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Abstract: 

 

Evidence presented by R. Pizzi from the University of Milan Italy in papers[1,2,3] 

and derived from personal correspondence [4] suggest that neural network colonies 

grown from a single cell with identical DNA are able to communicate when they are 

electromagnetically isolated from each other. If true, the implications of this discovery 

for brain research, cognitive science, the role of DNA medical applications, and the 

development of quantum computers are highly significant. This report presents the 

evidence I have been able to gather to support the veracity of this discovery. Our 

intention is to determine whether sufficient evidence supports the reality of this effect and 

whether or not verification experiments and further exploration of these phenomena is 

warranted. 

 

1. - Introduction: 

  

The basic experimental setup for the non-local experiment is shown in Figure 1-1. 

Two Microelectrode Array Basins containing living neurons grown from a single stem 

cell are separated by a distance D( 8 cm). An electromagnetic shield is placed around one 

basin and data acquisition cables 

so no detectable leakage, 

crosstalk or induction between 

the basins occur. Voltages of 

independent neural activity are 

measured and recorded for each 

basin. Stimulation of basin-S 

using an 80 milli-second laser 

pulse is monitored by Pulse 

detector. Voltages from the pulse 

detector, basin-S, and basin-R 

are sampled (1 khz) and 

recorded in computer files. The 

files are then analyzed for signal 

patterns indicating 

communication has occurred 

between the two basins. The 

reported [1,4] result of this 

analysis claims communication 
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not attributable to electromagnetic origins does occur. We are not talking difficult 

statistical analysis or subtle occasional coincidences. This claim is based upon easily 

observed and obvious signal responses in the receiver basin-R.  

A large number of related experiments with different configurations involving 

controls, checks, and null tests have also been performed. Table 1 provides a summary of 

these experiments.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 -  Pizzi Non-Locality Experiments Summary 

 

Description    Experiment 

 July/Oct 04 
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Human Neurons 

same DNA 
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Basin-R  

 

1khz 
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Std voltage drop 

and lag 
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By NPS datafile 

October04File4 
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locality 

communication 

effect 

 2) SPIE/April 04 

 

 

Human Neurons 

same DNA 

 

Human Neurons 

same DNA 

 

 

Laser 80ms on 
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8 cm 
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Basin-R  

 

40hz 

 

Copper shielded 

40pin flat ribbon 

crosstalk<100db 

 

ARIMA model 

And cross power 

spectra 

 

Correlation is 

Statistically 

justified 

 

No NPS Paper 

review only 

 

Initial Claims 

communication 

Effect  
 

Exp. Designation 
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Stimulation 

 

 

 

Basin Separation 

 

Shielding 
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frequency 
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Result 
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1) July/Oct 04 

 

 

Human Neurons 

same DNA 

 

Human Neurons 

same DNA 

 

 

Laser 80ms pulse 

Random times on 

Basin-S 

 

8 cm 

 

Metal around 

Basin-R  

 

1khz 

 
Copper shielded 
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Obvious 

 

Yes NPS  file 

October04File4 

 

Shows Non-

locality 
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2) SPIE/April 04 

 

 

Human Neurons 
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Laser 80ms on 

pulse 300ms 
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Basin-S 
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Basin-R  

 

40hz 
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communication 
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DNA 
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diff DNA 
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ARIMA model 
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seen 

 

 

No:  NPS E-mail 

info only 

 

NO 

communication 

Effect  
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Table 1 -  Pizzi Non-Locality Experiments Summary(cont) 

 

Description    Experiment 

 July/Oct 04 

 

 

Human Neurons 

same DNA 

 

Human Neurons 

same DNA 

 

 

Laser 80ms 

pulse 

Random times 

on Basin-S 

 

8 cm 

 

Metal around 

Basin-R  

 

1khz 

 

Copper shielded 

40pin flat ribbon 

crosstalk<100db 

 

graph, ave and 

Std voltage drop 

and lag 
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By NPS datafile 

October04File4 

 

Shows Non-

locality 

communication 

effect 

 2) SPIE/April 04 
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same DNA 

 

Human Neurons 

same DNA 

 

 

Laser 80ms on 

pulse 300ms 

Cycle times on 
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Copper shielded 
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Effect  
 

Exp. Designation 

 

 

Content Basin-S 

 

 

Content Basin-R 

 

 

 

Stimulation 

 

 

 

 

Basin Separation 

 

Shielding 

 

 

Sampling 

frequency 

 

Cabling 

 

 

Analysis Method 

 

 

 

Result 

 

 

Verification 
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Culture Liquid 

Fibroblasts 
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 Experiment 2 provides the initial suggestion that non-locality communication is 

possible. Experiment1 provides verification of the effect and the correlation in the data 

has been independently verified by NPS. Experiment 3 indicates the effect requires 

cultures of similar DNA origin. Experiment 4 tests the isolation in the cabling and leads. 

Experiment 4 and 5 eliminate other possibilities and errors. 

 

 

The claim that neurons and specifically neurons which are alive and contain the same 

DNA can communicate over a considerable distance without electromagnetic signals 

would truly be a significant discovery if the claim stands up to careful scrutiny. Three 

major questions must be answered. 

1) Does the data recorded clearly provide evidence that signals from receiver 

Basin-R are related to signals from the stimulated Basin-S? 

2) Was the experiment conducted correctly? By which we mean can the recorded 

voltages be unambiguously attributed to actual electronic activity in the 

separated basins or is there a possibility that leakage, inductance, or other 

source of signal contamination could be the cause of this observed effect. 

3) What is the correct explanation? If the signals are related and electromagnetic 

communication can be ruled out what then is the mechanism that connects the 

two living neurons?  

 

The following sections will present the evidence we at NPS have been able to gather 

regarding these three vital issues. 

 

 

2. - Is the Data Correlated?  

 

 An examination of the paper ( see ref. 1) presented in the Orlando SPIE 

Conference in April ’04 provides a good explanation of the general experimental setup, 

the general motivation, and the number of different stimulation  measurements. It is clear 

that analysis of the data resulted in the discovery. “The most interesting analysis has been 

carried out on the signals coming from separated basins, during the T2 (laser pulse 1 

msec on and 300msec off) stimulation of a single basin. The coherence between the 

signals of both basins is shown in Fig. 4.”  

 The reader is referred to reference 1. Fig 4 refers to a cross power spectra though 

this is not stated in the paper. The authors built an ARIMA model to eliminate self-

correlation effects and present the results of this model (Table 2 ref 1) to justify their 

claim of strong correlation. We found a lack of clear explanation of the analysis, the lack 

of figure axis units and several errors in this paper. Taken on its own this reference would 

not be convincing. After requesting the Data files for SPIE experiment in order to 

perform our own analysis we were also given the data for a new experiment conducted in 

July and analyzed October 2004. 

 The October 2004 experiment was specifically optimized to explore the non-

locality effect. The experimental setup is accurately depicted in Figure 1 and the data we 

received from this experiment is stored in Excel  format named October04File4. By 

utilizing the graphing features and simple statistical functions from Excel we were able to 
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verify a very clear relation between the two signals. The highlights of this analysis are 

shown in the following figures.  

 Figure 2-1 shows a plot of the first 30 seconds of voltages taken at 1khz intervals. 

The pulse, Stimulated basin-S, and receiver basin-R plots are shown. Random laser 

pulses occur near 1809, 13561,14465,23505,25313, and 26217 milli-seconds from 30000 

ms start time shown on the dark upper line. The response notch from the stimulated basin 

shown on the magenta second line and the receiver basin shown on the yellow third line 

can be made out. We can expand the graphs around the pulse location in order to see the 

wave forms more clearly. This was done in figure 2-2.  

 To see the amplitude response more clearly we run the data through a low pass 

filter averaging 40 samples at a time. The plot of the running average is shown in figure 

2-3. The 80 ms laser pulse is converted to a diagonal drop, flat bottom, and diagonal rise. 

The magenta middle line shows the stimulated  Basin-S responding with a delay. The 

bottom yellow line shows the receiver Basin-R responding with a corresponding delay. 

 

 

 
 
 

 
 
 

Fig. 2-1 

Fig. 1-2 
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 The graphs shown above provide visual  examples of individual laser stimulation pulses 
along with the response in the stimulated and isolated receiver basin. Although visual inspection 
clearly shows wave form correlations a simple statistics performed on ten pulses in the first minute 
of data show a consistent voltage drop and delay as the  stimulation works its way through first 
Basin-S and subsequently to Basin-R.     
  
 Table 2-1 Voltage and Delay for 10 pulses 
 
         AVE                  STDEV 
 Delay between Pulse center and Stimulated basin center  24.7msec 2.2ms 
 Delay between Stimulated and Received basin center  16.7msec 9.6ms 
 100ms average Laser Pulse Voltage drop    3.1mv  .5mv 
 100ms average Stimulated Voltage drop    2.8mv  1.0mv 
 100ms average Receiver Voltage drop    1.5mv  1.0mv 
 
 
 
  
 
Though many additional checks and tests could be done. We believe the data received from the 

Pizzi group in file “October04File4” showing 1ms samples from laser, stimulated and 

received locations show clear evidence of correlation between the signals as claimed. The 

next question to be asked is whether the experiment was conducted with sufficient care to 

justify the conclusion that non-electromagnetic communication has been observed. 

 

3. - Was the experiment conducted correctly? 
 

 The experimental setup was intended to isolate neuron colonies in order to 

demonstrate the existence of non-classic communication between living cells of identical 

DNA. By the term “conducted correctly” we address the question of adequate isolation in 

the experimental setup so that electromagnetic signals could be ruled out as an 

explanation.   

This question divides into two parts. First, is the cabling from the neuron colonies 

to the analog-to-digital converter sufficiently isolated so that the recorded voltage 

Fig 2-3 
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response actually came from the electric activity in the neuron basins? Second were the 

colonies sufficiently isolated so that classic electromagnetic stimulation can be ruled out 

as an explanation for correlated neural activity in the receiver basin-R.  

Answers to these questions are derived from papers[1,2] but more importantly 

from additional information gathered through Email discussions with Prof. Pizzi[3].     
 
 

3.1 – Cabling Review 
 

The Microelectrode Array (MEA) and cabling used to conduct the experiment are 

shown in figure 3-1. At the top is an MEA with four neuron growth basins consisting of a 

glass disk with tungsten100x100µ microelectrodes(see ref. 2). Since it takes several 

months to grow neurons from a parent stem cell source four basins are available in order 

to conduct grow and conduct multiple 

experiments. For the non-locality experiment only 

two electrode pairs from two separate basins are 

wired to the two outside leads of a 40 pin flat 

ribbon cable. The remaining pins are grounded to 

act as shields. The entire cable is encased in a 

copper shield. The acquisition card, produced by 

IOtech , Inc., includes high-resolution, 22-bit A/D 

converter, and digital calibration, frequency 

measurements up to 1 MHz , optical isolation 

from PC for safe and noise-free measurements. It 

allows programmab

channels of analog and digital I/O. The digitized data 

streams coming from the Basin-R(magenta) and 

Basin S (yellow) are then recorded in files. 

Two questions arise. First, do the measured 

signals come from the neurons, and second, are the 

signals isolated.  

To answer the first question signals were 

measured coming from basins filled with culture 

liquid, without cells, and compared with signals 

coming from basins containing cells. In the first 

case the pure culture liquid showed the response 

of a conductor while in the second case the cell 

response is detected(see ref. 2,3). 

 

 

 

 

The second question was answered by e-mail and involved injection of a 10volt 

test signals on one of the basins while measuring the voltage coming from the second 

basin. Cross-talk was measured to 100db below the input stimulation voltage and well 

below the 1 to 10 milli-volt range involved in the experiment. Similar measurement taken 
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Figure 3-2 Apparatus showing EM 

schielding 

 

Figure 3-3 Blowup of Faraday 

Cage 

 

with empty basins showed no significant background noise due to electromagnetic 

interference. 

  

 

 

3.2 Culture Isolation 

 

 Assuming the cabling and leads are properly constructed so that we can conclude 

that measured voltages actually come from cell cultures in their respective basins the next 

question to be addressed is whether the stimulation of Basin-S might leak into Basin-R 

and hence the correlation in the measured signals might simply be due to the fact that 

both basins are responding to the same stimulus. 

 Information we have is that the 

receiver Basin-R was shielded with a 

metal jacket surrounding the culture so 

that no light or other forms of EM 

radiation could penetrate. Figure 3-2 

shows a photograph of the actual 

apparatus for the December 04 

experiment. The golden box shown in the 

blowup in figure 3-3 is the Faraday cage. 

The cables coming outside are also 

shielded, and the small hole around the 

cables is also shielded inside. On the left 

there is a small metallic box, the hardware 

controller. Visual inspection indicates 

concern that light may leak through the  

glass substrate forming the support structure of 

the basins. Similarly Electrodes in the 

MEA’s could be shorting or provide current 

paths through spilled culture media. These concerns are addressed as follows 

_________________________ __________________________ . 

 

 Since visual inspection cannot eliminate all leakage possibilities it is necessary to 

carry out end-to-end tests. Such tests would maintain the identical setup as that shown in 

figure 1-1 with the exception that the neuron cell colony is replaced by a culture liquid 

containing fibroblasts or possibly cells of a different DNA. If the stimulation, shielding, 

and cabling were identical and the only difference were the material content of the MEA 

basins then repeatable differences in measurement results must be attributed to the only 

variable in the experiment. This variable  is the neuron cell culture DNA.  

 According to Prof. Pizzi such end to end tests have been done. So for example the 

pairings of basin content listed in table 3-1 showed no measured signal correlation. 
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 TABLE 3-1 End To End test with different Basin Content 

 

Basin-S    Basin-R               Result 
 

 Culture liquid   Human Neurons  No Correlation 

  

 Fibroplasts   Human Neurons  No Correlation 

 

 Rat Neurons   Human Neurons  No Correlation 

Unfortunately these experiments were also done under similar but not identical 

conditions. Hence it is not possible to take them as absolute proof that the basins are 

adequately isolated. 

 

 

 

 

 

 

 

 

 

 

 

 In fact, since the neurons must grow in a culture and adhere to the electrodes over 

a month gestation period, it is not straight forward to simply replace a basin content 

leaving all other connections the same. At minimum a basin including neurons must be 

connected and disconnected. This leaves the possibility that some new and possibly 

unknown variable has been introduced. 

 Hence we must conclude this section with the statement that the evidence I have 

been able to see suggests electronic isolation has been achieved but does not constitute 

compelling proof.  

 

 

4. - What is the Correct Explanation? 

 

 The explorations discussed in the previous sections attempt to establish as an 

empirical fact that living neuron colonies from similar DNA have the capacity to 

communicate over substantial macroscopic distances without utilizing classic 

electromagnetic signals. 

 Since the only long range fields known in classic physics are electo-magnetic and 

gravito-inertial, eliminating the former leaves us either with gravity or something 

unknown in classical physics to account for the empirical facts.  

Gravity is so weak and the observed effect on the order of milli-volts so large that 

if gravitation is involved then neurons must have the capacity to receive and greatly 

amplify gravitational waves energies. Such a capability would be almost as astounding as 

some mechanism unknown in classical physics. 

Quantum mechanics offers some possibilities. Entangled state communication has 

been demonstrated and may be the explanation for the Pizzi phenomena. Exploration of 

this phenomena was in fact the impetus behind the Pizzi experiments in the first place.. 

Quoting from reference 1, “The Penrose-Hameroff model [1,2,3] identifies 
microtubules inside neurons as responsible for quantum effects in brain. A few 
experiments carried out in the past seem to indicate that EPR4-like correlations 
are possible at a biological level and neural level [5,6,7]”. Here the references 
refer to those cited in reference 1. 
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The difficulty with the entangled state explanation is that the quantum entangled 

states would de-cohere in time intervals much smaller than those involved in the Pizzi 

experiments. In fact the de-coherence problem stands squarely in the way of both 

building a workable quantum computer as well as accepting the quantum computer 

hypothesis as a mechanism for brain operation. The Penrose-Hameroff solution is simply 

to assume that life, and specifically the neurons, have figured out how to get around the 

de-coherence problem and have learned to operate as quantum computers. 

Be that as it may I believe the best approach at this time is to accept the Pizzi 

experiments as purely empirical exploration intended to establish empirical facts.  If the 

experiments is performed correctly and we can repeatedly and reliably demonstrate the 

communication phenomena between electromagnetically isolated living cells of identical 

DNA then an empirical fact will have been established. This should be our immediate 

goal. It is admittedly difficult to believe in phenomena without an immediate and 

plausible explanation. The tendency in this situation is to discount the observations out of 

hand. Skepticism is indeed warranted.  

On the other hand it would not be the first time that experiment was ahead of 

theory. The Pizzi team appear to be aware of experimental limitations and are doing their 

best to overcome them. They are open to scrutiny and belong to reputable organizations, 

which cannot easily be dismissed. Therefore continued evaluation of the results reported 

by the Pizzi group along with an effort to develop verification experiments designed to 

corroborate their results is the recommended course of action at this time. 

 

 

5.0 – Conclusion 

 

The three major questions posed in section 1 can be answered as follows. 

1) Does the data recorded clearly provide evidence that signals from receiver 

Basin-R are related to signals from the stimulated Basin-S? 

ANSWER: We believe the measurements gathered shows correlated data and 

some form of communication between the basins has occurred. 

 

2) Was the experiment conducted correctly? By which we mean can the recorded 

voltages be unambiguously attributed to actual electronic activity in the 

separated basins or is there a possibility that leakage, inductance, or other 

source of signal contamination could be the cause of this observed effect. 

ANSWER: Cable, shielding and digitizing appear to justify the conclusion that 

actual voltages from the neurons have been measured. Basin shielding is still in 

question and must be verified. The delay in neuron response strongly suggests a 

biological stimulus rather than electromagnetic leakage is involved. A site visit 

and verification experiments are required to fully answer this question. 

 

3) What is the correct explanation? If the signals are related and electromagnetic 

communication can be ruled out what then is the mechanism that connects the 

two living neurons?  
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ANSWER: Some form of quantum entanglement appear likely candidates 

however we recommend treating this experiment as an empirical phenomena for 

which a theory is still to be evolved.  

 

 

In conclusion we feel the implications of this discovery for brain research, 

cognitive science, the role of DNA in medical applications, and the development of 

quantum physics is extremely significant. Furthermore the evidence outlined in this 

report is compelling enough to justify both further investigation and efforts for organizing 

verification experiments in an independent laboratory. 
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