ooooboooao
7790 1992 0 149-160

149

Low emev&y 4cq'tfey.im3_ with mee‘traHe. wafl

im tevactiama

H B8 EmAd— (Shim-ichi Shimada )

o) ﬁ’fl Schv'&dﬁmaek 1F ﬁ\%‘\ |2 %'7 5,
Hl;-__._A.-y%(x)§(|x\-‘-Q.) % Lz(‘?3),

LU, (W ER A o R Sz TxeR s m=al L UR KT mt

{7
(

v Lok EREEE. S kiDiaca 7oy gty %"Za.

it

toWmaofeERME a, & HREL RS2 el T, Petgold (47
TH b I, IKebe- Shimada(2] A~ n & w o g% oN L
Rt bamtag MR iy o EARMEME R k2 M
RE R A, R 2ck®A EA LB,
Ak, ] = (Tu, 00) + <3TU, Y0 Domlhl= H(R),

e, H®Y r Sobolevsp, , V3 H®) 2 L(S), traceop.,
CORL®) aRFE, < ,> B LS amAmt"H4a. . T
CARARBEAT L TH e hnd o, -0 9B D
EAAEREH LA, WA taH ¥HEL 3, Hutkm o K

e b E D Ao RAEREM E L >33 T Y R ES TN



150

A, BPL,
Dom (H) = Jue L, (B) ) weH®Y), u e HORSq)

($%),0 - (). 0 = fluw }

"

Hu=-au om‘pz\SQ

A )

g HYH,=-a (fwzonrMid3ba)rgiiLmidt

ThHA, ( (e R mfIs La ko

%; Lk v, W aq L‘tPFMM«m- Scl\wim%t,v‘ Q%‘ L g % b 3.

| . TS Ix—¢\
0 feoy) = et - ;:-,;‘S ﬁr{:r %(3)&('@,?)35%
qQ

o) . TeR\Y R 3 L. CORY) - FLEOARE L LG, oo
31(1)3> E O

S0, 008) = BT 0T) om ROV-S,

(%%L 1) - (g-g-‘—)_ 3 2§ F200I)  om g
tH Y av. AL EERERD LT B A L k3, B},
@1 oo WA BT T FRG.

s ix
(38 LT e \
$,(,-1) = e - ———-—‘—‘hm BCIBL, 0y wy) + O(TL‘I;) (x> w)

X
\(_'bﬂ\% (wlzm'Q)f:_)%l_) . N :_-(“‘

, , \ Lyu)’.x__‘_____;___ )
(L) F(hw,u))‘-‘— ﬁzgdsx%(’oe 3+(x/yu))
3

a



151

1], Aw’t’(cvim% Am;:\'l'tude tef WM B, T v 3 S-matyx .

13 (SHuw)w) = uw) -1 Ysldw/ FF(r 0, w') ww (wel,(8§%))

'(K%k 1T %, veolxitL . Sr-1 1 L(G$¥ £ o trace class
WA T By,

(FSF WO = (8,
ARY L, TuBsTehe 3 ( S=wiwon BREak, F

Wm0 we CCURN o) )

B Fowvier TR ), AT R w, TF — Y (F>0) 9 total

evoss seckiam R,

2
W) Tppy L w) = ‘HLLS dw' | F(r, o, w))
St ,

%1 wr,

Ao BRYR. Yo a v 2, Flhw,w), Sy, 0 thw) 2 o
MAEHe s 23Bas e b BK 9 shol range poluitial
R Lo’ A\Levevio""G\»o'aTg,,,}"er%k’kvahmf'1], Jemarm-Kato( 3]
Tah b, Ak atsAN. HEMBE LT, L RT R
WEER 4L B, vioa k3 g BEFR. H XA, K
LYY A e o Ee iy, Tt k31T h, 1 <Cn,

W0z Ve CR¥) oA v es tenin, sthibafhy
i os-wave (AE#T 2=0), P-wave (2=1) ¢ L < 5 v %4

L%, = Vo o ﬂ% 3. W{,-L(.V', w) /J.Ca'tte,vzmg ‘ema,-u\ N E4] 'ﬁ" ?‘\



152

WL na,

§2. WAty &

SR EdAab B, FherLaah, w2yt Phy 3.
1). 1) o Flrw, ') & Lippmamn- Schwimaev e, EH WL, ko v
Ry,

"

’ ~ rw’s i .
2.1) Plrw,w) g‘w}<(“-T*) (e ),%eww V.

:_ :’ _(n\ .

UALSE] |
(T\*‘*)““':F‘EET%%—\—W’ g 48y (welil8a), x e a)
a

™, 'AYJ;, 1 L(Sa) ko C.um}:ﬂ(‘.t op. R 5B,

2) Temam-Kelo (3 )0 735 ¥ % ht, ybo o b 3
@2y O-F 5 - oo VY 4 Gy Y 4 Cot Cyv 4+ = i B(LS))
cBRM 3%, CoC, 20 1hdpeddnr, |-T omd
Sp, NO-T) o g vki1z, NO-T) v kot wEisns hg
(XFLbtEETA4TRREY) "1 3,

N(i-T.) = N,® N2

¢, NO=-Todamw ™ <ubdro 43 6 on. Faox
L

(4
(¢

o4 mE - <N, XwmENitF3 . NoFlbA

.

\ “ -
<Y, 4y W) e EARAL L peNGU-T,) & &5 T 3 T,



153

@) Ny= fet 5 cey v Eawmta., No=lueNa-Ty; <u,g>=0]
TH 3., Tarda NO-T.) oKt 2 @) athd Y, K
LY = SN NS A S
D NO-T) = byav 3 E8Y

Nigdod | aa=lefavs %148

Nodol , Nu=fo} v % 48

W) N Y N, 456} . Y]

——————

n

n NGO-T)

1

W) NO-T)

etk kG0 ) o Bw R E e WAL
NDERM D C,=C=0
N ELAESEAAERE ) e BLISH) Lo,y 30 m &, T

C..\ = Coy

, Pl

C..= 0

W 2D H AR E Can e €B(LASD), Coua¥? 40 h o T
Cca=Capn Coy = Capa

W38 D Ca=Cl,n, €= Coa t Gy

a ¥R 1, T uwd, L., NO-T) % NH) (8 A4 o w3 e

TABATEM) v amih ok UhE .

. NO-F) =30} S N(H) =10 |

« Np v N(H) AR, B TR compactop. B a T, Ho X

AR R s BATHMIARKDL THS. A% % 52355

'1%< ¥, trvace op. (e NEH) it el q )



154

¥ YiNmy) 5 NHY — N

TH Y. Y % Rw

- {
T, 3 No— NH)  (Tuix) = 4%%"\%_%2\
Sa

‘M%)JS.} (xeR)
T4 205 ma,
o Ny 9 % 18 H a3k 9 % V% o Foovy'r v A (%) R
5., 8P, ve N, (Q3yarEsicl Lo ) P L.
uty = (LP) v B < . uw g «hr 3.
AU =0 om R\ Sq , (%1‘"\:),,(1) —(%%:)_(x):f,«x)utx) om So
L
u) = i%‘tl“ii ¥ O(T‘,q-;) ag 1x1— o
& L(RY,
23, unrr LR 9 TR R oA W eI HU=0 &SﬁTz
F3 o R%, TuB, b HaRL YT LA E Lo 4

- S R
WA BR, 19 TWTHRL L E YD,

DM K RIP LRI, v, S L(8)ka =4

) ~fERE 43 L v LE oond,

(1 4) gy (rw) = ‘5’:“ I By, 0,0)])

-\

WIE &Y L (w2 o O-T) 9 Ew sy A Lok bt (uL3),
), Y A AN L THE T Flhew) , Sk, Gulnw

o M ALTF TN 4G L oM B,



\\\%%‘E iﬁ‘:/\“ X :) °

121, ERABES v d 3. T ara, vWo o 3.

Fimw, w) , Sr, Thelrw) K2R o A MEFEe b >,

o

o

Q

~
~

F,

~
~

)4

©

©

14

~
~

Fir w, ) = -i}gz<c,.,1 5> —-ﬁ'—%<c,°1,@>z + F(w,wyr + OG*)

Sy = 1. —::‘:’ < c001/%> (' /\r: )Lg(SZ)Y: + O(}})

Tiop (1 W) = —L"—‘-'TE<Coo1_,%>l + O(w) ,
N G

' N v \ ‘ . )
Coo = C1=T,) , Y,Lw =-‘ﬁ-:.1;1‘ 3, (c”i‘%>,¢ 7 ¥ A 1
W) w R(ww)=0 43 (0u) o 45 EEARTSE S,

0%%li\%i%laf)iﬁ’%‘mill$“w&¢\re b‘l,e){-)J)'("xa)%;

- hHw 47 b\ 6 .

R22 H1iinifothhedaz. oo,

Fivww) = 2= ¥

+ 0(1)

»SV =1 —2‘(':\(:)

L, (§Y) f + 0w

Crot (v, w) = 4T-¥  + O(¥')

a 1% A n, %i%b")'%é-m‘ I IR S-wave DL o F oo "B )

155

TLTHRERY LT Gk Lt C e b k3,



156

RT3 %2401 v 35, vio a v 2

o Rlr, w, W)= on(w,w/) ~+ Y-Fz\ (w,uo’) + O(Y?‘)

[

Sp= 1 -ivF. + DO

©

Trog (r ) = 7 <RelkD), ¥ + i< AP Llw-) Pg«..;.g) + 0(n)

~ =W
N G

€4

Fop(w, ) = Ihr, ((P‘b(w 2y, fwe x)D> + (PP (w-x), Tt x)))
7_< Re(k1), % >

Ay T M Ay i B(LiSo) A MU keia dafidg

a=0

(A; u)(x) =

i x-g\d ‘gmumésa (ueLASq))

Tha, LE)Yra NH) A o ML R 5 ¢ v,

P = YRR e B(Luls)) € F <, -iuﬂ;:'. LNH) o EME R EA
43 L 3 P= %b,l%)Yu}t%m{%. K1, Q@ % LS
EaNO-T) na Bl e t, K= (-T,-a@¥ (-@) ¢
REL L baTha, Flow) Rwrw oo T 1 KKT &
a1, FILIE S-wave  Prwave E R E L L T wE A Lb
Mz, T, bR B - /KW, 2T T HL

L §3482),



157

§3, =z vo ( R¥D 2354

o BB IER B Lippmame - Schwinger eq. U)o 3K TR
MR L Mo T RAMEREY 3 a0, B BRI N G
n%é.aov'l:;, Ik hod, 39, BT e v Voafhint
> UNG-T,) v adfashAe vd a8 1<,

C3 S R TO VAL BN
D Vok - (A (K=o, 0% L, . ERN RSB AN A AL B
L NO-T) = 1o}

2) \/,=—-:z) (2= ) % oW, Flifashhnts., bt

NO-T,) = N, , ak oy ‘."(x)'—'—-}g\ﬁ‘—%:: ="‘(‘1‘\f:(u)l)\:t;‘),

R 0 (To¥ )0 n.’ R0 F B, |
L)) = J%q (lea )
— (Ixjza)

3 \/,,:-—;:(29&\)’(&:.,1' i Z‘) l'&"‘ %Z,%éd) T’%%“\ﬁ%o

) %
~ ! m
ta vt NO-T) == ] 2 Yy emetl, v
m=
Yy = Ygw) (m= -0, —R+1,-, % K=o, 1, 2,) B, PG i h K
e}\(h(-g\

47 I -4 i iﬁS 2 Eﬁﬁxﬁﬂ 2 —':i: 3 3 TS Wy G

t &4, Lo,
G-Todu=o0 + BHEAC L s, T4HLNE, L, oF
Vl%iﬂl’i :zri%}’ﬁ\”) ;"\2 (53 IS W G L?PPMAMM—SC"\WIMEQV‘ {1), (L) ")ﬁq

TR HA T e B, BPTL . TER AP, v>0 1L,



158

3 M

(3|‘) ‘j+(Y(0,})

fl
Mg

. T L g 0> o La(8Y)

Lo,

Tam (V1)

20 s . ' Q) —
L PP T Y O TSE YIRS 3‘& oy
V+ 1V, a* ?zh(qﬁ)-ﬁ (ak)

n)

(‘gz‘hu)x , Y<=mim(\r, a) , = max(ra) ) da :—ﬁ'ﬁ ( 2=0,1,2,

R % h OO IKT Bessel ML, F 1 453K @ Hambhel W% © % 3,

LEEN
. m
4T (-l)l Falak) Yy (wy)
VLV, @ Rep(aR) By (ak)

3.2) Tyam (2,3) =
™45 L h %,
G, () ), ) wAO N L X %’rﬁ'& SR S D ) F(\r,,w.uo')
o EBHEBEN A A 0 AREL . SiRIL TR, KA Ra
A AR L B |

Z3IZTE y>o kL X

o X

D Flrnww) = %aﬁ?"—-__k zQ-H T, (r) fg_ (w)‘fl(w) = j)L_';,o Fie(r) Pglw.d)

% R0

= 219y m m
ZJ .

——. € ( ,YL )thsl)

n»
7
0
T

2)

0
NI A
Pl (R:'ol \11/\“) 13 Ltal’emd"e ?? .La-q\'

<
2941 . Vaa} hl (q}-)
270 - 2, < v)
LV, a® g Gary iy (an)

(3,3)  Fpn =




159

21 Sl(\r)

34 e =1 - ‘”‘”’

T
204 B -% e3m< &

TH AL D ENIEL, W LD 2 BIRE e Bk h B

B ot dusio HE 3T L o N 5 o0 FALEMBE R w0 L w0

BeZLbLh B, LWWavio s aoBGuka s s,

s fo(v) = & Vet

by 1
2 -7 o B
AL (1+Voa) 2 (1t Vpa)? bt O (Ve¥-7 o %)
-1 aQ wvar __v
v 3wt ae ¥ + OG) (Vo= -7 28})
. B o= § et o (v - ag
~ ' 2T (34 VoQ) (Ve =7 7 83)
va abia‘r '5'0(?‘) (\/os—% V)ﬂﬁ)
4T 24T
24\
SN ACES S I B VRFRREL Py e
0 (¥4 (Vy=-222 o)
(l: 1;3, '''' )

£/

e, BIF 12,03 % 3~ ki, v,#—%aﬁtxfxm‘1. §- wave
bhoat oo kAL FhooE BBILAY) . B w Vs —g ok
L3 REEE S-wave B L ot a T HhE LY b BB,
Ve -3 o BN, S-wave &k P-wave tHIELa T T BN F & 3
.

AcaTTavimc& \QMC‘lﬂ\ oA 1%,

ol = "'"/QA\/W\ go“‘s
Vo e

TRE I RA, (3.4) » LR MNhH A,



160

’K‘ii b. Vo ¥ "—gq—, a b 3 ACG.TTQH'ma lQma'u\ o« v 13 3‘1 L.

Vod"

14 V0 Th A

3 [
Vo ¥ — ,"a o0 ¢ .Aca"(’(cvim?r \wﬁﬂq o 11, T Cr,w) o rbo
o o BRI T, TR La w2,
Tiot (F,w) = ‘!-'ﬁ.o(l + O(\n")

YR BT a4 b A d,

5% X ER

(11 Albevero, 5., Gesplaay, F. and R.Heegh-Krohm The low emergy
expanslun tn mom velaliutatic acallering theoty, Amm. Inst. He,.’.;—l
Poimcard, Sect A37 (I1902),1-2P, |

] T¥ebe, T. amd §. Shimada : Srec:t;»aﬁ. amd ,uaﬂ‘ewma_ Tl‘\e,olry For-
the Schyb‘dimaey‘ operaloro with pemetiable wall intevactions,
J. Hah.ky,,fo Umiv, 31-1 C1991) , 219 =288,

G] Temaan, A, and TKate 5 Spectral propertise of Sehvsdinger
opevaloras amd ta‘fme—tlecwa_ 6t tha warve fumeliama, Duke Math.
Lab C1999), $23-4u,

(4] Pet;o\cl LI, W 1ut gi\T, das Q/XFOMQ.M—UQlaedeté beim d-aev‘fal\?,.'
Zeala. . Fkys, 1tE 1959), 422-432,

(5] Shimad, §. ° Low ngp%\/ 4_ca'ttcHM3 with a Feme'tlfable wall

mleracton pre Pvim't .



