arXiv:physics/0004034 17 Apr 2000

On the Physical Cause and the Distance of Gamma RayBursts and Related Phenomena in the X-Rays and the Ultra-Violet

Ernst Karl Kunst

Im Spicher Garten 5

53639 Königswinter

Germany

The modified Lorentz transformation of a distance-dependent special theoryo f re l ativity - w hich w ill be brieflysummarized - predicts the possibilityo f superluminal velocityof verydistantlymoving material bodies to be connected w i th t he generation of Cerencovradiation off the quantum vacuum. It is show n tha t va c uum Cerencovradiation due to the superluminal propagation o f e x traterrestrial spaceprobes in the interstellar space w ould account for al l k now n properties of gamma raybursts (GRBs) and the ^afterglow ~ at low e r fre q uencies. Distances and other parameter prove to be calculable and th e theoretical results on these grounds to be in good accord w ith experiment.

Key w ords: Far range transf ormation - superluminal velocity - vacuum Cerenco v radiation - gamma ray bursts

Introduction

As widely known, were those bursts detected by the Vela military satellites in the late

1960s.Currentlythemostprecisefindi ngs come f rom the Burst and Transient Source

Experiment(BATSE)onboardtheComptonGammaRayObservatory(CGRO), which has collected nearly threethousand GRBs since 11 April 1991 at a rate of

� 0.8/day .

Themostim portant results, established by BATSE, are that the GRBs are distributed

f a irly u n i formly on the sky, and their spatial distribution is finite. These results take n

togetherruleoutsourcesconfinedtothegalacticdiscandnearbysources,inanycas e

if n e u tro n s tars or other known galactic objects are considered to be those sources .

Therefore,ithasbeenproposedGRBstobeof extragalacticorigin.Farawaygalax ies

a n d o th e r co smic objects as sources of the GRBs seem to explain their finit e

distribution, their obvious attenuation with increasing distance. The successfu l

identification s made by the BeppoSAX satellite in X-rays, followed by the detection of

c o unterparts in visual light as well as radio waves, seem to support this point of view,

wh ich f u r ther has been stressed by the measurement of absorption lines in th e

sp e ct rum of some counterparts. Thus, GRBs seem to be put definitely into th e

cosmological distance.

On th e other hand if GRBs are really at cosmological distances, this leads to th e

e n e rgy and to the compactness problem in the respective astrophysical models .

Fu rth e r more, there remain other puzzling open problems in GRB studies, as fo r

instancetheunse en ^afterglows~ in most cases or the obvious lack of ^host galaxies~.

In the following the well-known properties of the GRBs are briefly summarized.

1 ) Burst durations range from 10 ms to hundreds of seconds (s), with a

distribution maximum at � 30 s (see 5) and Fig. 1);

2 ) GRBs occur randomly in time and position on the sky; They ar e

2

distributedisotropica lly in direction and do not repeat, which means that

after one ceases, it vanishes entirely. In most cases no steady objec t

remains detectable;

3) GRBs tend to have similiar non thermal energy spectra; Photo n

energies are between � 10 keV and some GeV, typically peaking in the

MeV region;

4 ) T h e distribution of burst brightness follows a -3/2 power law for a

narrowrangeandfallsoff elsewherewh ich implies that the population is

confined in space with the distance limit unknown [1];

5) A subclass of short GRBs seems to be distributed anisotropically [2];

6 ) Burst durations show evidence for a

bimodal distribution with a first even t

m a xi mum at � 0.3 - 0.4 s, a minimum at 2 s

a n d an absolute maximum of burst events a t

� 3 0 s [3]. But rather it seems to be a mor e

trimoda l distribution if attention is given to the

b u t only apparently small second maximu m

at � 1.35s. If inFig.1ontothelatterthesam e

scaleisappliedasva lid for the maximum at

� 0.4 s, it becomes evident that it spans ove r

a d u ra ti on time of � 0.5 s as compared wit h

only � 0.25 s of the first maximum; Fig. 1

7 ) S o m e l ight curves of GRBs show significant count rate variations o n

time scales as short as ms;

8)Italsohasbeenfoundthattheremayexi st GRBs the soft emission of

which has a time delay relative to the high energy emission [4];

9)Ther ange of intensities for all GRBs ever detected covers a factor of

� 10000, from 10 erg/cm down to 10 erg/cm ;

-3 2 -7 2

10) GRBs seem to rise rapidly to a peak of intensity and then decay

exponentially, which phenomenon is known as ^FRED~ (Fast Rise,

Exponential Decay) [3];

1 1 ) In the present number of GRBs with X-ray prompt counterpar t

detected by BeppoSAX none is classified as short (sub second) even t

[5];

1 2 ) In the light of the afterglow of some GRBs a system of absorption

lineshasbe en found - first, with z = 0.835 in the spectrum of the optical x

�

�

0

x �

1

v

0

t �

1

R

, y �

2

y �

1

, z �

2

z �

1

, t �

2

�

0

t �

1

v

0

x �

1 c 2 R

, x

1

° � � �

0

x �

2

v

0 t �

2

R

, y

1

° � y �

2

, z

1

° � z �

2

, t

1

° � �

0 t �

2 v

0 x �

2

c 2 R

,

� �

0

1

1 v 2

0

c 2 R 2

, �

0

1

1 v 2

0

c 2

.

R S �

1

S �

2

.

�

�

V 4

0

c 4

� 1 , p

h V 4

0

E c 4

1 const ,

h � 4

0

E

1 const

4

(1)

(1a)

(2) or, as expressed in the coordinates and the time parameter of the rest frame S - the

1

conventional system of special relativity of the observer considered at rest:

T h e d ila tion of time in S ’ is compensated for by the symmetrical inertial (far range )

2

velocity

o f th is system relative to S* also implying the velocity of light in S ’ to be C = c � - i f

1 2 0

bothsystemsarespatialfarapart.Asaresultif S ’ approaches S* observers resting in

2 1

thecoordinateso urces of either system will meet or receive light signals emitted from

the respective other system after the same amount of time has elapsed:

Anyvelocityevenexeedingthatof lightinanyamo unt is possible, allowing in principle

th e s uperluminal propagation of solid bodies and thereby superluminal transfer o f

in f o rm a t ion between very distant systems. Furthermore, it has been found that th e

p ro b a b ili ty p to encounter virtual dipoles or photons for a particle traversing th e

fluctuating quantum vacuum atsubluminalsymmetricalvelocityV <cacc ording to the

0

uncertainty relation is given by

He nce, as bodies propagate superluminally through vacuo they generate Cerenco v

ra d ia tio n because the energy of virtual dipoles becomes real and stable as the fa r

range velocity V exceeds that of light and the above probability relation becomes

0 cos

�

c

V

0

1

�

0

�

0

1

4

�

,

2 2 cos � c

V

0

1

�

0

�

0

1

4

�

,

1

�

0

2 2 �

0 cos � c

V

0

1

�

0

�

0

1

4

�

,

1

�

0

5

(3)

(4) i f V /c » 1, where h means Planck´s constant and E = (2E ) ^natural energy~

0 p h o t

1 / 2

a co rd i ng to symmetrically modified special relativity [8]; E denotes conventiona l

p h o t

photon energy. For this radiation the relation

h a s b e e n proposed, where V � c, � = v /c, � halfangle of the radiation cone and �

0 0 0

frequency of the radiated photon.

But subsequently I come to the conclusion that this derivation of the vacuum

Cerenkov relation is incomplete and to begin with must be corrected to

if �

� 1.Thereasonisthatsin � of theCerencovangleof averydistantsuperluminall y

0 m o vin g syste m S ’ must equal the relation c/V = c/(v � ). According to (2) is th e

2 0 0 0 ge n e ration of Cerenkov radiation of lowest energy to expect if c/V = c/(v � ) = 1

0 0 0 implying v /c= 1/

< E = 2 keV. Thus, an observer in the vicinity o f p h o t

E arth will observe a GRB exactly then, when the spaceprobe crosses the line of sight i naverynarr ow angle (Fig. 2) and the generated Cerenkov radiation is bright enough t obeobserved.Itisclearthattheintensityo f the Cerenkov light must strongly depend o nthesizeandshapeof thespace craft. But at the present nothing can be said to this point and must be treated on a purely phenomenological level.

O f course,notonlyphotonsof E=2keVaregenerated,butaradiationconewithon es of lower energy till down to the radio waveband, too.

S upposeBATSEisdetectingtheGRBonall4c hannels (1, 2, 3, 4), which correspond t o e n e rgy (E ) ranges of 20 - 50, 50 - 100, 100 - 300 and 300 - 2000 keV , p h o t r espectively,withadurationo f 80 s. From the top energy E = 2 keV according to (2) t o p the mentionedsuperluminal velocityV /c= � = 2.637 × 10 follows. In connection with

0 0

4 the half angle of the radiation cone of the � -photons of lowest (E ) and highest (E ) l h e n e rg y, respectively, of the respective BATSE-channel the distance of the GRB i s calculable as follows:

wh e re d m e a n s distance to the GRB, l = B ¯ C¯ = length of spacecraft track - as ^seen~ f rom thevicini ty of Earth in gamma light -, � the half angle of the radiation cone of the

� -p h o to n s of lowest energy and � the angle under which l = B ¯ C¯ is to observe on th e sky from the vicinity of Earth (see Fig.2).

Fig. 2 shows (exaggerated) that the ~visible~ gamma light track on the sky constitutes t h e sid e B ¯ C¯ of the triangle ABC, where A ¯ B¯ and A ¯ C¯ are the ^lines of sight~ to th e location of generation of the photons of lowest (B) and top (gamma) energy (C) , respectively, andthedistance^d~coincideswithA ¯ C¯ of thistriangle.Accordingto(4)wil l t heCerenkovpointsourc e not be observed to recede backward in time along B ¯ C¯ with t hesteadyveloci ty 2.637 × 10 c, but rather with ever lower velocity depending on the 4 cosine of the Cerenkov angle of emission (Fig. 2). Obviously the relation holds cos �

� cos �

�

V

0

�

� t

�

V

0

�

� t

�

,

� t

�

� t

�

V 2

0

�

V 2

0

�

,

C � t

�

c �

0

� t

�

v app

�

� t

�

, v app

�

C

V 2

0

�

V 2

0

�

, c �

0

� 2

0

�

� 2

0

�

, cos � min

�

1

4

max

� h 0

� l 0 t o p

1 / 4 1 / 4 1 / 4

E highestand E lowest � -photonenergyof therespec tive detector channel of BATSE

h l

o r o t her satellites (the following calculations are solely based on data from channel 2

and 3 of BATSE).

A p p lied straightforwardly on our model spacecraft with a GRB duration of 80 s (7 )

d elive rs a distance of � 4.3 lys and for some of the most energetic and longest GRBs v

app

� sin � × C ×

� 2

0

�

� 2

0

max

.

10

(8) e ve r detected the following values ( E and E taken from channel 2 (50 - 100 keV) o f

h l

BATSE):

burst duration E E velocity distance

s GeV keV V /c = � lys t o p

0 0

84 10 141.42 76472 � 4.3

200 0.314 25.06 49616 � 10.7

100 1.2 48.99 58668 � 5.3

30 1.6 56.57 60816 � 1.6

TheseresultsrevealGRBstobeaverylocalphenomenonandconfirm theintroduct ory

co n clu s ion that the GRBs are confined to a space with a radius ending far before th e

ga la ctic center. For the first maximum at � 0.4 s in the established tri(bi)moda l

distributionof burst durations (No. 6 of the synopsis and Fig. 1) a distance of 7.8 light-

d a ys a n d f o r the second maximum at � 1.35 s of 27.3 light-days are computed. Th e

distanceof theabsoluteGRB maximum at � 30 s is � 1.6 lys, whereas the millisecond

bursts are only a couple of light-hours away.

B e sid e s, the model GRB with a duration of 80 s coincides about with the real GR B

970228 (although in the literature I could not find any hint to the E of this burst -

t o p

B A T S E co u ld not observe the burst). Thus the calculated distance of � 4.3 lys mus t

a p p ro xi mately be valid for this burst, too. The accurate position determination of thi s

GRB by BeppoSAX for the first time led to the discovery of a fading X-ray source an d

a n o p tica l c ounterpart of the burst. About a month after the GRB event the prope r

m o t ion of the optical counterpart was detected [10]. For the angular displacement th e

transverse velocity-distance relation v(km/s) = 2.7 × d(pc) has been derived (Carave o

e t a l. 1997), where pc denotes parsec. Our theory delivers for the recession of th e

Ce r enkov point source on the projection C ¯ D

of the sky the apparent velocity (see Fig .

2 and (6b)) wh ich give s 3,6 km/s, where � = 5400, the highest posible value f or the optical. Th e

0 � phenomologicalrelationalsodeliversatransversal velocity of 3.6 km/s f or the distance o f 4 . 3 lys of GRB 970228. Thus, theory and experiment seem to be in very goo d accord. Butpossiblythe exerimentalresultissomewhattohigh.If in(8) � = 4900 - the

0 � mean � of the optical - is inserted, v = 3.0 km/s results.

0 �a p p �

Accordingtothis theory the nebulosity or ^f uzz~ connected with the point source of the optical^afterglow̃o f this GRB (which has been interpreted as its host galaxy) must be st reaming interstellar gas, which the superluminal spaceprobe propelled abou t transversaltoitsflightpathintotheinterstellarspace and, therewith, also normal to the lineof sightfrom EarthtotheCerenkovtrack. W e see the receding Cerenkov image of

� t

�

� t

�

V 2

0

�

V 2

0

�

(9)

thespaceprobetrackthroughthiscolumnof streamingga s. The unif orm velocity of the latterexplainstheverysmalldispersionof theabsorptionlines(No.12of thesyno psis).

Accordingly,thefuzzyandc loudy appearance is due to the scattering of the Cerenkov lig ht within the cloud of streaming gas. If we compare the images of the X-ra y counterpartof GRB970228takenbyBeppoSAXonFebr uary 8 and March 3 1997 [11] with the f irst HST observations 26 and 38 days af ter the burst [12] we clearly see that thefuzzisalreadyvisibleinX -rays with exactly the same morphology as in the optical, a lt h ough somewhat less extended. W ith the X-ray counterpart the ^X-ray f uzz~ va n ish e d , too, and it is predicted that the optical nebulosity will share the same f ate , whichimpliesthatitdisappearedalrea dy (as well as the optical point source) since the la st HS T o b servation in september 1997. This conclusion is f urther backed by th e comparison ofground-based measurementstakenonMarch6andApril5and6,whic h clearly indicatethatwithinamonththefuzzfaded belowdetectionlevelof thetelescop e

[13].From theforegoingitisclearthatthe observed red shif ts of the af terglow of some

GRBsarenotof cosmological,butratherspecialrelativisticorigin,wh ere the measured redshiftisbutonlytheimprintof thetransversalDoppler-shiftz= � - 1. This implies all

0 red shif t measurements other than f rom the putative af terglows to be erronous.

Fro m t he theory it is clear that repeaters do not exist (although recurrence cannot b e e xclu d ed if those spaceprobes f ly the same routes in some time interval) and why al l attempts to associate the GRBs with known astronomical objects will be f utile (se e below).Thisimpliesthattheidentificationof ^hostgalaxi es~ as e. g. in the case of GRB

9 7 1 2 1 4 is erronous and must be due to the chance superposition of the GR B respectively its af terglow and the putative host.

Furthermore , f ollows that the random distribution of GRBs on the sky results f rom the a c cidental crossing of the line of sight by spacecraf t or -probes criss-crossing th e ga la ct ic s pace in all possible directions relative to Earth with superluminal velocitie s exceeding � 10 c.From this directly results that f ar more though invisible (f rom Earth) 4 spacecrafttracksinCerenkovgammalightmustbe generated than the stated 0,8/day.

As already mentioned, with growing time Cerenkov radiation of ever lower f requenc y will beobserved from thespaceprobetrack.Thus,anobserverreallyseestheevolutio n of the track in Cerenkov light of ever lower f requency backward in time (see below) .

T h i s is valid f or all GRBs. But in the case of very short bursts the duration of th e f o llo win g Cerenkov radiation of lower energy is also proportionally shortened an d thereforehardtodetect(No.11of thesynopsis).Accordingto(6)cant he duration time o f t h e Cerenkov af terglow at any f requency be approximated by the expression (se e

Fig. 2):

wh e re � t means duration of the respective waveband (X-ray, optical, radio) and � t

� � d u ra t io n o f GRB. Applied on GRB 970228 and GRB 970508 (9) delivers about th e correctresultsof somedaysfortheCerencovX-rayglowa nd a couple of months up to

Fig. 3

� one year f or the visual Cerenkov light.

GRB Properties as a Consequence of the Track Geometry

Du e t o the extreme beaming of the Cerenkov radiation without any def lectio n wh a tsoever f rom its generation by nonhuman made superluminal spaceprobes till it s detectionbyhumanmadesatellites,thegam ma light does not expand isotropically but cylindrically around the ^visible~ gamma track. Because the ^hight~ of the ^cylinder~ l =

B¯ C¯ (Fig. 2) does not alter on the way of the photons to the detector, only the ^cylinder barrel~expandswiththesuperlu minal velocity C of light. This implies that the intensity does not decrease as 1/d - as in the case of normal astronomical objects - but rather 2 as 1/d instead. Theref ore, according to this theory, the intensity of GRBs is exactl y dependent on their distance, which again is proportional to the burst duration. If th e mea n of the durations (distances) of the longest lasting GRBs (table) is divided by the d u ra tion (distance) of the shortest bursts of about 0.01 s, 10350 results as compare d with the empirical value � 10000 (No. 10 of the synopsis).

T h e se f in dings suggest that the absolute maximum of GRB durations at � 30 s < d �

1.6 lys and their rapid decline is not real but f aked by the pesumable smallness of the sourcesandthelimitedsensitivityof currentdetectors,analogoustothelimited number of starsvisibletothenakedeye.Thisimpliesthatthemaximaat � 0.4s < d � 7.8 lightd a ys and � 1.35 s < d � 27.3 light-days owe their existence to a real increase o f su p erluminal space travel activities in these distances (this result will be conf irme d b e l ow). Thus, it can be said that the limitation f or the detection of GRBs due to th e ge o m e t ry of the spaceprobe tracks is f urther and decisive reduced by the f act tha t beyond burst durations of � t � 30 s < d � 1.6 lys the GRBs drop rapidly below th e range of visibleness.

The duration or distance of the GRBs also is the key of understanding the noteworthy trimodal distribution of burst durations (No. 6. of the synopsis and Fig. 1). From Fig. 1 and (6)itisclearthatatagivenE the burstdurationi s a f unction of the distance (and t o p vice versa),whereasthelengthofthe spaceprobetrackl=B ¯ C¯ canbethou ght of as the projection C¯ D onto a circle, the radius of which is the distance d (see Fig. 2) .

Consequently,un der the provision that GRBs occur randomly in space, the probability o f b u r sts to be observed f rom the vicinity of Earth must be proportional to th e circu mf erence of the said circle or its radius = distance d. Theref ore, the number o f

GRBs must be directly dependent on their distance d being equivalent to the duratio n time � t.AppliedonFig.1thismeansth at the number of GRBs must steadily decrease toward our vantage point in the system of the sun f rom the absolute maximum of 2 9 b u rst s in d � 1.6 lys or burst duration � 30 s, proportional to shorter burst times o r distances. To the resulting curve the dif f erence to the local maxima at � t � 1.35 s < d

� 2 7 . 3 light-days (11 - 29 × 1.35/30) and � t � 0.4 s < d � 7.8 light-days (9 - 29 ×

0 . 4 0 / 3 0) have to be added. The steady increase of GRBs toward both local maxim a f ollows the same law, but other than the apparent decrease of GRBs beyond th e a b so lu t e maximum owing to the drop beneath the range of visibleness, those loca l maxima must also decrease proportional to the burst duration or increasing distance.

The crosses in Fig. 3 mark this theoretical derivation.

The result that the small maxima at burst duration time � t � 0.4 s < d � 7.8 light-days a n d � t � 1.35 s < d � 27.3 light-days are due to a real increase of bursts o r superluminalspacetravelactivitiesinthevicinityof thesunisstronglysuppo rted by the f inding short GRBs to be distributed anisotropically (No. 6 of the synopsis). Especially h a s been f ound (Balázs et al. 1998) that GRBs with duration times < 2 s and <1 s , respectively, depart signif icantly f rom isotropy, whereas long bursts > 2 s do not.

Asalreadymentioned,itisfrom thetrackge ometry (Fig. 2) clear that the observer in A atfirstwillreceive � -photonsof topandsubsequentlyof everlowerenergy,which ef f ect alsocausestheobserveddelayof lowenergy � -photons (No. 9 of the synopsis). Thus, e a ch waveband must have its own characteristic peak, which leads in the � -region t o theobservedFREDphenomenon,anditisclearthatthisisvalidforthefollowingX-ray , o p t ica l a nd radio Cerenkov emission as well, with a rise to a plateau value and a subsequentdecay.Butthissmoothev olution of the Cerenkov track can only be valid if thetrackgeometryremainsuna ltered. If the spaceprobe changes its course anywhere during the ^visible~ track, then this also will lead to a drastic change in the evolution of the subsequentCerenkovradiation.Supposea spaceprobemovesonaheading,whic h a llo ws t h e C erenkov radiation to be observed f rom Earth. At a point of its track , wherefr om visual light or radio emission would reach the observer, it turns slightly to a newcourseleadingawayfrom Earth-comparabletoa n ascending aircraf t. Due to this t u rn in the track the beam of the more energetic (than visual light or radio) Cerenco v r a diation arrives earlier at the observer as in the normal case with no alteration of the f light path (see Fig. 2). Thus, the observer would register the incoming � -rays, X-ray s and visual light nearly simultaneously. Possibly due to the turn the point of th e

Cerenkovtrack with � -rays of medium energy or X-rays will be nearest to the observer wit h the consequence that this radiation arrives f irst (pre-cursor), whereas the mos t energ etic photons appear delayed. Obviously was GRB 990123 such an event. It was o b se rv ed in optical during the course of the GRB itself , yet the most energetic (MeV ) emission did not rise signif icantly until 18 s af ter BATSE´s lower energy burst onse t

[14].

T h e ra p id f lu ctuations in the ms region (No. 7 of the synopsis) are presumably due t o

E t o p

E l

V

0

V

0 l

4

.

t h e basically stochastic nature of the Cerenkov gamma radiation. From (2) directl y f o llo ws t h a t the probability f or the generation of photons of top energy E (a s t o p compared with photons of lowest energy E ) as a f unction of the velocity V varies as l 0

Thus, with increasing energy E the time dif f erence between two gamma photon t o p generating events is growing and it comes to the observed f luctuations. This basically also must be true at the onset of the Cerenkov radiation of any f requency.

From the theory it is clear that the more distant a spacecraf t track, the longer an d smoother the ^visible~ GRB with ever lower intensity

Further Implications

I t seems highly improbable that all spaceships of the unknown galactic supe r civilisationspropagatesofastthroughthenearvacuum of theMilkyW ayandits vicinity thatalwaysCerenkovgammaradiationisgeneratedalongtheirfl ight paths. More likely a lso spacecraf t cruise the galactic space with velocities suf f icing to generate photon s wit h t h e t o p energy E in the optical, ultraviolett or X-ray region. Probably are most i f t o p notalltransientopticalphenomenafoundonarchivalastronom ical photographic plates such Cerenkov events in visual light.

I n t h e e xtreme ultra-violet (EUV) waveband transients have been observed, too. Fo r instance revealed ROSAT W FC observations a transient EUV source with a f lu x amplitudevariabilitybyafactorof � 7000overamaximu m period of presumably � one ye a r, wh ich h as not been f ound in earlier EUV observations nor in f ollow-up � -ray, X - ra y, optical and radio observations. If (7) is straightf orwardly applied on this EU V transient(dateof observation:25.06.-07.07.1997;energy:62-110eV ) this results ( � t

= 13 days) in a minimum distance of 2538 lys.

Short-duration X-ray transients, which are not related to known astronomical objects , h a ve a l so been observed long since. Typically they range f rom seconds to less tha n fewhours[15].BeppoSAXobservedatleast9fastX-raybu rsts during its operation lif e t im e , wh ich are not counterparts of GRBs. Nevertheless they show spectra l ch a ra ct e ristics typical of the GRB class, but do not present relevant gamma emissio n

[ 1 6 ] . I f e. g. (7) is applied on the W ATCH f ast X-ray transient GRS 2037-404 with a durationof 110mininthe8- 15 keV band (Tirado et. al 1999) a distance of 155 lys is calculated.

From theforegoingitisclear,especially becauseE =3.43GeV < E =5.9×10 m a x p h o t m a x

6

TeVfarexceedsthetopenergyof thepresently observable most energetic GRBs, that we a lso h a ve to expect burst phenomena in the TeV range - although presumably f a r more seldom than at lower energies

.

I t is predicted that all these transient phenomena in the dif f erent wavebands are o f common origin: Vacuum Cerenkov radiation due to the extreme superluminal propagationof inter stellar spaceships or -probes of various extraterrestrial civilisations in our Galaxy.

Dedicated to my f riend Tom W itte.

Ref erences

[1] Meegan, C. A. et al., Nature 355, 143 (1993)

[2] Balázs, L. G. et al., Astron. Astrophys. 339, 1 - 6 (1998)

[3] Fishman, G. J. et al., Astrophys. J. Suppl. Ser. 92, 229 (1994)

[4] Cheng, L. X. et al., Astron. Astrophys. 300, 746 (1995)

[5] Gangolf i, G. et al.: W hat can BeppoSAX tell us about short GRBs: An Update f rom the Subsecond GRB project, astro-ph/0001011

[6] Metzger, M. R. et al., Nature 387, 878 (1997)

[7] Kunst, E. K.: Is the Lorentz Transf ormation Distant-Dependent?

physics/9911022

[8]Kuns t, E. K.: Is the Kinematics of Special Relativity incomplete? physics/9909059

[9] Kunst, E. K.: On the Origin of Time, physics/9910024

[10] Caraveo, P. A. et al.: HST Data Suggest Proper Motion of the Optical

Counterpart of GRB 970228, astro-ph/9707163

[11] Costa, E. et al., Nature 387, 783 (1997)

[12] Sahu, K. C. et al., Nature 387, 476 (1997)

[13] Metzger, M. R. et al., C. 1997, IUE Circ. 6631

[14] http://www.gro.unh.edu/bursts/cgrbnewb.html

[15] http://www.ias.rm.it/ias-home/sax/xraygrb.html

[16] Castro-Tirado, A. J. et al., Astron. Astrophys. 347, 927 - 931 (1999)