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Susy mechanics of D-particles

* 2-centered BPS solution in d = 3+ 1, N/ = 2. (Denef,2000).
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* 2-centered BPS solution in d = 3+ 1, N/ = 2. (Denef,2000).

* (d = 1,N = 4) Effective dynamics: (;, Ao, A%, D), (Denef,2002).
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* 3-particles: zd = e A=1,---,09.
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Susy mechanics of D-particles

* 2-centered BPS solution in d = 3+ 1, N/ = 2. (Denef,2000).

* (d = 1,N = 4) Effective dynamics: (;, Ao, A%, D), (Denef,2002).
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* 3-particles: x4 := 2", A=1,---,9. (scaling limit — p, = f, = 0)

(Anninos, Anous, de Lange, Konstantinidis, 2013).
1 -A.B A
LB:§GA31‘ 7+ Apgz” — V(x)

* SL(2,R) invariant: LeGap = —Gap, L¢V =V, (dilatations)
¢ = —1dK, icF =0 (special conformal).
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Gauged conformal (quantum) mechanics

Gauged Model on M : § x4 = N kj,

1
Lg = A + alv; + iGABDtxADt:CB
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Gauged conformal (quantum) mechanics

Gauged Model on M : § x4 = N kj,
1
LB = AAij + CLI’U] + iGABthL‘ADtCUB

1
LeGap=—-Gap , §1a= —§3AK
= Reduced Model on M/G :

Lp = Api? + Gapiti® -V
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Gauged conformal (quantum) mechanics

Gauged Model on M : § x4 = N kj,

1
LB = AAij + CLI’U] + iGABthL‘ADtCUB

1
LeGap=—-Gap , §1a= —§3AK
= Reduced Model on M/G :

Lp = Api? + Gapiti® -V

- - 1
L¢, Gap = —Gap fla= *QaAK
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Conclusion

@ Scaling quiver theory C gauged superconformal mechanical
models with D(2,1;0) superconformal symmetry.
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@ Scaling quiver theory C gauged superconformal mechanical
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@ Superconformal index (Gaiotto, Simons, Strominger, Yin, 2006,
hep-th/0412179):
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Conclusion

@ Scaling quiver theory C gauged superconformal mechanical
models with D(2,1;0) superconformal symmetry.

@ Superconformal index (Gaiotto, Simons, Strominger, Yin, 2006,
hep-th/0412179):

tr[(_l)FyL0+JL ZLO+JR] |scaling quivers =7

@ computed in simpler (N = 2) cases (J. Racymackers, C.S.,
D.V.d.Bleeken, 2311.xxxxx):

1 /1\Y 1. . §
tr[(=1)"y" ] = <W> /Fi/\Fi AL AEE
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N = 2 superconformal index

* N = 2 superconformal algebra:

[Lin, Ln] = (m —n) Lyt
1
[L07gj:%] = :F§g:t%7 [L:Flag:t%] - :Fg %7 [R7 gi%] = gi%
{61,610, ) =2Lot R, {G.1.00,} =2Lu1, {GaGs} =0

* lowest weight state: |h, )
g+1/2 |h,7"> = gT_l/g |]’L,’l“> =0
* lowest weight chiral primary:

g+1/2 |h,r) = gT_l/g |h,7) = g—1/2 |h,7) =0
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N = 2 superconformal index

* (unitary, lowest-weight, infinite-dimensional) Irreps:

1
chiral : (h)r + <h + 2) , r=2h
r—1
. . 1
anti — chiral : (h)r + (h + ) , r=—2h
2 r+1

1 1
long : (h)r—i-(h—i-) —l—(h—i—) +(h+1),., |rl<2h
2 r—1 2 r+1

Superconformal index for quivers Canberk Sanli



N = 2 superconformal index

* Well-defined ‘(refined-)superconformal-index’:
2:(Q) =tr(—1)Fe e 0y = W{gi%’gjt%} = w(2Lo £ R)
which counts

2:(¢) = Z (N;;;tifchiral(h) - Na;tifchiral(h)) CJ’
h

2-(¢) = Z (Nc—i—liral(h) - Nciiral(h)) Cﬂ]

h

* Computable through supersymmetric localization of the path

integral:

N w; wjy -1
2. = =)V ] (emz L e%> .
=1
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Results and Open Questions

* Results

@ Coulomb quiver mechanics (in the scaling limit) is described by
the (4,4,0) gauged super(conformal) mechanics, which provides a
geometric description for the susy ground states.

@ An index is defined and computed for a general N' = 2B
superconformal quantum mechanics.
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Results and Open Questions

* Results

@ Coulomb quiver mechanics (in the scaling limit) is described by
the (4,4,0) gauged super(conformal) mechanics, which provides a
geometric description for the susy ground states.

@ An index is defined and computed for a general N' = 2B
superconformal quantum mechanics.

* Open Questions
@ Geometric interpretation for the index
@ Generalization to (gauged) N = 4B superconformal mechanics

@ Identify these ground states in quiver D-brane quantum mechanics
to obtain a description of the black hole microstates in sugra

@ Comparison with the Higgs branch results

@ Contributions from higher order terms in superpotential
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