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Current propagates in the quantum Hall regime along the edges of a two-dimensional-electron
gas via chiral edge modes, with chirality dictated by the applied magnetic field. In the fracti-
onal regime, for some fractional states - the so called ‘holes-conjugate’ states – e.g., between
filling factor 1/2 and 1 - early predictions suggested the presence of counter propagating
charge modes: a ‘downstream’ mode with the expected chirality and an ‘upstream’ mode
with an opposite chirality. Since experiments in the (ubiquitous) 2/3 fractional state did not
find an upstream propagating edge mode, it was theorized that in the presence of interactions
and disorder edge reconstruction may take place with a resultant downstream charge mode
accompanied by an upstream ‘neutral mode’ - with the latter carrying only energy. This ex-
plained why upstream charge modes were not detected previously, while neutral modes are
more difficult to detect. More recently, neutral modes were predicted to exist in a variety of
cases. For example, they are expected to be found when multiple edge modes (such as in fil-
ling factor 2 or higher for electrons, or for composite fermions) interact. Alternatively, neutral
Majorana modes, which are expected to exist for a few proposed wavefunctions of the non
abelian state 5/2, are crucial for the identification of the state.

We will present some of our observations of neutral modes in a few selected quantum
Hall states. Neutral mode detection was performed by allowing the chiral neutral mode (being
‘downstream’ or ‘upstream’) to impinge on a quantum point contact constriction. Partitioning
of the neutral mode led to current fluctuations (with a zero average current) propagating to-
wards the amplifier. We will present some of the characteristics of the observed neutral modes
in the integer and fractional regimes of the quantum Hall effect, and show a dual behavior
with charge modes.


