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Meson-nucleon TDAs

Hard exclusive meson electroproduction
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TDA support
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Polynomial expansion

TΛ
λ1λ2λ3

(w , t;µ) =
n∑

i , j=0

cij(µ)Pi (t)Πj(w)
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−1
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λ1λ2λ3
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∣∣∣ ξ+w
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√
µ(t)∫ 1

−1

dt µ(t) pi (t)pk(t) = δik
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pn(y), qn(y) → C (3/2)
n (y)

5/10



Polynomial expansion

TΛ
λ1λ2λ3

(w , t;µ) =
n∑

i , j=0

cij(µ)Pi (t)Πj(w)

cij(µ) =

∫ 1

−1
dw

∫ 1

−1
dt J(w)Pi (t)Πj(w)TΛ

λ1λ2λ3
(w , t;µ)

Pi (t) = pi (t)
√
µ(t)∫ 1

−1
dt µ(t) pi (t)pk(t) = δik

Πj(w) = qj(w)

√
η(w)

J(w)∫ 1

−1
dw η(w) qj(w)qk(w) = δjk

pn(y), qn(y) → C (3/2)
n (y)

5/10



Polynomial expansion

TΛ
λ1λ2λ3

(w , t;µ) =
n∑

i , j=0

cij(µ)Pi (t)Πj(w)

cij(µ) =

∫ 1

−1
dw

∫ 1

−1
dt J(w)Pi (t)Πj(w)TΛ

λ1λ2λ3
(w , t;µ)

Pi (t) = pi (t)
√
µ(t)∫ 1

−1
dt µ(t) pi (t)pk(t) = δik

Πj(w) = qj(w)

√
η(w)

J(w)∫ 1

−1
dw η(w) qj(w)qk(w) = δjk

pn(y), qn(y) → C (3/2)
n (y)

5/10



Evolution equations
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Kernel evaluation

➤ Consider Ĥ12 → x3 = 2ξ − x1 − x2

[Ĥ12T ](x1, x2;µ) =
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−1+ξ

dx ′2 δ(x1 + x2 − x ′1 − x ′2)

µ
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= −αS(µ)

2π
[Ĥ12 T ](x1, x2;µ)

➤ Notation: Pi

(
t(x1, x2)

)
Πj

(
w(x1, x2)

)
≡ bij(x1, x2)
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[Ĥ12 T ](x1, x2;µ)

➤ Notation: Pi

(
t(x1, x2)

)
Πj

(
w(x1, x2)

)
≡ bij(x1, x2)

7/10



Kernel evaluation
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Kernel evaluation

➤ Projection:
∫
Ω dx1 dx2 bij(x1, x2)
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Evolved TDA
3D numerical integrals

↓

µ
dcij(µ)

dµ
= −αS(µ)
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∑
kl
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[(

1 +
1

Nc

)
Iijkl +
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2
CF I

]
↑

evolves the coefficients instead of the TDA

evaluate cij(µI ) ∀ i , j ⇒ solve for cij(µF )

T Λ
λ1λ2λ3

(w , t;µF) =
n∑

i , j=0

cij(µF)Pi(t)Πj(w)
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Evolved TDA
WORK IN PROGRESS

↓

µ
dcij(µ)

dµ
= −αS(µ)

2π

∑
kl

ckl(µ)
[(

1 +
1

Nc

)
Iijkl +

3

2
CF I

]
↑

evolves the coefficients instead of the TDA

evaluate cij(µI ) ∀ i , j ⇒ solve for cij(µF )

T Λ
λ1λ2λ3

(w , t;µF) =
n∑

i , j=0

cij(µF)Pi(t)Πj(w)

10/10


	TDA definition and domain
	Evolution equation

