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Orientable 3-manifolds fibering over closed surfaces and
codimension 2 fibrators

FUEAE HER WS B (Naotsugu Chinen)
1. ChETHORBEEE

p: M — B %locally compact ANR ZZE DR DproperxEHK LTS, E&kp
AS22R X [23F L Tapproximate homotopy lifting property (AHLP)Z#5D & (4.
EBD B D opencover ¢ &, Hy=poh 2#HET2DO0BHK hX>MEH: X
x[0,1] = B Ic3L T, & H:Xx[0,1]1 > M BSHEELT H,=h &KL,
poH & Hize-close 15 &ZICND, proper 5B p: M— B BIRTDE
Bcxt UL TAHLP £#8D & &, Bi% pld approximate fibration&\\5, [CD1]»
5, Bf§p: M — B 7 approximate fibration T B 7% path-connectedZz 51, 7
RTD7T 7 A /\—[shape BHEICAZD Z&BMONTIV S,

M % (n + k)-manifold, proper’iEf& p: M— B T& p'(x) (38 % closed
nrmanifold NMDshape typez®D &3 %, [D1]1&[D4I15, bULk< 27a5IE,
22 B (4 k-manifold with (possibly empty) boundary [C/25 2 &AM BNTNS,
k<2éZE, DEOBMBENEZOND,

Question. \\DproperizEf&k p: M — B 1% approximate fibration 78507

Daverman (2RO LS XEEEEA LK, closed connected n-manifold N
18 codimension k fibrator (8 % \\ & codimension k orientable fibrator) T#h % &
1. 7> T (n +k)-manifold(# % \\[Zorientable) 5 BRRRITT/ZZEE B D
proper/iBi& p: M —» BT, L&T 74/5—I3 N &shape REZSE. B p
Hiapproximate fibration[C/z3 &£ ZICW\D, ZD1 OFEHMBLBEALZDELST
codimension 2 fibratorsldffRENTE .

1 RFCERE S'(Zcodimension 2 fibratorTEWZ &5 NTINS., €T,
orientable S'-bundle over closed surface 2R TH#5 & L7, [D2, Example
6.1]0=T. Daverman (33 ~XT® orientable S'-bundle over the torus T [
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codimension 2 fibratorTHRWZ & £REBAL . B 3A. TRTD twisted S'-
bundle over the Klein bottle K (2 codimension 2 fibratorCiz\Z & IZFIS W T
%, BHlICDOEDI LERLE,

Propostion 1.1. N #%S'-bundle over the torus T with obstruction b& 3 3,

_DEE,
HERBPBHELELT, P13 b %834 cyclic covering N — N ISTEET 3,

ZhI(I[D2, Corollary 6.3]15EE> TWAZ EERLTINS, £7<ICD
EQOEBbnd,

Corollary 1.2. N#%S'-bundle over the torus T with obstruction b& 33,

HLHEIEHPBBEEL T (X b E2ENS/5(E. Nidcodimension 2 orientable
fibrator T/ELY,

B&EHEND, DEDQDILBDOHS,

Propostion 1.3. N #S'-bundle over the Klein bottle K with obstruction b
ET3, HLbDBFHAESIE, cycliccovering N - NISEET S, £-T. NIZ
codimension 2 orientable fibrator Tzl ),

BBG 78 hyperhopfian TH 5 &I, Do THERBER G- GITHMLT,
HULAG) WERBETGC/AG) BXRERLZS L, ERBAER (IFARICADEE(TL
D,

R.Daverman (IXRDEBZERL =,

[D2,Theorem 6.4]. N#%Nil structure D@ &I ATEEAR 3 RTASHE
6T, S-bundle over the torus TTHWE TS, ZDEZE, N(3 hyperhopfian
fundamental group %D, & o TN [dcodimension 2 orientable fibrator [C7x
%,

P.Scott MiERM 5. N %S'-bundle over the Klein bottle K with nonzero
obstruction b& 9% &. NIENil structure 2D &MONTINS, £o T,
ZdDaverman DERIBZE LN H>TNWAIEERLTWS, £o T, LAIRLED
EOBRRIEBEEICLS,

Theorem 1.3. N #%S'-bundle over the Klein bottle K with obstruction b&
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¥3, HLb=0 H5EHASE, N2 codimension 2 orientable fibratort# 3.

- [D2,Theorem 6.4105Mi&>TWWB I &ICkY. HLb =0 BBELSE. N
[4 hyperhopfian fundamental group %D Z &b 5N, Lo T, DEDOM
sEaE 2 5N 3 : N#% S-bundle over the Klein bottle K with obstruction b& 9
35, HLb20 BEHKIZSIE NI codlmensmn 2 fibratorip ?

FTBRIICRDIEERLUE,

Theorem 1.4. N % S'-bundle over the Klein bottle K with obstruction bé&
T35, bLb=2"15561E. NI codimension 2 fibratorC#h 5.

Propostion 1.1 M5 RODFEMNEZ 5N DB,

Conjecture 1.5. N # orientable S'-bundle over the Klein bottle Kwith
obstruction b& 9 3%,

(1) HBLIRTOEHp=23 ICHL TP (2 b EENAZWNVZSIE NI
codimension 2 fibratorCT# 3%,

(2) HBLHB3FEHPp=3ICHLTP IE b 2EIBIES(E. NI codimension 2
fibrator Tz i\,

2. REBRD 77§t

Propostion 1.1DEEEEBA. (=) N % S'-bundle over T with positive
obstructionb &L, HARYE pHIBFEEL TP I3b 2RISR LTS, THEHNN) X
IxZxZ, LRABICHRZZESMONT NS, ¥7. 2D02HLERRE d, 1 Z -
Z,Ldsi 2, > Z,, BRGRRAR k: Z, > 2, trivial ZERB t: Z > Z, 5%
B15, COERBDERE r= dxtx (kedy): ZxZxZ, 52, &1, Znest
%#{E->T. Ker(roh) h5EhN 3 p2 1 cyclic covering 6 N(1) - NBBLNh
%, ==Th:n,(N) - H,(N) [ Hurewicz 8RR LT3, H&lE, M) H S'-
bundle over T with obstraction b THh 3 Z & ZREITRLN

(<) &g O

Propostion 1.2MB&REEER. N % orientable S'-bundle over K with odd
obstruction b £33, TB&EH,(N)13ZxZ, LRABICRZZEBHENTNS,
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2T, ((p)«oh)(Zx0) S EMNB4-1 cyclic covering 6 : N(1) —» NB#E
7T, ZZTh:xn,(N) - H,(N) I3 Hurewicz #E& T, p,: N > K(3§& &
T35, HEIENT) B onentable S'-bundle over K with obstraction b T#% %
LEFREERD. O

N % closed orientable manifold &3 %, proper Ef& p: M —>’ B HN-Like
ThHdEIE. BT 7 A4/X—8N &shapeFIED & E(Z1\S, proper Bk p: M - B
0 mod 2 continuity set C' &3

C'=1{xe B: xDiafE U & shape retraction R: p'(U) — p'(x) BTEE
LT, IRTOx' e UKL Tdeg{RIp'(x"): p'(x") - p'(X)}=1eZ,}

EEET D,
DEDLemma HTheorem 1.4DERBENIEFRTH S,

Lemma 2.1. N’ % orientable S'-bundle over T with obstruction 4b, N %
orientable S'-bundle over the Klein bottle K with obstruction b& 93, 5[,
TRTDEHPp=3ICHLTPY X b ZENZNETS, BLROFHER TS
(£, NIZ codimension 2 fibratorT# 3,

(%) LI TDorientable 5-manifold NS DN'-like Etfp: M—> B Tp®D
mod 2 contiunity set #5B &—%3 572 5(E. p Mapproximate fibration TH 3.

Theorem 1.4MHBREERA. b=2" D& %=, orientable S'-bundle N’ over Twith
obstruction 4b % Lemma 2.1 OFHGY)EFBT I LE2REIERIN, O
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