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NAMBU POISSON BRACKET
• Nambu Poisson bracket

• Skew-symmetry

• Leibniz rule

• Jacobi identity

[Nambu 73] [Takhtajan 94]

{f, g, h} = P µ̇ν̇λ̇(∂µ̇f)(∂ν̇g)(∂λ̇h)

µ̇, ν̇, λ̇ = 1̇, 2̇, 3̇

{f, g, h} = −{g, f, h} = −{h, g, f}

{fg, h1, h2} = −f{g, h1, h2} = −{f, h1, h2}g

{f, g, {h1, h2, h3}} =

{{f, g, h1}, h2, h3}+ {h1, {f, g, h2}, h3}+ {h1, h2, {f, g, h3}}



VOLUME-PRESERVING-DIFFEOMORPHISM
(VPD)

For a 3D space, the coordinate transf.

preserves the volume-form

if                             so that

Transfs. on scalars can be expressed via NP bracket as 

δyµ̇ = κµ̇

dy1̇dy2̇dy3̇

∂µ̇κ
µ̇ = 0 κλ̇ = �λ̇µ̇ν̇∂µ̇Λν̇

δΦ = κµ̇∂µ̇Φ =
�

a

{fa, ga,Φ}



GAUGE SYMMETRY

• In free field limit, the gauge potential is

•  Abelian 2-form gauge potential can be defined as

• The field strength is

δΛb
µ̇ = κµ̇

δΛbµ̇ν̇ = ∂µ̇Λν̇ − ∂ν̇Λµ̇

δΛbµν̇ = ∂µΛν̇ − ∂ν̇Λµ

µ = 0, 1, 2

Hλ̇µ̇ν̇ = ∂λ̇bµ̇ν̇ + ∂µ̇bν̇λ̇ + ∂ν̇bλ̇µ̇

Hλµ̇ν̇ = ∂λbµ̇ν̇ − ∂µ̇bλν̇ + ∂ν̇bλµ̇



GAUGE SYMMETRY  (DEFORMED)

• gauge transformation (VPD)

• Field strengths

[Ho, Matsuo 08]
[Ho, Imamura, Matsuo, Shiba 08]



SEIBERG-WITTEN MAP FOR VPD

Exact results: [Chen, Furuuchi, Ho, Takimi 10]



M5 IN C (3+3)

• covariant derivatives

[Ho, Matsuo 08]
[Ho, Imamura, Matsuo, Shiba 08]



SUPERSYMMETRY



NP M5 TO NC D4

•Double Dimensional Reduction

• VPD becomes Area-Preserving-Diff.

[Ho, Imamura, Matsuo, Shiba 08]



• Seiberg-Witten limit for NC D4 reinterpreted for NP M5

• open F1 on D-brane in B field =>  Poisson bracket

• open M2 on M5 in C field => Nambu-Poisson bracket.

• generalization to Dp on D(p+2) in constant RR (p+1)-
form background

[Chen, Furuuchi, Ho, Takimi 10]



NP M5 TO NP D4
•Double Dimensional Reduction

• VPD survives, U(1) appears

[Ho, Yeh 11]

We will focus on the gauge fields.



• Low energy limit for NP M5 reinterpreted for NP D4

finite B-field background (no NC)

No NP structure in (012) directions.

Background fields:

radius much smaller then 1/E



GAUGE SYMMETRY

• gauge transformation

• field strengths





ACTION

• To the lowest order

•One vector field, two symmetries

[Ho, Yeh 11]



GENERALIZATION TO DP
• Nambu-Poisson bracket with (p-1) slots

• Gauge fields

[Ho, Yeh 11]



• symmetry algebra

• action



NON-ABELIAN SELF-DUAL TWO-FORM 
GAUGE THEORY FOR MULTIPLE M5-BRANES

•Two criteria for a theory of N M5:

N M5 on S1 with R −> 0 
 ≈ N D4 
 ≈ SU(N) Super Yang-Mills theory

N well separated M5 on S1 with finite R 
 ≈ N copies of single M5  (on S1 with finite R )
 ≈ N copies of 6D Abelian chiral gauge theory

[Ho, Huang, Matsuo 11]



GAUGE ALGEBRA
• The idea:

•more explicitly

[Ho, Huang, Matsuo 11]



• Redundancy in parametrizing gauge symmetry

• Field strengths

• Jacobi identities



• Gauge transformation of field strengths

• Gauge symmetry algebra



• The action

• Equation of motion

• gauge symmetry

[Ho, Huang, Matsuo 11]



OTHER PROPOSALS

[Chong-Sun’s proposals 11]
[Douglas 11; Lambert, Papageorgakis 11]
[Samtleben, Sezgin, Wimmer 11]
[Others (non-Abelian gerbes etc.)]

Issues: 
Extra gauge potential
No single M5 limit or no D4 limit
No nontrivial 5th momentum distribution among fields



•Our model

• nonlocal only in 5th direction

• has both D4 limit and single M5 limit

• feature: KK modes interact only indirectly through 0-mode, 
later verified by Yu-tin’s work



CONCLUSION

•M5 in large C

•Dp in RR (p+1)-form background

•Multiple M5 theory (gauge field sector)


