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x)- The- weak- nuclear- f orce- is- responsible- for- radio ac t ive -decay)-'ccording- to- the- S tan d(
ard- ! odel- of- element ary- part icle- physicsN- the- weak- inter action -is- mediated- by -the- W (-
and-Z (b os ons �����Z�K�L�F�K���D�U�H���³�Y�L�U�W�X�D�O���S�D�U�W�L�F�O�H�V�³��-7 eutrinos- also- are-known-to-be-invol ved-in-
the- weak- inter act ion) -”t- has- been- shown- that- the- weak- f orce - is- essent iall y- the- same-
as- electr om ag net i sm- at-very- hig h- energ ies) -Th usN- these- two-f orces -are- �V�D�L�G���W�R���E�H���³a l(
ready-unit ed �³)-

I) - The- strong- nuclear- f orce- holds- prot ons- and- neut rons- tog ether)-”t- is- carr ied- by- gluons-
and- quark s- in- co mbinat ionN- althoug h- direct- exper im ent al- proof -of- their- exist ence- was-
not-achieved-unt il-recently )-

–)- Z ravit ation- i s- the- fourt h- fundam ent al- force N- but- it- does- not- fi t- wit h- the- theoret ical- p i c(
ture- of- the- other- threeN- since- it- is- reg ar ded- Wafter-4insteinMs- Z eneral- Kelativit y- theory B-
as- the- curvatur e- of- space (time N-which- does- not- corr espond- to- a- classical- force- term)-
_n- the- other- hand N-Zeneral-K elativit y- today- is- said- to- ha ve - been- well (tested- exper i(
ment all y N-so-that-nobody-doubt s-its-validit y) --

4? �8�Q�L�I�L�F�D�W�L�R�Q?
”f- a- unif ied- descr iption- and- f orm alism- could- be- given- f or- these- f our- very- dif f er ent - f orces N-
many- new- theoret ical- insig hts - and- pr act ical- applications- would- result) -”n- addit io nN- m utually (
reciprocal- int eract ions -(- which- �W�R�G�D�\�¶�V�� �P�D�L�Q�V�W�U�H�D�P�� �S�K�\�V�L�F�V��does- not- recog nize- (- could- then-
be-predict ed-and-used )-

The- f irst- three- fundam ent al- f orces -concer n- quantum- physics -Wthe- world- �³in- the- small �³BN-while-
the- f our t h- f orce- Wgravit at ionB- applies- on- all- scales N-including- cosmic- order s- of- mag nit ude )-
Ther ef or eN- t he- under lying- fundam ent al- problem- is- to- unif y -Zeneral- Kelativit y- wit h- quantum-
mechanics)- /onvent ional- science- has- explored- essentially- three- dif f erent- pat h way s- whi ch-
mig ht- achieve-this -result S--

j) - "ring ing- general- relativit y- into- quant um- physics) -The- insurm ountable- dif f icult y- here- is-
that- time- in- quantum- physics- is- treat ed- as- a- uniq ue - cont inuous- parameter N-which- is-
incom m ensur ate-wit h- the- quantized- coor dinat es-of- dist ance- Wor- spat ial- displacem ent B)--

x)- +uantization- of- Zeneral-K elativit y) - T he- mat hematical- f orm alism- for- this- approach- is-
thus-far- inconclusiveN-and-unable-to-mak e-ref er ence-to-exper im ent al-test s)- -

I) - ”nvent ion- of- a- totally- new- theoryN- from- which- the- other s- fo llow)- T he- �Y�D�U�L�R�X�V�� �³st r ing-
theories � -́are-examplesN-but-they-req uir e-un (physical- hig h (dimensio nal-spaces-W7zjPB N-
and-have-not-produced-testable-predict ions) --

The- solution- comesN- surprising lyN- in- a n- un expect ed- way)- "y- extending- the- 4instein- theory-
along- the- lines- first- suggested- by- /artan N-4vans- shows- that- all- four- f undament al- forces- are-
derivable- f rom- one- ext ended- theory)- Th is- repr esent s- the- long (soug ht- Unif ied- :ield- Theor y) -
�(�Y�D�Q�V�¶��approach - does- not- exactly- f ollow- any- of- the- three- above (ment ioned- p at hwaysN- al t(
houg h-it-is-closest-to -the-thir d- one- in-the-list )-

5? �%�D�V�L�V�t�I�R�U�t�(�Y�D�Q�V�¶�t�W�K�H�R�U�\?
T o- under st and- the- �E�D�V�L�V���R�I���(�Y�D�Q�V�¶���W�K�H�R�U�\����we- must- review- the- start ing (�S�R�L�Q�W���R�I���(�L�Q�V�W�H�L�Q�¶�V��r e l(
ativit y- theory) -4instein- postulated- that- the- presence- of- a- massive- body- or- an- energ y- dist r ib u(
tion- in- space- Wwhich- are- really- inter chang eableN- accor ding- to- the- f amous- f orm ula- 4Omc xB-
chang es- the- geom etr y-of-space)- Viewed-from-rig ht (ang les-wit hin-a- 4uclidean- coor dinat e- sy s(
tem N- it-�³�F�U�H�D�W�H�V�´��a- curvatur e- of- space- WorN- m ore- accur atelyN- space (timeB )-_ne- can- writ e- this-
directly-as- a- form ulaS -

- -K-O-k-T- -

”n-which- K-desig nat es -the- Wtensor- ofB- curvatur eN-T-the- Wten sor- ofB-energ y (moment um- densit y N-
and- k- is- a- p r o port ionalit y- const ant) -The- lef t- side- of- this- f orm ula- is- geometr yN- the- rig ht -side- is-
physics) -4instein- thus- used- the- geom et r y- of- curvi linear- coor dinat esN- which- goes- back- to- the-
mathem atician- Kiemann)- T his- form ula- implies- that- space (time-Wi)e)- the- three- space- coor d i(
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This- sounds- fant ast ic - as- a- t heor y- of- physics N- but- exactly- that- was- measur ed- already- some-
year s- ag o- [9])- The- exper im ent al- ref utat ion- of- the- uncert ainty- relation- was- accom plished- by-
mainstr eam-physics )-

4vans- point s - out- that- torsion- is- alwa ys- accom panied- by- curvatur e )-Since- curvatur e- is -man i(
fested- as- gravit ational- mass N- it- follows- that- the- spin- of- all- element ar y- part icles- must- contr i b(
ute-a- component- to-their-gravit ational-mass) -:rom-the-neut r ino-one-knows-th is -already-expe r(
iment allyN- even- if- the- standard- model- fails- here)- 'lso- photons- mu st- possess- a- gravit ational-
mass N-which-is-ext r emely-small N-however N-and-is-sit uat ed-below- curr ent- detection-limit s )-

4/4-theory- also- broug ht- prog r ess- in- the- convent ional- det ails- of- quant um- mechanics)-4vans-
developed-the-relativist ic-aspect s-of-his-Uirac (lik e-wa ve-eq uat ion-in-great-detail-and-predict ed-
new- spect r oscopic- splitt ing s- in- energ y- spect r a- of- atom s- and- molecules)-Qe- developed- the--
+uantum- Qamilt on- eq uat ions - that- close- a- gap- between- quant um- mechanics- and- classical-
theory- f o r -handling -of -forces) -

7? �,�P�S�O�L�F�D�W�L�R�Q�V�t�I�R�U�t�H�O�H�F�W�U�R�P�D�J�Q�H�W�L�V�P�t�D�Q�G�t�Y�D�F�X�X�P�t�I�L�H�O�G�V?
-

-
F igB 5:?The?Aha ro n o v?Bohm?effect ?

-

's- a- furt her- example- of- an- eff ect - which- was- previousl y- dif f icult- to- explainN- we- consider- the-
'haronov- "ohm- eff ect- W: ig)- IB)- Two- electr on- beams- are- dif f r act ed- by- a- double- slit“ - at- the-
screen N- a- typical- interf erence- patt ern- is- produced )-”n- the- dif f r act ion- zone -is- a- closed- to r oidal-
coil)- The- mag net ic- f ield- is- circularly- closed- and- thus- remains- wit hin- the- coil) - ”f- one- now -
swit ches-on-and-off-the-mag net ic-f ieldN-in-each-case-two- dif f erent -interf erence- pat t er ns- result)-
The- closed- mag net ic- f ield- thus- has- an- eff ect- on- the- electr on- beam s N-althoug h- these- are- not-
in- direct- cont act- wit h- the- coil )- This- appears- to- be- a- quant um (mechanical- �³�D�F�W�L�R�Q�� �D�W�� �D�� �G�Ls(
tance �³�����Z�K�L�F�K��has-given-rise-to-many-conf usions-and-unsound-speculations)- -

This- problem- is- treat ed- in- 4/4- theory- as- follows)- The- mag net ic- f ield- of- the- coil- creat es- a-
space (time- �³vort ex �´����due- to- its- torsion B-which- extends- into- the- space- out side- of- the- coil- itself)-
The- pulling- eff ect- of- this- vort ex- Wi)e)- the- eff ect- of- vector (pot ent ial- 'B- is- then- able- to- inf luence-
the- electr on- beam s )- ThusN- t he- appar ent- �³act ion- at- a- dist ance � -́is- reduced- form ally- to- a- localN-
causal- det er m inist i c- eff ect) -'t- the- same-time-this-eff ect- proves- that-the- vector- pot ent ial- is- not-
a-mere-auxiliar y-const r uct-f or-comput ing-mag net ic-f ields-as-it-was-consider ed- by-electr om a g(
net ic- theor y)- ”nstead- it- has- a- physical- meaning)- The- 'haronov- "ohm - eff ect - sometim es- is -
expla ined- by- classical- theor y- which- is- possibleN-but- then- it- is- silent ly- assum ed- that- pot ent ials-
exhib it- physical- eff ects)- The- same- is- assum ed- in- standar d- quant um- mechanicsN- without- re f(
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