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VARIETIES FOR MODULES OVER A BLOCK OF A
FINITE GROUP 1

BEKF WFEMEH  (Hiroaki Kawai)
Sojo University

Abstract. Chapter I is a survey on the three notions introduced by M. Linckelmann
[10],[11] : the transfer maps in Hochschild cohomology of symmetric algebras, the
cohomology rings of blocks, and the varieties in block theory. The transfer maps can
be called " multiplicative transfer” in a suitable situation. The definition of the block
cohomology rings is based on Puig’s pointed group theory [14]. The block variety
is defined as the subvariety of the maximal ideal spectrum of the block cohomology
ring, and it is the block version of well-known Carlson’s module variety [3].

1. %

A % algebra over a commtative ring R, U % bounded complex of A-modules &
3%, ¥£7-, module it left module &%5. P(U) % U ® projective resolution &
9 5 (i.e., right bounded complex of projective A-modules T v, P(U) & U ix
quasi-isomorphism). Z D& I, IT {2V T cohomology element iX T DREEDE &
T % chain map ¢ homotopy class & £ % 5 ([1, I, Section 2.7], [7, Chapter
6]).

Ext (U, V) = H*(Homux(Z(U),V)) = H*(Homs (2 (U), 2(V))
= Homua)(P(U), P(V)inl) (K(4) i homotopy category)

U,V 73 module D& &, EDOXISIZLY cocycle f: QY U) = V X lift of f :
PO U)) » P(V) izxtisT 5. A D% R L projective 2% A @ Hochschild coho-
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mology % Ext-group % % H\ T HH"(A) = Ext}g40(A, A) = Homg(agae)(Fa, Paln])

LRIND, 22T P4 1E A® A%-module (A4 — A-bimodule) A @ projective reso-
lusion. X 512, 2 DD IED cup product X% &3 5 chain maps DFELD homotopy
class TRIN 5.

G % finite group &9 %. trivial RG-module R ® projective resolution %(R)
={ P(R), } =L T, Ind$° 2 (R) = { IndS: P P(R), } iX R(G x G)-module
Ind§%° R = RG O projective resolusion & %%, ZZ T AG = { (z,z)|z € G} TH
Bt (z,y) @ 1lg — zy~! THEZX LIS, diagonal embeding

dc : H*(G,R) -» HH*(RG) (injective algebra homomorphism)



I [€: P(R) » P(R)n]| — [[d®ac £ : IndF*“P(R) - Ind$*¢ 2(R)[n]] TH %
bhb, ZIZ7T| ] 1% homotopy class, Id IHEEE &R ZEKT 2.

2. Transfer in Hochschild cohomology

LL#%, A,B X symmetric R-algebra (ie., R E projective ThHY, A A" as
A — A-bimodule). X = { X, } % bounded complex of A — B-bimodules X, T X,
i% left A-module, right B-module & LT projective &3 % (LA#% bounded perfect
complex of A — B-bimodules &FES). Z DH#F adjunction Homey HX®p _,_) =
Homeg)(_, X* ®4 _) BFEEL, D unit ex & counit nx O explicit form 7%
Broué iz Lk » THEZ2 BN T3 (eg., [10, Appendix]).

E# 2.1.([10, 2.9]) X IC associate S41% transfer tx : HH™(B) » HH™(A) %

Idx®@7Q@Idx+
—

[r: Pp - Ppln]] — [Pa—>X ®p P ®p X" X ®p #Bln| ®p X2 %) )

i E o CEETA. o Texe Hexe: A X ® X' =X ®p B®s X* (L0 ad-
junction T X % X* TEEH#x 7z & & D unit) O projective resolutions DE®D chain
map ~® lift, nx[n] bR (n 1 sift ZEKT D).

C DEEECHEEROTRRARAS. H % G O subgroup, tyg &EHD
transfer 23 %. WORKZHICT 5 L I REDDOEREZER L 2D, HOR
HiTn =0 DHPAET A~ X A EEEKT 2. o

5

' —

Hompgg(R, R)

l

1y — [(Zxw)
Hn(H, R) <> H"(G, R) I HomRH(R R)
x

(2.2) 51{1 l&g

HH"(RH) —> HH"(RG)

¥ = AT RG — RH-bimodule X = (RG)g \Zxt LT, ex-: RG — RG ®ru RG
X av——)aZme[G/mx@m‘l 2k, ’I’})(ZRG®RHRG—)RG X a®b—ab
Ik oTHEZBNDZ &H Broué iZ & 5 explicit form 22643%2% ([10, 2.6]). £Z
T (2.2) DADORAXDENDER%E

(A- : RH - RH) — (RG—%>RG ®rx RH ®ru RG Idx®(* )®Idx+

LEZETNITRRIITHRE 2D, K2 DEMRE projective resolution DED. chain
map £ Tlift $5& n=0 DFPEDOER 2.1 DA ELD.
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(ZA)-

. HOmR(HxH)(RH RH) ——»HomR(GxG)(RG RG) (Z)Q

RG @rr RH ®ry RG—>RG)
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B8 2.3.([10, 4.6]) t(re), : HH"(RH) - HH™(RG) Iz &V, £&D n > 0 28\
TR (2.2) AL 25,

—MRIZ transfer tx IX linear m#p TLORVAE, b L exe ony ~ Idxgpop0px
B3R Y SLTIE, algebra homomorphism & 72%. Linckelmann xR X 5 238 E % L
7.

E#® 2.4.([10, 3.1]) X % bounded perfect complex of A — B-bimodule &3 5.
K] € HH*(A),[r] € HH*(B) 2% L, KD 2 >ORAOTHRERFHETH 5 ([10,
3.3)).

PaR4 X X ®p Pp Py X®p PpR®p X*
C,.@]dl lld@f,. _ = ('.l 11dx®1’n®1¢i}.‘.
Pan] ®AXTX®B Pg(n] 97’,4[11]——>X®B Ppln]| @p X*

«[n]

IIT, EORAOD ETFD homotopy eq. iX A ®,4 X = X®pB D Ilift (P4®4
X, X ® Zp iX X @ projective resolutlon) EED n > 025 L LR A
BB L&, [(] # X-stable LFEE ([¢] : X-stable ¢ [r] : X*-stable [10, 3.4)).
HHx(A) % HH*(A) i%i} 5 X-stable 2552k T 5. adjuction maps DA
nxoex-: A= X@pX* X1, € ADRTREDH, Thi mye Z(A) LB, %
%, X 2k o T mx % explicit form T&EiF 3 ([10, 5.4, 5.6, 5.7)).

EE 2.5.([10, 3.4, 3.6)) E& 2.4 1B B [(],[7] KR LT [¢(] € HHY(A) D& %,
tx([7]) = mx[(] £2FB. b L 7x 23 Z(A) CBOTHFERE Tx = nxltx &6<
L2V, Tx : HHy.(B) - HH%(A) iX R-algebra homomorphism &72%. &
BIZ mx. b Z(B) ICBWTCHHRORIBLE 2 5.

AL, TE#E 2.4 DARDAEL Y, tx([1.]) = Inx[n] o (Idx ® T, ®Idx.) o ex.] =
[x[n] o ex-[n] o (] = mx[¢n). F7z, i chain maps DARTHELXONB - & &
Y Tx X algebra hom. &2%Z LHah5D. EHIZ Tx.([C]) = nx-[7] ’bﬁEU_L’J
DT wx. bA[HR 5 Tx,Txo XV RBEEZ NS,

3. Block cohomology and block variety

G % finite group, k % algebraically closed field of characteristic p > 0 &3 5. b
% kG @ block idempotent, D % b @ defect group (i.e., Br§(b) # 0 &£ %5 p-
subgp. ® 5 HT maximal, Z Z T Br§ : (kG)” — kCg(P) i% Brauer hom.). i %
b @ source idempotent (i.e., (kGb)? @ primitive idempotent s.t. Br§(i) # 0), ep



% Bré (i) (Br& () i primitive) Z &L kCq(D) @ block &3 5. Z DK, Brauer
pair (D,ep) X maximal b-Brauer pair &729, D DIEE D subgroup Q (ZXF L
(Q,eq) < (D,ep) £7BEIELOD eq BFEET S ([16]). Q < D (e, D O
subgroup Q) Zxt L, E¢((Q,eq),(D,ep)) ={ ¢ : @ = D | ¢ L z-conjugation s.t.
*(Q,eq) < (D,ep) (z € G) } £BKL. *(Q,eq) < (Dyep) & “Q < D, “eq = e=q
Q X Q @ cojugate subgp. DEMK). & 52, D, & (D,ep) EXMIET D defect
pointed group &35 (v i¥ 7 &L point).

E# 3.1.([10, 5.1]) D,, & associate 415 block b ™ cohomology ring % KDERIZE
%1%, H'(G,b,D,) ={[¢] € H*(D,k) | ¢ores§([¢]) = resg([¢]) for any @ < D
and any ¢ € Eq((Q,eq),(D,ep)) }. ZIT, ¢ 1F ¢ iICX>THAIND conjugation
map H*(Q,k) —» H*(*Q,k) TH 5.

b A% principal block D&, D Ix G ® psylow subgroup TH D5 resf :
H*(G, k) = { stable elements of H*(D,k) } ([4, 10.1]). T Z T [¢] 23 stable &4,
£ 3.1 128 T Q 28 sylow intersection = DND D& EIZ, ¢ BZD z LD
conjugate 2" DND — DN *D OFPEIET TRHRABRI LS Z L 2ERTD. @
Z4Z Image(resd) 2 H*(G,b, D). #iZ Image(res$) C H*(G,b, D,) XA LNLTH
B85 H(G,k) = HYG,b,D,) &725.

1 fii C embeding é¢ : H*(G, k) - HH*(kG) L_’Jl/ VTR AR A3 Llnckelmann [10]
X H*(G,b,D,) & HH*(kGb) ~® embeding % 52 T\ 5. 1BH O transfer Z{&
e H*(G,b,D.)~—H*(D, k)25 H*(G, k)—S> HH*(kG) 5 HH*(kGb)
= =T ¢ 1T inclusion, I injective T alghom. THARV., L2L Tx 2V E
H*(G,b, D,)——H*(D, k)l)»HHX.(kD)—aHHX(ka) IZ injective alg. -hom.
2B, FZITX 2T LICRABROZ EIZERETS. H*(G,b,D,) iX block b

O source algebra ikGi IZ L > TR E 5 ([10, 5.2.4]), EHIZ kGb & ikGi 1X kGb—ikGi-
bimodule kGi & % ® dual (kGi)* = kG 2 X Y ZRHEFEME L 725 ([16, 18.10]).

% 3.2.([10, 5.6]) kGb— kD-module & 7= kGi (25t LC, Thgiodp ot I injective
algebra homomorphism & 72 5.

[10] & kca‘éfﬁ%ﬂ% k%ﬁ@ﬁﬁéﬁbim.&ﬁﬂ ZHhTHhTWA., Z Z Tik point
EIRDERDATET. - :
(i) kD — kD-bimodule & LT, kGi = ®(Q %) kD ®kq ka ZTQ<D,pe
Ec((Q,eq), (D,ep)), & HIZ ,kD i% ¢ Zi@L T kQ-module ODEL'HE i
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(ii) [¢] € H*(G,b, Dy) < 6p([¢])) 2% kD®rq (,,kD-stable forVQ< DYy € EG((Q,eQ) (D,,ep))

(111) TrGi & T(kGi)* = TikG “i_fl% : X
@), (i) £ dp : H*(G,b,D,) < HH, (kD) 7b>:b7b %. (i) £ HH;‘kG(kD) o



HH; . (kGb) & 729 Bt#%iZ HH}, ., (kD) C HH}, (kD) 2R3 Z L2 & 0 BENFR
ENd. ILIZROZ EMNRRY .
EHE 3.3.([11, 4.2]) KORKXILAT#.

H*(G, k) —2°—~ HH*(KG)

res§ 1 1 proj.

H*(G, b, D’y) Tkmp HH* (ka)

RIZ variety IZ DV TR TV <. U % bounded complex of A-modules (A : symmet-

50

ric algebra) &9 %. k-algebra homomorphism ay : HH"(A) = Homgagae)( P4, Paln))

- EXt:;(U,U) yiN [C 1 Py > .QA[n]] — [C RQaldy : P4 @4U — .QZA[TL] R4 U]
WL > TEEIND (P4 04U iX U D projective resolution & 72 3). Z Dk, &
B oy o é6c: H'(G,k) - HH"(kG) — Extio(U,U) iX [¢ : (k) > P(k)[n] ]| —
E®rIdy : P(k)@rU — P(k)[n|@r Ul ICL>TEZXLNTWBZ LNhD (K
? kG-module & LTHOREUZ & 5 ; kG-modules M, N iZxt L, Ind$¥¢M @ N =
(M@ kG)®g N=M®@; N » ((z,y) ®m)®n+— zm® zy~n for z,y € G and
meMne NIZE>THEZALND). £LZAT, Zhix U A kG-module DA cup
[ U Iy D chain map TORBETHEHH,a o §g D kernel & IL(U) & T35 &
maximal ideal spectrum of H*(G, k)/I¢(U) i& U @ Carlson’s variety Vg(U) O Z &
TH 5 (U 2 complex DB/ BRI LR EHES).

E#H 3.4.([11, 4.1)) U % bounded complex of kGb-modules & ¥ 5. graded k-

algebra homomorphism H*(G,b, D,,)MH H*(ka)-ﬂ’»Ext;Gb(U, U) @ ker-
nel % I, p (U) &3 5. U D block variety % Vg,(U) = maximal ideal spectrum
of H*(G,b,Dy)/I¢, p (U) L EET 5.

EE 3.3 £V bounded complex U of kGb-modules 2%t L, ROJREXNE S
N5 (BOEXOTRETEEL Y B 6 M),

H*(G, k) %o s HH*(kG) —2Y Extis(U,U)

res$ l 1 proj. ||

H*(G,b,D.) HH*(kGb) — Ext},(U, U)

TkGi o JD

TEHE 3.5.([11, 4.4]) I5(U) = (res§) (I, p, (U)) 8L Y 32, H*(G, b, D,)) i¥ Image(res$)

EHBERTH D6, (res§)* : Vep(U) = Vg(U) i3 finite surjective affine map &
B, & HiZ, dim VG,b(U) = dim Vg(U) ’bﬁﬁ‘? M.



VARIETIES FOR MODULES OVER A BLOCK OF A
FINITE GROUP II

Abstract. In Part I, we gave the explanations for the cohomology ring of the block
and the block variety. In particular, we explained that for any bounded complex
U of kGb-modules, there is a surjective map from the block variety Vg p(U) to the
usual Carlson’s variety Vg(U). In Part II, We show that there is a surjective map
v* : Vp(iU) = Vgu(U), where D is a defect group of b and 4 is a souce idempotent of
b. We apply this result to the study on the block varieties.

4. Block varieties and source idempotents

notation i% Part I IZH5. ROEED (i) OA#ERXIL [11, 5.1] THEX LA TV
%. (i) DAHREITZ D inverse version THAERIZ L TREATE 5.

£ 4.1. A, B % symmetric R-algebra. X % bounded perfect complex of A— B-
bimodules ([I, 2 #i]) &9 5. ‘ _
(i) b L mx(€ Z(A)) NE#H 725, {£& D bounded complex V' of B-modules {Zxf L
TTFORRIIFT#L 25,
(ii) b L 7x-(€ Z(B)) 23A##2 5, & D bounded complex U of A-modules (2%}
LTORKILFRE RS, ‘
ZIZT, BExt* (,_) #Ext* () EMEFELL. e X@p_ i [r: PV)— Z(V)n]]
— [[d®T: X Q3 (V) » X ® Z(V)[n|] L& »THEALND. X*®a_ b
[FAk. ‘

HH%(A) 22527 Ext’, (X ®5 V) HH%(A) —— Ext}(U)
@) TXT Tma_ (i4) Tx*l ' lx*m_
HH}.(B) —— Extj(V) HHy.(B) o5z Ext5(X° @4 V)

EH 41D X OBl LTEROBIZTEEL B S, derived category DZRBERICE
WT, ROFDOER 5.1 D&M (i) 2#7=F & 5 72 bounded perfect complex X I
Uy=U,={0} ®& % two sided split endomorphism tilting complex &FHIN 5 b
DTHY, X A bimodule ML xix A & B id stable equivalence of Morita type ®
BRIZHD LD ([7]). D& E A, B 2 indecomposable non-simple 72 symmetric
algebra (7= & 2.iE block algebra) 72 B 5.1 D & (i) &V 7x,mx. (XA E72Y
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(11, 5.2]), LOFEBEDOAREXNBE Y MIDOZ LRSNB. XT, X L LTEH 3.2
I23B1F 5 kGb — kD-bimodule kGi # & 2 L ROFHBRR£H85. = Z T Ext-group
(ZHT< % modules D% kD-modules V @ category & kGb-modules U @
category DD kGi-induction, ikG-restriction & FEATL VLD TH B,

HHj,;(kGb) ﬂkDVEnicb(kGi ®rp V) HH;,(kGb) =2~ Extxey(U)
(&) Tac T 1‘ kGi®rp__ (#) Tue 1 l tkG®iqs.
HH,kG(kD) av EXt;D(V) HH,kG(kD) —a? EXt}:D('&U)

EDOFRRAUC 6p : H*(G,b,D,) - HH} (kD) 28T 5 Z L 12X W RO E

AB/OND. ZIZT, IXAEEMR, top horizontal maps it kGigwpv © Tkai © 0p
& ay o Tigi o 6p, & HIZ bottom horizontal maps it ay o 0p & oy o 6p T

»H5.

H*(G,b, D) — Ext}, (kGi ®xp V) H*(G,b, Dy) — Extyq,(U)
Ll TkGi@kD_ Ll likcngb_
H*(D, k) Extlp (V) H*(D, k) —> Ext}p(iU)

EIZABT, ROZLHBERY I (6, 1.1)).

U is a direct summand of kGi Qip iU as kGb — modules

WZIZ, ZEORRXTV =i LT5L & kGi®ipV 2 U LBEXHI B LT 3,
Linckelmann’s variety X top horizontal map @ kernel CEE Y, Carlson’s variety I
bottom horizontal map @ kernel TEEZDTRDZ L MR ENS. (Linckelmann
HbREICKRZ/TV S [12)). :

EH 4.2 D % block b ™ defect group, i € v % b M source idempotent &3%. = d
W, 1%, (U) = H*(G,b, D,) N I}(iU) B3R Y SL>. H*(D,k) vt H*(G,b,D.) L%
[RERTHZ20, * ZAEFR 1 HHNS affinemap &35 & o+ : Vp(ilU) —
Ve (U) X finite surjective & 72 5. X 5z, dimVp(iU) = dimVg,(U) HER Y 3.

5. Invariance properties of varieties

B 5.1.([11, 5.5]) G,H % finite group. b,c iX kG,kH @ blocks TED de-
fect group 2. 4,5 & b,c M source idempotent & L, 4,5 & associate &i
% maximal b-Brauer pair, maximal c-Brauer pair % (D,ep),(D, fp) £+ 3 & %,
Ec((Q,eq), (D, ep)) = Ex((Q, f@), (D, fp)) for any Q < D (W x.iZ, b & ¢ ® Brauer
category IX[AfE) LIRET S. LULEDRED b & TROSEM:% 773 bounded perfect



complex X of kGb — kHc-bimodules BFEET 5 LIRET 5.
(i) X Qkue X* ~kGb® U, Up : bounded complex of proj. kGb — kGb-bimodules
X*®ray X ~kHco U, U. : bounded complex of proj. kHc — kHc-bimodules
(ii) M,; % X @ component X,, ?® indecomposable direct summand &9 5. £E
D n,t BT, My, is a direct summand of kGi @xq jkH for some Q < D.
ZDL &, {£ED bounded complex V of kHe-modules (23 LT, Vi o(V) 2 Vi s (X ke
V) B3R L.

block algebra - derived category DZEAER T, Uy =U, = {0} D& & &ft
(i), (i) #4723 X I splendid tilting complex & PRI 5. ( ) t¥ Linckelmann
ST, ZOS%EEA LT T Rickard i3 (il) O&M#%E M, | kG&pkH & LIz
([8], [18]). F7= X 23 bimodule THM: (i), (ii) X | kGi ®p jkH ZHIT L &,
Linckelmann [9] i% kGb & kHc IX splendid stable equivalence DBRIZH D & FEA
T3 (&M (ii) i block algebra (ZBF 2 5&MAFT, & (i) DADEEI@E stable
equivalence of Morita type &FEIIILD H D TEH D). stable equivalence of Morita
type ® block algebra (2R3 % BAKMZRFA L LT, Broué DFRE ([2]) &b &iTL
72_ derived equivalent blocks {29 5" BILDGIE DHRERUINET DRERH .

Z TiZ Linckelmann [9, 3.1] (splendid stable eq. M4 D Broué [2, 6.3] i2H 7

‘5(7)) EHEICLTHELLZRET, RKOEHELL OREE25. LOBEHRDOFELY
FA LR 5.2 DFEFIZ OV TIIRGORESR (17 2R L TT I,

# 5.2. b & kG DEED block, D % b ® defect group (abelian CIHRE LAWY,
N = Ng(D) £8%, kN @ block by % b ® Brauver XiiF&3%. M % kGb @
(G x G, AD G x N) i EQTZD Green SIS FETHE %, M Qpyy, _ = bIndy_ &
M* ®ka = boResN ZED kENby & kGb 75 stable equlvalence of Morlta type
DRERIZH D &fliﬁ:’ﬁ’é ZnLE, ZO functor NHEPND { indecomposable
non-proj. kGb-modules } & {indecomposable non-proj. kNbg-modules } DED 1
%t 1% (Green ¥E % &Te) IZBWVT, £ block varieties ITARETH 3.

|k CIZ stable eq. of Morita type & L7-2%, B2 splendid stable eq. DRI
HBZENFHD. Ei, [9,3.1] XYXIET D blocks (2% LTER 5. 1 @ Brauer
category ICBIT B &MEBMY IO, b, EHERR T ZiX 1,11 ,5.7.2] @ block variety
version THHROZ L bAVS. FH 3.5 L FH 4 2 X0,

U: prOJectlve kGb-module < Vgu(U)={0 } (Ve, b( ) ¥ homogeneous
: _ variety). . o

% 5.2 TIX stable eq. of Morita type I X > THEx b3 Green HEDH & T

varieties BRETH B Z & BB, ETRAEL S IZZOHEXIET S block D

Brauer category IXEH 5.1 OF&ME2 HBRNICAHZL TV, £ THET 5 block
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O Brauer catrgory 7% FE# 5.1 D&M %A= TH AT varieties DREHEIZH
WTEZE L7, Z Z Tt defect group % abelian &3 5. EBIZER 4.2 &, blocks
DD Clifford BiG2 b bV 5.

Bl 5.3 b % abelian defect group % -2 kG ® block, by % % ® Brauer $5F &3
%. vertex D % %2 indecomposable kGb-module M {Zxt LT, L # (G, D, Ng(D))
(BT D M D Green HIGFETDEE, Veu(M) 2 Vagmym(L) £725.

6. Quillen stratification for block varieties & ¥ 0B

resD
defect group D @ subgroup Q (2% L, ro: H*(G,b, D,)——H*(D, k)—>H*(Q, k)
4D, EHA42 L [1,11,5.74] &Y, £ED kGb-module M {Zxt LKRAER D 325
(¢ € v IX source idempotent of b).

Vos(M) = Vp(iM) = (| J(resR)*Ve(iM)) = | J 15 Ve(iM)
E E

ZZT E iX D @ elementary abelian subgroups &% ®< (p-#i238\ TiX block
t principal block D&MD T Vg(iM) iX Linckelmann variety Tt 3).

EHE 6.1.([12, 4.2]) M % kGb-module &35

(i) Vep(M) =U Ve (:M) (disjoint union)
E

ZIT, Vg (iM) OFEHEIL (1,11, 5.7.8) LR L TE 3Kk D&KM% #7-F elementary
abelian subgroups £ % 8 <
(a) (E,eg) 2 { (E',ep’) < (D,ep), E' it elementary abelian subgroup } ®
G-conjugate class DR ER.
(b) eg D defect group & LT Cp(E) M &h 5. '
(ii) elementary abelian subgroup E < D i3 kD (b) 247§ & ¥ 5. ZOR 13VF (M)
& V& (iM)/(Ng(E,eg)/Ce(E)) % 75 O b & TR,
F#1Z, M 7% indecomposable kGb-module such that (source DK IT) fp (HlZIE, sim-
ple kGb-module with height 0) D & & £ (i), (ii) iX Vg (= maximal ideal spectrum
of H*(G,b, D,)) @ stratification 5% 5.

Carlson’s varieties {Z%}3 % stratification [1, II, 5.7.8] & DWIZIR~B HEAIZTE
BLARThiZebhw. BB (i), (ii) 12815 defect group 12B83 5 KA1k iT
2. ¥z, (a) IZBYVYTOD conjugate IE Brauer pair DD cojugate. E3L HiZxf
T HRABEAIIRIC L B ; Carlson’s varieties (25 L TIXHATH S FTOLER D[



#2553 B Linckelmann varieties TORHKKIIARID X S 1272 5.

VG(M) VG,b(M)
(g)/v V(\ssE) — y v&
Ve(M) P Veg (M) Vo(iM) P Veq(*iM)
ZZT VeiM) = | (resg)'Vo(iM),
Qe<D,.Q<E

Qe % local pointed group, j € €

(i) CEALTIIREHETHIBROEENRSLEL D (£33 Carlson’s varieties D3
&, ¥ H(_, k) lZoWTiX [1, 11, 5.1] Z88).

Evens norm map : H*(E,k) = H*(G,k) = normmap: H*(E,k) — H*(G,b,D,) C H*(D,k)
$ 2%, block cohomology ring H*(G, b, D,) iZ
BT 5% 5 I Evens norm ##E£9 %

EH 6.1 2T [1, I1, 5.7.9] ® block variety version %% % TR/,

@il 6.2. D % block b ® abelian defect group & §5. ZD L& D OEED
subgroup Q XL, Vo(iM) = (78) Wap(M) L1725,

abelian DIRFEILIS <% LB, abelian LEET 5 & *(E,e5) < (D,ep) &2 %
F£BD o iz LT iM = %M as kE-modules 25 Y 32, % Z T Carlson’s variety
OFFLFERZFBRE Y 6.2 1IT~ED.

Z % G O central psubgroup &3 5. ZORLIS<HALNTNDE XL IIC kG -
k(G/Z) iZ& Y block DENZ 1% 1 DOxbIS b — b BdD. EHIZ, ZOMEDH &
T defect group X D — D, source idempotent X i — 1 LXIET 5.

73 6.3. inflation map infD : H*(D, k) — H*(D, k) DEIRRIZ L 9 inf? . H*(G,b, D)

— H*(G,b,D,) BB 56h 5. &5iZ, £ED bounded complex U of kGb-modules |

(U X kGb-modules ® complex & b# 72 %) (2% L affine map (inf})* : Vau(U) —
Vos(U) REETED. T, MEG6.2 LY D A abelian defect group 25 [5]
block variety version Vg s(M) =((infl)*) Vg 5(M) b Y 3> (M X kGb-module).
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