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Figure: 389 self-energy diagrams representing 6354 vertex diagrams of Set V.

. Kinoshita ()

[http://www.riken.jp/lab-www/theory/colloquium/kinoshita.pdf]
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Figure 2: Hadron spectrum from lattice QCD. Comprehensive results for
mesons and baryons are from MILC (27,28), PACS-CS (29), BMW (30), and
QCDSF (31). Results for n and ' are from RBC & UKQCD (32), Hadron Spec-
trum (33) (also the only w mass), and UKQCD (34). Results for heavy-light
hadrons from Fermilab-MILC (35), HPQCD (36), and Mohler & Woloshyn (37).
Circles, squares, and diamonds stand for staggered, Wilson, and chiral sea quarks,
respectively. Asterisks represent anisotropic lattices. Open symbols denote the
masses used to fix parameters. Filled symbols (and asterisks) denote results.
Red, orange, yellow, green, and blue stand for increasing numbers of ensembles
(i.e., lattice spacing and sea quark mass). Horizontal bars (gray boxes) denote
experimentally measured masses (widths). b-flavored meson masses are offset by
—4000 MeV.

[Kronfeld 1203.1204]1 K D,
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1990 & O [Kirby-Taylor “Pin structures on low-dimensional manifolds”,

London Math. Soc. LNS 151, pp.177-2421& WS Xz &...

IR — wjou
gives the isomorphism in the following table.

QSpin z/2z QSpin z/2z QSpin =0 QSpin = Z
QPm = Z/ZZ QPm = Z/SZ QPm =0 Pin‘
QP"'* =0 QP""‘ =127/2Z QP'"* =zp2z( Qf* = Z/16Z

In §2 we calculate the 1 and 2 dimensional groups and show that the non-zero one
Atenanainnal cvacine oea tad b +ho nlvala ssith e Tia mraiin fromine Q1

ZORIEHZLE. Q)11 (e) =0 DB, TN&KD,
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FAIYVYTULOT 4w OERKE UTRERSNI

G D affine Grassmannian EIC V DhSRERBZ DL 2T,
ZNOIREOY—IRD Spec ELTEDH D,
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QV,G)° = Q(V',G') E13BE =3,

Higgs(Q(V, G))
Coulomb(Q(V, G))

Coulomb(Q(V’,G")),
HiggS(Q(V/7 G/))

BOT, I\NAMI\—T—5—F& B-F-N DN ANBDLBZ & (Ch5,

ULHWLZLKDIBET. 5EX5N17E (V,GQ) IZHLT
Q(V,G)° FQ(V',GHERFEFRVLWEBDONTWS,

=RTT 4 EBIMERICE. Q(V,G) TRLWHDBHRWH DD,

— FILWISZADI\A )= —S5—Z1 DR W,
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[Atiyah-Drinfeld-Hitchin-Manin] [C& 3 &

R* FOGEE K DAV RIVERVEI2S1E

V,GESEEBAT NN —5—M@
Higgs(Q(V, &) = V///G

EET 3,

iU B KDAYVRIVRY =
EHfMNE K ERTHEIENF = —x FEBEITHD,

LH L. NS, YEBEDBTE. K HFINEEDSE(E
BERRITAND RIVERBD/I\A I\ =T —2—E

Higgs(Q(V,G)) = V///G
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—A. YEEOETIE. R* LOBE K DA VYRIVEVEI 2513
2% K 1\ simply-laced 37305

A, 1 =SU(n), D,=8S0(2n), FEgrg
B5EV, G ZBRICEATY -0V

Coulomb(Q(V, G))
ELTEGFDEERBON TS,

Coulomb(Q(V, G)) MFEWICERSNIcZ & T
INOEBRIC—FED VKD T B,
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FEIOR D7D TRERICH > ER[/ERBEEZ,
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BRBMBOOR

o EBE A, >5
ERIGRWH S,

o ) —BIDEHRE ~ ) —BEBRIFLTEZHD
ER(CTRWH S,

o BMERIDEBAERE
RFOB, PVIBE .. EVRY—BED 26 @,
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TYa25—J B

1
J(q) = ;-+-196884q-+»21493760q2-+-864299970q3—+---

(F. 19 N SHNENTNSHHBBZEHD,
1978 F(Z McKay [FRDZ & ICR/DMF !

LEFHADDD ZSE > e FEERBRETE Y R Y — (&
TTOED ~ 8-10%3 H 2D, FO—B/NSVLIEBRBHNRRBL

196883

RILTH Do
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ADBIREDSH 2D TIEARULHN?

J ¥ REEH
EVRY B BIRE
BET DERHL\B LB ENTc [Ogg, Conway-Norton, ...]

HEDCEBFHRBIOIDT,
Monstrous Moonshine (& A THR L ERFZEE) EEhni.,
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90 FARANTRIC(
[Frenkel-Lepowsky-Meurmanl], [Borcherds]

[c&k»o Tﬁgiko

[ERIEARRMOERIR L Eh iz,

HDRANR 24 RIT S — S RZB<KIBRD AR BILD
J B TH D EHBERT Do
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1989 &£, EDRBFOREIARBEBELHIT
K3 thmZ# < KIBRD AN MLESHE LT

so are the numbers V;; — 2N, 0.

F(r) = 90q + 462¢” + 1540¢° + 4554¢* + 11592¢° 2
+ 278304° + 61686¢” + 131100¢° + - - -

C DFRBUTEIR(EIRVDHV?
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L. ROLSLBXEBHoTC:

Inventiones

mathematicae
© Springer-Verlag 1988

Invent. math. 94, 183-221 (1988)

Finite groups of automorphisms of|K3 surfaces
and the|Mathieu group |

Dedicated to Professor Masayoshi Nagata on his 60th Birthday

Shigeru Mukai

Department of Mathematics, Nagoya University, Furo-cho Chikusa-ku, Nagoya 464 Japan
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FOEEDIOSABXL:

so are the numbers V;; — 2N, 0.

F(r) = 90q + 462 + 1540¢° + 4554¢* + 11592¢° o)
+ 278304° + 61686¢” + 131100¢°® + - - -

DRI F OB EBHRH DD TII?
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2009 £, P AR,
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ST0T A KBS A, EEZAHARSICW=DT,
HS—EEZZTH,

3 ERMFTHFHRDR S DHERZHA THNL?

84/73



KEX ADDiE:

so are the numbers Ny ; — 2Ny o.

F(r) = 90q + 462¢% + 1540¢° + 4554¢* + 11592¢°

(23)
+ 278304° + 616864" -+ 131100¢% + - - -
SNl TS ey ) Parand
E/& ?E /\%IEIH&
6l H K 6
My, (1)* g | 123 7-36 23-11 23-77 55-64 45 22.45 23.45 2345 11-21 770
(1)* g | 23-21 23-55 23-88 23-99 23-144 23-11-21 23-7-36 77-72 11-35-27
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KEX ADDiE:

so are the numbers Ny ; — 2Ny o.

F(r) = + 462¢% + 1540¢° + 45544 + 11502¢°

(23)
+ 278304° + 616864" -+ 131100¢% + - - -
LUt 3 sk a4 g5 iy A .
R AR R AR
#Hel m K6
My, (> g | 123 7.36 23-11 23-77 55-64 [45| 22.45 2345 23.45 11-21 770
(n* g | 23-21 2355 23-88 2399 23-144 23.11-21 23-7-36 7772 11-35-27
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KEX ADDiE:

so are the numbers Ny ; — 2Ny o.

F(r) = +2 + 1540¢° + 4554¢* + 11592¢°

(23)
+ 278304° + 616864" -+ 131100¢% + - - -
Ll S S M4 ST PaVasd
E/& ?E /\%EH&
Hel B x 6
Moy (l)24 g | 123 7-36 23-11 23-77 55-64 E‘ 22-45 2345 23.45|11-21|770
(1* g | 23-21 23-55 23-88 23-99 23-144 23-11.21 23-7-36 77-72 11-35-27
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KEX ADDiE:

so are the numbers Ny ; — 2Ny o.

F(r) : +2 +3 +4554¢* + 11592¢°

+ 278304° + 616864" -+ 131100¢% + - - -

Hel B x 6

(23)

(1)* g | 123 736 23-11 2377 55-64 E' mmg’s-%ﬁ@'

(1) g | 23-21 23.55 23-88 23-99 23-144 23-11-21 23-7-36 77-72 11-35-27
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KEX ADDiE:

so are the numbers Ny ; — 2Ny o.

F(r) =[90f +[462y” +[1540)¢" + 15545 + 11502¢°

(23)
+ 278304° + 616864" -+ 131100¢% + - - -
Ll S S M4 ST PaVasd
E/& %E /\%EH&
Hel B x 6
Moy (1)24 g | 123 7-36 23-11 23-77 55-64 |45| 22.45 23-45 23-45|11-21|[770
(* g | 23-2123.55 23-88 23-144 23-11-21 23-7-36 77-72 11-35-27
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KEZ ADD:E:

so are the numbers Ny ; — 2N, 0.

F(r) = +2 +[1540g° + |45545* + 11502¢° o)

+278304° + 6168647 + 131100¢% + - - -
R TR

#e61 H X 6

Moy (1)* g | 123 7-36 23-11 23-77 55-64 | 45| 22-45 23-45 23-45|11-21|[770

(1)* g | 23.21 23-55 23~8823-144 23-11-21 23.7-36 77-72 11-35-27

XD D B |
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arXiv.org > math > arXiv:1211.5531

Mathematics > Representation Theory

Terry Gannon
(Submitted on 23 Nov 2012 (v1), last revised 15 Mar 2013 (this version, v2))

Eguchi, Ooguri and Tachikawa have observed that the elliptic genus of type Il
string theory on K3 surfaces appears to possess a Moonshine for the largest
Mathieu group. Subsequent work by several people established a candidate for
the elliptic genus twisted by each element of M24. In this paper we prove that the
resulting sequence of class functions are true characters of M24, proving the
Eguchi—Ooguri—Tachikawa conjecture. We prove the evenness pm

multiplicities, as conjectured by several authors. We also identify the role group
cohomology plays in both K3-Mathieu Moonshine and Monstrous Moonshine; in
particular this gives a cohomological interpretation for the non-Fricke elements
in Norton's Generalised Monstrous Moonshine conjecture. We investigate the
intriguing proposal of Gaberdiel-Hohenegger-Volpato that K3-Mathieu
Moonshine lifts to the Conway group Col.

https://arxiv.org/abs/1211.5531
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