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Localization of a KO*(pt)-valued index and the

orientability of the Pin™(2) monopole moduli space
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Abstract

ARG, PAZ RIS FOMMASREE R ERZE O KO* (pt) 12fl% & 2468 2o Fitic
DVWTOHHTHZ. T ZOMRDITODOERTH 2, KO*(pt) Wiz & 2 ' — VH
FHTHNZEY 254 22 OBE T ORBEICOVWTHIAT 2. 20obe ZOHMHEEFRLT XA b
NDFKL 1] DFRERZFNT 5. ERRIZS 70T, oo Spin M3, Spin® #il, Pin™ #
BEEE—RLINEMEEZERL, KO*(pt) Il% & 2468%, B2 CHAETE 2 »
SEMTH . JT=oDik, RFMLEMEHWT, =M@ THOobLNDEY 2 74 B A &
P ATREME 2 POE LA TH 2. IR, Wb DFiETH 2 Witten deformation 12-DWT
BT 5.

1 EROEBEED 151 EHOEEMIT

I TRABHDSNZDODOHEETH S, KO*(pt) ITlli% & 2168y, ¥ —VHROETY 2 5 1 2/
DA E T DOVWTIHRNS .

1.1 KO*(pt) ICfE%Z & 388K

Z ZTIXE§ Fredholm fEAZEOIEBICOWTHET 2. AL hZEM Hy, Hy OB OH F1E
% D: Hy — Hy 2 Fredholm T® 2 1% D @ kernel ¥ cokernel 2’EGRRXITTTH B Z 2 THh 5.
Fredholm {EFRDEELHI L U TRASRE L OBHEERED H 5. Fredholm fEFZ D 1220\ T
dim(ker(D)) — dim(coker(D)) % D O W\, Z4d D % Fredholm %2R o 72 £ £FAHR /
VLTHEHFICE S LS ICEB L THED LR,

BRI I3 A RERED D 205, Z 2 TIEFHIC KO*(pt) ICfEi% & 2i8uc oW HBIcih 3. 15
BIE 3720 DNRT MVERORTTDETHD, Wb KOO (pt)(HFE% 5 KO(pt)) iM%z ¥ 21855
Wz 3. BBHABERZEIGBOLNIAERIIID S LEERD DN DH L. RO KO BICEE L
B THZ. V—< YHED Spin #iED mod 2 D H 2. ZHid KO 2(pt) 2 Z/2Z 2fli%x &
I TH D, —MIC, n RIT Spin ZREAEICH L KO (pt) WCEEZ L 28BS ERTES. Zh%k
Atiyah-Milnor-Singer RZ & ¥ W 5. Atiyah-Milnor-Singer FZ & Spin 2 K7 4 XLARERT



H5.

12 EDaSAZERomEfMHFIT

F—VHERE I B 0HTITO 2 D0 202, ASD FERRH A N—=2" 7 4 v 7 v HERR
CDIERARM A HERZ H VT 4 TSR DB RIH TR N2 A ERZIED , HoafEIicon
TOBERE2BZ, LW HDHH 5.

REREWR T 27H1EL LT, B2 T2 IEEREED AREROMO 2 2 MRXTTORETH 5 T
BonB%l, T 254 BHEAVAHERDS. ZOHKIZOWTEBIIHFAN—F T 1 v T
VHEERTHT K 2RI % Bl L 72 R CEHE S 2.

ABZUEALNLIEEE f: A B2 C® 7L RKRLLE®R OFD fIICPRT, Bac A
BIL fo7vy=Wndfy: ToA = Ty BB 7V ERLVLERTHZHDETH. WK, by € B
Z fOFEAEE 522 M = [~ (bo) GERKTELHRETH 5. EBEORI T fIXEHS HERD
LEFEBZEBRT, MIZEY 274 Z-ICHEYT 2. (BBRIIZZSICERRTOBIERYSH D, ZDE
HTE 72D EY 2 A ZEHTH . )

EV 2T EMEDDDORERAEOHESLHERDBEIOWMD FITREFT 2. LicdioT, ftES
BHOWMD HFZZEZTORAUERZET XS5 CAEREZER LWV, TR, 20&AMHLZEIS
EORMEDEZ A EFHHETE. A EDrank 1 DERY LR TH->THEa € ATDT 7 43—
B AR ker df, @ A (cokerdfy)* TH2 LR DbDHENDG. ZhZE LT3 Ml DERD
Slly =detTM TH 205, TM »AENIFREL T I&EEL LTI - ADRMENIAETHH
Biv». ZLTIOMEFIZEELTCTM OMEEZANZ ZLICT 3. ZONETEADIL%:
ambient space £ W\, [ @ Z ¥ % determinant line bundle ¥ FERZ 2125 5.

CDEIRLTHAZEEANDERDESBHELD S Thbb, fi 2 C° 7L FKRILVLEBRD
BROLDPRINRIRA—X—fEr 2. be Bl fo: [0,1]x A= B, fo BXU f ODIERETH 2 &
T2, ZOLE My = fo'(b) ¥ My = fH(b) Il oAEZAVTAEE 2 AN My & M, 1%
oriented cobordant TH 3. L7=2oT, b L M = f7l(b) a7 + 2 oid, M Loaken
Y —H% Mo, My WZHIR L THED LEIR—BT 2. LidoT, Z0EDDOHEIEZEHESHTERDE
B OBRVWAERTH 5.

PFAN=T 94 o7 VABRRKOGEECEEI 27 AEZBM ECBRLR UQ) RBEZ 60TV,
COUL)RDF v —VHZEY 2 7 A ZEBORIT /2 RLTEY 2 7 A EMDD 2 ETHED L
DPHFAN—T T 4 9T VRERBTHS. LRI, BV 254 ZEDBORTOL ZIZIFED 254
ZEEOROEBDHFEALDEMA LIFTH 3.

DT, ZOXETIZEY 2 7 4 ZEICHEEDM L 2V 555121 ambient space LD determinant
line EHAR AR THZ Z L ZEL TV ZLIZT 3.

2 EHER

CIZETOERERE X, (1] 0OFHBROBHAET S
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21 KO*(pt) IcfEZ £ 318 EDF/At

[1] TiZ, Spin #:d, Spin® #d, Pint #iE0HBEO—RILTH 5, n TTEHEE LD G (n, s, 57)
WoEZERL, ZOMBICHL KOS =" (pt) 12fli%k ¥ 23802 E% L. Z4ud Atiyah-Milnor-
Singer TEBD— Rt TH 2. TEHDUV L ODIFIDRERDBFHLEETH 3. T4bb, n X
TEHE X ED G (n,sT,s ) Miis 03D 22 %, X Db B n— s~ KILHH LK C(Spin® i
DB E IR SRR Y T 2) 1S Gt (n—s7,sT,0) Hili sc BHEEIN 3B,

Theorem 2.1. Gt (n,s%,s7) KT 4 X L8 (X,5) 5 GF(n —s7,s7,0) R17 4+ ALHE
(Cosc) ®522558% f 32, 2o 2 ToORRIARTH 5

- f n—s_,s
Q) () e @GO

n—s—

|

Ko—n—sJ”rs’ (pt)

772U KO B#ANDERIIEK TS A 6N 5.

2.2 Pin™(2) monopole € aZ 1 DM E{FF

YAN=7 T4 v 7 vABRROZBHREHRED 2] TEA L Pin~ (2)-monopole XA
H3. COFEROBDEY 2 74 ZE-H (S ELBET L) FAN=T - T4 v T VOHELF
U &S ICHRRITTOBAZREICKR 2 Z L 3B ICOISE. ZOEY 274 BHERAEN DL DD
obstruction 13 ¥ 2 KO~ 1(pt) = Z/2Z 2% ¥ 21688TH 2. L L, Z DIEEE MR IER
POHFBETZORZDOEETEIES TERV. ERD KO BIZER v 2120V TIE, FiEEO M
DO &S REHRAAHAE RS S ET 2 —ROATERH SN TV RVASLTHS. ZDOXS5RH
&5 e, BIIC Z/2Z 2Bk & 21 680NH A 5 2 e 9bh 3356 % D2 W T Pin~ (2) monopole T2
B3 Z2Z EOFRERLIPERIN TV, 2B EDH ST Pin~(2) monopole (@ E D A
N=Z e T4y T YAERTEIBRHTE R, EENOF O 4 RTTERRA DM HE I 2 E#lA
MHTE 3. Pin™ (2) monopole ® Z BEORERITERT X ZHEHMEHIUL X D REELRIGHRE M
TEZZeNFRHEINS.

FEHED 320D, AFTLERE (Theorem 2.1) %AW T, Pin~ (2) monopole D& % {13 ATREME
@ obstruction TH 2 KO (pt) icfi% & 2502 MAHINICE T 2 51E%2 5 2, Zd obstruction
PEZTOIRNBIZER L7z WS D TH 5.

3  Witten deformation [C2UWLT

I CREEHOIEHICHbDN S Witten-deformation (2 DWTEIFH S 2. Witten-deformation
VI DIEMARERZDOIEREZEZ R VWL S ICER L, 582 H 202k LRt ® 2



BECTHZ. Zhid Witten ICX o T 3] TR LD TUTONALAETH 3. ZOHEIXEARE de
Rham {EFZ d + d* T, Rt X8 2 50 2K Morse B% f DFEARAERTH 3.

Witten deformation D7 A4 77 2T 2. FTEARL R2MELRNEZHAT 2. E=E o F,
% 7,/2Z-graded X2 bV Y LT, D: T(E) » ['(E) % odd THCH®& R 1 FBEMAEEHAZE 3
5. \WE h: E— E % odd TRIERZ MLEROER Y §2. X5ICD ERARTHZ2Td L,

(D+h)*>=D?+h?

THYH, h DERED S LOMERAZFED kernel 13 072585 ker(D+h) =0TH3. D & D+ h OFEHZ
HELWhS D OREIZ0THS.

T, hBABTHZ L VWIREERED T, HEBHEHREDEEDHTRIRATTHZ Z 12T
3. X5, BIIRAREY WS DTIERL T, D DERREKAMBATH 2 T35, ZorE, EOEKY

miZDOWT
(D +mh)? = D* + m*h* + m{D, h}

THD, h BERRYERAMEZ L5 (D, h) BMIEEERVETHS. LiEsioT, m#tHk
XL B h AFETH B & 5 BEIRCIE m2h2 + m{D, h) EAMCEEETHLS, b L D +mh
D kernal » 2 W+ /NS WEFEDEHRREED H UL, h DR L T 28D SR DEFE I RFT
BENTWR e THTES. 2 U TEBRIC (h RetRIREZE L &) i EA RO Rt
ERT ZENTES. Zhh Witten deformation 12 &K 258D REAMELTH 2. FEHDOBAHLDE S
D OIRBCERIZFEH U, A OFEEICN TV A [4] 23D 5.
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