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Holomorphic function case

There is a function called Bergman kernel Kα(x , y) satisfying the reproducing
property:

For an entire, integrable function f , i.e. ∂x̄ f = 0 on Cn it holds

(Pαf )(x) :=

∫
Cn

f (y)Kα(x , y)dµnα(y) = f (x) ∀x ∈ Cn,

where
dµnα(y) := cαe

−αy·ȳdyndȳn.

Skew-symmetric
Kα(x , y) = Kα(y , x).

Holomorphic in x and antiholomorpic in y

∂x̄Kα(x , y) = ∂yKα(x , y) = 0,

where ∂x̄ := ( 1
2
∂
∂xk1

+ i
2
∂
∂xk2

)nk=1.
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Berezin transform: As α→∞

(Bαf )(x) :=

∫
Cn

f (y , ȳ)
Kα(x , y)Kα(y , x)

Kα(x , x)
dµnα(y)→ f (x , x̄).

∫
Cn

f (y , ȳ)
Kα(x , y)Kα(y , x)

Kα(x , x)
dµnα(y) ≈ e

∂x ·∂x̄
α f (x , x̄).

Berezin transform of two argument

(B2
αf )(x , z) :=

∫
Cn

f (y , ȳ)
Kα(x , y)Kα(y , z)

Kα(x , z)
dµnα(y)→ f (x , z̄).

∫
Cn

f (y , ȳ)
Kα(x , y)Kα(y , z)

Kα(x , z)
dµnα(y) ≈ e

∂x ·∂z̄
α f (x , z̄).
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Harmonic case

Cn → Rn

Entire functions ∂x̄ f = 0 → Harmonic functions ∆f = 0.

dµnα(y) = cαe
−αy·ȳdyndȳn → dµnα(y) := cαe

−α|y|2dyn.

Kα(x , y) → Rα(x , y).

Kα(x , y) = Kα(y , x) → Rα(x , y) = Rα(y , x).

∂x̄Kα(x , y) = ∂yKα(x , y) = 0 → ∆xRα(x , y) = ∆yRα(x , y) = 0.
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Bergman Kernel
The reproducing property
For harmonic, integrable function, i.e. ∆f = 0 on Rn it holds

(Pαf )(x) :=

∫
Rn

f (y)Rα(x , y)dµnα(y) = f (x) ∀x ∈ Rn.

The exact form of the harmonic Bergman Kernel is not as simple as in the
holomorphic case K(x , y) = ex·ȳ . One representation is

Rα(x , y) =
∞∑
m=0

αm

( n
2

)m
Zm(x , y),

where the generating function for Zonal harmonics Zm is

1− |x |2 |y |2(
1− 2x · y + |x |2 |y |2

) n
2

=
∞∑
m=0

Zm(x , y).

Another is

Rα(x , y) = Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;αu, αū

)
,

Φ2

(
−
c

;
b1 b2

− ; x , y

)
=
∞∑

k,j=1

(b1)k (b2)j

(c)k+jk!j!
xky j .

u = x · y + i

√
|x |2 |y |2 − (x · y)2.
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1− 2x · y + |x |2 |y |2

) n
2

=
∞∑
m=0

Zm(x , y).

Another is

Rα(x , y) = Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;αu, αū

)
,

Φ2

(
−
c

;
b1 b2

− ; x , y

)
=
∞∑

k,j=1

(b1)k (b2)j

(c)k+jk!j!
xky j .

u = x · y + i

√
|x |2 |y |2 − (x · y)2.
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Rα(x , y) =
∞∑
m=0

αm

( n
2

)m
Zm(x , y),

where the generating function for Zonal harmonics Zm is

1− |x |2 |y |2(
1− 2x · y + |x |2 |y |2

) n
2

=
∞∑
m=0

Zm(x , y).

Another is

Rα(x , y) = Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;αu, αū
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Berezin transform of one argument

It was shown by M. Englǐs in 2009 that as α→∞

(Bαf )(x) :=

∫
Rn

f (y)
Rα(x , y)Rα(x , y)

Rα(x , x)
dµnα(y) ≈ f (x)+

1

α

(
n − 2

2

1

|x |2
x · ∇+

(n − 2)

4(n − 1) |x |2
(x · ∇)2 +

1

4(n − 1)
∆

)
f (x) + . . .

for n even. But

(Bαf )(0) ≈ f (0) +
1

4α
∆f (0) + . . .

Stokes phenomenon.
Also not working in dimension one (n=1).
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Harmonic Berezin transform of two argument

Question: Is there a limit as α→∞

(B2
αf )(x , z) :=

∫
Rn

f (y)
Rα(x , y)Rα(z, y)

Rα(x , z)
dµnα(y)→ f (v),

for some v?

If so then

t · v = lim
α→∞

∫
Rn

t · y
Rα(x , y)Rα(z, y)

Rα(x , z)
dµnα(y).

Applying the Stokes theorem we have∫
Rn

(t · y) g(y)dµnα =
1

2α

∫
Rn

t · ∇g(y)dµnα,

so ∫
Rn

t · y
Rα(x , y)Rα(z, y)

Rα(x , z)
dµnα(y) =

1

2α

∫
Rn

t · ∇
Rα(x , y)Rα(z, y)

Rα(x , z)
dµnα(y).
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=
1

2α

1

Rα(x , z)

∫
Rn

Rα(z, y)t · ∇yRα(x , y) + Rα(x , y)t · ∇yRα(z, y)dµnα(y),

since ∆Rα = 0 then by reproducing property

=
1

2α

t · ∇zRα(x , z) + t · ∇xRα(z, x)

Rα(x , z)
.

Remember that

Rα(x , y) = Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;αu, αū

)
,

thus

(B2
αt · y)(x , z) =

Φ2

(
−
n
2

;
n
2

n
2
− 1
− ;αu, αū

)
Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;αu, αū

) t · ∇x + t · ∇z

2
u

+

Φ2

(
−
n
2

;
n
2
− 1 n

2
− ;αu, αū

)
Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;αu, αū

) t · ∇x + t · ∇z

2
ū.
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)
,

thus

(B2
αt · y)(x , z) =

Φ2

(
−
n
2

;
n
2

n
2
− 1
− ;αu, αū
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Hypergeometrization

Rα(x , y) = 0P1

(
−
n
2

;αx , y

)
=
∞∑
m=0

αm

( n
2

)m
Zm(x , y).

Generally, for f function of a real argument x ∈ R

pfq

(
a1 . . . ap
c1 . . . cq

; x

)
:=
∞∑
k=0

f (k)(0)xk

k!

(a1)k . . . (ap)k

(c1)k . . . (cq)k
.

For a function of a vector argument x ∈ Rn

pfq

(
a1 . . . ap
c1 . . . cq

; x

)
:= pfq

(
a1 . . . ap
c1 . . . cq

; tx

)∣∣∣∣
t=1

=
∞∑
k=0

(x · ∇)k f (0)

k!

(a1)k . . . (ap)k

(c1)k . . . (cq)k
.

For a symmetric function F (tx , y) = F (x , ty) ∀t near 1

0F1

(
−
c

; x , y

)
:= 0 (F (·, y))1

(
−
c

; x

)
= 0 (F (x , ·))1

(
−
c

; y

)
.
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Examples
Monomials f (x) = xm

0f1

(
−
c

; x

)
=

1

(c)m
xm 1f0

(
a
− ; x

)
= (a)mx

m.

Exponentials

1 exp0

(
a
− ; x

)
= (1− x)−a

0 exp1

(
−
a

; x

)
∝ Bessel.

Confluent hypergeometric function

1F1

(
a
c

; x

)
= 1 exp1

(
a
c

; x

)
= 0f1

(
−
c

; x

)
,

f = (1− x)−a.
Φ2 function

Φ2

(
−
c

;
b1 b2

− ; x , y

)
=0f1

(
−
c

; 1

)
,

f (t) = (1− tx)−b1 (1− ty)−b2 .
when y = x

Φ2

(
−
c

;
b1 b2

− ; x , x

)
=1F1

(
b1 + b2

c
; x

)
,

Rα(x , x) = 1F1

(
n − 2
n
2
− 1

;α |x |2
)
.
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1
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xa−c−1 + . . .

)
Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of 1F1

(1−x)−a = (−x)−a

(
1−

1

x

)−a

≈ (−x)−a−a(−x)−a−1 +
a(a + 1)

2
(−x)−a−2 + . . . .

1F1

(
a
c

; x

)
= 0LHS1

(
−
c

; x

)
= 0RHS1

(
−
c

; x

)
?

xm →
1

(c)m
xm =

Γ(c)

Γ(c + m)
xm ⇒ x−a →

Γ(c)

Γ(c − a)
x−a.

1F1

(
a
c

; x

)
?
≈

Γ(c)

Γ(c − a)
(−x)−a − a

Γ(c)

Γ(c − a− 1)
(−x)−a−1 + . . .

But

1F1

(
a
c

; x

)
= ex1F1

(
c − a
c

;−x
)
≈ ex

(
Γ(c)

Γ(a)
xa−c − (c − a)

Γ(c)

Γ(a− 1)
xa−c−1 + . . .

)
Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of 1F1

(1−x)−a = (−x)−a

(
1−

1

x

)−a

≈ (−x)−a−a(−x)−a−1 +
a(a + 1)

2
(−x)−a−2 + . . . .

1F1

(
a
c

; x

)
= 0LHS1

(
−
c

; x

)
= 0RHS1

(
−
c

; x

)
?

xm →
1

(c)m
xm =

Γ(c)

Γ(c + m)
xm ⇒ x−a →

Γ(c)

Γ(c − a)
x−a.

1F1

(
a
c

; x

)
?
≈

Γ(c)

Γ(c − a)
(−x)−a − a

Γ(c)

Γ(c − a− 1)
(−x)−a−1 + . . .

But

1F1

(
a
c

; x

)
= ex1F1

(
c − a
c

;−x
)
≈ ex

(
Γ(c)

Γ(a)
xa−c − (c − a)

Γ(c)

Γ(a− 1)
xa−c−1 + . . .

)
Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of 1F1

(1−x)−a = (−x)−a

(
1−

1

x

)−a

≈ (−x)−a−a(−x)−a−1 +
a(a + 1)

2
(−x)−a−2 + . . . .

1F1

(
a
c

; x

)
= 0LHS1

(
−
c

; x

)
= 0RHS1

(
−
c

; x

)
?

xm →
1

(c)m
xm =

Γ(c)

Γ(c + m)
xm ⇒ x−a →

Γ(c)

Γ(c − a)
x−a.

1F1

(
a
c

; x

)
?
≈

Γ(c)

Γ(c − a)
(−x)−a − a

Γ(c)

Γ(c − a− 1)
(−x)−a−1 + . . .

But

1F1

(
a
c

; x

)
= ex1F1

(
c − a
c

;−x
)
≈ ex

(
Γ(c)

Γ(a)
xa−c − (c − a)

Γ(c)

Γ(a− 1)
xa−c−1 + . . .

)
Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of 1F1

(1−x)−a = (−x)−a

(
1−

1

x

)−a

≈ (−x)−a−a(−x)−a−1 +
a(a + 1)

2
(−x)−a−2 + . . . .

1F1

(
a
c

; x

)
= 0LHS1

(
−
c

; x

)
= 0RHS1

(
−
c

; x

)
?

xm →
1

(c)m
xm =

Γ(c)

Γ(c + m)
xm ⇒ x−a →

Γ(c)

Γ(c − a)
x−a.

1F1

(
a
c

; x

)
?
≈

Γ(c)

Γ(c − a)
(−x)−a − a

Γ(c)

Γ(c − a− 1)
(−x)−a−1 + . . .

But

1F1

(
a
c

; x

)
= ex1F1

(
c − a
c

;−x
)
≈ ex

(
Γ(c)

Γ(a)
xa−c − (c − a)

Γ(c)

Γ(a− 1)
xa−c−1 + . . .

)
Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of 1F1

(1−x)−a = (−x)−a

(
1−

1

x

)−a

≈ (−x)−a−a(−x)−a−1 +
a(a + 1)

2
(−x)−a−2 + . . . .

1F1

(
a
c

; x

)
= 0LHS1

(
−
c

; x

)
= 0RHS1

(
−
c

; x

)
?

xm →
1

(c)m
xm =

Γ(c)

Γ(c + m)
xm ⇒ x−a →

Γ(c)

Γ(c − a)
x−a.

1F1

(
a
c

; x

)
?
≈

Γ(c)

Γ(c − a)
(−x)−a − a

Γ(c)

Γ(c − a− 1)
(−x)−a−1 + . . .

But

1F1

(
a
c

; x

)
= ex1F1

(
c − a
c

;−x
)

≈ ex
(

Γ(c)

Γ(a)
xa−c − (c − a)

Γ(c)

Γ(a− 1)
xa−c−1 + . . .

)
Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of 1F1

(1−x)−a = (−x)−a

(
1−

1

x

)−a

≈ (−x)−a−a(−x)−a−1 +
a(a + 1)

2
(−x)−a−2 + . . . .

1F1

(
a
c

; x

)
= 0LHS1

(
−
c

; x

)
= 0RHS1

(
−
c

; x

)
?

xm →
1

(c)m
xm =

Γ(c)

Γ(c + m)
xm ⇒ x−a →

Γ(c)

Γ(c − a)
x−a.

1F1

(
a
c

; x

)
?
≈

Γ(c)

Γ(c − a)
(−x)−a − a

Γ(c)

Γ(c − a− 1)
(−x)−a−1 + . . .

But

1F1

(
a
c

; x

)
= ex1F1

(
c − a
c

;−x
)
≈ ex

(
Γ(c)

Γ(a)
xa−c − (c − a)

Γ(c)

Γ(a− 1)
xa−c−1 + . . .

)

Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of 1F1

(1−x)−a = (−x)−a

(
1−

1

x

)−a

≈ (−x)−a−a(−x)−a−1 +
a(a + 1)

2
(−x)−a−2 + . . . .

1F1

(
a
c

; x

)
= 0LHS1

(
−
c

; x

)
= 0RHS1

(
−
c

; x

)
?

xm →
1

(c)m
xm =

Γ(c)

Γ(c + m)
xm ⇒ x−a →

Γ(c)

Γ(c − a)
x−a.

1F1

(
a
c

; x

)
?
≈

Γ(c)

Γ(c − a)
(−x)−a − a

Γ(c)

Γ(c − a− 1)
(−x)−a−1 + . . .

But

1F1

(
a
c

; x

)
= ex1F1

(
c − a
c

;−x
)
≈ ex

(
Γ(c)

Γ(a)
xa−c − (c − a)

Γ(c)

Γ(a− 1)
xa−c−1 + . . .

)
Correct answer

1F1

(
a
c

; x

)
∼ ex

Γ(c)

Γ(a)
xa−c +

Γ(c)

Γ(c − a)
(−x)−a.



Berezin
transform

of two
argument

Petr
Blaschke

asymptotic expansions of Φ2

f (t) := (1− tx)−b1 (1− ty)−b2 = (−tx)−b1 (−ty)−b2

(
1−

1

tx

)−b1
(

1−
1

ty

)−b2

.

Φ2

(
−
c

;
b1 b2

− ; x , y

)
= 0f1

(
−
c

; 1

)
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Φ2

(
−
c

;
b1 b2

− ; x , y
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≈

Γ(c)

Γ(c − b1 − b2)
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Φ2
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−
c

;
b1 b2

− ; x , y
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(
−
c

;
c − b1 − b2 b2

− ;−x , y − x

)
= eyΦ2

(
−
c

;
b1 c − b1 − b2

− ; x − y ,−y
)
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Berezin
transform

of two
argument

Petr
Blaschke

asymptotic of Φ2

As |α| → ∞

Φ2

(
−
c

;
b1 b2

− ;αx , αy

)
=

Γ(c)

Γ(b1)
αb1−cxb1+b2−c (x − y)−b2eαxO(1)

+
Γ(c)

Γ(b2)
αb2−cyb1+b2−c (y − x)−b1eαyO(1)

+
Γ(c)

Γ(c − b1 − b2)
α−b1−b2 (−x)−b1 (−y)−b2O(1),

hence

Φ2

(
−
n
2

;
n
2

n
2
− 1
− ;αu, αū

)
= u

n
2
−1(u − ū)1− n

2 eαuO(1)

+ (
n

2
− 1)α−1ū

n
2
−1(ū − u)−

n
2 eαūO(1)

+
Γ( n

2
− 1)

Γ(1− n
2

)
α1−n(−u)−

n
2 (−ū)1− n

2 O(1),
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2 (−ū)1− n

2 O(1),



Berezin
transform

of two
argument

Petr
Blaschke

No go

(B2
αt · y)(x , z) ∼

B1eαu + B̄1eαū + C1α
1−n
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.

For x · z > 0 or n even, the limit does not exists!. . . when α ∈ R.
We must make α ∈ C such that <(αu) > <(αū), <(αu) > 0 and <(α) > 0. Let

α = |α| e iθ, u = |x | |z| e iϕ, sinϕ ≥ 0, cos θ > 0,

we get

cos(θ + ϕ) > cos(θ − ϕ) cos(θ + ϕ) > 0

cos θ cosϕ− sin θ sinϕ > cos θ cosϕ+ sin θ sinϕ cos θ cosϕ > sin θ sinϕ

2 sin θ sinϕ < 0

for sinϕ > 0 sin θ < 0 tan θ < cotgϕ.

Always possible for noncolinear x , z!
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α = |α| e iθ, u = |x | |z| e iϕ, sinϕ ≥ 0, cos θ > 0,

we get

cos(θ + ϕ) > cos(θ − ϕ) cos(θ + ϕ) > 0

cos θ cosϕ− sin θ sinϕ > cos θ cosϕ+ sin θ sinϕ cos θ cosϕ > sin θ sinϕ

2 sin θ sinϕ < 0

for sinϕ > 0 sin θ < 0 tan θ < cotgϕ.

Always possible for noncolinear x , z!



Berezin
transform

of two
argument

Petr
Blaschke

No go

(B2
αt · y)(x , z) ∼

B1eαu + B̄1eαū + C1α
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The point

For α ∈ C such that <(αu) > <(αū), <(αu) > 0 and <(α) > 0 as |α| → ∞

(B2
αt · y)(x , z)→

t · ∇x + t · ∇z

2
u

=
t · ∇x + t · ∇z

2

(
x · z + i

√
|x |2 |z|2 − (x · z)2

)

=
t · (x + z)

2
+ i

x · t(|z|2 − x · z) + z · t(|x |2 − x · z)√
|x |2 |z|2 − (x · z)2

.

v := x
u − |z|2

u − ū
+ z

u − |x |2

u − ū
.

v · v̄ = 2(|x |2 + |z|2).
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Polynomial case

Let pM be a polynomial of degree M then

(B2
αpM)(x , z) =

∑
β,β2,γ,γ2

C(β, β2, γ, γ2, α, x , z)

Φ2

( n
2
− 1 + β

n
2
− 1 + γ n

2
− 1 + γ2

;
n
2
− 1 + β2

n
2
− 1 + β2

− ;αu, αū

)
Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;αu, αū

) .
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Actually

∫
Rn

pM(y)Rα(x , y)Rα(z, y)dµnα(y) =

∑
j1...j10

( n
2
− 1)j2+j3+j5+j7+2j8+j9+2j10

( n
2
− 1)j2+2j3+2j5+2j7+4j8+j9+3j10

( n
2
− 1)j4+···+j10

( n
2
− 1)j4+j5+2(j6+···+j10)

|x |2(j3+j5+j7+2j8+j10) |z|2(j6+···+j10) 2−2j1−2j3+j7 (−1)j3+j5+j6+j8+j9α−2j1+j5+j7+2j8+j9+2j10

j1! . . . j10!

∆j2+j3+j6+j7+j8
t (x · ∇t)

j2+j9+j10 (z · ∇t)
j4+j5pM(t)|t=0

Φ2

( n
2
− 1 + j2 + j3 + j5 + j7 + 2j8 + j9 + 2j10

n
2
− 1 + j2 + 2j3 + 2j5 + 2j7 + 4j8 + j9 + 3j10

n
2
− 1 + j4 + j5 + 2(j6 + · · ·+ j10)

;

n
2
− 1 + j4 + · · ·+ j10

n
2
− 1 + j4 + · · ·+ j10

− ;αu, αū

)
,

where the summation indecies are non-negative integers bound by the following
inequality

2j1 + j2 + 2j3 + j4 + j5 + 2j6 + 2j7 + 2j8 + j9 + j10 ≤ M.
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As |α| → ∞

Φ2

(
a

c1 c2
;

b b
− ;αu, αū

)
∼

Γ(c1)Γ(c2)

Γ(b)Γ(a)
αb+a−c1−c2u2b+a−c1−c2 (u − ū)−beαu ,

where α ∈ C such that <(αu) > <(αū) and <(αu) > 0.

Φ2

(
a

c1 c2
;

b1 b2

− ; x , y

)
=
∞∑

j,k=0

(a)j+k

(c1)j+k (c2)j+k

(b1)j (b2)k

j!k!
x jyk .

We get
(B2
αp)(x , z)→ p(v).
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Colinear case

For t > 0 as α→ +∞

(B2
αf )(x , tx) :=

∫
Rn

f (y)
Rα(x , y)Rα(tx , y)

Rα(tx , x)
dµnα(y)

(B2
αf (|y |2))(x ,−tx) → f (0) (n odd).

(B2
αf (|y |2))(x , tx) → f (t |x |2) (∀t n even).

(B2
αe

z·y )(x , t, x) → e
t
2
ūz,x+ 1

2
uz,x

1F1

( n
2
− 1

n − 2
; ivz,x (t − 1)

)
.

(B2
αe

z·y )(x , tx) → ez·xΦ2

(
−

n − 2
;

n
2
− 1 n

2
− 1

− ;
t − 1

2
u,

t − 1

2
ū

)
.

(B2
αe

z·y )(x , 0) → Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;
u

2
,
ū

2

)
= R 1

2
(x , z).

When t < 0 the limit mostly does not exists.
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ū

)
.

(B2
αe

z·y )(x , 0) → Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;
u

2
,
ū
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ūz,x+ 1

2
uz,x

1F1

( n
2
− 1

n − 2
; ivz,x (t − 1)

)
.

(B2
αe

z·y )(x , tx) → ez·xΦ2

(
−

n − 2
;

n
2
− 1 n

2
− 1

− ;
t − 1

2
u,

t − 1

2
ū
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For t > 0 as α→ +∞

(B2
αf )(x , tx) :=

∫
Rn

f (y)
Rα(x , y)Rα(tx , y)

Rα(tx , x)
dµnα(y)

(B2
αf (|y |2))(x ,−tx) → f (0) (n odd).

(B2
αf (|y |2))(x , tx) → f (t |x |2) (∀t n even).

(B2
αe

z·y )(x , t, x) → e
t
2
ūz,x+ 1

2
uz,x

1F1

( n
2
− 1

n − 2
; ivz,x (t − 1)

)
.

(B2
αe

z·y )(x , tx) → ez·xΦ2

(
−

n − 2
;

n
2
− 1 n

2
− 1

− ;
t − 1

2
u,

t − 1

2
ū

)
.

(B2
αe

z·y )(x , 0) → Φ2

(
−

n
2
− 1

;
n
2
− 1 n

2
− 1

− ;
u

2
,
ū

2

)
= R 1

2
(x , z).

When t < 0 the limit mostly does not exists.
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Applications

What are the applications of the Berezin transform of two argument?
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