My apologies for being so long. I got trapped in Australia by all the recent events, and a 2 week academic visit to Brisbane and a meeting in Cairns got extended. Here are some answers to your questions in your email. My responses will be bold italics

about the electrodes

****************

SIZE, 
impedance 

where exactly you put them?

which type (silver etc..)

can you recommend a supplier?

I use a carbon rubber, standard (TENS – transcutaneous electrical nerve stimulation) type of electrode. You can cut the material to fit nicely behind the ear, in a kidney shape. Total surface area of about 9 square cms.  The larger they are the easier it is for them to move a bit, and yet not reduce the stimulation effect – they are also more comfortable as they distribute the stim across a wider skin surface.  The carbon rubber works well, because it has relatively low impedance…the lower obviously the better, so standard gel cupped electrodes do work (silver cups filled with electrode gel).  If you want carbon rubber, I  would recommend EMPI…should be available through any local medical arts dealer in T.O. area.  You place the electrodes directly posterior to the ear.  The concave aspect of the kidney shape forward, allows you to tuck the electrode behind the ear, just like the end of a pair of glasses.

stimulation

*********

what sort of currents

what PROFILE of current -- pulses, maintained, monoploar, bipolar, 

duration, on/off pattern etc...

0.05 to about 6 mA’s have been tried (a few Russians claim to go even to 10 mA’s, but I would think that that would be too painful on the skin). The longer a fixed level of DC is on, the more the skin impedance issue becomes a problem (ie. is uncomfortable for the subjects…skin burning sensation). For the type of stimulation, anything from sinewaves (0.1 to 100 hz have been tried) to square wave, to ramped inputs, to bell cosine, to pulsed DC have been tried.  For standing/postural control  we use lower frequencies obviously, and I am not sure how high people have gone when looking at ocular role, for example. With every on of the stimulus, there is also an off effect, and I can explain this better on the phone I think.  A lot of evidence suggests that monopolar for one ear is about equal to half of a bipolar setup for both ears, but I beg to differ. Again, this is an issue that may take a phone call to clarify.

what you found (a: science)

**********************

could you send me any of your papers or reports on this stuff? Sure can, and will.

did you QUANTIFY the perception in any way? Recent work from Fitzpatrick (still to be published) is trying to do just that, and I can expand on the phone.

What sort of eye movements did you find? Occular role and nystagmus, depending on the person and the level of stim.  Always at the freq of the input, or some harmonic if freq is too high.
did you quantify the EM? EM??

did you evoke a head movement (tilt, turn or twitch)? Yes, with bipolar binaural you get head role, 1 to more degrees depending on the level of stim.

anything else? Did people tilt, turn or fall over? There are a number of references on this that I can point you towards

did you evoke any illusory movement of the self or the world  (like the 

waterfall effect)? Fitzpatrick is trying to get at this, but not too successfully.  Again I can talk further on the phone

what you found (b: other)

********************

did it hurt? Low levels (2mA’s and less, no not really, especially with sine input)

did it leave a mark? Minor unless your giving 6 mA’s for 10 seconds?!

were there any after effects? Yes, motion sickness if vision/vest. Don’t agree….this is the area Ian Curthoys and Mike H. in aussie are investigating I think.

did it make people feel sick, ill, or disoriented? As per above.

did any effects continue after the stim (even for a few seconds)? Yes,but can be reduced by having the subjects move around without stim…..I used to go for a run to “clear my head”.

did people experience head aches or migraines? Of the 100 + folks I have stim., one developed a migraine, but she was very prone to them.  Most folks just feel a little woosey if they have had a number of hits…total current (time x magnitude) is the issue I think, especially if you plan to manipulate the visual environment so that the two senses don’t jive.

