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Chiral magnetic effect (CME)
Phenomenology

I Charge separation with respect to reaction plane
I Two necessary conditions

I Configuration with non-zero chirality
Caused by topologically non-trivial gluonic fields in QCD vacuum

I Strong magnetic field
Caused by spectator protons in collisions

I CME depends on both strength and lifetime of magnetic field
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CME
Phenomenology

Figure: Red arrows correspond to momentum, blue arrows to spin. Plot taken from Kharzeev et al
(Nucl.Phys.A803:227-253,2008)

I (1) In strong magnetic fields, spin is (anti) aligned for (negative) positive particles
I (2) Interaction with (right-handed) chiral medium will flip chirality.

I Spin flipping energetically suppressed in strong magnetic fields, so momentum flips instead!
I (3) Charge separation with respect to magnetic field has occurred
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CME
How to measure the CME

x

y

I 
11 = hcos(�� + �� � 2	RP)i
I Simplified example (plot above)

I Coordinate system aligned with 	RP so 	RP = 0!
I OS pairs: �� = 1

2� and �� = � 1
2�, making 
11 = 1

I SS pairs: �� = �� = 1
2� (� 1

2�) for positive (negative) pairs. In both cases, 
11 = �1.
I Key point: difference in correlator value depending on same sign (SS) or opposite sign

(OS) pairs!
I Difference quantified by �
1;1 = 
1;1(OS)� 
1;1(SS)
I �
1;1 does not contain charge independent 	2 independent background thanks to OS - SS

subtraction
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CME
Non-�ow contributions

I 	 RP is not experimentally accessible, but can be approximated by event plane	 2
I Correlator must be subsequently corrected for event plane resolution!

I In addition, there are also 2 particle correlators without reference to any symmetry plane
according to� m = hcos(m[� � � � � ])i

I Contain contributions from correlations unrelated to azimuthal asymmetry
I As for 
 1;1, calculate � 1 for OS and SS pairs

I Correlators are averaged over all tracks per event, over all events
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