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Al ka7

t aom one jenenalized [ieii equation adl vbservable
force jields in natune can be denived. [his senenalijec
fiedd equation descnibes ine universad "fonce jiedii”
which is commwsed of pilot wave bundles on "(Ialiaterie”.
A nelativistic fields, including the navitatwnal
field, can be quantized wni shoun 2o be ntewreluted
2o one anvthen. Utidizing vanious enenyy chunneliny
conliyurations, odundles of. energy as carnied by neu-
s resudd in matien josmation. [ xperimental
investigation L8 momsed fon phoion-phoion, reutnino
and other coupdings. [lethods fon measurin, iime-
.cielyenden,{ sinesses as nelated to the Founien transjonmm

o;": the jilemann tenson arne ydven.



Jnitnoduction

rin enenyy jiedd, throuyh which, for exanple, eleciromanedic

and gravitaiional disturbances une transmitied, is wstulated

as a uniioam medium throushoul the materiud vacuw of o4xce.

Thie eneng ;. IiLe,&t contains bundies of enewy; on wave Ioucfee;am
- waresponding o fleisenbeny’'s "iniatendie”, wich are aes wnsiole
ton ine jonmadion of muiten described by o universal piedd equation
(/e,. 7). ridso, these enenyy bunddes are wolulated o oe nespon-
0 Ahe funvamental mocesses n ine undvernse.
ron exampde, it is suygesied thut dhe jravidaiionai piedd can
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Au‘),ée i-’n/z. TG

be guan&ﬁ;ea’ into discrete quania or yravitons samildan Lo ithe
elecifwmagnaix_c ;'.Leid (’>ex;'15r (guawtj_;ed inito ','af'w,turw anc. ihe
nuclean ;S.Lelul' {f)einy, (Su(m,&.(.;ed ndo W ~mesdond.  fin e(s.wu&yn sl
be denived which can a), »éc»;,f, to «dd ‘ucuufx;clem arul ‘-..Lef.a;o mo(uxz;u%.
ihe yravidaiinad jiedd.
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Jance [ ansdean’ s i/l.e()/l.a/ ot Lne y/zuvu.(u‘,uo el s
mary comnon edements widi [iaxweldld! s L"’Lti()/l,-o; vy Lhe elec,l'/wma;,.nefxc
pield, i can he expecied that an osciliatin,
alse Lo ywvdaéwn uxives J',u/yé a4 an o4c 2un » electnic

s should Jave

c/'uuz&.e ”)/LU(({UCQ/J electroina efic maved, CAadein’ s solutions

Lo ihe basac e(&wuij.un 0. yenerad /lel,auw;t‘; /aeltmeaen,t Auch AUV L~

tational disturndances 0 a, addiy i/kuy,f‘z. axce with the veloci,ty,
) . 1

of- .L.L;’;/L(L,.

Genenadized Feedd cuation

!

) i’.Lmrf the basic jae o equation whach describes the wiiversal

3 . - 14 I
"{oace jieli” containan, enen,, ouruides on vave xickets connes-

Jondan Lo the lanatenie”, the fodlowin, anproaci Ls tuken.
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e 1_;14’/2;‘;‘«"{1/1-}" 3 "liladeade” Lo chanactenijed b0y a gl t wave vwwde

2
which actés wo a "camnden”’ on Lranspond venccde wawen Lan’t Lonitec

Lo any pardiculan masa. [ he anzicde whach jats the d_"e/,-ou;j ©wion

o/ the "canrien” 44 the neutrwno, because newininws carny a vari-

o , | . i
avde amount o). enen;, [ anc wve jeno nedd masd.  taoi s conce/).t
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conposite parnticle rodedls because the neutnino wtsedy hasn'i

a weld a'&z/imed mass, dnstead X caunndes enenyy uded fon forncdion
of phwions, ynavitons, arc oinen fundumental particles. e are
also ded 4o conclude that ihe Gusic jiedd equution, besides ine
gruvidadiwnad, nuwsd be ron~luean wn omen 4o account jon “inden
action!

[he next nount is tnat the Oasic neutninv jweld puwsd e «
BpLN0N / refs Zie [his 40 40 Oecuwse ,é'/wm Bpanons one cun cvonsdaucd
Lengons, L.e, dhe sodutions op u non-Ainear spinon equakion nuiy
be [eithen [enpiions, on) bosonas. '

[ e now wwceed o develvp a field equution in accordunce
with the fonegoiny principles. (Eidizin, the saurple spinon

equation ol (Hrac //:’e/,. 2 3)

JYV+2 ¥-=

+ X o (1)

nepnesenis the anbilnany rass parameten of a jundamentad
,oa/z.ti.c/ée. vn a undversal maiten Jt/zeoa"fz., the mass o). ihe jxinicde
nusd be based upon a "carnien” seli-enen,; ¢ijfecd authen ihan
an inudividuad characteristic. [his Y must ve aeplaced by a
;;Le,&ﬁ eneny ,r.vxfewti_a,l. V . This Jotentaal nusi oe ,&uzy- e whene
there w8 a dun,e concentration of wave puckeils oj enen,; riedsdiny
a materdiad n(m,tx_cle. Jn the tlinac theony, ine uensidy op maiten
L8 ydven Oy y VY, and it is easidy shown thai V is oo wakional

this vilinearn exmession. / /Le/Le,w/Le

x th/’ VV Y=o (ca)

hus 2he danenswn of. l.ena-,(ft. Fon exunpde, s equudion cun

be wnidten an the pomm 2 ”
% Y,k YY Pz0
e

aa,tum (2b) can have solutions or, /é/ze denton Y2V such

duz,t Y enuaZ/J a constant. [he temm 1. V V can be ae/uxzced

0;,; the consiant A* /'% . lhud 48 obtained ihe wsuad equation

jor a fundamentad Lepton widh mass My . vaentdy jan, AL wakh

zhe electron, the numenical value o ihe univensul den,th
Wy
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| g
dnotnen goludtion af L,Duoct,um /Z()/, V ’y hs the 90 ey,
thet the O4dinean ,E;v (MR W% Yu )’V aatis et dne
tenson jonm {see Crguation | 7)) ol the flaxwell equations. [hene-
fone, 1ris ImxﬂLcw[aa solution can ve identi)ieil with a »hoion,
and the anti synametnic tenson 5; » with the electromnu netic
;fi.e.&f Adren Lh.
lecause o). the rwn—iw\,u/u_(_f of cquaiion (20), the AU, ren—
sidion o’ zxamode /y/ and V widd nod swtis) ) the eyuataon
any longen. tloweven, modi).ication to the AOA/.U,LLUH./J 40 jaa o
Aaz‘,w Ly quation [2b) by thein supen wsition (’}V +'V / yAves
a jdedd which dedcribes an inderucting state of ihe electrwn
and phwion, L.e. compion scaititening. How, comparing ihe result
wilh the cross-section fon the classical dow ener,y Lunit
(87/3)/¢ e?/m,c*)? (7 hompaon scatienin,/, one oviains
the value forn ine electric chanye € . [his is o) dne propen
onden of. maynitwie, whickh is a jreat accompdisimend of the lheony.
sictuadd,; the above mocedune i oven sundiyied. | quition
(0] shoidi not be consivered as a clwssical jaelil eguation, bul
nadher as the [dedd equation fon a quantijec jield operaton "W
and doored jon "eien solutions” of the jfanudionian jor ine sypaden,
Great aip scudd; is encouniened becawse inene L8 no exuct methou
of janadny the quantijed solution of a non-Auneun [Ledd equation.
This is ovencome by a difficult approximation meinod by adlowiny
for a non-positive defunite metnic in flalbent space. s dony
as a resudd from a realistic experiment is expecied, +.e. comparning
ampditudes of incoming and oudjoing asymptotic stales at a darge
ailstance from the jone of intenaction, tne severw aifjicudiy of.
havin, states into wiuch the transition nmodabidity becomes
nejalive s elunnatea. fe wlive transidion pwvabidities ondy
occun 4f mewsunemends ane /om{wzmed L e aon dess 2han }02 0 cm -
Jhws, e concept of /.)/wba(').cui 4 40 comadenentan, o thal of
descaiption wn a anadld sxace- and Lame-scale.
Cquadeon | 20) cannol b considened us complede.  on pudicudan
i doeon't account fon an dsobaric spin and bayron numben /. TN
[he symmednic nroperties of. ;quation () can be endarnyed 4o conlain
the generalized phase-iransiommaiion VY @MY" VW oand the rauli

Louse  [hese Jaude dpin maliices and paouns dejaie ihe Cugaon



numben and Lo spin respectively. (The latier is possible

since the Pouli JAOU) L LsoronhAC wilh Lhnee—cimensional

nelation roup).  The modified equation thus newcs as joidowa:
2 ¥
r ‘ g
’y ¢ (’y Y/“YJV)X'“ qulf,o /\'a/
[ g

Y A\V "'} fw(ry Y 51}‘,)'—‘0 /)

Y Agniides the waucrd G i nices cnd the
ewz temun A-U‘,IILJ.QA wndenacddion.

Ji Lo now suyested that he properties op the ed ensoldutions
o thas uantd, e ruzlu eguatwn be concentraied uon. ] he
)/LQV.UHLA,L‘/ AUy, ested sudlutions in Lhio jaen [L. ¢ ’3V y
e'
‘V V' and othen soduiions wiernddjied wiilt ollien -.zwz,&_r,ée/d as
cedciea in ‘ab/e I herewn) sthoula basicadd; re) iecl vun anal  sis
o guedtdon ( 0} I L3 nenx u‘.a seern. il Lhe ezz,(w%,m; Ludaon
4 . ! .
(saj, basically « rees with ihe dwe e
//' €i:. 4)
fon Zhe uwc of the ‘/rc‘u,mu we wse ihe cquciion
~ j 2 }
Vu Y ¥ (Y X)”y )3;“33.’;,/ 0
whene the Uuwa,tu/w /ten/m/z 2% V¢
- »
G uy =Y (W% 3 ) /V e

i
ACALSAes e Tenson an.n,w 4 ol raxedd s e suatons. - [ henelone,

pUUT UL LN G reewdaarnio

iy il sviuton can be wenA,L‘,«:.Leu WA G .su(mx"..{,a'ed
lf)(z./L(,Cc[.e wellal a yuavz;tun, wu. he cunvaiune ionson cun be
u;fcrutcf‘f ced wadn e SRRV LLGALDL fie Ui weak witerniciwn.  Ji
At e of andencsi w noie thed Lhe cviion s oo boson, and
o dae s geno nesd mass dhe prodors and reoownos.  ciuaddy
Lne gravidon, wide an aoton (s un CLERL | CORILCR LOR €netly
X S prea wntenactun, lurs an Ci r’.t;z(:»{"..L,t'a Anerlacd. nuidse

[ 0:0doy ccal : jeometroc nanics

Gaavitalionad fdedils have a rondinear chamcien redpornsidde
por sy unexyoned condequenced, 4.e., a culleciion of wnmaterniond
(o to ednen by da vun /u;vx,t(m,wuz,[
atinaction. This is /J.me_lur 40 Ahe mechandism (ui hodils tne

eneny, /quLa/ rodds it sed

comyonentd of an ex, odosive S io;’».e,dle/a [OR G Linaded tiae
foeo i By anadyzang, such un object, nednematicadd, depined
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and predacilon of gﬁﬂvww;nud fiedils by newtrinws Lo ewsily
shown. [ his also dindicates coripdiance wikio the de pnojdie con-
cepl. un a'ea,&,/u} wedh e Fepunan guunddadaon oj. yen‘e/w,[
relutivity, ihere (8 a copodogecid anvareaice v deadur, with
hypersurjace rejdeciawns from one rypersuniace Lo wwihen,  n
fack, in this topodogical thesny, becauwse oi invariance, the
Hanidtonian vancshes. +aom these nesudds, romm ivdes [ef.4)
are shoun to e conveniend Lo w0 j-/uzkl-;/'u;(:u,.[. uponoxaradaons 4o
foyne 1:7("/1;.’”’?106/1* s adtennaiive nonc cr)m;-:«/;e;x a.[5/4’15/z.(1x'_(: r.c.":»l--)/wuc/l
woul ! be to incorsorale and apnly Geonyg [ antor's natiemodics of
tranaiiniie nuniening.

wd a adinnle dddustratior, let ws conadden o iwo-dirensiwnad
wor hode shrinkin, urtsdi the wonm hode brevks in fuill. [has
leaves o siwrps whene the dowdn, ies ane now velideon.  Ji
such a dweesd exisis, it L3 reasonable that the invense exisds;

Loe,, oo oginna can o aon untdd they jodn \/(v./;;,. il. tecawse of

1. ’ i ’
Ands, wn ovsenven ul the end

Sholons 0‘2' et A,é/m’r) Ct)/l_jl/f:, ()}
1/1/ stwljan, he Henuvion of
~'C dhe metnic arcundd him,  onesun-
-8B

(z()i;/ Gifen dhad the metndc

/ L4 avoul Lo becore /JUuI/u,&m
/ .§_§ "j’-(‘(m L Auch @ uxe p thai e dhadd
A
"tear open” and joan into

domedrun, else, i,e. a ,eon,
Ji. four stunps arne joaming
jaon e L eon ({ Jravidon ) and,
Figel fopdogy ( hane. tean sumudtaneousdy, they

couwld JMIAR OLL a8 Le € fourl neuininos.

riccomdany, o 1 heelea {I/‘etL.(')/, clussccal uvidtatoon, electw-
mag neiLan, charje, and nwds cun ve dedcrdlbed an Leams of speciad-
L adaon of s Leranndun peonediy of u cunverld emply 3xce (/vo,ur'.' 0,{“
onjand el muliens.  lihen thas s accomlished, ihe science of
y‘(v:()mé,'.z‘,/l()(“/y’/‘L(ZI:LLC/J aneana, whcit on the AURLaCe deeind o be

unaedatec to e wordi o).

; ,a-‘n,a.ae A LCs.

Jnocealar,
emed er neutiaw (edidd, pnodon jaedaid,  JAvalon jaediis, clectnon
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WAl jeomednodgnumices, add huows of suo-jiedos
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piedidsy meson jiedds, plus numerows othen pieids.  (hese sub-
fiediin can be descrddea sepnciedy 0y sub~jreld equutions {ref.3)
on ihe j can be denivew jom Lhe gé’ﬂeﬁuL(’,L “;exf i;..i_&&i eq ULl us
desenidbed nerein. [heonetically —each juncamentald panticle of
enengy has w sud=field associaied widh . beciuwse (L exents an
influence on ane peddlun swvowdding it alon, widh any other
bodies which nay be an the vacinidy. g;onve/weig, ecch aub-f edd
can be (gaaﬁiL‘;e(i wdn a Yeave packed” on Yeneny ;o bunude!

The object o/ iie wnen s Ao shone dhai theie 24 no qi.s0-
lutel ; de ined jundumentol budlding ddocr of. enen,; (n Zhe
untvense. onatead, thene ane vamndous enen, ;. specisims, each
conreswncir, to a pariicudan range 0! enen,ces dsaociode wldl
pardicnlon rove necReda. [ae vaves are dirented s pidod newtndnw
waves ommed O disturbances in he wdvergild enen s jiedd of
40ace,

fejone e Iread the pw.;(w Of QUL AT Khe vaniows 51,4;&'/&.:"/3
mevivwsdy nentioned, ii 4s convendent io ;uniher wadroduce
Lopodo wcad concepie, [ake, fon exannde, o 40000l paddaple
coruecited ACE WY AL AROWN. AN f‘u une oo DG e i, s
ddunirated, o Cjz(mne,&'ng confduridism /' el o elde”
devedons where Lhe net !Lux o! the enery  lines o) ‘::.u/’u:e are
channeded, [ilese danes wne, /‘,L;,Atx/ubuveé'éa ADCURAS ,,  Lna e b
the io wloyy of doace. for exumole, these lines ,ive lhe «oein-
wnce of 0 "oosidive a’w/z.; e’ at one end of ine womm hode and a
“ne ative cnang e’ al the other. Jn trecian, the jraviicdoonad
analo,, we nave a "psitive nwss” and a ”n.e_:,auve nss” pommed

1
al each vorlex,

[ he (wuw e 4 d,mzual,c e
Lie (.ﬂ!uu,uu_on Tworne rwde” vedeen
Lo 'U’Jum,d e Ao L J (i J‘)Pll/l ’4‘?

Fe e cud vere pade an anodien dane.
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This dewis iv eitnen a Lopodo,acal "wornm rode’, on a iwliddinen~
sivnad hyperspace conceit of. ihe universe ws jer wa Zhe elenentany
santicles, and fonce fiedia (including yravicational) is conceaned
{,/-;‘e,'i. _5/ .

yravidon, Jwdon, Newtranw ( uanic

3

. fegnnan showes. the yravidon, phodon, and newtrano
had svins of 2, 1, and 4, n.edpecuve_(y.. ledde 1 (nefudt) ildus-
trates easily found nelationships between these wnud othea quantijed
pariicles. /4 definile relaitivnafy cun Oz shoun between [ose- ‘
Jansiein panticles and !emnii~itinac pariicdes Zo oblan a wndifommnidy
aedodionahd

JL can ve shown faom vur neviows discissions durt wld
,‘f.}umfw:sevz & Iua,‘z,ti_c!.e,d wile. «Li.r,,:..e wend. fomns o). Lwiagesdludion of.
Lre Uwiderde”, interteditsd o each ollen by o ety and are
Senivable [ron enenyy conned [)y Lundemental newinino yuania.,
fon cximnde, the photon 44 made up of fwo incliscrete Liirac
con mscles walken than b, one.  These corpuscles va denuphoions
can de cu,‘n/;iufz«zrut(.zzar, L much the same mannen thai the posiidve
electun Ly conplenentany to the neyaiive eleciron wn inuc's
theony o hodes,  [hese coiyderentany coruscdes un annihidate
Hielves on contuck widh patteon by tving up i lredn enenyy,
Luws cecourdany jon e chuuwctendstics o] the ,».x'zut:)e,/_naf/ci.c
ef ecie  Unwididion, these conpuacles with « g o, TAS2
dhwcdd vhe the hose~instein sludistics, o8 the eractneds of.
i s daw o‘: 4}7,(;(,4.C'/'&-wfl/‘(?s.fl‘l’ aadiataon dendo, @ raldy, this
waonie e ads dofanidlon of an cdectronagnetic jiedd connected
R SRR /’HIA){,«’(U),L(A.i,;,d., ui;' cruvihddotion o, L 1-3."::0.-("4 Vi, W ‘vi..:'_eld
Lt e ol e wdhons wawd possescen wll dhe choracten
Liddcs o) Lie edectroma petic Liyht wvve, Ut shoudd be wssibde
o exdan wlole this ne MLU, 1o dne cose o . Ane Javadon.
omiisdstaon’ s vave equaiion for a neudaino /e’" ) indicates

. , ,
'/Mué AJ’ T 'l/»L "10&."71? INC."L&,’.}’_UR(.‘(TI (;’-‘;1 ‘
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/.Lé‘ fats the descnepdion
o) the neudrine. Tabde [ shors 1hat a‘,')/moxx.wmi@/.y' Leo neulridnod

. J R gy d P Ao ; . ' ] : ‘ 4

Jour o chodon el four jientaanos [ Ao /')/'Lclanzzj/ Lo a RQVALON.
The an, wdoin mopentum and anin o/ such a xwiccle velenine wnethen

] , ; . . . i B .
he Jreniicde ds on a/u:’,z..m,/a" o (/n.t.z.-n"w/zi..:‘c.( e ol waltive on neyc—

Aive nuwLdd,
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yravitational Fieda (uwanitizaton

tUne featune which causes paniticuden dijficuldy in wonking
with the ravitational {ield is Zhe non-linearnity of the
gravitational field equutions. Because of this [eaturne, exact
mﬁoamwtwn is ondy obtained by approximation methods, on by
extrawdating parnticulan ,oh;/ALcal situations, :

The elements entenin, intv a mantiesid, covariant iwmmalism
forn the quantum theony op gravitation are Green's junciionas
descnibin, the pwpagation of small disturbances. {onsidening
the onoajation of smaldl disturbances due to weuk interucition,
ihe [ollowin, qualitative approach 4o given, trow relatividy,
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where F and # ane the wiemann tenson conponents, € is lhe
Sy [T iy the stness—anen. . A od 4 L

permeatility, and T i4 the strness-enen,y densidy of the enen,y

jiedd medium,  From the horoyeniows fores o, ithe Lensor wiadoys
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where the e's ane jielid unit vectons and K ia ihe polandjation
rave vecton.

The inee coriponents o, the solutions Cop wd Mo, obiuined
by Founden ftecommsidion of Cpuation (o) Llead 1o ihe concepd of
gravitationad guanta on navitons. fhpeitt (Kef.4) has demon~
strated that there is an efpect that u polanized dene ravita-
tional wave has on the siraun Zensonr, I, of « medium witn wiich
U intenacts, From the concepis of creativon und unnifudation
v1eratons, « yraviton 4mn o;oe/w./éoa:
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rdd subp-iiedis are speciad cases of the yeneraddijec jrela
equation, and can be quantized indo discrete quanic. (hede
jiedda consiet of disturbances, within the univensal ponrce-
[4edd medium, which interact Zo yive proper phse relationaiips
nesuliting wn quarnda formaiion. Utidizin, a 2opodo,acol-noded
for descrioing various eneryy channeling confiyurnadions,
bundles of energy (wave packets) containing possibiiity waves
/, nidot vave disturbances; are formed. ridot wove bundles cornes—
oond 2o neutninos - the basic enenyy carnien fon matten formation.

To betten understand ynavity, experimental invesiiyation
into the natune ol nwton and de fBroylie demiphoton interactions
relating Zo the fundamental natune of di,ht 44 necessany, Ji
8 proposed to accomplish thie by focusin, mulii-in-phase and
out~of-phase lasen beams f/x‘e,tf. 7). finy wntenfenence on inten-
action shoudd be measuned iv see wheinen yravitorns on neutninvs
are manifested as bymoducis of such intense photon-photon
C()(!‘,‘E).I‘,Uu;f: wndenactiond.

Jt i also pwposed that an atterint Oe made to jocuws
neutrino beams, Zo see whetlhen neutninos can interact, and
whether they produce yravitons and photons as b;onoducts of
trein interactiond.

Jt also may be possibde to obtain experumental evidence
through Aigh-ener, y accele/za,iozw, quasarn and cosmic ray nesearch
with panticles of 10 el on rahen o suosianitiate all the
ﬂ.e,&uum,av'r_yw pw'wmed heredin kflJ/l pamra Ay, Mwodton, newtrino,
graviton, and aatigraviton wnteractions.

The [ield equations of penenal nelakividy suw;,est that the
sounce of the yravitational [ield (o the siness- e”e”’.},/ tenson,
Jevices [on the detectivn o} yravitationad waves opernte essen-
lially uwn the principde of measuran, ihe [ounier [ransiorm
0l the jiemann [enson.

For exampde, consuden two masses,which are sepanated, an
untegnal value conrespondan, 2o the wave lenjth of the mathe-
matically denived quanta of gravitatwnal raciation - the ynaviion.
Such masses would have fonces exented wpon ihem Ly ihe yraviia-
twonad rave.  [he phade dijference set uy vetween ihe two nasses
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would nesult in one mass bein, driven nelative L Zhe othen.
(onneswndingly, strains would also Ge set up n ihe naterial
by u gravitational wave.,

[ ime~dependent stnesses could quite mssi0dy; be aoduced
electrically in a piego-electric crjstal, thus yivin, rise 4o
a Jdis r.:/lwtg;e cunnent., /A laser am‘o.&_,iidc’/z wsed in corjun ction
with a cross correlator, ws suygested by . l'ebon (’..'m{‘.o'/, could
compane the stness-straing of two picio-electric cnypsiad masses,
acted wpwon by the pravitatiwnal field and sexrated from ewch
oiner by un integral value o/. the wave lenyin of the yruviion.

rin alternate experinent duyyested by Lhis awtnon, which
also measunes time-dependent sinesses and sirains, wnvolves the
wse of laser~rwloyraphy. [nis technique fuis one ciuej ucvunitae,
that ine mass structunes wnder analysio newl noi ve pwddfied
,'/;;'e;i. 5/, wnerews tne prezu-eleciric experunerd woes neew some
noacficulion.  sn dne nnoposed expenimend, siness concendrations
wn sodid, omaque 00 jecti can e nevealew by an indenfenence
/'wlo;;/uzm.
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