p(u, U)p = dp,(rf)(P, I/l)p + dP,(P(P' U)p.

Corollary 4.5. The metric dy, 4 is equivalent to Xia's metric dAM,, i.e., there exists C = C(n, p) > 0 such that
C_ldp,(p(u, v) < (fp,(,,(u, v) < Cdyy(u,v), foranyu,veF(X,0,¢).

In particular, (€7 (X, 0, ¢), dAM,) is complete.

Proof. For u < v, and the triangle inequality give

~ 1/p
dpg(u,0) < dpep(u,v) < (/ (v— u)¢’(9{f> .
X
For any u,v € £7(X, 0, ¢), we have from the triangle inequality and Holder’s inequality:
Ay (11,0) < dy g (Po(1t,0), 1) + dpy o (Po (14, 0),0) < dpp(Po(us, 0), 1) + i (Py(1,0),0)
<2V VP (4 (Py(u, 0), )P + iy (Py(u, 0),0)P) /P = 21-VPd,, 4 (u,0).
Conversely, by [DDL25, Theorem 3.6], we have

08, (u,0) < Lpy(u,0)=u} O + 1Py (1,0)=0}05 -
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Therefore, we have:

~

dp,p(u,0)F < /X((u — Py(u,0))P + (v — Po(u,v))P)0p < I, (1,v) < Cdpp(u,v)?.

Thus, dp, 4 and C/Z\p,qy are bi-Lipschitz equivalent and have the same Cauchy sequences. Completeness

follows from Theorem O
REFERENCES

[Che00] Xiuxiong Chen. “The space of Kdhler metrics”. In: J. Differential Geom. 56.2 (2000),
pp. 189-234.

[Dar15] Tamads Darvas. “The Mabuchi geometry of finite energy classes”. In: Adv. Math. 285
(2015), pp. 182-219.

[DDL18a] Tamads Darvas, Eleonora Di Nezza, and Chinh H. Lu. “L! metric geometry of big
cohomology classes”. In: Ann. Inst. Fourier (Grenoble) 68.7 (2018), pp. 3053-3086.

[DDL18b] Tamas Darvas, Eleonora Di Nezza, and Chinh H. Lu. “On the singularity type of full
mass currents in big cohomology classes”. In: Compos. Math. 154.2 (2018), pp. 380—409.

[DDL25] Tamas Darvas, Eleonora Di Nezza, and Chinh H. Lu. “Relative pluripotential theory on
compact Kiahler manifolds”. In: Pure Appl. Math. Q. 21.3 (2025), pp. 1037-1118.

[DDL21] Tamds Darvas, Eleonora Di Nezza, and Hoang-Chinh Lu. “The metric geometry of
singularity types”. In: Journal fiir die reine und angewandte Mathematik 771 (2021), pp. 137-
170.

[DR16] Tamaés Darvas and Yanir A. Rubinstein. “Kiselman’s principle, the Dirichlet problem
for the Monge-Ampeére equation, and rooftop obstacle problems”. In: J. Math. Soc. Japan
68.2 (2016), pp. 773-796.

[DX24] Tamads Darvas and Mingchen Xia. “The volume of pseudoeffective line bundles and
partial equilibrium”. In: Geom. Topol. 28.4 (2024), pp. 1957-1993.

[DL20] Eleonora Di Nezza and Chinh H. Lu. “LP metric geometry of big and nef cohomology
classes”. In: Acta Math. Vietnam. 45.1 (2020), pp. 53-69.

[DT21] Eleonora Di Nezza and Stefano Trapani. “Monge-Ampeére measures on contact sets”.
In: Math. Res. Lett. 28.5 (2021), pp. 1337-1352.

[Don99] S. K. Donaldson. “Symmetric spaces, Kdhler geometry and Hamiltonian dynamics”. In:
Northern California Symplectic Geometry Seminar. Vol. 196. Amer. Math. Soc. Transl. Ser. 2.
Amer. Math. Soc., Providence, RI, 1999, pp. 13-33.

[Gup23]  Prakhar Gupta. “A complete metric topology on relative low energy spaces”. In: Math.
Z.303.3 (2023), Paper No. 56, 27.

[Gup25]  Prakhar Gupta. “Complete geodesic metrics in big classes”. In: Trans. Amer. Math. Soc.
378.6 (2025), pp. 4129-4172.

[Mab87]  Toshiki Mabuchi. “Some symplectic geometry on compact Kidhler manifolds. I”. In:
Osaka |. Math. 24.2 (1987), pp. 227-252.

[Sem92]  Stephen Semmes. “Complex Monge-Ampere and symplectic manifolds”. In: Amer. J.
Math. 114.3 (1992), pp. 495-550.

[Tru22] Antonio Trusiani. “L' metric geometry of potentials with prescribed singularities on
compact Kdhler manifolds”. In: J. Geom. Anal. 32.2 (2022), Paper No. 37, 37.

[Xia23] Mingchen Xia. Mabuchi geometry of big cohomology classes with prescribed singularities.

2023. arXiv:|1907.07234 [math.DG].


https://arxiv.org/abs/1907.07234

	1. Introduction
	2. Notation and setup
	3. Approximation by Potentials with Analytic Singularities
	4. Construction of the metric
	References

