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1 ��"M��F�$ Hilbert �� H F80tP"��S�MJd� H H8O�℄M��S��"8LI$r�*"Mp	Q�""Mp8LI$rF*"Mp [1], 
2_[L�;.YE�Md��D$C$ Fock �� [2] �.Y<k�GM~l�buoMF*"MpTB�G, H H8℄M&H�^3C$ Fock ��H8℄M8LI�z�F$�rF*"Mp�O}H�z�v�FQ$8/"℄M��T H F8)	��℄M�2D6F*"Mp℄M+)�V8Z�>�� Hida + 1975 3)�8�1KM{ [3] rx,g\$�WlU8���0S���� Obata[4] X�C, Ec 3 Ec 8����℄M>�$6oMF*"Mp℄M��v�$ Obata X&8>��e'$[�Æ8, Ec 3 E∗
c 8����℄M8oMF*"Mp℄M��vPh\/D� (���!�v� [4]).

H = L2(R3),6FKZ|r |·|0. T T�0�;M�6f<Ak=�f<	"|r {λj}∞j=0k {ej}∞j=0, 9 {ej}∞j=0 ^% H 8�Rm�=�t��> 1 < λ0 ≤ λ1 ≤ · · · → +∞, >�
δ =

( ∞∑

j=0

λ−2
j

) 1

2

, ρ = λ−1
0 , (1.1)�? 0 < ρ < 1, ρ < δ < ∞. E →֒ H →֒ E∗ r (H, T ) �K^3638 Gelfand F-R�9)

∀p ∈ R, |ξ|p = |T pξ|0; ∀q ≥ 0, |ξ|p ≤ ρq|ξ|p+q. (1.2)WUC5�2007-04-18; ��C5�2008-04-03
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〈·, ·〉 �S E∗
c × Ec H8=4[��
� (E) →֒ (L2) = L2(E∗, µ; C) →֒ (E)∗ T�=�1KM{8�K��� ‖ · ‖ �S6FKZ� 〈〈·, ·〉〉 �S (E)∗ × (E) H8=4[��
�&

Wiener-Itô-Segal k^� φ(x) =
∞∑

n=0
〈: x⊗n :, fn〉, ∀x ∈ E∗, |r φ ∼ {fn}.

φ ∈ (E)∗, ∃p ≥ 0, ‖φ‖2
−p =

∞∑

n=0

n!|fn|2−p ⇐⇒ fn ∈ (E⊗̂n
c )∗, ∃p ≥ 0,

∞∑

n=0

n!|fn|2−p < ∞.

φ ∈ (E), ∀p ∈ R, ‖φ‖2
p =

∞∑

n=0

n!|fn|2p ⇐⇒ fn ∈ E⊗̂n
c ,

∞∑

n=0

n!|fn|2p < ∞, ∀p ≥ 0. (1.3)a�℄M [5] TB, (E) 3 (E)∗ H8����℄M�6<h|r  L((E), (E)∗). CA�, Ec 3 E∗
c H8����℄M A, z A ∈  L(Ec, E

∗
c ), A∗ �S A 8℄T�&�Rq�=>

〈Aξ, η〉 = 〈ξ, A∗η〉, ∀ξ, η ∈ Ec. (1.4)�v$3D�!���m 1.1[6] (Schwartz i>�)

 L(Ec, E
∗
c ) ∼= E∗

c ⊗ E∗
c ,  L(Ec, Ec) ∼= Ec ⊗ E∗

c . (1.5)�m 1.2[4] (a�℄M8 Fock 5�) CA� Ξ ∈  L((E), (E)∗), .0q�iM 
{kl,m}∞l,m=0, kl,m ∈ (E

⊗̂(l+m)
c )∗ )Q

Ξφ =

∞∑

l,m=0

Ξl,m(kl,m)φ, ∀φ ∈ (E). (1.6)6F Ξl,m(kl,m) rwMi℄M� (1.6) R*B0 (E)∗ FV!�E Ξ ∈  L((E), (E)), 4 kl,m ∈
(E⊗̂l

c ) ⊗ (E⊗̂m
c )∗, (1.6) R*B0 (E) FV!��m 1.3[4] C Ξ ∈  L((E), (E)∗), >��W Ec × Ec H8fZ Ξ̂ D�

Ξ̂(ξ, η) = 〈〈Ξφξ , φη〉〉, ∀ξ, η ∈ Ec, (1.7)$ Ξ̂ r Ξ 8℄M
<�f�;�)
Ξ̂l,m(kl,m)(ξ, η) = 〈kl,m, η⊗l ⊗ ξ⊗m〉e〈ξ,η〉. (1.8)�v< 2 �>�$ A ∈  L(Ec, E

∗
c ) 8oMF*"Mp℄M dΓ(A), �>/ dΓ(A) T�Wa�℄M�& Schwartzi>�636 Fock 5�	< 3 �>�$a�fZ7"w8`l��$:G`lX&Ql℄M8oMF*"Mp℄M�

2 e�za^Zp
iu
CA� A ∈  L(Ec, E
∗
c ), x,�$ A ∈  L(Ec, Ec) 8oMF*"Mp℄M8>� [4].\� 2.1 ∀A ∈  L(Ec, E

∗
c ), |

A(n) =





n−1∑

k=0

I⊗k ⊗ A ⊗ I⊗(n−1−k), n ≥ 0,

0, n = 0.
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∀φ ∼ {fn}, fn ∈ E⊗̂n
c , & dΓ(A)φ ∼ {A(n)fn}, $ dΓ(A) r A 8a�oMF*"Mp℄M�1 A ∈  L(Ec, Ec) N�&�H>�638 dΓ(A) ∈  L((E), (E)). 1 A ∈  L(Ec, E

∗
c ) N�>� 2.2 �>/ dΓ(A) ∈  L((E), (E)∗). >/F$3a�℄M���8>�

B ∈  L((E), (E)∗) ⇐⇒ ∃p, q, C ≥ 0, ∀φ ∈ (E), ‖Bφ‖−q ≤ C‖φ‖p. (2.1)\m 2.2 E A ∈  L(Ec, E
∗
c ), 4 dΓ(A) ∈  L((E), (E)∗).� & A∗ 8����x,?5 ∃C, q ≥ 0, p ≥ 1, C ∀ej ∈ Ec,

|A∗ej|−q ≤ C|ej |p−1. (2.2)& (1.1), (1.2), (1.3) RyHR�x,)
|(A ⊗ I⊗(n−1))fn|2−p =

∑

j1,···jn

|〈(A ⊗ I⊗(n−1))fn, ej1 ⊗ · · · ⊗ ejn
〉|2|ej1 |2−p · · · |ejn

|2−p

=
∑

j1,···jn

|〈fn, A∗ej1 ⊗ ej2 ⊗ · · · ⊗ ejn
〉|2|ej1 |2−p · · · |ejn

|2−p

≤
∑

j1,···jn

|fn|2q|A∗ej1 |2−q|ej1 |2−p|ej2 |2−p−q · · · |ejn
|2−p−q

= |fn|2q
∑

j1

|A∗ej1 |2−q|ej1 |2−p

∑

j2,···jn

|ej2 |2−p−q · · · |ejn
|2−p−q

≤ |fn|2qδ2(n−1)
∑

j

C2|ej|2p−1|ej|2−p = C2δ2n|fn|2q . (2.3)& (2.3), (1.2), (1.3) Ry fn 8C$��x,��`{& ‖dΓ(A)φ‖−p,

∞∑

n=0

n!|A(n)fn|2−p =

∞∑

n=1

n!n2|(A ⊗ I⊗(n−1))fn|2−p ≤
∞∑

n=1

n!n2C2δ2n|fn|2q

≤ C2
∞∑

n=1

n!n2δ2nρ2nr|fn|2q+r

≤ |φ|2q+r sup
n≥1

n2(δρr)2n (∀r ≥ 0). (2.4); r Q_/�Q6 δρr < 1, 1* (2.4) R*B ≤ C‖φ‖2
q+r < +∞, �~ (1.3) R6

‖dΓ(A)φ‖2
−p =

∞∑

n=0

n!|A(n)fn|2−p ≤ C‖φ‖2
q+r./& (2.1) R6> dΓ(A) ∈  L((E), (E)∗).& (1.5) RF  L(Ec, E

∗
c ) ∼= E∗

c ⊗ E∗
c 6�CA� A ∈  L(Ec, E

∗
c ), .0q� Ã ∈ E∗

c ⊗ E∗
c ,)Q

〈Aξ, η〉 = 〈Ã, η ⊗ ξ〉, ∀ξ, η ∈ Ec. (2.5)ZÆ!� 1.2, iM r Ã 8wMi℄M Ξ1,1(Ã) ∈  L((E), (E)∗). �-�>/ Ξ1,1(Ã) O}H
T A 8a�oMF*"Mp℄M�\m 2.3 dΓ(A) = Ξ1,1(Ã).� x,�& (1.7) R{℄ dΓ(A) 8℄M
<�CA� ξ, η ∈ Ec, )
d̂Γ(A)(ξ, η) = 〈〈dΓ(A)φξ , φη〉〉 =

∞∑

n=0

n!〈A(n) ξ⊗n

n!
,
η⊗n

n!
〉 =

∞∑

n=1

1

n!

n−1∑

k=0

〈Aξ, η〉〈ξ, η〉n−1
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=

∞∑

n=1

1

(n − 1)!
〈Aξ, η〉〈ξ, η〉n−1 = 〈Aξ, η〉e〈ξ,η〉.& (1.8) k (2.5) R63 Ξ̂1,1(Ã)(ξ, η) = 〈Ã, η ⊗ ξ〉e〈ξ,η〉 = 〈Aξ, η〉e〈ξ,η〉. ZÆ℄M
<8q��6>>� 2.3.� 1 A ∈  L(Ec, Ec) N�& (1.5) R  L(Ec, Ec) ∼= Ec ⊗ E∗

c ?� Ã ∈ Ec ⊗ E∗
c . /&!�

1.2 6 Ξ1,1(Ã) ∈  L((E), (E)), #$>� 2.3 8�d6 dΓ(A) ∈  L((E), (E)).| τ ∈ E∗
c ⊗ E∗

c , &�Rq�=>
〈ξ, η〉 = 〈τ, η ⊗ ξ〉, ∀ξ, η ∈ Ec. (2.6)ZÆ (2.5) R�x,ÆRH) Ã = (I ⊗ A)∗τ .�-#$>� 2.3 �63��℄M8a�oMF*"Mp℄M�n 1 J ∂α r Ec H8oM℄M�z ∂αξ(x) = ∂|α|

∂x
α1

1
∂x

α2

2
∂x

α3

3

ξ(x), ∀ξ ∈ Ec, 6F |α| =

α1 + α2 + α3. &+ ∂α ∈  L(E, E)[6], &I�? dΓ(∂α) ∈  L((Ec), (Ec)). &>� 2.3, 6℄M
<r
d̂Γ(∂α)(ξ, η) = Ξ̂1,1(∂̃α) = 〈∂αξ, η〉e〈ξ,η〉 =

∫

R3

(∂α)ξ(x)η(x)dx · e
R

R3
ξ(x)η(x)dx

.n 2 J I ro:℄M�& (2.5),(2.6) R63 Ĩ = τ .

dΓ(I) = Ξ1,1(τ) =

∫

R3

∂∗
x∂xdx,zC$ Fock ��F8{Z℄M�E φ ∈ (E)∗, φ ∼ {fn}, 4 dΓ(I)φ ∼ {n · fn}.n 3 J q r Hc H8S�℄M�z qξ(x) = xξ(x), ∀ξ ∈ Ec.

dΓ(q) = Ξ1,1((I ⊗ q)∗τ) =

∫

R3

x∂∗
x∂xdx,zv� [7–8] Fa�℄M���O&"8A"℄M�n 4 J Eξ(x) =

√
x2 + m2ξ(x), ∀ξ ∈ Ec, 6F m r�ME"�

dΓ(E) = Ξ1,1((I ⊗ E)∗τ) =

∫

R3

√
x2 + m2∂∗

x∂xdx,zv� [7–8] Fa�℄M���O&"82"℄M�a�oMF*"Mp℄M�)ng8�E [9], 6>/T4J8�rv 2.4 (i) dΓ(A∗) = (dΓ(A))∗. f�;�E A = A∗, 4 dΓ(A) = (dΓ(A))∗.

(ii) E A M% E∗
C H88���`�>�4 dΓ(A) M% (E)∗ H88���`�>�

(iii) E A T Hc H8O�℄M�M%(℄M>�4 dΓ(A) M% Γ(Hc) H8(℄M>�
3 u
bg[e�za^Zp
iu
z�F#Q$℄MQl��-x,je>��G`l�X&℄MQl8a�oMF*"Mp℄M�\� 3.1 {e}∞j=0 T Hc 8�Rm�=�t� ej ∈ Ec, j = 0, 1, 2 · · ·, C ∀f, g ∈ E∗

c ⊗E∗
c ,E ∑

j,k

( ∑

i

〈f, ej ⊗ ei〉〈g, ei ⊗ ek〉
)
ej ⊗ ek, i, j, k = 0, 1, 2, · · · (3.1)



No.4 n��:�a�oMF*"Mp℄M 973V!�4$�r f , g 8`l�|r f ⊗1 g.�m 3.2 ∀A ∈  L(Ec, E
∗
c ), B ∈  L(Ec, Ec) (s9 A ∈  L(E∗

c , E∗
c ), B ∈  L(Ec, E

∗
c )), A , B8Ql AB ∈  L(Ec, E

∗
c ), 9 ÃB = Ã ⊗1 B̃.� & (3.1), (1.4) k (2.5) R�)

Ã ⊗1 B̃ =
∑

j,k

(
∑

i

〈Ã, ej ⊗ ei〉〈B̃, ei ⊗ ek〉)ej ⊗ ek

=
∑

j,k

(
∑

i

〈Aei, ej〉〈Bek, ei〉)ej ⊗ ek =
∑

j,k

(
∑

i

〈ei, A
∗ej〉〈Bek, ei〉)ej ⊗ ek

=
∑

j,k

(
∑

i

〈〈Bek, ei〉eiA
∗ej〉)ej ⊗ ek =

∑

j,k

〈Bek, A∗ej〉ej ⊗ ek

=
∑

j,k

〈ABek, ej〉ej ⊗ ek =
∑

j,k

〈ÃB, ej ⊗ ek〉ej ⊗ ek = ÃB.>��ZÆ>� 2.3 k!� 3.2, x,63℄MQl8a�oMF*"Mp℄M�\m 3.3 �$!� 3.2 8i��x,)
dΓ(AB) = Ξ1,1(Ã ⊗1 B̃).W k { }
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Generalized Differential Second Quantization Operator
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Abstract: In this paper, the authors define the differential second quantization operator of

any continuous linear operator from Ec to E∗
c . A Fock expansion by using Schwartz kernel

theorem is obtained. The differential second quantization operator of composition operator by

using tensor product is given.
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