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1‘1_ WIMC\' 1S monstrous Moot«sl«ihe?.
He_(re, 1S '('[/LZ V\AOO((AQOW“ A—"}C(AV\CTEOV\_

+ (%) = 9"« Mt
+ 196¥7¢ 5 + 21493960 47 + 8C%2999705° + - -

T'/\is "§(AV\C,Tiom 15 inovTam’( (N e,(li(;f;c Curve T[/le_ov)/,
C[&{SS )C?eﬁc?( ‘(‘lneovyl

c;-(”lr) estm‘olisb\es

1Som. CQ&SSes 1:1
{ O)C Tori @‘)I a: .
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Tn 1978, John McKay noticed 19688% =1+ [7¢883

Fuethermore , J. 6. T[z\ow\Fsom obseirved

FB) = %+ M

+ 196%¥¢ 9 + 21493760 ¢ + 8429990 F° + -
T T T
1+176883 1+ 176883 2x1 + 2x 196883
+ 2129689 +212968% + £42609326

Data (iweP, Aiw\.) 07( the  monster grroup M
appear in the oefficients of (%)

(/)"\ 1S TL\L Qav?es't SPorm{ic ?VOMP_>
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14 "W\Plies that
w[aic'/l expﬂaims TL\L olos‘erva'l'iom [§S I/\iD(I(QV\.

3C3h'|Te roup fumc‘(’ion
M & (%)

there would exist Seme nice

which s an M -wodule (m?\ 0)( M)

whose av-om(eo{ character g é(cb‘)
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LA ‘&‘M’(, Flfev\keﬂ, Lepowslci, Mewrmain (1":83-88) Constructed it /

1’( was a called
f’mﬂ‘e group ]Cwnc‘('ion
M &%)
A T(Vh) . the Graded chavorcter }
SY‘M‘MCTVYVL”{ \rh > M . the gﬂvﬁfioh 'quhc:iah °f vh « J-(;k)
=1%¢,
\TOA ﬂlSO ?—ives A WﬂTLLLWnTicaQ Jcorlmuam'ﬁoh of
20( CFT (Comfovwnﬂ Fier( Thewy) " Pll\ys('cs_

\I\T‘r\v\'t 0{0&5 QooL Qike— ? How IA\MT (Vh)=M wa s PVovw{ ?_
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1-2. How was it Pv-ove.ﬂ(?,

Tl/‘f— VoA was  constructed 'f"“’" the Leecfz\ lattice A C [R?i

a(/w( /17 MD‘AiTiOMﬂQ iwforw\ad‘{om ca“ea( CDCYC[(& f’nc'{'ovs Tml(ih?. Values '_('.1.,

Cocyc(e ‘fﬂCTors

é (22 OVLi)(olo( )
Lottice /L ~—————>
AS a VZSMQT, 'HAZ_ SYIMIMETVY ?V‘OUP 0; \fh
is a Certain  combination 0)( Aut (1) and (Z,)2 (and %)
combined with (zl)z‘t (50“'05“0( with 22)
Aut (1) = Co, ~——

A Cﬂllre‘s:u\Q mv\mlySis °§ T[MS& Combino\ﬂoms re\/emQS Ab\f (V'q) = M :
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1-3. MOVe W\ODV\S"\.U'\& Plnev\omeua

As a vesalt of interaction between wathemotics and Pl«ycics,

V‘éQaﬂDV\S Sim}QuV 1o 'ﬂno\'(' o{ M MVW{ Jf(ﬁy) were ob&‘elrvea(
‘U/\ Mmove onumrle_s o‘f )CIV\'\TL gvoo\Ps oww( )CMV\C'('('OV\S_

(MDV\STVOMS C-“\Wl")’ K3 Mathien Woonshine e'§
moonshine moonshine mooushine extremal ell. genus

Some =2 ext
modular
form ell. genus

15 mlv‘em(y |<V\owm ih Some caSes

but not ye.'t 'fvulno( in many CaseS. s



2. My reszarr.ln
- Ultimate ?OAQ is to fw{
* I AeverPeo( an aasy wa7 To aV\mlyze_

‘(‘L\iS Combinat;on )(OV‘ Mmore 3emeva£ zlﬂ'ﬁces.

A ﬂaﬂ'ice

A ¢ ( t ) combined with (Zz)r”kL
" N ———— S

AS 0 Vesv«a'(' o)( 'l'[4e, ammlysis )Cov the 00(0( (_eec_L\ [o\TTice_ qu,,
]: 5:0(/\%0( [\ 70? o\/e(rIOokeo( n a PVeviouS V‘&Searc[/\

[arXiv - 2412.19430) on n Cerlain moonshine.

. WOVk ih PkoSV‘cSSZ IS DMhCmV\’S Mov{ule_ USer\Q ‘)COV‘ l<3 MOW‘SLi"‘e?.
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3. G\V'OU\P exfension

\/\M}/S o)c c,ormbin]m? Twe ?roqu /Vaw-a{ C\
= meg 0§ ihTVoo{ucimg, n WMlTiPlicaTioV\ aﬂw n the set {(W,?”VIGN, ?‘éG}

divect Fvoo(uc't the easiest way |
(n.g) - W', %) = (nn, 99)
?emermlizel Special case (GaN is tvivial)
semidirect product
(n.2) (0. %)=(m2x),2%)
eneralize || |specinl case (e eract seq. plits)

Z,v-au\) Z)d'emsim:\ 05, G by N ex{i;?:egia_a1
(n.2)- (0, %) = (m30) 2(2.9), 3%)
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p‘iV‘ec‘l’ (woo(.
Sewmidivect Prco‘.
Group extension

/V Is a(wnys a S(AL?VOM(.) 0)( ] ?VDMP exfengion o{ & L), /\/

However, G is not & Sut?wug o)( it ih seneral

(6\ 1S @& SU\‘o?V‘aM? '«f and au(y '\f it i1s a S‘eMio{ivec't Proo{o\ct.)

[t was QINM(Y l<l/\ow1n that
o . Vm-kL
a SPQCI'E!C ?lromf exfension 0‘5: AMT(L) L)’ (Zz)
IS A smlo?lro(AF o)[

M}' mmm[ySiS S‘/\oweﬂ{ T"\PLT A\A't (qu) 1S V\_LT n S(Alc?voulP of
(the Qroup extension does wot SP[if.) 22



