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For better understanding of the idea, first a brief background review of the radio science

General background in brief

The invention of transmitting and receiving radio was started already  in the 17th century with Maxwell's electromagnetic theories, predicting the physical probability of  generating radio waves. Later on practical experiments were performed by Hertz, showed that these prediction were true. The commersial activity of sending radio was started by Marconi and others, where a very primitive kind of transmitter/receiver was used, using an electrical sparcling generator, a kind of telegraphy, sending out a broad band of radio frequencies over the whole radio spectra.  He could do that because he was alone in "the ether"at this time.

Later on the evacuated electron tube was invented, and by that it was possible to amplify radio signales. Tuned circuits were constructed, and in this way radio systems with selected channels were possible to be constructed.

A need of better methods of modulating the carrier wave was accentuated. The first method was amplitude modulation , a method where the strength of the carrier wave was accomodated in time to the talk/and or the music. Some years later the frequency modulation method was invented, a method where the frequency was changed in time to the modulation signal. The advantage with this method was an improved quality of the transmitted signal. Even the phase/or vector modulating method was deveoped, using phase shift between sender signal and a reference signal in the receiver. More modern methods even uses frequency jump over a broad band of spectra (CDMA, WCDMA)
In parallel with developing these different modulating methods, the transmitter and receiver technics was developed. The "super-heterodyner receiver" was introduced for improving the receiving quality and for making manifacturing radio-receivers more simple and easy. In this receiver the carrier wave is mixed with a local oscillator, producing a differential signal with low frequency easy to amplify because being the same frequency independent of the carrier wave frequency. This differential frequency still would contain all the signal information from the broadcast station, but will limit it.

All these modulating methods used today generate side band around the carrier wave. That phenomenon is basicly caused by, that there is 2 waves of information present at the same time. And accord with pure mathematical rules of fourei-analysis that give rise to such effects but also caused by memory effects (dealys) in discrete transciever circuits.

Today's technics and methods

Most commersial radio stations today still sends out talk and music using these common known technics of analoge modulation and using the mean frequency methods in the receiver where a local oscillator is used for mixing the carrier input wave from the antenna.

Nothing is wrong with that, the technics works well and the technics is well tested and found reliable.

But the future need of transmission of talk, music and data (video) will be performed with the same technics, using digital transmission for everything. Assumely, all sorts of analoge technics will dissappear and will be replaced by pure digatial methods in a near future, so even the commersial radio transmission. Only in the end point of a transmission, near the human ear and eye will still be analogue of pure natural resons.

So, what is our task of sending radio ?

Our task is to transmit digital information from point to point in such high a rate that it can give servicing to some kind of a broad band subscriber, using PC internet , TV video and other similar applications where a high rate communication  link is wanted or needed.  The link must be cheap , reliable and meet claims from existing standard and normes what regading radio transmitting activities. 

Introductory discussion of our new method

We send a continuous carrier wave towards a receiver tuned the receive to this signal. The signal is un-limited in time and the receiver response will be as the picture below :
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If we limit the signal to a time-limited signal, having start time t1 and end time t2 respectively , we get :
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If we limit the signal to a very limited part of  of time and to a very limited number of basic envelopes of the carrier wave, the result will be approximately the same 

	Picture rphoton3.gif

[image: image4.png]picture rphoton3

carrier wave

recerver output








Memory effects in receiver circuits

A normal radio receiver contains tuned circuits on the input side, consisting of inductors and capacitors. All these semi-active components store energy and of that reason introducing a memory effect response after activating by an input signal. So, we have to account for that effect. But we can also construct a receiver not containing any such components, using digital filters which lack this memory effect.

So, we can distinguish between two kinds of receivers, these which have active tuned filters on the antenna input side and those having no such components.

All that make some sense in the following reasonings :

Now assume we transmit a carrier signal in accord with figure 3. We first study the response if we have a receiver with some memory effect, giving :
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Here we see, that the receiver has a responce delay time, meaning that the receiver identify a signal first after a certain time from the carrier wave input. This point is marked by p1 in the figure. And if having a recovery time because of memory effects in the receiver, you also have a time window where no new signal my income to the receiver. This point is marked p2 in the figure.

And the same for a receiver having no memory effect :
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Of that we can conclude, that in case figure 4 we only can send carrier pulses (bursts) with a frequency touching the limit time = burts-time + delay memory time.

On the other hand, in the case of figure 5, we can send bursts of the carrier wave closed burst to burst without delay time. 

Why the name "RadioPhoton" ?

The world "photon" comes from the physical phenomenon of light, which is sent out from atoms in quanta of energy, containing both energy, frequency and wavelength in a packet. It is an energy packet tranferring energy, light and colour to or world. The light photon may contain a burst of very small entities and where fluctuations of this density outburst represents the photons frequency and wavelengt.

Our idea is an analogy of this processes of a light photon. If we send bursts (a limited number of envelopes in each such burst) with a defined interval between each such burst, we name such a single burst "RadioPhoton". Such an elementary unit of the basic carrier wave just say to the receiver "I exist" and if no burst is sent out "I do not exist". The burst may have such a high duration that the receiver will accept the signal as a "one" or a "zero". That will set a limit of a minimum envelopes in a unit signal of a "one" or a "zero".

So there is just 2 single states in sending these RadioPhotons "I exist" and "I do not exist". The state "I exist" represents a digial = one and the state "I do not exist" a digital = zero.

So simply, just by sending alternativ burst or not burst of the carrier wave, digital point to point information of "1" or "0" can be transmitted.

That is the main idea, but of course there are complications. Let's investigate where these problems are if they exist.

Assumed problems and their soultions

Now assume we construct a transmitter and a receiver which mainly work in accord with this idea. 

The transmitter will send out a burst of say 5-10 envelopes of the carier wave (a RadioPhoton" unit). The receives is tuned to this carrier frequency and it will respond by an output signal, a digital "1" when detecting this burst. 

Hence here observe, that the receiver has no local oscillator mixing the carrier frequency with a local oscillator, the receiver is a pure very fast "carrier detector". So, 10 detected carrier envelopes = a digital one "1". 

After sending this first digital information ="1" we will send a digital zero "0". That we do by sending nothing to the receiver. 

Ok, then we get a problem: if we will send a long record of just "zeroes", the receiver will have problems with synchronism between sender and receiver. This problem is solved by using a synchroizing signal repeated in a frame structure, see later description about that problem.

So, our receiver register bursts or not burst coming in to the antenna, resulting in a continuous stream of digital "1" or "0" on the output side of the receiver.

The difference between this method and common used methods for modulation

In ordinary methods of transmitting information over a carrier wave with base frequency fo, the carrier wave and the information wave (talk, music or data) are present at the same instant of time. In accord with all mathematical and physical laws, that means that a mixing effect will appear. Mathematically this effect can be analyzed by Foreie-analysis, showing that a side band on both sides of the carrier wave will be created. The width of this extra side band is dependent of the frequency information of the transmitted signal. If high quality is needed of talk and music, or a high rate of data to be transmitter per time unit is needed, this side band will be broadened.

In the suggested method of transmitting data point to point, there will not be any side band generated in this way. Each burst (RadioPhoton) will be a singular event in the space without no correlation to the next coming burst, unless there are no memory effects in transmitting och receiving circuits as discussed above. 

For each new photon coming, there is no memory of the photon sent before. Hence there is no mixing effect and the receiver will only receive the carrier without any broadering of its frequency !

But where in the spectra is the information sent between the transmitter and the receiver ?????? The answer on that question is, that the information sent will be spread out in the whole spectra from zero to the carrier frequency (on the time axis).

For clarity, let's study what that means in a very special case where you are sending a regular pattern of data.
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To understand this figure, imagine there is a common receiver working on the tuned carrier wave of f. When such a carrier wave is coming in to this receiver, it will respond after some delay time (after some number of envelopes). Because the receiver is tuned to this special frequency it will be sensitive for this special sinusial frequency, but also for other repeated signals of the same frequency but having with another shape.

This signal with the same frequency but with another shape may be our bursted signal as seen in figure 6. This signal is repeated with the same frequency as the sinusial signal, but the sensitivity for this signal is very much lower than for the trfue sinusial signal. That because the bursted signal is built up by high frequency envelopes, repeated with a lower frequency. The antenna filter in our common reference receiver will not react in the same way as for the normal sinusial carrier, but with quite another input sensitivity.

Hence, you will have a response even on the bursted signal, but with a much lower response.

Hence, we see that we can take advantage of this observation in or idea. So, instead of concentrating our transmitting information around and very closed to the carrier wave, we distribute our information in the whole spectra along the time axis. Our signal information will be found in the whole energy of space.

How to descreasy selectivity of a receiver for our burst transmitter
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Hence, what we can see here is that the same receiver reacts different on the 2 different signales (having the same base repeating frequency !). The ordinary carrier wave is a sinusial wave for which the normal receiver is designed, the other signal, the bursted signal has the same repeter frequency, but the filter in the receiver do not react on it with the same selectivity. At simulation of this situation, the difference is very large.

Another factor we can use for limiting our common receiver to react on our bursted signal is to limit the number of 

bursted periodes which appear with the same frequency repeated. A normal receiver with tuned antenna filter need a number of envelopes to react, so if we let our bursted signal vary in frequency with time, our receiver will only receive a very limited number of bursted signales on its input.

So we change our bursted transmit frequency in accord with a determined pattern which only our bursted special constructed receiver, done for receiving our bursted signales, know about (some kind of a key). 

That means, that every existing receiver out in space will only achieve a very limited number of burst from our transmitter with the same repeated frequency. 

In this way our transmitter will give out a noise within the whole spectrum of space. The energy of our transmitter spread out in this way will be very small and in practical cases negleible for every existing receiver.

Pictgure rphoton8.gif

	[image: image8.png]AL - AR - - AP —

a very small responce

our common
reference receiver

a large responce

picture rphoton?







So, by jittering the transmitter frequency in a pattern which only our special constructed burst receiver know about or is programmed for, we just get a very low level noice signal out from our ordinary reference receiver. See figure 8 below :
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So, the result in a energy/frequency diagram may be as the following diagram :
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How to press down the noice level on a broad band of the spectra

We see that if a train of bursts are sent out regurlarly with a burts frequency of fburst, you will get a response from a receiver tuned on this frequency, but the response will be low compared with a sinusial signal on the same frequency. That fact is the fist step in our idea to send out a burst instead of a continuous carrier wave carrying the information by modulation.

To further reduce this response effect on an arbitrary receiver tuned to a specific frequency, we introduces a further step in this idea. This step is to vary the time interval between the bursts sent out, so that few successive frequency envelopes with same periode is reduced to a minimum. That is done by changing the time unit steps between successive bursts in a regurlarly pattern or an irr-regularly pattern known by the receiver. 

For example: if the carrier wave periode is dt (1/fo) a burst of say 10 envelopes are sent out for each logic "one". Even a logic "zero" will have 10 such periodes as a window.

For the second sent burst is delayed say on step dt, the next 10 steps of dt. Followed by 2 steps dt and 9 steps dt,

3 steps dt and 7 steps dt and so on. 

If sending a continuos train of "one" and "zero" the side band frequencies will be in accord with the following formula :

F = 1/(dt*(10+n)) where "n" is the delay between successive burst, where n for instance is varied in a patterns like 0,10 - 1,9 - 2,8 - 3,7 - 4,6 - 5,5 - 6,4 - 7,3 - 8,2 - 9,1 -10,0 ……..

In this way we see that the side band frequencies are spread out not around the carrier band but in a scale lower than factor 10 of the carrier frequency.

For instance, if the carrier frequency is 1Ghz, for n=0 we get a side band at 100Mhz, the next at 1/(dt*(10+10)) = 20 Mhz. But observe, just during one single periode !

A normal receiver need several envelopes to react so the response of that receiver will be decreases drastiticly.

The next step is when sending random data. Data may be continuous "ones" or continuous "zero", but introducing a suitable coding/encoding mechanism of this data stream, for example just permitting maximum 3 zeroes in series of a stream, more distributing of the side band energy can be achieved.

Then our formula will be : f = 1/(dt*(10+n+d)) where d has the value of 0,1,2,3. Hence in total, the side band energy is here distributed in 40 discrete frequencies from 1/(dt*(10+0+0)) = 100Mhz to 1/(dt*(10+10+3)) = 4.3Mhz .The energy will even be spread out on multiple frequencies in the area of 100-0 Mhz, so our transmitting energy will be very spread out in a whide area of the radio-spectrum on a level where our arbitrary receiver have no sensitivity of being disturbed by that noice.

But our own burst receiver manifactured to take radio burst on a periodical level (hence a very fast receiver) react on every burst with the maximum of sensitivity ! Our own receiver on 1Ghz will receive all our bursts of equal "one" and "zero" undependently of where in the side band freuenency spectra this burst will appear ! Pure theoretically that means that no broadering of the frequency spectra around the carrier wave will be achieved . Theoretically yes, but even if perfectly not, that is of no great importance for our idea to work as a very effective broad band tranciever.  

The effective data bit frequency rate possible to be sent then is the mean value of (100+20)/2 = 60 Mhz broad band channel. That is 6% of the carrier wave frequency effectively. If 5 envelopes in each burst is enoug, this figure will increase to 12%, meaning 120 Mhz broad channel at 1 Ghz. 

Some practical ideas of realizing

	The transmitter may be very simple. In one suggested solution the antenna and the circuit determining the carrier frequency is the same hardware. A very simple solution is to wind a coil made up of a copper band. This coil has capacitance between turns, then creating a parallel resonace circuit. When initiating this circuit with a fast puls from a single transistor, energy will be stored in it, and after the driving transistor is turned off, you get a limited number of envelopes with a falling sloope. The transmitted radio-wave transmitted in this way is a "Radio-Photon". The output effect of this antenna may be regulated by the voltage from the power support.

Another way to solve the output transmitter problem is to generate a closed number of envelopes in a logic circuit, then feeding this signal to the antenna, then being a capacitive or inductive antenna. It is assumed that even in this case we have advantage of a tuned antenna circuit, so this solution assumely will not be more simple.

On the receiver side it is assumed that the same antenna as for the transmitter shall be used. The receiver circuits must be very fast type of circuits, registering every single envelop and sample these envelopes to a "one" of an acceptable number of envelopes are registerad in a series. The receiver do not contain any oscillator generating a mean frequency as in an ordinary receiver, just registering "carrier wave" or "not carrier wave"

To handle this a synchronization process is needed between the transmitter and the receiver, so that the information can be divided into "time slots" where the information of "1" or "0" can be found. How that process will be handled is not described here, thera are many methods possible to be used.
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