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Space-Time Ripples Study at Fermilab
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Space-time ripples (STR) or Nano-gravitational waves (NGW) created by Tevatron proton beam may be a new subject for Fermilab research program.

Gravitational waves detection is under experimental development for more than 40 years. Different types of GW detectors operated previously, others are under construction now and some are working today (LIGO, AURIGA and others) to detect a gravity waves coming from Cosmos. Unfortunately, GW had not been detected yet. 


The idea of STR creation by colliding of high-energy particles is quite old (1974, Braginski V.B. et al.) and it was estimated at that time, that it is no possibility for an experimental detection of very low energy STR produced by these collisions. But, a lot of new advanced facilities and technologies have been developed during that period of time. Fermilab has the most powerful in world accelerator – Tevatron, which is able to produce the light-speed protons with 1TeV energy and more than 2(1011 protons per bunch. If just one of this bunches will be stopped by a target, it will produce an inertia force at a level of 7.6 N (~1.5 lb). Protons will have a deceleration more then -1016 m/s2 and STR will be created. The moment of STR creation will be known and it gives a possibility to catch them.
 How detect these “nano-size” STR? 

· Nanotechnology developments in recent years give the possibilities to build STR detector sells, which could work at the level of an individual nucleus or electrons and it could be very sensitive to very small quantum pulses of energy, or a space-time distortions. For example, physicists in US have made a nanomechanical element from single-crystal silicon wafers. The device consists of a beam, which is typically 8 microns long, 300 nanometers wide and 200 nanometers thick. An advantage of this element is its angstrom-size range of motion, which allows it to operate using only femtowats of power (R L Badzey et al. 2004 Appl. Phys. Lett. 85 3587). 
A lot of new ideas could be produced for the STR detection after some R&D in    nanotechnology area.

· Precise time measurement could be a candidate for STR detection because of the time distortion. Atomic clocks located around the STR source (the beam target) will have a distortion pulse at the different moments of the time. These moments comparison could give the information about a direction of the STR propagation. 

· The present techniques for the particle detection could be used as well.

The possibilities for the STR creation and detection could lead to new type of communication and devices.


 The next very interesting subject for investigation could be a Space-Time deformation around the accelerated beam orbit. For example, a bunch of 1Tev proton beam from Tevatron could be extracted to a special group of the superconducting magnets with the bore field 16-20T, where this bunch will be sharply turned. The orbit bending acceleration for protons will be at the level of 1017 m/s2 . Because the inertia mass is equal the gravitational mass and the gravity force is deforming the Space-Time continuum, the inertia created forces should be able to deform the Space-Time continuum as well. 

How measure the Space-Time deformations?

· Measurements of the synchrotron radiation distribution in this sharp bending area could show some date on the Space-Time deformation, because this radiation will be created and propagates trough this deformed Space-Time continuum. 

· The Gravity Wave detectors technique may be used for these measurements as well.

· STR going in radial direction could be detected.

The Space-Time deformation produced by a mass creates the gravity force which is attracting another mass. A possibility to create a different type of the Space-Time deformations by Tevatron beam may lead to similar type of force but it may be differently oriented, for example, pushing out, and some kind of “antigravity”. It may help to understand the dark matter/energy phenomena, which maybe connected with the Space-Time deformations between galaxies.

          There is one fundamental question from which depends the results of the above experiments:  is the relativistic mass of high energy particle equal to their inertia mass? Relativistic mass of a high energy proton could many orders grater then proton mass in conventional conditions. We know that during acceleration of charged particles in circular machines the field of the orbit bending magnets should be increased accordantly with the relativistic mass of particles. But, maybe this is truth only for electro-magnetic continuum? Will be inertia force, created by relativistic particles in a captured them target, accelerate this target proportionally the relativistic mass?
Direct measurements of the relativistic mass for Tevatron proton beam could be done on a free movable target. The target should be made from material which could absorb completely all protons of beam and debris from colliding reactions. The shape of the target must be optimized also for the target mass minimum. This target could be levitated on magnetic suspensions.  The target motion could be measured by a laser interferometer technique and some additional thermometers, accelerometers and other gauges will be used. 

If this experiment will confirm that the relativistic mass is equal to the inertial mass during just mechanical collision with target mass, in this case, development of new type propulsion for space ships could be proposed based on the high energy particle accelerator’s technology. Space ship will have an accelerator complex where “home made” electron – positron pairs will generated and accelerated to speed of light with very heavy masses. It will be a most efficient thruster which may, in principal, accelerate the space ship up to speed of light and the ship will not accumulate electric charges.
If this experiment shows a big difference between the relativistic and inertia masses, in this case, it will be a big work for theoretician and the role of the Higgs boson could be different.
