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81 About

Hilbert C*-modules are an often used tool in operator and operator algebra theory. They serve as a
major class of examples in operator C*-module theory. Beside this, the theory of Hilbert C*-modules
is very interesting on it’s own. Interacting with the theory of operator algebras and including ideas
from non-commutative geometry it progresses and produces results and new problems attracting
attention.

At the contrary, the pieces of the theory of Hilbert C*-modules are still rather scattered through
the literature. Most publications explain only as many definitions and results as necessary for the
striven for applications in the fields considered there in the main. However, there are some papers
and chapters in monographs and lecture notes that give comprehensive representations of parts of
the theory.

The purpose of the present reference overview is to show a practicable way for systematic studies
of the theory of Hilbert C*-modules. Great emphasis is put on the historical consistency of the
presented sources following the line of ideas and applications. Since the term ”Hilbert ... modules”
is in use for at least five mathematically more or less different concepts one has always to pay
attention what kind of theory is considered. For the convenience of the reader we list the basic
publications for all known concepts wherein the notion ”Hilbert ... modules” appears. As a guide
we refer to some basic publications on Hilbert C*-modules representing essential achievements of
the theory. A second guide gives a short list of research fields wherein Hilbert C*-modules are in
use very actively, and some publications representing these ways of application.

The reader has to take into account that the choice of the sources is limited by the author’s research
interests and linguistic proficiency, as well as by the availability of sources. He apologizes for a
probable insufficient representation of the work of some colleagues in the present overview. All
suggestions, corrections and supplements are welcome.

§2 Guide (part I)

Roots of the quite different notions of ”Hilbert ... modules”:

I. KAPLANSKY, 1953, [639], H. WIDOM, 1956, [1377] : AW*-algebras, inner product AW*-modules
(Kaplansky-Hilbert modules).

R. M. LoYNEs, 1965, [803]: VH-spaces, LVH-spaces.

R. G. SwaN, 1962, [1243], J. DIXMIER and A. DouaDy, 1963, [312]: vector bundles, projective
modules.

A. O. TakaHAsHI, 1971, [1254, 1255, 1253], K. H. HOFMANN, 1972, [532], M. J. DUPRE, 1972,
(325, 326, 327], (H. TAKEMOTO, 1973-76, [1256, 1257, 1258],) J. VARELA, 1974, [1333]: Hilbert bun-
dles, continuous fields of Hilbert spaces and of Banach algebras / A categorial equivalence between
(F)Hilbert bundles on compact spaces K and Hilbert C(K)-modules.

N. WIENER, P. R. MAsANI, 1957-66, [1378, 1379, 862, 864], H. H. GOLDSTINE and L. P. HORWITZ,
1966, [474], P. P. SAWOROTNOW, 1968, [1153]: Hilbert (H*-)modules over matrix algebras/Hilbert*-
algebras. (Hilbert H*-modules are Hilbert C*-modules iff the H*-algebra is finite dimensional, i.e. a
matrix algebra.) [see the second list of references]

D. BURESs, 1971, [210]: special W*-valued inner products on von Neumann algebras.

W. L. PASCHKE, 1972/73, [1012, 1013]: one trailblazing paper in Hilbert C*-module theory.



M. A. RIEFFEL, 1972/74, [1105, 1106, 1107]: the other trailblazing papers, about Hilbert C*-
modules and (strong) Morita equivalence of C*-algebras.

Y. KAKIHARA, 1979-1984, [615, 616, 617, 618, 619] [622]: Hilbert B(H)-modules with trace class
valued inner product.

J. PINCKET, 1986, [1059]: inner product C*-modules where the values of the inner product belong
to the duals of the underlying C*-algebras.

(A. FRYDRYSZAK, L. JAKOBCZYK, 1988, [454] : Hilbert modules over infinite-dimensional Grass-
man-Banach algebras.)

(R. G. DoucLas, V. I. PAULSEN, 1989, [317] ([926]): "Hilbert modules” := Hilbert spaces with
a special C*-module structure on them, but without C*-valued inner product) [see the third list of
references]

(N. C. PuILLIPS, 1989, [1050]: Hilbert modules over pro-C*-algebras (i.e., over inverse limits of
C*-algebras))

G. ZELLER-MEIER, 1991, [1415, 1416]: Banach-C*-modules equipped with an C*-algebra valued
inner product which is not necessarily C*-linear/C*-antilinear in its arguments.

D. P. BLECHER, 1995, [152, 154, 165, 162, 164]: Hilbert modules over non-self-adjoint operator
algebras, extending the concept of Hilbert C*-modules / an alternative approach to Hilbert C*-
modules and self-dual Hilbert W*-modules.

H. BURSZTYN, S. WALDMANN, 1999-2005, [220, 219, 221, 222, 1354, 1353]: Hilbert modules over
algebras with involution C' that are quadratic extensions by ¢ of an ordered ring; algebraic Rieffel
induction, formal Morita equivalence and Morita equivalence of rings.

Yu. I. JuRAYEV, F. Saripov, 2000, [597, 1189] and M. JoITA, 2001-2008, [566, 567, 568, 569, 570,
573, 571, 576, 577, 575, 578, 579]: Hilbert modules over locally C*-algebras.

J. PASEKA, 1999-2004, [1018, 1019, 1020, 1021, 1022, 1023]: Hilbert modules over involutive quan-
tales, Rieffel induction, Morita equivalence of involutive quantales.

P. MITCHENER, 2001, [901]: Hilbert modules over C*-categories, i.e. over categories consisting of a
collection of Hilbert spaces and bounded linear operators between them.

M. JUNGE, D. SHERMAN, 2001-05, [1191, 1192, 596]: construction of classes of von Neumann algebra
modules by considering “column sums” of noncommutative L,-spaces, whereby the characterization
is based on an L, >-valued inner product.

R. EXEL, 2004, [377]: construction of C*-valued inner products on C*-subalgebras B of C*-algebras
A by interactions, the range of which exceeds B and is contained in A.

K. SCHMUDGEN, 2007, [1162]: bimodules over (unbounded) complex unital x-algebras with algebra-
valued sesquilinear forms, towards noncommutative real algebraic geometry.

V. LAFFORGUE,W. PARAVICINI, 2004-2009, [750, 1001, 1002]. New notion of Morita equivalence of
Banach algebras, applications to K K-theory.

Useful papers about Hilbert C*-modules from an axiomatic point of view on the theory:

I. KAPLANSKY [639]/ H. WipoM [1377]/ W. L. PAscHKE [1013, 1015/ M. A. RIEFFEL [1106,
1107]/ G. G. Kasparov [649]/ M. J. DUPRE, P. A. FILLMORE [328]/ M. I. GEKHTMAN [464]/
E. V. TrofTskY [1302]/ J. CunTz, N. HiGsoN [286]/ O. G. FiLippov [399]/ J.-F. HAVET [506]/
H. Lin [786, 788, 789]/ G. ZELLER-MEIER [1415, 1416]/ S. ZHANG [1440]/ M. HAMANA [498]/
E. C. LANCE [754]/ L. G. BROWN, J. A. MINGO AND NIEN-TSU SHEN [185]/ V. M. MANUILOV
(845, 847, 850]/ J. KUSTERMANS [733]/ M. FRANK [413, 417, 422]/ M. FrRANK, D. R. LARSON
[434, 435]/ A. PaL, [998]/ D. Popovicr, 1996-2000, [1071, 1073, 1074, 1076, 1075, 1070]/ M. FRANK,
D. R. LARSON, 1998-2000, [434, 433, 435]/ V. M. ManuiLov, E. V. TROITSKY, 1998, [853, 1316,
856]/ B. SOLEL, 2001, [1236]/ M. KAUR, ZHONG-JIN RUAN, 2002, [1141, 678]/ K. KAWAMURA,
[679]/ L. ARAMBASIC, 2004, [69]/ and many more.

Ph.D. and Habilitation thesises using Hilbert C*-modules essentially:

A. O. TakaHAsHI, 1971, [1253]/ M. J. DUPRE, 1972, [325]/ W. L. PASCHKE, 1972, [1012]/
W. BEER, 1981, [125]/ J. A. Minco, 1982, [887]/ N.-T. SHEN, 1982, [1190]/ V. A. TROFI-
MoV, 1987, [1296]/ J. WEIDNER, 1987, [1370]/ Y. YANG, 1987, [1407]/ M. LEuscH, 1988, [780]/



S. ZHANG, 1988, [1437]/ M. FRANK, 1988, [409]/ S. ECHTERHOFF, 1990, [334]/ B. ABADIE, 1992,
[1]/ Huu Hung Bui, 1992, [201]/ E. BLANCHARD, 1993, [146]/ S. P. KALISZEWSKI, 1994, [628]/
D. KUCEROVSKY, 1994, [718]/ G. ZIMMERMANN, 1994, [1455]/ J. CLARKE, 1995, [256]/ ARUP-
KUMAR PAL, 1995, [997]/ B. AsHTON, 1996, [85]/ TH. ScHICK, 1996, [1156]/ J. SCHWEIZER,
1996, [1167]/ D. R. BUSKE, 1997, [224]/ M. FRANK, 1997, [419]/ M. J. GRUBER, 1998, [483]/
H. ReIcH, 1998, [1100]/ D. DRINEN, 1999, [319]/ V. LAFFORGUE, 1999, [748]/ B. Bucicov-
SCHI, 2000, [200]/ A. LAasArRow, 2000, [773]/ Z. Mosavi, 2000, [908]/ H. BURSzTYN, 2001, [216]/
D. DuMITRASCU, 2001, [322]/ J. HELLMICH, 2001, [510]/ D. SHERMAN, 2001, [1191]/ M. SKEIDE,
2001, [1216]/ S. VassouT, 2001, [1342]/ F. M. BRUCKLER, 2002, [197]/ D. ILISEVIC, 2002, [539]/
M. I. MERKLEN OLIVERA, 2002, [969]/ M. TOMFORDE, 2002, [1281]/ R. VERGNIOUX, 2002, [1343]/
CH. WAHL, 2002, [1347, 1351]/ M. AMYARI, 2003, [29]/ I. HIRSHBERG, 2003, [526]/ M. KANEDA,
2003, [638]/ R. RauJic, 2003, [1095]/ P. J. Woob, 2003, [1385]/ T. M. CARLSEN, 2004, [240]/
J. RAVEN, 2004, [1099]/ T. Crisp, 2004, [280]/ L. ARAMBASIC, 2005, [70]/ B. KOLAREC, 2005,
[710]/ F. LLEDO, 2005, [796]/ F. LUEF, 2005, [825]/ TH. TIMMERMANN, 2005, [1268]/ C. FARTHING,
2006, [394]/ Wu JIinG, 2006, [564]/ K. T. COowARD, 2007, [278]/ W. PARAVICINI, 2007, [1001]/
A. BECKEN, 2008, [124]/ K. SHARIFI, 2008, [1182]. MRS. ARIYANI, 2008, [78]/ A. CIUPERCA, 2008,
[252]/ J. BHOWMICK, 2009, [137]/

Books / Chapters in books and monographs / Conferences about Hilbert C*-modules:

Books: E. C. LANCE, 1993, [754]/ I. RAEBURN, D. P. WiLLIAMS, 1998, [1094]/ V. M. MANUILOV,
E. V. TROITSKY, 1998/2000, [856, 853, 1316]/ J. M. GRACIA-BONDIA, J. C. VARILLY, H. FIGUEROA,
2001, [478]/ M. SKEIDE, 2001, [1215]/ (X1a0MAN CHEN, KuNYU GUO, 2003, [247])/ V. M. MANUILOV,
E. V. TROITSKY, 2005, [857]/ M. JoITA, 2006, [580].

Lecture Notes: M. SKEIDE, 2000, [1213]/ YUu. A. KorDYUKOV, 2005, [712]/ J. C. VARILLY, 2006,
[1334].

Chapters: A. S. MISHCHENKO, 1984, [896] / B. BLACKADAR, 1986, [144] / V. I. ISTRATESCU,
1987, [554] / N. C. PHiLLIPS, 1989, [1049] / K. K. JENSEN, K. THOMSEN, 1991, [560] ([1265]) /
N. E. WEGGE-OLSEN, 1993, [1368] ([1367]) / H. SCHRODER, 1993, [1164]/ A. CONNES, 1994, [269]/
P. A. FILLMORE, 1996, [402]/ E. V. TROITSKY, YU. P. SoLovyov, 1996/2001, [1238]/ G. LANDI,
1997, [756]/ N. P. LANDSMAN, 1998, [762, 760]/ C. CONSTANTINESCU, 2001, [275]/ N. WEAVER,
2001, [1365]/ W. LUcCk, 2002, [815]/ P. ArRA, M. MATHIEU, 2003, [67]/ D. P. BLECHER, CH. LE
MERDY, 2004, [165]/ I. RAEBURN, 2005, [1088]/ B. BLACKADAR, 2006, [145]/ K. B. SINHA,
D. Goswawi, 2007, [1202]/ D. P. WiILLIAMS, 2007, [1380]/ V. E. NAZAIKINSKII, A. YU. SAVIN,
B. Yu. STERNIN, 2008, [945]/ TH. TIMMERMANN, 2008, [1273].

Conference: Hilbert C*-modules and groupoid C*-algebras, Kyoto, Japan, Jan. 25-27, 1999, [258].

§3 Guide (part II)

The aim of this guide is to claim some bigger areas of research, where Hilbert C*-modules have been
used very actively and successfully. Listing an author’s publication means to list it as an example
of a useful application of the theory of Hilbert C*-modules in that area of research. Of course, the
main contributions to the subjects listed below often rest on quite different mathematical methods.
To keep the guide short and instructive we mention only a few publications. For further sources the
reader has to consult these publications and the references therein.

K-theory and KK-theory of operator algebras (G. G. Kasparov’s approach):

G. G. Kasparov, 1980-90, [651, 653, 652]/ M. V. PiMsNER, D. VoICcULEscu, 1980, [1058]/
G. SKANDALIS, 1984/88/91, [1206, 1207, 1208]/ W. L. PASCHKE, 1985, [1017]/ M. V. PIMSNER,
1985, [1055]/ E. V. TROITSKY, 1985, [1297]/ B. BLACKADAR, 1986, [144]/ J. CUNTZ, 1986, [284]/
N. C. PHILLIPS, 1987/89, [1046, 1049]/ M. A. RIEFFEL, 1987, [1116]/ J. A. PACKER, 1988, [990]/
J. ROSENBERG, 1990, [1135]/ K. K. JENSEN, K. THOMSEN, 1991, [560]/ S. ZHANG, 1991/92/93,
[1441, 1442, 1449, 1452]/ N. E. WEGGE-OLSEN, 1993, [1368]/ V. LAFFORCGUE, 1999/2002, [748,
749]/ R. VERGNIOUX, 2002/2004, [1343, 1344]/ D. DuMITRASCU, 2002, [322, 323]/ A. S. Towms,
2006, [1288]/ P. F. BauMm, R. J. SANCHEZ-GARciA, 2009, [117]/ J. ROSENBERG, 2009, [1136]/ and
others.



Cuntz semigroups of C*-algebras and applications:

J. Cuntz, 1978, [283]/ A. S. Towms, 2005-2009, [1287, 1289, 1290, 1291]/ K. T. COowARD, 2007,
[278]/ A. CiuPERCA, N. P. BROWN, G. A. ELLIOTT, C. IvaNESCcU, K. KAWAMURA, F. PERERA,
L. ROBERT, A. SANTIAGO, A. S. Towms, 2006-2010, [189, 190, 254, 278, 279, 363, 1128, 253,
1129]/ G. A. ErriorT, A. S. Towms, 2008, [368]/ P. ARA, F. PERERA, A. S. Towms, 2009, [68]/
N. P. BRowN, A. CIUPERCA, 2009, [187]/ HuaXIiN LIN, 2010, [793]/ and others.

Strong Morita equivalence of C*-algebras and its application to group representation theory and
crossed product C*-algebras:

M. A. RIEFFEL, 1974, [1106, 1107]/ L. G. BRowN, P. GREEN, M. A. RIEFFEL, 1977, [184]/
P. GREEN, 1978, [479]/ W. BEER, 1981/82, [125, 126]/ H. H. ZETTL, 1982, [1419, 1418]/ F. COMBES,
H. H. ZeTTL, 1983, [261]/ F. COoMBES, 1984, [260]/ I. PuTNAM, 1985, [1077]/ R. J. PLYMEN,
1986/90, [1062, 1064]/ T. KAJIWARA, 1987, [602]/ J. A. PACKER, 1988, [990]/ P. Xu, 1991, [1391]/
K. MANSFIELD, 1991, [844]/ S. P. KALISZEWSKI, 1994-2005, [628, 629, 630]/ S. ECHTERHOFF, 1993-
02, [337, 339]/ J. Quicc AND I. RAEBURN, 1995-02, [1082, 349, 633, 1080], [345, 343, 346, 341]/
Huu Hunc Bu, 1997, [207, 206]/ I. RAEBURN AND D. P. WILLIAMS, 1998, [1094]/ N. P. LANDS-
MAN, 2000-2002, [763, 765, 768]/ A. AN HUEF, I. RAEBURN, D. P. WILLIAMS AND COAUTHORS,
2000-2007, [43, 44, 45, 42, 35, 36]/ P. ARra, 2001, [66]/ M. Kusubpa, 2001, [736]/ S. KALISZEWSKI,
J. Quica, 2005, [625]/ and others.

Normal operator-valued weights (resp., conditional expectations) of finite index between C*-
algebras / Correspondences of C*-algebras / Regular C*valued weights:

D. Bures, 1971, [210]/ A. CONNES, 1980, [263]/ M. V. PIMSNER, S. Pora, 1986, [1057]/ M. BAIL-
LET, Y. DENIZEAU, J.-F. HAVET, 1988, [95]/ Y. WATATANI, 1990, [1360]/ M. FrRANK, 1993, [416]/
M. FraNk, E. KIRCHBERG, 1998, [431]/ M. FRANK, 1998, [421]/ M. FrRANK, E. KIRCHBERG,
1998, [431]/ F. FIDALEO, T. IsoLa, 1999, [398]/ E. ANDRUCHOW, G. CORACH, D. STOJANOFF,
A. VARELA, 1999-2002, [55, 57, 56, 60]/ T. KAJIWARA, Y. WATATANI, 2000, [612]/ J. KUSTER-
MANS, 2000, [734]/ and others.

AW*-algebras and monotone complete C*-algebras:

I. KAPLANSKY, 1953, [639]/ H. WIDOM, 1956, [1377]/ J. D. M. WRIGHT, 1969, [1388]/ C. SUNOUCHI,
1971, [1241]/ K. SAITO, 1971-..., [1143, 1144, 1145, 1146]/ H. TAKEMOTO, 1973, [1256]/ E. AZOFF,
1978, [90]/ O. TAKENOUCHI, 1978, [1259]/ M. HAMANA, 1979-..., [493, 494, 495, 496, 497, 498]/
M. Ozawa, 1980-..., [980, 981, 982, 983]/ G. A. EruioTT, K. SAITO, J. D. M. WRIGHT, 1983,
[367]/ G. K. PEDERSEN, 1984/86, [1042, 1043]/ N. AzARNIA, 1985, [89]/ M. FRANK, 1991/93,
[416, 417]/ and others.

Completely positive mappings between C*-algebras:

W. L. PASCHKE, 1973, [1013]/ I. RAEBURN, A. M. SINCLAIR, D. P. WiLLIAMS, 1989, [1090]/
C. ANANTHARAMAN-DELAROCHE, 1990, [50]/ C. ANANTHARAMAN-DELAROCHE, J.-F. HAVET,
1990, [54]/ J. A. MiNGo, 1990, [890]/ H. LiN, 1991, [786]/ J. Tsui, 1996/97, [1325, 1326]/
G. J. MURPHY, 1997, [939]/ R. GoHM, M. SKEIDE, 2005, [473]/ M. JoITA, 2005, [576]/ A. E. MAR-
RERO, P. S. MUHLY, 2006, [859]/ and others.

Cuntz-(Krieger-Nica-)Pimsner algebras:

M. V. PIMSNER, 1997, [1056] / T. CECCHERINI, S. DOPLICHER, T. KAJIWARA, C. PINZARI,
J. E. ROBERTS, Y. WATATANI, R. ZUCCANTE, 1997-98, [315, 606, 1060], [605, 244, 607] / P. S. MUHLY,
B. SoLEL, 1996-2006, [1235, 927, 928, 929, 930, 931, 932, 934] / N. J. FOWLER, I. RAEBURN,
1999, [406]/ J. SCHWEIZER, 1999-2000, [1169, 1170, 1171, 1172] / N. P. BRowN, K. DYKEMA,
D. SHLYAKHTENKO, 1998-2001, [1195, 1196, 331, 188] / T. K. CARLSEN, 2001, [239]/ V. DEa-
coNu, A. Kumiian, P. S. MuHLy, 2001, [302]/ R. OkAyAasu, 2000-2002, [967, 968] / I. HIRSH-
BERG, 2002-2005, [527, 529]/ K. J. DYKEMA, R. R. SMmITH, 2003, [332]/ N. FOWLER, P. S. MUHLY,
I. RAEBURN, 2003, [403]/ T. KAJIWARA, Y. WATATANI, 2003, [614]/ T. KATSURA, 2003-2004, [667,
668, 670, 671, 672, 673, 674]/ T. K. CARLSEN, 2004, [240]/ M. LACA, S. NESHVEYEV, 2004, [747]/
P. S. MUHLY AND M. TOMFORDE, 2004, [938]/ B. ABADIE, M. ACHIGAR, 2005, [8]/ E. GERMAIN,



2005, [469]/ H. HARNISCH, E. KIRCHBERG, 2005, [504]/ N. S. LARSEN, 2005, [769]/ E. G. KAT-
souLis, D. W. KRriBs, 2004-2006, [662, 664]/ T. MEIER CARLSEN, 2005, [242]/ E. VASSELLI,
2005, [1337]/ N. BROWNLOWE, I. RAEBURN, 2006, [192]/ A. E. MARRERO, P. S. MUHLY, 2006,
[859]/ A. SKALSKI, J. ZACHARIAS, 2006, [1204]/ F. LLEDO, E. VASSELLL, 2007-2009, [798, 797]/
R. ConTIl, E. VAssELLI, 2007, [277]/ K. R. Davipson, E. G. KaTsouLis, 2007, [297]/ V. DEa-
CONU, 2007, [301]/ B. K. KWASNIEWSKI AND A. V. LEBEDEV, 2007, [746]/ P. S. MUHLY, D. PAsK,
M. TOMFORDE, 2008, [923]/ S. YAMASHITA, 2008, [1405]/ and others.

(Higher-rank) Graph C*-algebras:

B. AsHTON, 1996, [85]/ A. KuMJIiaN, 1998, [726]/ N. FOWLER, M. Laca, I. RAEBURN, 1999,
[405]/ D. DRINEN et al., 1999-2005, [319, 320, 321]/ V. DEAcoNu, 2000, [300]/ R. HOFFMANN,
2001, [531]/ A. KumJian, P. S. MuHLY, D. PAsk, I. RAEBURN, M. TOMFORDE, AND COAUTHORS,
2001-2003, [302, 320, 1024, 1087, 1283, 728], [115, 1028, 306, 938]/ T. KATSURA, 2001-2004, [665,
666, 670, 671, 672, 674]/ J. A. JEONG, G. H. PARK, D. Y. SHIN, 2001 [561]/ M. TOMFORDE, 2002-
2006, [1280, 1281, 1283, 1282, 1284, 1285]/ INHYEOP Y1, 2002, [1411]/ T. KATSURA, 2003, [668]/
P. S. MuHLY, M. TOMFORDE, 2003, [937]/ E. KaTsuLis, D. W. KRiBs, 2004-2005, [661, 662, 663]/
D. W. KriBs, B. SOLEL, 2004, [717]/ J. TYLER, 2004, [1329]/ D. Pask, A. RENNIE, A. SIMS,
2005/2007, [1026, 1027]/ I. RAEBURN, A. SiMs, 2005, [1088, 1089]/ T. Crisp, D. Gow, 2004-
2006, [280, 281]/ C. FARTHING, 2006, [394, 395]/ M. IONEscuU, 2006, [544]/ A. KuMJIAN, D. PASsK,
A. Smus, 2006, [729]/ J. Quicg, 2006, [1081]/ T. YEEND, 2006, [1410]/ A. L. CAREY, J. PHILLIPS,
A. RENNIE, 2007. [238]/ G. ABRAMS, M. TOMFORDE, 2008, [14]/ T. KATSURA, P. S. MUHLY, A.
SiMs, M. TOMFORDE, 2008, [676, 677]/ N. BROWNLOWE, 2009, [191]/ S. EILERS, M. TOMFORDE,
2009, [355]/ and others.

Mathematical and theoretical physics, quantum probability:

M. BaNa1, 1987, [110] / D. APPLEBAUM, 1988, [65]/ P. XU, 1991/92, [1391, 1392]/ N. P. LANDs-
MAN, 1993-2000, [758, 759, 761, 762, 760, 764, 763, 765, 767, 768]/ A. CONNES, 1994, [269]/
V. M. ManNuiLov, 1994, [847]/ L. Accarpi, YUN-GANG Lu, I. V. VorLovicH, 1992-97, [17, 18,
19, 20], [21, 22]/ YuN-GANG Lu, 1992-95, [806, 807, 808, 809]/ P. J. McCANN AND A. L. CAREY,
1996, [872]/ H. BAUMGARTEL AND F. LLEDO, 1997-2004, [118, 119, 120, 121, 122]/ G. LANDI, 1997,
[756]/ M. SKEIDE and others, 1998-2005, [1210, 23, 1211, 24, 25, 136, 1214, 1213, 1212, 1215, 784,
1218, 1220, 1224, 1227, 785, 1225, 1230, 1228, 1234]/ H. BURSZTYN, S. WALDMANN, 1999-2005,
[220, 219, 221, 1354, 1353]/ M. J. GRUBER, 1998-2001, [483, 484, 485]/ J. M. GRACIA-BONDIA,
J. C. VAriLLY, H. FIGUEROA, 2001, [478]/ V. P. BELAVKIN, 2001, [128]/ A. SCHWARZ, 2001,
[1166]/ M. FrRANK, 2002, [425]/ CH. WAHL, 2003/2006, [1347, 1352]/ P. K. JAKOBSON, V. V. Ly-
CHAGIN, 2004, [558]/ V. GAYRAL, J.-H. JUREIT, T. KRAJEWSKI, R. WULKENHAAR, 2006, [463]/
R. A. D. MARTINS, 2006, [860]/ BIN MENG, MAOZHENG GuUO, XIAOHONG CAO0, 2004-2007,
[489, 878, 880, 879, 876]/ P. BERTOZZINI, R. CONTI, W. LEWKEERATIYUTKUL, 2008, [133, 132]/
M. DaMAK, V. GEORGESCU, 2008, [292] / and others.

Unbounded operators, quantum groups and other applications:

M. HiLsuM, 1989, [521]/ S. Baaj, P. Jura, 1983, [91]/ S. BaAJ, G. SKANDALIS, 1989, [92]/

S. L. WoroNOwICzZ, 1991, [1386] S. L. WoroNowICz, K. NAPIORKOWSKI, 1992, [1387]/ E. C. LANCE,
1994, [753]/ J. KUSTERMANS, 1997, [735, 733]/ ARUPKUMAR PAL, 1995/1998, [997, 998, 999]/
A. Popovict aND D. Popovicr, 2000, [1070]/ D. KUCEROVSKY, 2002, [721]/ C. WEBSTER, 2004,
[1366]/ ST. DAMAVILLE, 2004/2007, [293, 294]/ M. FrRANK, K. SHARIFI, 2007/2008, [445, 446,
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