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Local criteria for non embeddability of Levi-flat 
manifolds 

1NII ~ (*#lt:k~)• 

• I! 
Wf3'G~~ rTopology of pseudoconvex domains and analysis of reproducing 
kernelsJ /;: -J:3 It i lll-f~ r1ocal criteria for non embeddability of Levi-flat 
manifoldsJ O)ffg!@ c ~~Ti 1mJH:!t;:--:J 1, ,·ct~IDlT i. :;$:lll-f~O):-I:.f.:: i (1;J!@t;t 
1N&ftz.8:i (::kil&rtf:V:.::k"F) c O)~follvf3'G [KOl] t::~-5 <. 

1. rp,a c. ~ffl 
W*1!,8~ (X, Jx) 173 O)ffl" G iJ,tcttf raJ~mEltliii M iJr X O)W*mEltJiiiO)~F "0',tWIJ ~ 

n .:5 c. '& , M ~ LevPf mm EltI iii, F i' Levi ./1 c. v, -5 . i t.:: Levi 3¥-mm EltI iii 0) Afl ~ 
1¥.Ji;t.:cf'1v C v·c -~H&~Uf;O)ffl" G i),tcttf raJ?!,8~ M C ~~*jf; 10) •• 1!,8~~,~ 
J: .:5:9-WIJ F O)tJi (M, F, J;:) ~ Levi .s:rtm (CR) 1!,8~ c "¥~. Jmm~~O) ie3 -~~:z t;f, 
cn-l x Ill O)f#]~,8-!z: J: .:5~~llif%'*"0'ib--::> ·c ~1'~~i)r 

(zj, tj) = (zj(Zk, tk), tj(tk)) E (Cn~l X Ill 

c. tct .:5 {) 0)"0'5:£~~ n.:5. 2:. 2:. "0' zk iz: -::ii, ,-z:-.IEJ!U, tk iz: -::iv ,-z:- c)Q c. --r .:5. { tj = (-5:E)} 
il~9-8---::>'t,MO)~~~ink$:5t1!,8~(~L~W~T.:5 .• tiW.1!,8~c.i:t 
9, -:C-O)W*W~tJ:•O)~!fflHraJ t~ 0 00 iHz:~fl::T .:5. 2:. 2:. 't''Lt-:C-n~•fEJW*W~ c 
"P-0', J;:'t''~T. Levi3fm1!,8~0)!1!!-m!ffe1Jti, ±!~ 7 717''v-1/ 3 :,,f.>fff/pfflO)jffi 
~r~tz: J:--::>'t 1§.:z Gn.:5. $~fctffell c L 't, L ~--1!,8~c. L f E Aut(L) !~ML 't, 
M = L x R/(z, t) ~ (f (z), t + 1) !i L x { t} ~- c. T .:5 Levi 3ftJ1?!,8~ c. 7:t .:5. 

Levi .s:rtm1!,8~!Z:~T .:5 J.?rF O)-~s':Jtctr1=1iffi~, ./10) r ;f- o 1/- c. O)~~iJ, G wffl 

~t.::v'. ::$:ffli't''!:tr1=1iffiB !~-:;ii,,-z:-, Barrett tz: J: .:5 7 7°P-1" c. -:C-O)f~O)ljff~io J: O'r1=1i 
ffi tz:-::> ", 't Jill~ .:5 2:. c tz: T .:5 . 

r1HI 1.1. 

A. ~*jf; 1 •/11!,8~ (M, F) iJr1,,,-:;i.fEJW•W~J;: ~WJ=gT .:5 iJ,? 

B. Levi3fm1!,8~ (M, F, J;:) iJr1,,,-:;iW*1!,8~ (X, Jx) !~J:.ll[~~~ .:5 iJ, 1 ? 

C. m5:£ L tc. 7 7 A O)W*1!,8~tz:ffi[~~~ .:5 iJ,? (Kahler? projective? .... ) 
t.ll[~~~tc. c -& , c'O) J: -5 i:tllii%'* ~~-::iiJ,? (5tfflt!!lllii%'*? •.s:rtmllim* ? .. .J 

cwt&O)Levi3¥-m1!,8~0)t~,8-, m,~.*Jlr{JjM x (-E,E) ~~'t, Levi./lF!i-:C-
0) J:: O).iEJ!U•/1 C L 'tt/A5.RT Q 2:. C. tz:ttg--r Q. ftE-::i "(' r1=1im B !Z:-::>" '"( !i C00 t&O) 
Levi .s:rtm1!,8~iJrljff~:tf~ c. fct .:5. Barrett !i S3 0) C00 t&Reeb./l!iW*llif%'~~tc. 
i:t " , 2::. c. i' ruE aJJ L tc. [B] . 2:. n tz: -::i " , -z:-*W tA ~"0'~ a,g --r .:5 . 

* e-mail: nogawa©tsc. u-tokai. ac. jp 
l ~-r-,a:;ti<lt)u,l:,. C l!fv> t-:: ':,, 'f!H:f&-:::, l .il]!U C 7j: ~ 7lf ':, :,j,tj:;ti<lt)u,l:,.'a:~T. i t-::~:;$:ak.n::~~~ 

5G 1 O);tiabu,J:,. t::-::i v> -cm -5 7J', -!ru!'.0)~~5r;!:::-::> v, -rt IEJ~O)FJllm'a:~ :z ~ ;:. c :,'.J,-r, ~ ~. 
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r~,m~ ct::--::> v l"( ti, ::: ht-z:,oo~~~ r:J:liL, c Lt.: ~:nooti, .s O)iiJf~ti)JiJ Q. EI 1¥JJ!~ 
c L -C ti*O).=--::>O)r.,iMti,;JiJ t:f G hG. ---:) ti.il:J!U~~-¾lr~t:: 13 tt Gf7!J7'f.1¥Jfi,J\~{1-
r~, t -5 ---:)!iOO~~t:: 13 tt G Levi r.,,~ c 0)003m't''<t> G. f71J)'f.1¥J;fi,j!j\~{1--y~ c !i, 
CP2 IAJO).il:J!U~~ .Fi::M L l ~l O)~/i!lf~~11-Sing.F t::llflliT G ~ c l,,l -5 r~'t''<t> 
G [CLS],[BLM],[C]. ;:: O)ii}f~O)ifrEhtJ, G 'CCP2 IAJ t:: !iffl" G iJ,iJ ::i 1/ /'~ ::7 !- LevPf;t!:Irni 
!ifi{EL/JvlJ Ut/H,f~h"(vlQ;bt5KfWJ9?:'t''<t>Q. ccpn (n ~ 3) t::131,,l"(jAJfjO)-y~!i 
FtJEB'g t::Mlk: ~ h -C v l G. ;:: 0) jfflQlO)ii}f~ t::--:) v l "( ti [LN], [Si],[Br],[Oh3],[De],[AB] iJ 
c•'~~f-1.ijL-C!iLvl. -:n, Levir.,,~cti 11~8flJi~/JGti'.iEJ!UflJtti-z:,j;jGiJ'J cvl 
-5 r.,iM--c·JiJ Q. ccn IAJO)flJi~/J c"-z:,f1q]~ G O)ii}f~t:: J:-=> -CFtJE1¥Jt::Ml9?=, Grauert Gt:: 
J: I) -llfiHI:'.; ~ht.:. L tJ, L-Jttl!'.0)1/jUJ~~f:$:IAJO)flJi~'t''ti Grauert t:: J: Q Btf71JtJ,;jij I), 
-.:C- ;:: t:: Levi .ljZ;t!:I@ti,;mht.:. -.:C- O)ff, ~t:: IAJ $-Z:'ti s~H~81litJ,;jij 0 il,;m:W-"Z:'ti;W{I:'.; L 
"( l,,l Gilli~ (f71J x. ti' Levi -¥mmw~~--:J Stein flJi~/J c'') tJ)wffl~ G ht.:. ~84lJi~t:: 13 
tt 0 JiJ Gf.10)~~/Jm~~wffl~ G ~~"Z:' Levi -¥:1:llrniil,;~~~t~t.:h -C rs t.: J: -5 "Z:'<t> 0. · 
;:: O))JjjjO)ii}f~t::--::> v l "( ti [Ohl] ,[Oh2] ~ ~f-1.ij L -C !i L v l. 

r.,,~ A tivlt> $ Q CR ~~f:$: c L -r O)~mr.,,~""(:'JiJ 0 tJ!, ~~•¾lt0)1'z:tlbti, i; O)iiJf 
~ ti Ji)* IJ ]!g/v -z:,1,, d~ "l c ,%'-t>h Q. ~rtuffl•~•¾lr~~--:Jti, c' -5 tJ,ti.rtllixi¥J~$,J., t:: 
-5fti, 0 ii,;, -.:c-htJ!l,,l--:JPJfft-5f ct~ Q tJ,tilE L l,,lr.,,~""(:'Ji) 0. 3*5c~~M~~f:$:O) c rs 
UPJfft-5ft~~raJti•~•¾lr h ~m:~'t" 0. ~*5ct::--::> l,,l"( ti [MV] t~ c'~~!ffl. 

:;$:fiWi!iii}f~~~ 'Topology of pseudoconvex domains and analysis of reproducing 
kernelsJ t:: 13 tt G ii~IAJ~ c OO~T 0 m~t:: --:J 1,, l "(ffl~T G. J: I)~ L 1,, l lAJ~t::--:) 1,, l 
-c ti~~>C~~ Ji -c ti L vl. ~ft t::~~~ .:Eim~ h, l!M~O)~~~ JJivlt.:JE1'z:J{Wlllfi 
c ::krR!m:Klfit::~~$ LJ:t:fi T. 

2. ReeblU1©11:ili6~J.I 
~:2f:;:1¥Jt~JE~~ti [CCJ, [Ko1J t~ c'~~f-1.ij L-r 11 L l,,l_ ::: ::: "Z:'ti, ~*5c 1 ~~•¾lr 

~t:: 13 l,,l"(m~!Jf~i!l![~J!:t.: T Reeb)1x;-5}t::--:Jvl"( O)li-iM1rT 0. 

fflJ 2.1 (~~1¥JReeb)1x;-5}) . .>¥~rdfti, G~,¢.l~~vlt;: t 0) 

M = ccn-l x [0,oo)\{(O,0)} 

O)iffi~rai M = M /(z, t) ~ (>,.z,f(t)) ~ D2n-2 x S1 ~~ X. 0. :'.: :'.: "Z:' A E CC* ti J>.J > 1 
c L, f: [0,oo)-+ [0,oo) tit$::k~-5}!Alffl, --:Ji I) f(t) > t (t # 0). M t::tiMO)l]<.ljZ 
~~iJ, G~~~h0·~~~ FReeb iJ)JEi I) Levi.lf;tl:I~~f:$: ct~ G. ~Ii (M, FReeb) ti 
Reeb p,x;-5} c l1¥ti'h0. :mp,x; J: I) ::i :,, ->{ ::7 !- moM ti Hopf~~f:$:"Z:'JiJ I), -.:C O){i!!ti~-C 
ccn-1 ~c /J0. 8M t::fi}-:>t.: FO) (Jtfflll) ;t, o J-::. -t'F1-l+(8M) ti J-1 "Z:'1::.)1,x;~ h0. 
~t:: n = 2 "°(:' >. = exp(27r) 0)~{1-ti 8M ~ CC/(Z + ZA). M 0) ::i c-~ 8M t::r&-=> 
"(1$~ z rt Az "Z:'flti I) 11-t>-i±-ntf, S3 J:O) Reeb~~ (S3 , Q, Jg) ~1~ Q. 

LeviSJL;tl:I~~,f:$:O)~~t::1'&~1¥Jt~ MElt!~t::r&-:> t.:c)(~iH'Ft:: J: IJ' I,, l--:)""(:' t Reeb p,x; 
'Jf~~tr Levi~~~.=¥,t::.J..n0;:: c tJ)"°(:'rs G (HM}. it.:, 3*5c Reeb)1x;-5}t::--:Jl,,l"( 
ti, *O)-!i{~1£:Emti,;9;{1 Gh-Cvl Q. 

$112.2 (Meersseman-Verjovsky '09 [MV]). 3*5cReeb)1x;-5}ti,;mWoM"Z:'tame 2 "Z:'<t> 
hti', ~$a';; Reeb)1x;-5}t:: CR !Al~. 
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8M 

/ 

I 

cn-1 ===:j==t:;±;:=::t=:t:=== M 

Reeb ~ih:M VC:f:i&'.>~JJrAiim~~ .:z "(;; J:: '? . T <'' t;: )3'il> Q .: C C L "( Reeb~)j' 
ti Kahler ~~{:if;:/;: ti:f:i&'.)~&'.)7J\il. -ti--C:', iii:> Q Hopf~~,(;$: (non-Kahler)/;: ti Reeb 
~:$j-il{:f:iotJ~&'.> Q [Ne]. fJIJ .:z t;f f(t) = µt , µ E ~ , µ > 1 c Ttltf J:: \il. ~BM t;:r&·:d: 
* p J ~ -O)MffH&ti f'(O) = µ--C:'iii:> Q. --C:'ii;t, p J ~ -il{Cr-flat O):f:~fdi:f:i&'.>~&'.> Q 
-r::-iii:>'6 '? ii>? .: .: --c:-cr-flat c ti f(t) = t + ow+1) (r = 1, 2, ... , oo) 0) c ~ ~v) '?. 

rd.I& 2.3. er -fiat/J Reeb~)j' (M,F&eb, h) ti~*~~{:if;:t;::f:i&'.)~&'.) Q iP? 

Barrett/;'.: J:: Q tCf O)'.@'.Jmti, .: O)rAiJm0)$:$j-~t.tM~~l§. ;z "( ") Q. 

~JI 2.4 (Barrett '90 [Bl). 3:fX.jr,C00 -fiat Reeb~73'ti~*Elili@;:f:iot)~ot)t,t\il. ~t;: 
8 3 J:O) C00 t&Reeb~/i~~*Elilffiir30) Levi-¥ffliWElt!ffii c L --c~mT Q.: c ti--c:-~ /;tv ) . 

J:: I) IEfft;:~---:::Q c, 3:fX.jr,C00-flat Reeb~)j'0)~9\l.~llimil{:f:i&'.)~&'.)7J\,l-.: c ~ 
7F L "C \il Q; tJJ&'.> t;:r:l::1&-L t.: J:: '? /;: cw ~O) Levi SJZffl~~{:;f;:--C:-iii:>ntfm"t;:~*lli,m~~ 
-JO)f.:_'il{, .:0)1E'.J!l1.il>GC00 ~--c:-ti-~t;:~l):V:t.:/J\il.: ci1{:$j-i1>Q . -ti-r::-_ 8 3 0)~ 

~;fx.jf:, 1 O)~/j;fffi~ti cw ~t;: ti/Jn/J \i).: c t;:r:l::1&- L "C t5 < ([Ha] , cf.[No]). Barrett
fffi~ti, ~*Elt!ffiir3 0) 3 :fX.jf:, c 00 *lk Levi SJZffliWElt!i@;: timffi~t.ti!lfJR0il{ iii:> Q .: c ~ ff
Lt.: . 

~JI 2.5 (Barrett-Inaba'92 [BI]). ~*Elilffiir3 0) ::i : .. o{ 7 I- ~[q] 3:fX.jf:, C00 t& Levi-¥ffl 
ffii (M, F) t;:M L "C :fX.il{~ I) ll'"?. 

(1) l1r1(M)I = 00 ii>'"? 
(2) 1r2 (M) = 0 itdi M ~ 8 2 x 8 1 

~JI 2.4 O)ml:~ ti ~Jmrt-r::-iii:> Q. :f:i&'.>~&'.> t.: cf&IE'. L "C, :f:i&'.>~ i ht.:ffiP3 Eli!~O) 
~*lli,m c lli < O)~O)~Qj$v) ~~'"' Q.: c --c:-:;fM!~~ <. jt c /J Q O);a{J:EB /;: J:: Q 
lllJ~O)lliffiJm~-r::-iii:> Q. .: nt;:-J" )--r :Jx.W--c:-~aA L J:: 1 . 

3 . ..t.EEl©ili11ll~ C:. Barrett O)~~ 

f(ii$0)f.: 3tJ X ~~*Elilffii, 8 ~ ::i 1//{ 7 I- ~*Eli!~ c T Q. X O)~*Mfff~1'¥1Hi, 
8 C .:t O)llimt;:~RB~ nQ .: C ;6{iii:> Q. -~/;: 8 0)'1f~llimO)Mffr~tt'.i!!ti$Mi--C:'ii f,t 
\,)_ fJIJ .:z tfrt:m Ns;x O)~~Wrlliffi C 8 0)'1f~llimti~IEJlU C ti~ G 7J\,l _ 

§ B3°<: .. ¢,\~ [8]2 -r::-t~,fr:$j-tt vc~ ,:Z Q. [8]2 < 0 O);ffJ;,frti5iffl8lliffi*iltf¥:(ET Q 
(it.: .:t 0) c ~ t;: ~ Q )([Gr], cf.[Su]) . [8] 2 > O 0) c ~, 5iffll!!Jllim*ilt(¥:(E L, ~t;:'11:: 
IE'.~IEJlU~~tif¥tE L f.t \i) ([Sul) . [8]2 = o 0) c ~, 8 ti "t5Jo J:: .:t "~ffll!!J i tdiffl-¥ 
ffllliffi* ~ ~'"? ([U], cf.[Su]). J:EB t;: J:: IJ, ~m9%~f!J~~O)m::kffi'.ffiU~/J c''O)ff L v) 
1iJf~il{tJ ~ nt.: . 
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3.1. ..t.EEJCT)l!l!Uic Jet Extension Property 

tXT X ~ SO)+Jt1J\~ t,dlf{~ c L [S] 2 = 0 ~{EtlE'.T Q. X O)mjp)f~~*{(Wj; (zj, wj))} 
c L -c Wj ti½= wj n s O)lE'.~OOJCZ:'&i) tJ, {(½; Zjls)} tis O)mjp)f~~*~lE&? Qt 
O)~J&Q. 

s 

wjk = wj n wk _tO)~~OO~t.it gjk(zk, wk) = Wj/wk t: J: tJ l=_j.ft.._ G h,Q x _tO)Rlm 
Ox(S) ~~ ft... Q. Ox(S) Is ~ Ns;x t:r:l:1'T Q. ~,~tci: G 0 8 fff L -C gjk(zk, 0) = tjk(zk) 
c L :CJ: v). ;:. ;:. """C:' {tjk} ti~5RNs;x O)~~OO~~~T. S 0) =i 1/ ,1{ 7 r Kiihled'!f:t.i, 
G, ~ftj: [S] 2 = 0 c ~mNs;x t.itU(l)-¥;1:fl c i:t Q;:. c tilq]fill"""C:'&i) Q [U]. "? i 9 {tjk} 
tiu(1)filllE'.~OO~c L-cl&Q = ct.it-z;,~Q. ;:.O)c ~~O)rA,~i.'~x.Q. 

F1HI 3.1. Rl!ROx(S) _tt:: U(l)-SJZ;l:fl;tRJi!Hiilt~T Q ti,? ~pt, S O)lE'.~00~* {(Wj; wj)} 
"c'&i) '? -c 

(1) 

~rrlillt.:: -t t O)i.){{-'ph,Q t.i, 3 ? 

Wk 0) Wj /:'.: J: Q~lffl~~ ;z_h,/j:', -~/:'.:J'ffl~O)JJ{~~tf. ;:_ O)rAiv)/i S O)JE~OO~* 
t::M-t Q "~'il~f~1:iJt~tt:rA,~" C t,@;z_ Q = C i.)t-z;,~ Q. Wk= wk(Zj, Wj) 0) Wj t: J: Q~lffl 
~trf-c'~T. 

00 

tjkWk = Wj + Lf;!\zj) · w;. 
f=2 

t· w = W· + f(n+l)(z·) · wn+l + O(w7!+2) Jk k J Jk J J J 

c i:t Q c ~, ~pt,, tJkwk c wi iJtn-jet"c'~li 9 -&'5 c ~ ~v) '5. 

type n O)lE'.~00~* {(Wj, wj)} ;bt#{ET Q c ~, ff;ii!jitci:lrr•iJ, G {(½k, Jj;+1l)} ti 
N81~{ii10) l-=i-lf,17 Jv~'.iE&?Q;::. c t.it;tt.i,Q. =i Jt;-coy-ffi 

un(S,X;{wj}) := [{(Yjk,f]t1))}] E H 1(S;N81~) 

~tJI. (S, X) (7) n~_tffiffi c 11¥,J~. ;:. ntitype (n + 1) O)lE'.~OO~*iJt#tE-t Q t.::&')O)li'lii 
~ffictci:-:>-Cv)Q. =i;t;-coy-ffiun(S,X;{wj})iJ{f~x.Q c ~, o-1ffflAO)JW~f.'1!-:> 
-c {wj} ~tmiET Q;:. c --r:-_ ~td;: type (n + 1) (7)'.iE~OO~*~ffQ. 
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ifti& 3.3 ([U]). un(S, X; { wj}) = 0 ct~ :0 type n O)J£~00~* { WJ} iJ!f¥tET :0 t~ G 
Ii\ type ( n + l) O)J£~00~* {ii\} iJ!f¥tET ~. 

s 0) ::i ✓ /'~ 7 1-- ,,i:a, G, J:E8ffiO)rf1i~1iJ£~OO~*O)J& 1J :tn:* Gt~ l.,l:: c :a!ft:a, 
:0 . .:C-:: -Z:'tJi (S, X) ~ 1:EB~lH: J-=> -C ~r 0) J '5 1;:ftffiT :0. 

~- 3.4. ( 1) *ll ( S, X) iJ!13 ~.lUf!c Ii, J, :0 n E N iJ!f¥tE L -C ~ T iJ!fflt lJ ll--::>: {r'.@'.O) 
m :Sn l;::tf L, type m O)J£~00~* { wJ} iJ!f¥tE L-C, m < n 0) c ~ um( {wj}) = 0 :0' 
--::> Un({wj}) c;i O ~l'iM/f.:T. 
(2) tJl(S,X):b!1!W~.l'UWc Ii, {r'.@'.O)n EN 1:::ttL-C, type n O)J£~00~* {wJ};bt{¥tE 
L'-C Un({wj}) = 0 ~l'iM/f.:T. 

•~m:at~-r~.:t -r1.,l-r t~~f~~ nt.:J£~00~* (1) :atft G n:o c a~G t~l.,l_ :yr. 
O)J£fflli .:c-n:atf¥tET :o t.: ov0)+5J*f4~1}.:z -r1.,l :o. 

~!! 3.5 (Ueda '83 [U]). fl:*lil!OO X 17'JO) ::i 1//{ 7 !-- tl:*lil!~S-Z:'J)-:>-C [5] 2 = O c T :0. 
tJl (S, X) iJ!1!W~~iJ,--:i, ~* Ns;x iJ! Pic0 (S) 1;: jc3 l.,l"( r -$-' s 1/ i tdi Diophantine 
*{4~ffiit.:Tt~ G !;f, tjkWk = Wj c iJ: :o s O)J£~00~* {(Wj, Wj)} i)!f¥tET :o. 

l:E8li13~~0)r~~~ type (a), ~~N~-z:,J, IJ ~mH~~nt.:J£~00~* (1) iJ!f¥tET 
:0 ~~~ type (/3), .:C- 7 '"Z:'/J: l.,l;l:~~~ type ('y) c ~Mitt.:. it.: type (a) /J: G l;f5jffi[!:!] 
ili:f:iff*:b!f¥tE L, S -z:,jei(['t' :0 ?Hli'iiwffl;J;tl00~0);ti:j(IJH: ffi!J~:at:a,iJ, :0:: c ~ ffe Lt.:. 
type (/3)0)r~~li, J£~J IJffi¥:tllllifi*:b!f¥tET:0. --::ii IJ, .:C-O)ili:{1Jl:1;:s~::i1/ 
,1{ 7 !-- ffi c T :0 U(l) it- P J 2. - ~~--::> IEJtUffi/i ~~---:>. type ('y) Ii~ < 7t:O'-:> l 1.,l i;i:: 
1., l_ J'!. i$:~J 1:: J IJ .:c- O)ff'.tE:atffm ~ n -r 1., l :o [uJ. fl:*:11¥=*® 1::fl:~1J:m~:at~:: -=> 

-r 1., l :o c ~ .:z G n Q. -15-z:, s ~ ::i ✓ /~ 7 1-- ffi c -r :o IEJtUffiJi:a!l} .:t G nt.:r~~, s 0) 
type ~~JE'"Z:'~ :0 :0' c l,l '5 r&iHIHiJQ.~~l,l [K02]. 

:: :: i-Z:'li S ~ ::i 1/ ,1{ 7 !-- fl:*lil!~ c L -C ~ t-:iJ!, ~k Ii Barrett O)J£ffiO)f.'&:ft(.jf; 
f~ • ffll?frf~c vl-5 §ffl:a,G, ::nGO)f&J£~•ovt.:vl. tJl(S,X) ~~:ft(.7f;1 O)i i:ft(.7f; 
~ l:!f'-C {>, S iJ! ::i 1//{ 7 !-- Kahler$7t~~~-r:,J,nl;fl'iu~O)~*~f~:O. L iJ, L ::i 
1/ ,1{ 7 !-- 'ii~Yi-T c iJ: :0 c ~~O)~k t~$7t-Z:':X!liii:atte-r < :0. !Wfl;::: 0) i i-Z:'li, 1: 
EBffiO)rf1i~:a!J£~OO~*O)J& 1J 1J1;:tft.f¥ L /J:vl, c l,l -5 *ftt:at~IDE~ n -t\ ~~f~~ 
nt.:J£~00~*~ffifffltT :o ~1;:;$:Jt®/J:rPiJm:a!!t i; Q . .:c-:: '"Z:'l:E8ffiO)ff1i~ "un = O" 

0) well-definedness 1::tl: § T :0. TIJ:b 't c''O) J '5 t~*f4:b!J,;/1.l;frf1i~:b!J£~00~*0) 
!& 1J jjt;:tft. Gt~ l,lO)i),_ [KO] '"Z:'!i well-definedness O)+'.fr*ft!:l;:---:i l.,l"(~~ Lt.:. . 

~- 3.6 ([KOl]). Ox '"Z:' X O)ffij~Ji, Is '"Z:' S O)J£~1 ~f7 Jv/i c T :0. ii (S, X) iJ! 
Jet Extension Property ( J.E.P.) ~ffiit.: Tc ti, Vn EN l:::tt L -Cffi!J~1j~ 

r.: H0 (X; Ox/I'J+1) • H0 (X; Ox/Is)~ H0 (S; Os) 

i)!~M c iJ: :o c ~ ~ v l -5 . 

:: nli s l: O)f=£JiO)I£JtUOO~:at, ffllmB~ 1:: n-jet '"Z:'flti IJ ~ -5 ff3-Z:'ili:f:ff 1:1::;flt~T ~, 
c vl -5 *f4-z:,J, Q. s:at::i 1/ /{7 !-- t~ G 1;:faJl G:0,1:: J.E.P. ~l'iM/t.:T. 

ifti& 3.7 (J.E.P. """well-definedness). il.(S,X):b!J.E.P. ~ffiit.: L~:!RNs;x:b!fW;J;fi® 
I;: El EJ/ji;i:: G Lf, Vn EN t;::tf L -C l:E8ffiO)if1i~un = 0 Ii well-defined. 
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~t:J:~I? (J) Levi ~ji(l)~JE c Jet Extension Property /:J:*(J)xf~'"t''t!31[1:iJ! J: 1,, l. 

$IA 3.8 (CT-flat holonomy -v-t J.E.P.). X J:(l) Levi¥fflifflli1Hm (M, F) c :t.i~~* nt.: 
~s /;:t,J" L l ~r(J)~,(4~{&5:ET Q. 

( a) S /;:f&? t.:: F (J) ;i; P J ~ -1:J: C2 -fiat. 

(b) ~~t;:f&? --C iEJlUtJ:. C00 if& v 1-- 7 7 1/ a 1/ p : M • S iJ~#tET Q. 

S:. (J) c t!, jll (S, X) t:J: J.E.P. ~riMit.:: T. 

~t;:{R5i: J: lJ #;;51:! Ns;x t:J:Mt1ri¥Jt;: El~ c i;J. Q. vi--::i -Z.-$11'. 3.8 (J),(&5:E(J) ~ c '"t''.1::83 
ffi(J)f~~ Un = 0 t:J: well-defined c i;J. Q. 

3.2. m• / ~-(I) er-flatness t. .t.EBffl(J)ffllji 
ti!*~~~X IAJ t:::t.i~~ int.: Levi }ftffliffllitirni (M, F) c -=t- (J)~L ~---:J!Jfil5:E L, L 

t:J: X t;::t.i~~ i fl- l l,,l Q C {&5:ET Q 4 . Barrett t:J: L /;:f&? t.: ;j; P / ~ -(J) er -flatness 
tJ,(; L(l)J:ffiffi(J)f~~~$Lt.:. s:.nt'"t''J:ffiffi(J)r~~,;:--:Ji}--c,;1:, H 1 El~tJrr~.:t --c 
i.,}QiJ,, ~ L < t:J::iif7JiJ,(;~Ri:J.5i:•IMl~*iJt:ft::A.?--Ci}Q §aJli:J.~i5t'"t''LiJ,$-tt 
--C 1,,} i;J.iJ,--::i t.: c ,%\bnQ. -=E- (J) ~'1:' Barrett (]){±$1:J:!lf~'"t''&i:> Q. 

iE,Jiit;:t;J: er-flatness iJ,(;*(J)-f'-y ~ffQ. L (J) X t::-B tt Q}E•-~* {(Wj, Wj)} 
c L (J) M /;: 13 it Q (~J:5:E~ c i:t Q) JE•-~* {(Uj, Uj)} '"c'&i:>--::> --C, Uj = wj n Mc 
T Q. i:5 (; t;: \/j,k t;:t-f L --C ~r(J)~fti:~ri/ilit.::T ~(J)iJ~#tET Q. 

(i) Wk - Wj = O(w;+1) on wjk, 

(ii) Uk - Uj = O(u;+1) on ujk, 

(iii) (Im Wj)luj = o(lwjn on Uj 

(iv) (Re wJ)lu1 = ui + o(u;) on Ui. 

~ft!: (ii) t:J: ;i; P J ~ -(J) er -flatness '"c'&i:> Q. ~14 (iii) !:J: Barrett-Fornaess[BF] t:: J: lJ $ 
i:5nf.::.L(J)~m5i:RIMl~~M~ID?--C, -=t-(J).$(J)~~m-rJ:-5~fflMl¥1~-iE 
L-Z.-1,,l < S:. c '"c'~ft!:~ri/ilit.::T J: -5 t::lli*Q. (iv) t:J: (iii) I:: Cauchy (J)~{jffi;ct c Cauchy
Riemann(l)IMJf*3:t~fil!-j. (ii),(iii),(iv) ~-€5-b-tt--C (i) ~ffQ. 

$0 3.9 ([Bl). ti!*~~~X IAJ(l) Levi¥ffliffllitlrni (M,F) c :t.i~~i nt.:~L ~J&Q 5 • 

L t;:f&?f.:: F(J);i; P / ~ -iJ!Cr -fiati:t (; ti\ X /;:-Bit Q L (])5:E·IMJ~* {(WJ, wi)} iJ! 
#tE L --C ~ r (J)~,(4 ~ ri/ilit.: T. 

wk= wi + O(w;+1) on Wik iJ,--:J d(Re wilu1 ) =I= 0 on Ui. 

~t;:r;l;;:JRNL/x t:J:MtJri¥Jt;: §aJI (tJk = l)'"t''&i:> I), r ~ 2 (J) ct!, jll(L,X) (J) {wJ} t;:IMJ 
T Q (r - 1) *.1::8:lffit:J:r~~T Q. it.: L iJ! :::1 1/ r~ 7 1-- iJ,---:; r = oo (J) c t!, ii. (L, X) t:J: 
1!11JN~c tJ:.Q. 

S:. n~ J=l:Jl,,l--C Barrett t:J:lE'.JI 2.4 ~$Lt.::. *ff~t:: t:J:*(])5:Ef:!1!~$ L -z.-1,,} Q. 

lE'.JI 3.10 ([Bl). 3*ftLevi¥ffl~~~ (M, F, JF) t;:t,f L --C FiJ~ 1-- -7 7-~L ~~'G, 
1i+(L) ~ Z(f) ~ri/ilit.::T c T Q. s:. s:. '"t''jt:J: L /;:f&--::it.: C00 -fiadfa!J\;i; P J ~ -~~T. 
= (J) Ct! (M,F, h) t:J:fi!*liti® (X, Jx) t;::t.i~~~/;J.l,,l_ 

4 fiJfli'iO) s t.:ffl!:13T ~-
5 ::i:,,, ,,{:7 H'l:ttfBtn:Lt:J:~,. 



69

(IDl:AJJ) (M, F; L) tl)S J.i ~*ittlim X lz::f:j[~3b~ t.:: c T J.i. L IZ: r&·-::d.: ;:J-; P J 2. -0) 

C00-flatness J:: I), $& 3.9 OJ J:: -5 fctn:•00~* { (Wj,_Wj)} tl)I&n:-c-*.§. (£, X) li·l!N~ 
c fctJ.i. :l:E'.!13.5 J:: I) n:~OO~*liP-i!i l)fd. ~IZ: d(Re w[M) i O ~?f.i!It.::T. ;: ;: l'\ ti 
G :l1..t.::.IEJ!UOO~OJ~$~ L tz:?$r3JIT J.i{tB<l)~ L' "'-ffill~.&T J.i. ~{tf:tJ, G .IEl!llftlOO~ c L 
--CJ::\,). it.:: L :ljfW,IZ: rt.JtJ,"? --Cfll!ili O ,-,_3.5:--:::l' < . L' liitlffii¥JIZ: 7..:::. .::z. 7 7- t.:'tl)Riemann 
Im c L--C~"'?tJ,1:iJt~tttl)S J.i. #11.:ztf L' ~ ]I))* OJ c ~, ::f <7)::i 1/ ,1{7 H~]D)J::,-,_;jpj{wffl 
woo~ C L--Cf/t5i"t-'~ J.itl), fttj\fll!i}]t:fi.tl> Gn:~ C ts. I) :¥-!NtJ)ifg~ Q. {tB<l)tJ!-€5-t:¥' 
!NtJ)ifg ~ Q. • 

4. ~M~t: ri:ii& 
;: O)ffij-Z:•li [KOl] -z:-t~ ~ :l1..f.::;jp:f:j[~3blfm:J.n::Fi.~~ft-T o. \W~ Ii [KOl], [O] ~~ 

~ L--C Ii L \i). ;: :11..U Barrett (7)n::fi.(7)S ot.mOJJ'eli~jf;{t-z.;·S o. i t.:~lz:fti :11..offi 
P3 ittl~lli{Jff lz:fflim{t L tdfi!i* l'' S I), ~ El ta' IZ: ::i 1/ ,I'; 7 r 'i~U-Oin: L ts. Ii). ;: ;: -z:· ti 5 
~jf; LevPffil~~~tz: i!N"? --cmaA-t ."5. ~Y~n:tl)~~tz: fct ."5 tJ!, J:: I) rWi 1, )~jf;-z:· t 
Fiu ~ OJ n::Fi. iJ! Jtlt I) tL "'? . 

:l:EJI 4.1 (Koike-O '17 [KOl]). 
5~7G Levi:\fil~~~ (M,F, J;:) tl)ffiP3ittl~C ~~*$%~~~ c L--Cfttf~L ~~ 
-:> c L J:: -5 . ~ ~ tz: C OJlli:{9ff U titf¥tt L --C, ~ r ~ fr.lllt.: T c -Oin:T o. 
(i) 1-l+(L n U) ~ Z(f). ;: ;: -z:, f ti C tZ:7&"? t.:: C00 -fiatfct~tl\;:J-; P J ~ -~~T. 
(ii) ~~J::"t-·.IEJ!U~l'jf!j~ C ts. Q C00 l& V r 7 71/ 3 1/ p: u • L nu tJ!:f¥ttT Q. 

(iii) C = 1-1(0) fct o.IEJ!UOO~J: L nu • C titf¥{ET Q. 

;: 0) c ~ (M,F,JF) ti~* 3~7G~~~(X, Jx) IZ::f:j[~3b~'fJ,I,). 

#)J.:zti'(M,F,J;:)tJ1, (3~7GC00-flat Reeb,5x;)tO):IJ[W.~lli:fJff)x]D) c CRFium:/.fct$% 
~-€5-~ft~tt\ ~*3~jf;~~~tz: ti:f:j!~3b~tct1t>;: c tJ1,ttJ,."5. 

i§IJ 4.2. (cf. [DJ) i§IJ 2.1 -z.;·•Jtl<; Lt.:: C00 -fiatfct 5~jf; Reebftlt% (M, FReeb, J;:) ~~ ;z o. 
mW~ 8M ti HopfittlOO-z:·S I), ::t (7) r:p tz:ffiP3ittl~ 

C = (C x {O} x {O})\{(O,O)}/z1 ~ >.z1• 

~fttf. ;: :11..tin::fi.J:: I)~* 3~jf;~~~ (X, Ix) tz:i:!II~3b~fctli>. 

~ 4.3. ~~fr.Jllt.::T 5~7GLevi:\ftll~~~(M,F;,J;:J (i = 1,2) titf¥ttT."5. 
(i) (M, F 1 , JFJ ti~* 3~jf;~~~ (X, Jx) tz:i:!II~]b~fctli>. 
(ii) (M, F2, J;:2 ) ti C3 ,-,_:f:j[~3b~ ."5. 

m~%~~~ c L --c ti M = (r2 x JR2) x p [o, oo) -z:·1§. .:z ~no. :: :: -z:· x p ti~m 

p: 1r1(T2 x IR2 ,*) ~ Z2 -+ Diff([O,oo)); p(a) = id, p(/3) = f 

tz: J:: 0~ffi:~~T. f til]t}~-Z:' C00-flat c fct ."5;J$j(~)tFitfffl. L = T 2 x JR2 x {O} ti) 
--:>(7)~-Z:\ C = T 2 X {O} X {O} tJ1ffl3%mi5-c L--Cfti:11..--Cli>."5. (i) (7) Levi~/iti 
L = (ffiP3 ittl~) X ]I)) t;::J::O)~fl: ~ T Q ;: C l''l~ ~ :11..."5. ;: :11..tin::Fi.J:: I) :f:j!~3b&i) ts. I,);: 
ctJt,ttJ,."5. -15-z:·, (ii)<l)Levi~/itiL=][})* x][})*IZ:~L--CJ::OJ·Jtlt~TJ.i. :f:j[~3b 
lf titi, Barrett-fili~t;:: J:: ."5 C2 "'-(7) Levi :iffil:f:j[~3blj.O)fj)j [BI] ~~~tz: Lt.:. J;:, tz:~ 
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L --C C ti L OYrl*-J!IVit~ffif,$:, J;:2 t;: :tf L --C C ti L <l) totally real ~-J!IVit~ffif,$: c. ~ Q 

.:::. c. t;:tl:jti" Q . .:::. <7)~5'!:iPt;'.iEll4.1 <l) 1CtitL OYt~*$5t~ffiff;:J c. l,l -5 f&n::ti~ 
c. -tt ~ "l .:::. c. tir,tti, Q . .:::. <l) l 1 ~ m~tit 3 *5t-r:-~ ~ Q ti, c.'' 1 ti, ti ,tti,-:) --c "l ~ "l. 

:ftfit;:~--::>ti•r"'i!m~3&-'"'--C::zls:W!i~~;b Q .:::. c. t;: i" Q. r.,.,112.3 t;: ~t :rLQ ii\ Barrett 
<1)~5'!0)-/N'.{~ c. VC~O)rpilm~~ :z --C l-1- Q. 

r.,.,& 4.4. 0 00 -fiat Reeb Jtx;,t ti•*~fflf,$:t;: :t.l 6f>Jb6f> Q iJ,? 

.:::. .:::. 'L''*5GO){&n:ti L --c" l ~ I, l. :;f~JE-r:-ti &) Qi)! [KOl] i), i; *O).:::. C. ti,ti), Q. 

~ 4.5. (3*5GC00 -fiat Reeb/tx;)j' )xC ti•* 3*5G~ffif,$:t;::tffi.6f)Jb6f)~l,l_ 

-1J""0'1fll1Hlat ~ * P J 2. - ~~--:) Reeb Jtx;,t<l);tj[6f,)3bl-} UJt~'[it;: "JI, l--C t ~~~ ;z 
Q-'"' ~ "t'';i) Q. Wil1'J-:::.f'At;: l Q Reebltx;)j'O) El Bll'tl:!f'H;:--::>l,l--C<l)~5'! [HM] i), t; t ff>~ 
~ nQ l -5 t;:, t-Cf tit1tx; 9 ft"J.:::. c. titWJf'sf"t''~ Q. 

-yf!l 4.6. 3*5GC1-fiat Reebltx;,tti.*rtlllmt;::tffl.6f)Jb6f)~\il. 

t t.: Reebitx;,t c. tifllt t; 'f' r -'? 7.~<l) ii- u J 2. -t;::tfi" Q~{tj=:0)1-;~{&n: L tdli?i
ti, :P L §§ < .ti, T <l)frj)mtitr~ ~ n Q. 

-yf!l 4. 7. 3*5G Levi¥ffl.~fflf,$:iJ! 0 2 -fiat Reebitx;,t<l):tJtW.~m:,m~~trt~ t; tj\ fl* 
rt!J jm t;::_ :tffl. 6f) }b 6i) ~ V l . 

Neemann t;: l Q7J'ffin::ffl! [N] ~ ffl \il --C*O)~~rul:1911~tt--c 1, l Q. 

lffili 4.8. 3*5GLevi¥ffl.~ffif,$:iJ!C2 -flat Reebitx;,t<l)m9f.~lli{Jf~~trt~ t; ti\ !M~ 
rt!Jjm t;::_ tit.I 6i)}b6i) ~ V l, 
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