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We show that generic three-dimensional N = 2 quiver super Chern–Simons-matter theories admit 
Bogomol’nyi–Prasad–Sommerfield (BPS) Drukker–Trancanelli (DT) type Wilson loops. We investigate both 
Wilson loops along timelike infinite straight lines in Minkowski spacetime and circular Wilson loops 
in Euclidean space. In Aharnoy–Bergman–Jafferis–Maldacena theory, we find that generic BPS DT type 
Wilson loops preserve the same number of supersymmetries as Gaiotto–Yin type Wilson loops. There are 
several free parameters for generic BPS DT type Wilson loops in the construction, and supersymmetry 
enhancement for Wilson loops happens for special values of the parameters.
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1. Introduction

Construction and classification of Bogomol’nyi–Prasad–Sommer-
field (BPS) Wilson loops are certainly important subjects in the 
study of supersymmetric gauge theories. The situation in three 
dimensions is more complicated than the four-dimensional case. 
Gaiotto and Yin constructed BPS Wilson loops (along a straight 
line or a circle) in N = 2 and N = 3 super Chern–Simons-matter 
(CSM) theories by including scalar fields [1]. This construction is 
quite similar to 1/2 BPS Wilson loops in four-dimensional N = 4
super Yang–Mills theory [2,3]. The idea of Gaiotto and Yin was 
adopted in [4–6] to construct BPS Wilson loops in Aharnoy–
Bergman–Jafferis–Maldacena (ABJM) theory [7]. With some sur-
prise, one only found 1/6 BPS Wilson loops within the class of 
Gaiotto–Yin (GY) type. However, the study of dual fundamental 
string solutions in AdS4 × CP3 [4,6] indicates that there should be 
1/2 BPS Wilson loops in ABJM theory. About one year later, such 
Wilson loops were finally constructed by Drukker and Trancanelli 
[8] via including fermions in a clever way. This construction was 
explained elegantly through the Brout–Englert–Higgs (BEH) mech-
anism in [9], and 2/5 BPS Drukker–Trancanelli (DT) type Wilson 
loops in N = 5 CSM theories [10,11] were also constructed in this 
paper. Later DT type 1/2 BPS Wilson loops in N = 4 CSM the-
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ories were constructed in [12,13]. On the other hand, GY type 
Wilson loops generically preserve two Poincaré supercharges. The 
only known exceptional case is the Wilson loops associated with 
certain end of N = 4 linear quiver theories, where supersymmetry 
(SUSY) enhancement appears [13].

The previous results may tend to let people assume that DT 
type Wilson loops are very rare and their existence requires that 
the theory have a quite large number of supersymmetries. DT type 
Wilson loops also seem to preserve more supersymmetries than 
the GY type Wilson loops when they are along the same curve. The 
result in this Letter will show that it is not the case. For generic 
N = 2 quiver CSM theories, for each bifundamental (or adjoint) 
matter chiral multiplet we can construct 1/2 BPS DT type Wil-
son loops. The BPS Wilson loops include the ones along timelike 
straight lines in Minkowski spacetime and the circular ones in Eu-
clidean space. This construction can be generalized to CSM theories 
with more supersymmetries. In ABJM theory, we find that generic 
DT type BPS Wilson loops are 1/6 BPS, and they preserve the same 
number of supersymmetries as GY type Wilson loops. There are 
several free parameters in the generic 1/6 BPS DT type Wilson 
loops, and for special values of the parameters the preserved su-
persymmetries are enhanced to 1/2 BPS. The generic Wilson loops 
constructed here are not invariant under local SU(3) transforma-
tions which form a subgroup of the SU(4) R-symmetry. This is 
a big difference from the previously constructed less BPS Wilson 
loops in ABJM theory [14–18]. In this short Letter, we only give 
the main results and the details of the derivations and some gen-
eralizations are presented in [19].
 under the CC BY license (http://creativecommons.org/licenses/by/4.0/). Funded by 
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2. N = 2 quiver CSM theories

We consider generic N = 2 quiver CSM theories with bifunda-
mental matters. We pick two adjacent nodes in the quiver diagram 
and assume that the corresponding gauge groups are U (N) and 
U (M). The vector multiplet for gauge group U (N) includes Aμ , σ , 
χ , D with the last three ones being auxiliary fields. Similarly, for 
the gauge group U (M), we have the vector multiplet with fields 
Âμ , χ̂ , σ̂ , D̂ . The chiral multiplet in the bifundamental repre-
sentation of U (N) × U (M) consists of the scalar φ, spinor ψ and 
auxiliary field F . There could be additional matters couple to these 
two gauge fields. They will enter into the on-shell values of σ and 
σ̂ in the Wilson loops which we will construct. However the struc-
ture of these Wilson loops will not be affected.

The SUSY transformations of N = 2 CSM theory could be found 
in [20]. For the vector multiplet part, we only need the following 
off-shell SUSY transformations of Aμ , σ , Âμ, σ̂ ,

δAμ = 1

2
(χ̄γμε + ε̄γμχ), δσ = − i

2
(χ̄ε + ε̄χ),

δ Âμ = 1

2
( ¯̂χγμε + ε̄γμχ̂), δσ̂ = − i

2
( ¯̂χε + ε̄χ̂ ), (2.1)

and for the matters part we only need the off-shell SUSY transfor-
mations of φ and ψ ,

δφ = iε̄ψ, δφ̄ = iψ̄ε,

δψ = (−γ μDμφ − σφ + φσ̂ )ε − ϑφ + iε̄ F , (2.2)

δψ̄ = ε̄(γ μDμφ̄ + σ̂ φ̄ − φ̄σ ) − ϑ̄ φ̄ − iε F̄ ,

with the definitions of covariant derivatives

Dμφ = ∂μφ + iAμφ − iφ Âμ,

Dμφ̄ = ∂μφ̄ + i Âμφ̄ − iφ̄ Aμ. (2.3)

The SUSY parameters are ε = θ + xμγμϑ , ε̄ = θ̄ − ϑ̄xμγμ , with 
θ , θ̄ denoting Poincaré SUSY and ϑ , ϑ̄ denoting superconformal 
symmetry.

As shown in [21], BPS Wilson loops in Minkowski spacetime 
cannot be spacelike. In this Letter, we consider Wilson loops along 
timelike infinite straight lines in Minkowski spacetime. For a time-
like infinite straight line in Minkowski spacetime, Wick rotation 
makes it an infinite straight line in Euclidean space, and then a 
suitable conformal transformation can change it into a circle. So 
in a superconformal theory, BPS Wilson loops along timelike infi-
nite straight lines in Minkowski indicate the existence of circular 
BPS Wilson loops in Euclidean space. We will also construct such 
circular Wilson loops in this Letter.

In Minkowski spacetime, one can construct a GY type 1/2 BPS 
Wilson loop along the timelike infinite straight line xμ = τδ

μ
0 [1]

WGY = P exp

(
−i

∫
dτ LGY(τ )

)
, (2.4)

LGY =
(

Aμ ẋμ + σ |ẋ|
Âμẋμ + σ̂ |ẋ|

)
.

For BPS Wilson loops along straight lines, Poincaré SUSY and con-
formal SUSY are separately preserved and similar, and so it is 
enough to consider only Poincaré SUSY. The preserved Poincaré su-
persymmetries are given by

γ0θ = iθ, θ̄γ0 = iθ̄ . (2.5)
We now construct the DT type Wilson loop along xμ = τδ
μ
0

WDT = P exp

(
−i

∫
dτ LDT(τ )

)
, LDT =

(
A f̄1
f2 Â

)
,

A = Aμẋμ + σ |ẋ| + mφφ̄|ẋ|, f̄1 = ζ̄ψ |ẋ|, (2.6)

Â = Âμẋμ + σ̂ |ẋ| + nφ̄φ|ẋ|, f2 = ψ̄η|ẋ|.
To make it preserve the supersymmetries (2.5), it is enough to re-
quire that [9]

δLDT = ∂τ G + i[LDT, G], (2.7)

for some Grassmann odd matrix

G =
(

ḡ1
g2

)
. (2.8)

Concretely, one needs

δA = i( f̄1 g2 − ḡ1 f2),

δÂ = i( f2 ḡ1 − g2 f̄1), (2.9)

δ f̄1 = ∂τ ḡ1 + iAḡ1 − iḡ1Â,

δ f2 = ∂τ g2 + iÂg2 − ig2A.

We find that the necessary and sufficient conditions for the exis-
tence of such ḡ1 and g2 are

ζ̄ α = ᾱ(1, i), ηα = (1,−i)β, m = n = 2iᾱβ. (2.10)

Such a DT type Wilson loop is 1/2 BPS, and the preserved super-
symmetries are (2.5). Note that there are two free complex pa-
rameters ᾱ and β , and they can be any complex constants. When 
ᾱ = β = 0, it goes back to the GY type Wilson loop.

Similarly, in Euclidean space we have the 1/2 BPS GY type and 
DT type Wilson loops along the circle xμ = (cosτ , sinτ , 0). The GY 
type Wilson loop is

WGY = TrP exp

(
−i

∮
dτ LGY(τ )

)
, (2.11)

LGY =
(

Aμ ẋμ − iσ |ẋ|
Âμ ẋμ − iσ̂ |ẋ|

)
,

and the DT type Wilson loop is

WDT = TrP exp

(
−i

∮
dτ LDT(τ )

)
, LDT =

(
A f̄1
f2 Â

)
,

A = Aμẋμ − iσ |ẋ| − 2ᾱβφφ̄|ẋ|, f̄1 = ζ̄ψ |ẋ|,
Â = Âμẋμ − iσ̂ |ẋ| − 2ᾱβφ̄φ|ẋ|, f2 = ψ̄η|ẋ|, (2.12)

ζ̄ α = ᾱ(eiτ/2, e−iτ/2), ηα = (e−iτ/2, eiτ/2)β.

The 1/2 BPS GY and DT type Wilson loops preserve the same su-
persymmetries

ϑ = iγ3θ, ϑ̄ = θ̄ iγ3. (2.13)

We would like to point out that this construction can also be 
applied to the case when U (N) × U (M) is replaced by SO(N) ×
USp(2M), and the case when there are matter fields in adjoint rep-
resentation. For the latter case, one just simply sets Âμ ≡ Aμ and 
σ̂ ≡ σ .
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3. N = 2 quiver CSM theories with multiple matters

Now we turn to the case when there are multiple matter fields 
in the bifundamental and anti-bifundamental representations in 
the N = 2 theory. These multiplets include fields φi , ψi , Fi and 
φı̂ , ψı̂ , F ı̂ , respectively. The off-shell SUSY transformations of the 
gauge fields part (2.1) do not change, and those of the matters 
part include

δφi = iε̄ψi, δφ̄i = iψ̄ iε,

δψi = (−γ μDμφi − σφi + φiσ̂ )ε − ϑφi + iε̄ Fi,

δψ̄ i = ε̄(γ μDμφ̄i + σ̂ φ̄i − φ̄iσ) − ϑ̄ φ̄i − iε F̄ i,

δφı̂ = iε̄ψı̂ , δφ̄ı̂ = iψ̄ ı̂ε, (3.1)

δψı̂ = (−γ μDμφı̂ − σ̂ φı̂ + φı̂σ )ε − ϑφı̂ + iε̄ F ı̂ ,

δψ̄ ı̂ = ε̄(γ μDμφ̄ı̂ + σ φ̄ı̂ − φ̄ı̂ σ̂ ) − ϑ̄ φ̄ı̂ − iε F̄ ı̂ .

Here we have i = 1, 2, . . . , N f , and ı̂ = 1̂, ̂2, . . . , N̂ f̂ . The definitions 
of the covariant derivatives are

Dμφi = ∂μφi + iAμφi − iφi Âμ,

Dμφ̄i = ∂μφ̄i + i Âμφ̄i − iφ̄i Aμ,

Dμφı̂ = ∂μφı̂ + i Âμφı̂ − iφı̂ Aμ,

Dμφ̄ı̂ = ∂μφ̄ı̂ + iAμφ̄ı̂ − iφ̄ı̂ Âμ. (3.2)

In Minkowski spacetime we still have the GY type 1/2 BPS Wil-
son loop (2.4), and the supersymmetries it preserves are (2.5). We 
construct the DT type Wilson loop along xμ = τδ

μ
0

WDT = P exp

(
−i

∫
dτ LDT(τ )

)
, LDT =

(
A f̄1
f2 Â

)
,

A = Aμ ẋμ + σ |ẋ| + B|ẋ|, Â = Âμ ẋμ + σ̂ |ẋ| + B̂|ẋ|,
B = Mi

jφiφ̄
j + M ı̂

ĵ φ̄ ı̂φĵ + Miı̂φiφı̂ + M ı̂i φ̄
ı̂ φ̄i, (3.3)

B̂ = Ni
jφ̄iφ j + N ı̂

ĵ φı̂ φ̄
ĵ + Niı̂ φ̄

iφ̄ı̂ + N ı̂iφı̂φi,

f̄1 = (ζ̄ iψi + ψ̄ ı̂μı̂)|ẋ|, f2 = (ψ̄ iηi + ν̄ ı̂ψı̂)|ẋ|.
We want it to preserve the supersymmetries (2.5). Starting from 
(2.9), we have the parameterizations

ζ̄ i = ᾱi ζ̄ , μı̂ = μγı̂, ηi = ηβi, ν̄ ı̂ = δ̄ı̂ ν̄,

ζ̄ α = ν̄α = (1, i), ηα = μα = (1,−i), (3.4)

with ᾱi , γı̂ , βi , and δı̂ being complex constants, and we also have 
the following conditions

Mi
j = N j

i = 2iᾱiβ j, Miı̂ = N ı̂i = ᾱi δ̄ı̂ = 0,

M ı̂
ĵ = Nĵ

ı̂ = 2iγı̂ δ̄
ĵ , M ı̂i = Niı̂ = γı̂βi = 0. (3.5)

These lead to four classes of solutions.

• Class I

γı̂ = δ̄ı̂ = 0. (3.6)

• Class II

ᾱi = βi = 0. (3.7)

• Class III

βi = δ̄ı̂ = 0. (3.8)
• Class IV

ᾱi = γı̂ = 0. (3.9)

In Euclidean space we still have the GY type 1/2 BPS Wilson 
loop (2.11), and the preserved supersymmetries are (2.13). We con-
struct the DT type Wilson loop along xμ = (cosτ , sinτ , 0)

WDT = TrP exp

(
−i

∮
dτ LDT(τ )

)
, LDT =

(
A f̄1
f2 Â

)
,

A = Aμ ẋμ − iσ |ẋ| − 2(ᾱiβ jφiφ̄
j + γı̂ δ̄

ĵ φ̄ı̂φĵ )|ẋ|,
Â = Âμ ẋμ − iσ̂ |ẋ| − 2(ᾱiβ jφ̄

jφi + γı̂ δ̄
ĵ φĵ φ̄

ı̂ )|ẋ|, (3.10)

f̄1 = (ᾱi ζ̄ψi + ψ̄ ı̂ηγı̂)|ẋ|, f2 = (ψ̄ iηβi + δ̄ı̂ ζ̄ψı̂)|ẋ|,
ζ̄ α = (eiτ/2, e−iτ/2), ηα = (e−iτ/2, eiτ/2).

Similar to the case in Minkowski spacetime, we have four classes 
of solutions (3.6), (3.7), (3.8), and (3.9) that make this circular DT 
type Wilson loop 1/2 BPS and preserve supersymmetries (2.13).

4. ABJM theory

The on-shell SUSY transformations of ABJM theory are [22,10,
23,24]

δAμ = 4π

k

(
φI ψ̄ J γμε I J + ε̄I J γμψ J φ̄ I

)
,

δ Âμ = 4π

k

(
ψ̄ J γμφIε

I J + ε̄I J φ̄
Iγμψ J

)
,

δφI = 2iε̄I J ψ
J , δφ̄ I = 2iψ̄ J ε

I J , (4.1)

δψ I = 2γ με I J Dμφ J + 2ϑ I J φ J

− 4π

k
ε I J

(
φ J φ̄

K φK − φK φ̄K φ J

)
− 8π

k
εK LφK φ̄ IφL,

δψ̄I = −2ε̄I J γ
μDμφ̄ J + 2ϑ̄I J φ̄

J

+ 4π

k
ε̄I J

(
φ̄ J φK φ̄K − φ̄K φK φ̄ J

)
+ 8π

k
ε̄K L φ̄

K φI φ̄
L,

with the SUSY parameters ε I J = θ I J + xμγμϑ I J , ε̄I J = θ̄I J −
ϑ̄I J xμγμ . In Minkowski spacetime θ I J , θ̄I J , ϑ I J , ϑ̄I J are Dirac 
spinors with constraints

θ I J = −θ J I , (θ I J )∗ = θ̄I J , θ̄I J = 1

2
εI J K Lθ

K L,

ϑ I J = −ϑ J I , (ϑ I J )∗ = ϑ̄I J , ϑ̄I J = 1

2
εI J K Lϑ

K L . (4.2)

Symbol εI J K L is totally antisymmetric with ε1234 = 1. In Euclidean 
space the constraints become

θ I J = −θ J I , θ̄I J = 1

2
εI J K Lθ

K L,

ϑ I J = −ϑ J I , ϑ̄I J = 1

2
εI J K Lϑ

K L . (4.3)

We have definitions of covariant derivatives

Dμφ J = ∂μφ J + iAμφ J − iφ J Âμ,

Dμφ̄ J = ∂μφ̄ J + i Âμφ̄ J − iφ̄ J Aμ. (4.4)

In Minkowski spacetime, a general GY type Wilson loop along 
xμ = τδ

μ
0 takes the form

WGY = P exp

(
−i

∫
dτ LGY(τ )

)
, LGY =

(
AGY

ÂGY

)
, (4.5)

AGY = Aμẋμ + 2π
R I

J φI φ̄
J |ẋ|, ÂGY = Âμẋμ + 2π

S I
J φ̄ Iφ J |ẋ|.
k k
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We find that, up to some SU(4) R-symmetry transformation, the 
only BPS GY type Wilson loop is the one with R I

J = S J
I =

diag(−1, −1, 1, 1). It is 1/6 BPS and preserves the supersymme-
tries

γ0θ
12 = iθ12, γ0θ

34 = −iθ34,

θ13 = θ14 = θ23 = θ24 = 0. (4.6)

This is just the Wilson loop that was constructed in [4–6]. Espe-
cially, we find that we do not need to require that R I

J or S I
J is a 

hermitian matrix a priori, and we can show that it is the result of 
SUSY invariance.

We turn to constructing a DT type Wilson loop that preserves at 
least the supersymmetries (4.6). In Minkowski spacetime, a general 
DT type Wilson loop is [8]

WDT = P exp

(
−i

∫
dτ LDT(τ )

)
, LDT =

(
A f̄1
f2 Â

)
,

A = AGY + 2π

k
M I

J φI φ̄
J |ẋ|, f̄1 =

√
2π

k
ζ̄Iψ

I |ẋ|, (4.7)

Â = ÂGY + 2π

k
NI

J φ̄ Iφ J |ẋ|, f2 =
√

2π

k
ψ̄Iη

I |ẋ|.
The existence of G in (2.7) leads to the parameterizations

ζ̄1,2 = ᾱ1,2ζ̄ , ζ̄ α = (1, i), ζ̄3,4 = γ̄3,4μ̄, μ̄α = (−i,−1),

η1,2 = ηβ1,2, ηα = (1,−i), η3,4 = νδ3,4, να = (−i,1),

(4.8)

and the following conditions

M I
J ζ̄Lγ0θ

LK = M K
J ζ̄Lγ0θ

LI , M I
J θ̄K Lγ0η

L = M I
K θ̄ J Lγ0η

L,

M I
K θ K J = −η J ζ̄K γ0θ

K I , M K
I θ̄K J = −θ̄K Iγ0η

K ζ̄ J , (4.9)

M I
J = N J

I .

We find four classes of solutions, and all of them satisfy

M I
J = 2i

⎛
⎜⎝

ᾱ2β
2 −ᾱ2β

1

−ᾱ1β
2 ᾱ1β

1

γ̄4δ
4 −γ̄4δ

3

−γ̄3δ
4 γ̄3δ

3

⎞
⎟⎠ . (4.10)

• Class I

γ̄3,4 = δ3,4 = 0. (4.11)

• Class II

ᾱ1,2 = β1,2 = 0. (4.12)

• Class III

β1,2 = δ3,4 = 0. (4.13)

• Class IV

ᾱ1,2 = γ̄3,4 = 0. (4.14)

These solutions generically lead to 1/6 BPS Wilson loops. Within 
each class, we search for Wilson loops that preserve more super-
symmetries. The result is that such loops only appear in class I and 
class II. In class I, we define

ᾱI = (ᾱ1, ᾱ2,0,0), β I = (β1, β2,0,0). (4.15)
The SUSY enhancement happens only when

β I = − i

ᾱ J α J
α I , ᾱI �= 0, (4.16)

with α I ≡ ᾱ∗
I . Under this condition, the Wilson loop becomes 1/2 

BPS and the preserved supersymmetries are

γ0ᾱIθ
I J = iᾱIθ

I J , γ0εI J K Lα
J θ K L = −iεI J K Lα

J θ K L . (4.17)

This kind of 1/2 BPS Wilson loops is essentially the ones that were 
constructed in [8], up to some possible SU(4) R-symmetry trans-
formations.

Similarly, in class II we define

γ̄I = (0,0, γ̄3, γ̄4), δ I = (0,0, δ3, δ4). (4.18)

When

δ I = i

γ̄ J γ J
γ I , γ̄I �= 0, (4.19)

with γ I ≡ γ̄ ∗
I , the Wilson loop is 1/2 BPS, and the preserved su-

persymmetries are

γ0γ̄Iθ
I J = −iγ̄Iθ

I J , γ0εI J K Lγ
J θ K L = iεI J K Lγ

J θ K L . (4.20)

Note that there are no Wilson loops which are exactly 1/3 BPS 
within the class of Wilson loops that preserve supersymmetries 
including ones given by (4.6).

In Euclidean space, one can construct the circular 1/6 BPS GY 
type Wilson loop along xμ = (cosτ , sinτ , 0)

WGY = TrP exp

(
−i

∮
dτ LGY(τ )

)
, LGY =

(
AGY

ÂGY

)
,

AGY = Aμ ẋμ + 2π

k
R I

J φI φ̄
J |ẋ|,

ÂGY = Âμ ẋμ + 2π

k
R I

J φ̄
J φI |ẋ|, (4.21)

R I
J = diag(i, i,−i,−i).

The preserved supersymmetries are

ϑ12 = iγ3θ
12, ϑ34 = −iγ3θ

34. (4.22)

We also construct the DT type Wilson loop along xμ = (cosτ ,

sinτ , 0)

WDT = TrP exp

(
−i

∮
dτ LDT(τ )

)
, LDT =

(
A f̄1
f2 Â

)
,

A = Aμẋμ + 2π

k
U I

J φI φ̄
J |ẋ|, f̄1 =

√
2π

k
(ᾱI ζ̄ + γ̄I μ̄)ψ I |ẋ|,

Â = Âμẋμ + 2π

k
U I

J φ̄
J φI |ẋ|, f2 =

√
2π

k
ψ̄I (ηβ I + νδ I )|ẋ|,

U I
J =

⎛
⎜⎝

i − 2ᾱ2β
2 2ᾱ2β

1

2ᾱ1β
2 i − 2ᾱ1β

1

−i − 2γ̄4δ
4 2γ̄4δ

3

2γ̄3δ
4 −i − 2γ̄3δ

3

⎞
⎟⎠ ,

ᾱI = (ᾱ1, ᾱ2,0,0), ζ̄ α = (eiτ/2, e−iτ/2), (4.23)

β I = (β1, β2,0,0), ηα = (e−iτ/2, eiτ/2),

γ̄I = (0,0, γ̄3, γ̄4), μ̄α = (eiτ/2,−e−iτ/2),

δ I = (0,0, δ3, δ4), να = (−e−iτ/2, eiτ/2).

Similar to the case in Minkowski spacetime, we have four classes 
of solutions (4.11), (4.12), (4.13), and (4.14) that make this DT type 
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Wilson 1/6 BPS, and the preserved supersymmetries are (4.22). In 
class I, when

β I = i

ᾱ J α J
α I , ᾱI �= 0, (4.24)

the Wilson loop becomes 1/2 BPS, and the preserved supersymme-
tries are

ᾱIϑ
I J = iγ3ᾱIθ

I J , εI J K Lα
J ϑ K L = −iγ3εI J K Lα

J θ K L . (4.25)

In class II when

δ I = − i

γ̄ J γ J
γ I , γ̄I �= 0, (4.26)

the Wilson loop is 1/2 BPS, and the preserved supersymmetries are

γ̄Iϑ
I J = −iγ3γ̄Iθ

I J , εI J K Lγ
J ϑ K L = iγ3εI J K Lγ

J θ K L . (4.27)

5. Conclusion and discussion

The results in this Letter show generic existence of DT type BPS 
Wilson loops in N = 2 quiver CSM theories. We also find that 
generic DT type Wilson loops in ABJM theory preserve the same 
number of supersymmetries as GY type Wilson loops. There are 
free parameters in the DT type BPS Wilson loops, and only for 
special values of the parameters the Wilson loops preserve half of 
the supersymmetries, three times of the ones preserved by the GY 
type Wilson loops. The new generic DT type BPS Wilson loops con-
structed here are interpolating between GY type BPS Wilson loops 
and 1/2 BPS DT type Wilson loops.

The results in this Letter can be generalized to N = 4 and 
N = 3 CSM theories. For Wilson loops in N = 4 CSM theories, 
generically both GY type and DT type BPS Wilson loops are 1/4 
BPS, and for special cases the latter ones preserve half of the super-
symmetries. Notice that for BPS Wilson loops along straight lines 
in ABJM theory or N = 4 CSM quiver theories, different number of 
Poincaré supercharges can be preserved, depending on how scalars 
and fermions are included in the loop. It is different from the usual 
BPS Wilson loops in four-dimensional N = 4 or N = 2 super Yang–
Mills theories, where the BPS Wilson loops along straight lines can 
only be 1/2 BPS, if we consider only Poincaré supercharges as here. 
In N = 3 quiver CSM theories, both DT type and GY type BPS Wil-
son loops are 1/3 BPS and no further SUSY enhancement appears. 
This is consistent with the results in the M-theory side [25].

Our results inspire quite a few interesting problems for further 
exploration. It would be nice to figure out the holographic duals 
of these novel BPS Wilson loops. It is also worth searching for the 
origin of these loop operators, beginning with the BEH mechanism 
as in [9]. One can also try to construct and study some new BPS 
cusped Wilson loops [14,18] using these new DT type BPS Wilson 
loops as building blocks. We hope such cusped BPS Wilson loops 
still play the role as one of the bridges between the localization 
computations and integrable structure as first proposed in [26]. It 
is also quite interesting to investigate whether DT type BPS Wil-
son loops exist in four-dimensional N = 4 or N = 2 quiver gauge 
theories.
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Appendix A. Spinor convention

We use the same convention as the one in [21]. In three-
dimensional Minkowski spacetime we use the coordinates xμ =
(x0, x1, x2), the metric ημν = diag(− + +), and the gamma matri-
ces

γ μ
α

β = (iσ 2,σ 1,σ 3). (A.1)

Charge conjugate of a general spinor is defined as

θ̄α = θ∗
α, (A.2)

with ∗ denoting complex conjugate. In three-dimensional Eu-
clidean space we use the coordinates xμ = (x1, x2, x3), the metric 
ημν = diag(+ + +), and the gamma matrices

γ μ
α

β = (−σ 2,σ 1,σ 3). (A.3)

Generally, spinors θ and θ̄ are not related.
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