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Magnetic Catalysis!

Klimenko; Gusynin, Miransky !
and Shovkovy, 094!
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Story 1: Magnetic Catalysis in the bulk!



Massles®irac Fermion InAd3,
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4 component Dirac spinor!
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FlippingHelicity at the Boundary!
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Chiral Symmetry Breaking in the Bulk!

Allen and Lutken, O86!
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Bulk to bulk propagator fomassivepinor!

S(Z,W) = [Stu#]& yF;[Horrible Blah]



Chiral Symmetry Breaking in the Bulk!

Allen and Lutken, O86!
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Bulk to bulk propagator fomasslesspinor!
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Chiral Symmetry Breaking in the Bulk!

Allen and Lutken, O86!
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Changing the Boundary Conditions!

Porrati & Giradello, Rattazzi and Redi, 009

Chiral symmetry broken by boundary conditiorss circle of boundary conditions!
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A Magnetic Field iAdS

(Should work in Reissner-Nordstrom black hole; ignore backreaction for now) !




A Magnetic Field iAdS

Solve the Dirac Equation in backgrouBébeld!

StrageV

¥ Ignore radiak direction!
¥ Landau levels are given!
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M Zero modes (=0) sector are$ (2 componenspino)!
¥ Promote!d " & (z,1)

¥ Effective 2d action!
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Condensate in Magnetic Field!

Density of states in lowest Landau level!

Caveat!
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¥ Gap to higher levels is warpedAuSto! (  BLz

¥ Higher Landau levels important near boundary!




Condensate in Magnetic Field with Hard Walll!
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Condensate in Magnetic Field with Hard Walll!

First going left: 1 bounce 3 bounces 5 bounces!
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First going right: 1 bounce 3 bounces 5 bounces!
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Condensate in Magnetic Field with Hard Walll!

Series is conditionally convergent, but not absolutely convergent.!
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Punchlineof Story 1!
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IChiralzSymmetry Breaking in d=3+1!
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Spontaneous breaking 6fP!



Story 2: Magnetic Catalysis in the boundary!



UsualAdSCFT Dictionary!
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Four component bulk spinor! Two component boundary spinor!
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Our Claim!
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(Arises due to boundary terms)! Expectation valugll



Punchlineof Story 2!



Summary and Open Questions!

¥ Hard Wall + Magnetic Field = Magnetic Catalysis!
¥ SpontaneousPbreaking!
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¥ Other effects due to bulk condensates?!



Comments and Remarks!

Caveat!

! %_

¥ Gap to higher levels is warpedAdSto! (  BLz
¥ Higher Landau levels important near boundary!

Note: RN black hole!
|

¥ Non-extremal condensate diverges at the horizon!
¥ Extremal condensate constant at the horizon!




