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On the Drinfeld Center of the Category of Comodules over a
Co-quasitriangular Hopf Algebra

Haixing Zhu

Abstract. Let H be a co-quasitriangular Hopf algebra with bijective antipode. We
prove that the Drinfeld center of the category of H-comodules is equivalent to the
category of modules over some braided group. In particular, the equivalence holds not
only for a finite dimensional H, but also for an infinite dimensional one.

1. Introduction

Braided tensor categories have played an important role in various areas such as conformal
field theory, string theory and low-dimensional topology. Some important examples of
braided tensor categories have been constructed by using the theory of Hopf algebras or
quantum groups [4]. For example, there exists the structure of a braided tensor category
in the (co-)representation category of (co-)quasitriangular Hopf algebras (for example,
see [9]).

A categorical construction of a braided tensor category is the well-known Drinfeld’s
center construction, which was given by Drinfeld (unpublished), independently by Joyal
and Street [§8] and Majid [11]. In general, one can obtain a braided tensor category 2 (%)
from a tensor category %, where Z°(%) is often called the Drinfeld center of ¢". Drinfeld
centers are very important in the study of braided tensor categories [2,5-7]. For example,
the braided auto-equivalences of 2°(%) were used to classify G-extensions of a given fusion
category |7], and to compute the Brauer group Br(%) of a braided fusion category [2]. Thus
it would be very interesting to study the Drinfeld center of a (braided) tensor category.

Denote by g.# the category of modules over a quasitriangular Hopf algebra (H, R).
To investigate braided auto-equivalences of 2 (g.# ), we redescribed Z(g.#) in [19] by
showing that Z(y.#) is equivalent to the category “(y.#) of comodules over some
braided group Hpg, namely, 2 (g.#) ~ "8(y.#). Based on this key equivalence, it
was verified that some special braided auto-equivalences can be induced by quantum-

commutative Galois objects and then the Brauer group Br(z.#) was characterized [3,18§].
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It is noticed that the notion of co-quasitriangular Hopf algebras was first introduced
in [10] as the dual one of quasitriangular Hopf algebras. Therefore, it would be a natural
idea to take an analogous way to investigate the Drinfeld center 2°(.# ™) of the category
MM of comodules over a co-quasitriangular Hopf algebra (H, ). An actual but important
problem arises, namely, how to establish the relationship between the Drinfeld center and
the category of comodules over some braided group. When H is finite dimensional, we
have handled it by resorting to the quasitriangular Hopf algebra (H*, R) (the dual of H)
since the category of H-comodules is equivalent to the category of H*-modules. Thus
we have 2 (A1) ~ (g« ~ " R(g«. ). However, when H is infinite dimensional,
it becomes very difficult to obtain such an equivalence because the dual of an infinite-
dimensional Hopf algebra is not a Hopf algebra. To avoid the difficulty, we turn to discuss
the relationship between the Drinfeld center and the category of modules over some braided
group H,. We show that there is a braided tensor equivalence between the Drinfeld center
Z (M) and the category (#™)y, of H,-modules, i.e.,

LM ~ (), .
In particular, the result not only holds for a finite dimensional H, but also for an infinite
dimensional one. Importantly, the equivalence indicates that the investigation of braided
auto-equivalences of 2 (. ™) by Galois theory would be, in general, resorted to the study
of Galois co-objects. This is different from the quasitriangular case.

The paper is organized as follows. In Section [2] we recall some necessary definitions
such as a co-quasitriangular Hopf algebra, a Yetter-Drinfeld module and the Drinfeld
center of a tensor category. In Section [3| we verify that there is some braided tensor
equivalence between the Drinfeld center of the category of comodules and the category of

modules over some braided group.

2. Preliminaries

Throughout this paper k is a fixed field. Unless otherwise stated, unadorned tensor prod-
ucts will be over k. For a coalgebra over k, the coproduct will be denoted by A. We adopt
Sweedler’s notation for the comultiplication in [15], e.g., A(a) = a1 ® as.

We assume that the reader is familiar with the notion of a (braided) tensor category
and the theory of Hopf algebras [9]. And we make free use of the notions of algebras,
bialgebras and Hopf algebras in a braided tensor category [14]. Throughout this paper a
tensor category always means strict one.

2.1. Braided tensor categories and Drinfeld centers

Definition 2.1. [9 Definition XIII.1.1] Let (¢, ®,I) be a tensor category. A braiding in

(¢, ®,1) consists of a family of natural isomorphisms

CU7\/:U®V—>V®U
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defined for all objects U,V of € such that

CU(X)V,W = (CU,W ® idv)(idU ®Cv7w),
Cuvew = (idy ®CU,W)(CU,V ® idw),

for all U,V and W of €. A braided tensor category is a tensor category (¢, ®, I) equipped

with a braiding. In particular, if C_ _ is a braiding, then for any object V' we have
(idy @Cy,v)(Cvy @idy)(idy @Cyv,y) = (Cv,y ®idy)(idy @Cy,v)(idy @Cy,v).
Namely, Cyy is a solution to the quantum Yang-Bazter equation.

The most fundamental example of a braided tensor category is the Drinfeld center of

a tensor category.

Definition 2.2. Let (¢, ®,I) be a tensor category. By [9, Sec. XIII.4] the right Drinfeld
center %, (¢€) of the tensor category ¥ is the category, whose objects are pairs (U,v_ 1),
where U is an object of ¢ and v_ is a natural family of isomorphisms, called half-

braidings:

v MU UM, YMeE

satisfying the Hexagon Axioms. Similarly, one can define the left Drinfeld center of €.

2.2. Co-quasitriangular Hopf algebras

Definition 2.3. A co-quasitriangular Hopf algebra is a pair (H, o), where H is a Hopf
algebra, and a k-linear map o: H ® H — k satisfies:

(ab,c) = o(a,c1)o(b,c2), o(a,bec) =o(a,c)o(az,b),

a(al, bl)agbg = blala(ag, bg), a(a, 1) = s(a) = 0'(1, a)
for any a,b,c € H, and there exists 0~': H ® H — k such that

ola1,by)o ag, by) = e(a)e(b) = o (ay, by)o(ag, bo)

1

for all a,b,c € H, where o~ is called the inverse of o, see [9].

In the sequence, (H,o) will always denote a co-quasitriangular Hopf algebra with a

k-linear map o.
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2.3. The category of comodules over a Hopf algebra

Let H be a Hopf algebra. Denote by .# ! the category of right H-comodules. Let M and
N be two right H-comodules. Define the following H-comodule on M ® N:

pR(m ®n) = mio] @ njo] © MmN

for all m € M and n € N. Then we have a tensor category (.#,®,k), where k is the
unit object.

In particular, if H is co-quasitriangular, then .# can be equipped with a braiding C:
Cu,n(m®@n) =np @ myo(mp),npy), forallme M and n € N,

where M and N are any two objects in .#ZH.

2.4. Yetter-Drinfeld modules and the Drinfeld center

Definition 2.4. [16] Let H be a Hopf algebra. A right H-module M is called a right
Yetter-Drinfeld module if (M, p) is a right H-comodule satisfying the following condition:

(2.1) (m - h)[o} & (m . h)m =my - ho ® S(hl)mmhg,
for all h € H and m € M. Here p(m) = mjg @ myy for all m € M.

Denote by & .@5 the category of right Yetter-Drinfeld modules. A Yetter-Drinfeld
morphism is both right H-linear and right H-colinear. If the antipode of H is bijective,
then % 24 is a braided tensor category with the braiding given by

C’M7N(m & n) = N ® mio] * N[1]

where m € M € % 9% andn € N € # 2% In particular, if (H, o) is a co-quasitriangular
Hopf algebra, then every right H-module M is automatically a right Yetter-Drinfeld mod-

ule with the following right action:
m-h:m[o]a(m[l],h), YmeM, heH.
It is clear that the category .#! is a braided tensor subcategory of # 2.

Lemma 2.5. |9, Theorem XIII. 5.1] Let H be a Hopf algebra with bijective antipode. Then
% (MM is equivalent to ¥ D as a braided tensor category.
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3. The Drinfeld center and the category of modules over a braided group

In this section, let (H, o) be a co-quasitriangular Hopf algebra. We investigate the rela-
tionship between Yetter-Drinfeld modules and modules over some braided group. We first

recall Majid’s transmutation theory in [13].

Lemma 3.1. [13, Theoremm 4.1] Let (H,0) be a co-quasitriangular Hopf algebra. Then
there is a Hopf algebra H, in the braided tensor category MY, where Hy, = H as a linear

vector space and as an object in A by
(3.1) p(b) = by ® S(b1)bs, for allbe H,.

The coalgebra structure and unit in H, coincide with those of H. The multiplication is
defined by
axb= angU(S(al)ag, S(bl)),

for all a,b € H,. The antipode of H, is given by
g(a) = SH(G/Q)O-(S((Zl), a5)a(5’2(a3), CL4).

A Hopf algebra in a braided tensor category is usually called a braided group, see
[11,/13]. In the sequel, H, will always denote the Hopf algebra H, in .#', and be called
braided group.

Many examples of braided groups can be found in [12,|13]. Here we give one simple

example.

Example 3.2. Let k be a field with ch(k) # 2. Let Hy be the Sweedler 4-dimensional
Hopf algebra over k. Namely, Hy is generated by two elements g and h satisfying

92:17 h2:07 gh+hg:0
The comultiplication, the counit and the antipode are given as follows:

Alg)=9g®g, Ah)=10h+h®yg,
e(g)=1, S(g)=g, e(h)=0, S(h)=gh.

It is known that the co-quasitriangular structure in the basis {1, g, h, gh} is the bilinear

form o
1 1 0 0
1 -1 0 O
0 0 o —«
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Then the braided group Hy, has the following algebraic structure:
gxh=gh=hxg, hxh=a(l—yg), g*g=1.
The braided group Hy, was discussed in [12].

By [14] a right H-comodule M is called a right H,-module in the category .#* if
(M, ) is a right Hy-module such that < is right H-colinear, i.e.,

(3.2) p(m —b) = Mo “— b[o] & mmbm, Vbe H,, m € M,

where p(b) = bjo) @ by = by ® S(b1)b3 (see Lemma .

Similarly, one can define a left H,-module in the category .# . In the sequel, a right
H,-module in the category 4™ will be called a right H,-module for short.

Let (M, ) and (IV, <) be two right H,-modules. It is not hard to see that the tensor
product M ® N is a right H,-module with the right coaction p and action +:

p(m®n) = mio] ® njo] ® mnpy,
(m®n) —a=m+ ay®@np - ago(np, S(a1)as),
for all m@n € M®N and a € H,. Denote by (.#*)g_ the category of right H,-modules.
Here a morphism in (.#™)y, is both right H-colinear and right H,-linear.
By [14] the category (.#™)p, is a tensor category with the unit object k. Now we

discuss the relationship between right H,-modules and Yetter-Drinfeld modules.

Lemma 3.3. Let (H,0) be a co-quasitriangular Hopf algebra. If (M,+) is a right H,-
module, then M is a right Yetter-Drinfeld module with the following H-module structure

m-a= mio] “— a20(m[1]; ai),
forallm e M and a € H.
Proof. We first verify that (M,~) is a right H-module. For a,b € H, we have:
(m~a)~b=[mq ~— ago(mp],a1)] - b
M) “— CL2] — b20’([ — az]m bl)U(mm, al)

mig) <= Gz ] = bao (my ]a2[11’b1) Mg}, a1)

E
]

o(m
ag] = bao(myS(az)as, bi)o(myy, ar)
)

0’(m[115(a2)a4,b1 a(my,a1)
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It is easy to see that m~1 =m

Now we check that the compatible condition holds. In fact,

p(m~a) = P(m[o] — a2)0(m[1],a1)
= myg — a3z @ myy)S(az)aso(mp, a1)
= myg “ aso(myy, as)o(mpy, S(az)) ® mzS(az)aco(my, a1)
= my 7a40(m[1], S(az)) ® m[Q]S(ag)ag,a(mB], ap)
= myg) - as0(myg), S(az)) ® S(az)maso(m), a1)
= myg) - az ® S(a1)mpas,

forallme M and a € H. O

The following lemma says that the converse of Lemma [3.3] also holds.
Lemma 3.4. Let (H,o) be a co-quasitriangular Hopf algebra. If (N,-) is a right Yetter-
Drinfeld module, then N is a right Hy-module with the following structure =—:
n = a = mnyy - axo(npy], S(a1)),
where p(n) = njg @ npy for alln € N, and S is the antipode of H.

Proof. We first check that the action = is H-colinear. For all a € H, and n € N, we have

p(n = a) = p(nj - az)o(nq), S(a1))
= nyg - a3 ®@ S(az)npjaso(np), S(ar))
= njy - a3 @ npgS(a1)aso(npy, S(az))
= ny o ® npS(ar)as.

Now we show that (IV,“=) is a right H,-module. For any n € N,

n = (axb) =n = (azb2)o(S(a1)as, S(b1)

= Ny
azbs)a(ny, S(az))o(ng, S(b2)))o(S(a1)as, S(b1))
= ny - (asb2)o(npy, S(az))o(nS(ar)as, S(b1))

= (njo] - a3) - bao(njg), S(a1))o(S(az)npjas, S(b1))

= (njg) - a2)jo) - b20(n2}, S(a1))o((n)g - (a2)py, S(b1))

= (njg - a2)g = bo(npy, S(a1)) = (n = a) = b.

=)
( )
=nyq - (agbgan[l], S(agbe))o(S(a1)aq, S(b1))
( 2)
=np) - (
(

Jo(
)o(
agbs)o(npy, S(b2)S(az))o(S(a1)as, S(br))
)o(
)o(

Hence the associativity holds. It is clear that n = 1 = n.

Therefore, (N, #) is a right module over the braided group H,. O



270 Haixing Zhu

Now we formulate the main theorem in this paper.

Theorem 3.5. Let (H,o0) be a co-quasitriangular Hopf algebra. Then there is a tensor
equivalence F from the category (™) g, of right Hy-modules to the category @@ﬁ of
right Yetter-Drinfeld modules:

Fi( My, > 225, (M, =) (M),
where~ is defined in Lemma [3.3] The quasi-inverse of F is

G: VP — (MM, (N,)— (N, =),
where = is defined in Lemma [3.4).

Proof. We first show that GF (M, +) = (M, «) for any object M in (.# ™), . It is enough

to verify that m == a = m < a for all a € H, and m € M. Indeed,
m—aq= mg] f'vazO'(m[l], S(ay))
= m[o] - CL30’(m[1]7 a2)0<m[2], S(Gl)) = m - q.

Next we show that FG(N,-) = (N,-) for any object of 2% 9. For all n € N and
heH,

n~b = np) = byo(npy, 1)
= njo) - bso(np), S(b2))o(nj), b1) = n - b.
Finally, we verify that the triple (G,1d,Id) is a tensor functor. It is clear that G(k) = k.

Note that for any two Yetter-Drinfeld modules U and V', we have the right H,-module
structure on G(U) ® G(V):

(u®v) —a=u+ az @vj — ago(vy), S(a1)as),
where v € U and v € V. Now we have

(u®v) = a = (uj ®vy) - azo(upjvp, S(ar))
= ujg] - az ® v|o) - azo (upjvpy, S(a1))
= ] - az @ vjo) - as0 (up, S(az))o(vpyy, S(ar))
= up) = a2 @ vy - azo(vpy, S(ar))
= up) = a2 @ - aso(vpy, azS(as))o (v, S(a1))
= ujg = az @ vjg = aqo(vpy, az)o(vyg, S(a1))

= ujo) = az ® vjg) = ago(vpy), S(a1)as).

Hence G(U ® V) =G(U) ® G(V). The other axioms for a tensor functor are obvious. [J
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Note that the category of Yetter-Drinfeld modules is braided if H has bijective an-
tipode. The equivalence G in Theorem induces a braiding in the category of right

H,-modules such that the equivalence becomes braided.

Corollary 3.6. Let (H,o) be a co-quasitriangular Hopf algebra with bijective antipode.

Then the category of right H,-modules is a braided tensor category with a braiding C given

by

Clu®v) = Vjo] ® ujo) ’U[Q]U(u[l],vm), VuelU, velV,

where U and V' are any two right H,-modules. Moreover, the functor G in Theorem

gives a braided tensor equivalence.

Proof. Tt is not hard to check that C satisfies the axioms of a braiding, and has the inverse
(' defined as follows

C'(u®v) = v = S~ (upy) @ upgyo (vp), S~ (upg)),
for all u @ v € U ® V, where S~! denotes the inverse of the antipode S. 0

Corollary 3.7. Let (H,o) be a co-quasitriangular Hopf algebra with bijective antipode.
Then the Drinfeld center of the category of right H-comodules is equivalent to the category
of right H,-modules with a braiding C in Corollary as a braided tensor category.

Proof. Following Corollary [3.6] and Lemma [2.5] O

Example 3.8. Let k be a field with ch(k) # 2. Let Hy be the Sweedler 4-dimensional
Hopf algebra over k. In Example the corresponding braided group H,, was given.
By Corollary the Drinfeld center of the category of Hs-comodules is equivalent to the
category of H,_ -modules. This equivalence played crucial role in the computation of the

Brauer group of Hy [17].

Example 3.9. By [1, Example 3.5], we have the infinite dimensional co-quasitriangular
Hopf algebra H. Here H is generated as an algebra by the grouplike element g and the

(1, g)-primitive element x with
gr = —xg, 22 = 0.
The co-quasitriangular strucutre o of H is defined by
J(Qixj,gtazs) = 53705j70(—1)it.

By Lemma [3.1, we have the braided group H,. By Corollary the Drinfeld center of

the category of H-comodules is equivalent to the category of H,-modules.
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Example 3.10. Let R be a solution of the quantum Yang-Baxter equation. One can
obtain a co-quasitriangular Hopf algebra (H(R), o) by the celebrated FRT construction
(see [9]). By Corollary the Drinfeld center of the category of H(R)-comodules is
equivalent to the category of modules over the braided Hopf algebra H(R),.

Remark 3.11. Let (H, o) be a co-quasitriangular Hopf algebra with bijective antipode. The
equivalence in Corollary suggests that the construction of braided auto-equivalences
of the Drinfeld center 2°(.#) by braided Galois theory would be, in general, resorted
to the study of some special Galois co-objects. This is different from the quasitriangular

case.

Next we will end this paper by investigating the commutative and cocommutative
case. In the sequel, (H, o) always denotes a co-quasitriangular Hopf algebra such that H
is commutative and cocommutative. We first consider the braided group H, in Lemma/|3.1

Note that H is commutative and cocommutative. We have for all a,b € H,

p(b) = by @ by = by ® S(b1)bs =b® 1,
ax b= asbyo(S(ar)az, S(b1)) = abao (1, S(b1)) = ab.

So the right H-coaction p of H, is trivial and the multiplication of H, coincides that with
H. Similarly, one can get S = Sy. Thus H = H,,.

Lemma 3.12. Let (H, o) be a co-quasitriangular Hopf algebra such that H is commutative

and cocommutative. The category % P8 and (M) g, are the same.

Proof. We first have that the compatible condition (1) of a Yetter-Drinfeld module (M, p, -)
reduces to be p(m - h) = mp) - h ®my for all h € H and m € M since

p(m - h) =myg - ho ® S(hl)m[l]hg =m ho ® S(hl)hgm[l] =m h® my)-

At the same time, the compatible condition (3) of a right H,-module (N, p, ) becomes
to be

p(m = b) = myg) = by ® myybyy
= mjg] b ® m[l]S(bl)bg

= m[g] “— b® mi)

for all b € H, and n € N. Note that H = H,. Hence, these two compatible conditions

are the same. Therefore, we have the following identity functor:

Id: 298 = (Mg, (M,p,-) +— (M,p,-). O
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Corollary 3.13. Let (H,o0) be a co-quasitriangular Hopf algebra with bijective antipode
such that H is commutative and cocommutative. Then the functor G in Theorem s a
braided auto-equivalence of the category @/@Z of Yetter-Drinfeld modules. In particular,
if o is not trivial (i.e., e®e), then the functor G is, in general, not trivial (i.e., the identity
functor).

Proof. By Lemma W P = (™), . Tt follows from Corollary [3.6| that the functor
G is a braided auto-equivalence of the category % .@ﬁ of Yetter-Drinfeld modules. Assume
that o is not trivial. It is not hard to see that the induced action — in Lemma is, in

general, not trivial. Thus the functor G is, in general, not the identity functor. O

Example 3.14. Let k& be a field. Let G be an Abelian group. A function a: G G — k*

is a bicharacter of G if

a(ry, z) = az, 2)aly, 2),  alz,yz) = a(z,y)o(z, 2)

for all z,y,z € G. It is easy to see that a(z,1) = 1 = (1,z). The group algebra kG is a

Hopf algebra with the following comultiplication and antipode:
Alg)=g®g, Slg)=g', YgeG.

Assume that « is a bicharacter of G. The group algebra kG with the linear extension
of a to kG is co-quasitriangular. Note that kG is commutative and cocommutative. By
Corollary a bicharacter « of G induces an auto-equivalence G of the category % .@]Ijg
of Yetter-Drinfeld modules. If « is not trivial, the induced functor G is, in general, not

the identity functor.

Acknowledgments

The author would like to thank the referees for their helpful comments. This work
was partially supported by the Natural Science Foundation of China (No. 11301266 and
No. 11301269), the Jiangsu Provincial Natural Science Foundation of China

(No. BK20130665), the Natural Science Foundation for colleges and universities in Jiangsu
Province (No. 14KJB110011), and Scientific Research Foundation for Advanced Talents
of Nanjing Forestry University (No. GXL011).

References

[1] M. Beattie and D. Bulacu, On the antipode of a co-Frobenius (co)quasitriangular Hopf
algebra, Commu. Algebra 37 (2009), no. 9, 2981-2993.
http://dx.doi.org/10.1080/00927870802502647


http://dx.doi.org/10.1080/00927870802502647

274

2]

Haixing Zhu

A. Davydov and D. Nikshych, The Picard crossed module of a braided tensor category,
Algebra Number Theory 7 (2013), no. 6, 1365-1403.
http://dx.doi.org/10.2140/ant.2013.7.1365

J. Dello and Y. Zhang, Braided autoequivalences and the equivariant Brauer group of
a quasitriangular Hopf algebra, J. Algebra 445 (2016), no. 1, 244-279.
http://dx.doi.org/10.1016/j.jalgebra.2015.08.005

V. G. Drinfel’d, Quantum groups, in Proceedings of the International Congress of
Mathematicians, Vol. 1, 2 (Berkeley, Calif., 1986), 798-820, Amer. Math. Soc., Prov-
idence, RI, 1987.

V. Drinfeld, S. Gelaki, D. Nikshych and V. Ostrik, On braided fusion categories I, Se-
lecta Math. (N.S.) 16 (2010), 1-119. http://dx.doi.org/10.1007/s00029-010-0017-z

P. Etingof, D. Nikshych and V. Ostrik, On fusion categories, Ann. of Math. (2) 162
(2005), no. 2, 581-642. http://dx.doi.org/10.4007/annals.2005.162.581

P. Etingof, D. Nikshych and V. Ostrik. Fusion categories and homotopy theory, Quan-
tum Topol. 1 (2010), no. 3, 209-273. http://dx.doi.org/10.4171/qt/6

A. Joyal and R. Street, Tortile Yang-Bazter operators in tensor categories, J. Pure

Appl. Algebra 71 (1991), no. 1, 43-51.
http://dx.doi.org/10.1016/0022-4049(91)90039-5

C. Kassel, Quantum Groups, Graduate Texts in Mathematics 155, Springer-Verlag,
New York, 1995. http://dx.doi.org/10.1007/978-1-4612-0783-2

S. Majid, Quantum groups and quantum probability, in Quantum Probability and
Related Topics, 333-358, QP-PQ, VI, World Sci. Publ., River Edge, NJ, 1991.
http://dx.doi.org/10.1142/9789814360203_0021

, Representations, duals and quantum doubles of monoidal categories, Rend.

Circ. Mat. Palermo (2) Suppl. 26 (1991), 197-206.

, Examples of braided groups and braided matrices, J. Math. Phys. 32 (1991),
no. 12, 3246-3253. http://dx.doi.org/10.1063/1.529485

, Braided groups, J. Pure Appl. Algebra 86 (1993), no. 2, 187-221.
http://dx.doi.org/10.1016/0022-4049(93)90103-z

, Foundations of Quantum Group Theory, Cambridge Univversit Press, Cam-
bridge, 1995. http://dx.doi.org/10.1017/cbo9780511613104


http://dx.doi.org/10.2140/ant.2013.7.1365
http://dx.doi.org/10.1016/j.jalgebra.2015.08.005
http://dx.doi.org/10.1007/s00029-010-0017-z
http://dx.doi.org/10.4007/annals.2005.162.581
http://dx.doi.org/10.4171/qt/6
http://dx.doi.org/10.1016/0022-4049(91)90039-5
http://dx.doi.org/10.1007/978-1-4612-0783-2
http://dx.doi.org/10.1142/9789814360203_0021
http://dx.doi.org/10.1063/1.529485
http://dx.doi.org/10.1016/0022-4049(93)90103-z
http://dx.doi.org/10.1017/cbo9780511613104

[15]

[16]

18]

[19]

On the Drinfeld Center 275

M. E. Sweedler, Hopf Algebras, Mathematics Lecture Note Series, W. A. Benjamin,
New York, 1969.

D. N. Yetter, Quantum groups and representations of monoidal categories, Math.
Proc. Cambridge Philos. Soc. 108 (1990), no. 2, 261-290.
http://dx.doi.org/10.1017/s0305004100069139

Y. Zhang, An exact sequence for the Brauer group of a finite quantum group, J.
Algebra, 272 (2004), no. 1, 321-378.
http://dx.doi.org/10.1016/j.jalgebra.2003.09.011

H. X. Zhu, Brauer groups of braided fusion categories, Ph.D dissertation, September
2012, Hasselt University, Hasselt, Belgium.

H. Zhu and Y. Zhang, Braided autoequivalences and quantum commutative bi-Galois
objects, J. Pure Appl. Algebra 219 (2015), no. 9, 4144-4167.
http://dx.doi.org/10.1016/j.jpaa.2015.02.012

Haixing Zhu

College of Economics and Management, Nanjing Forestry University, Nanjing 210037, P.
R. China

E-mail address: zhuhaixing@163.com, haixing.zhu@njfu.edu.cn


http://dx.doi.org/10.1017/s0305004100069139
http://dx.doi.org/10.1016/j.jalgebra.2003.09.011
http://dx.doi.org/10.1016/j.jpaa.2015.02.012

	Introduction
	Preliminaries
	Braided tensor categories and Drinfeld centers
	Co-quasitriangular Hopf algebras
	The category of comodules over a Hopf algebra
	Yetter-Drinfeld modules and the Drinfeld center

	The Drinfeld center and the category of modules over a braided group

