Title: Quantum in Gravity?
Date: Jul 20, 2006 03:45 PM
URL.: http://pirsa.org/06070054

Abstract: | will report my efforts to describe elementary Quantum behaviours, specifically single-particle interference and two-particle
entanglement, in an accelerating frame.

Pirsa: 06070054 Page 1/44



@m‘l’m ﬂmlu.ﬂf.i in &

Now- Inerh ol Fraae

Abowt Abuer

Why s topre !

What quanto wechadics =

What mam-incrhel $mme L

7.
















Pirsa: 06070054




Page 8/4




Page 9/4




S'{':rlikj from rest, particle of mass M, expedences a constasit foree
x(x) =+ 11'}:1 - x E T
o™
o= X

O =2TYE Fi..
n

V epaw

R= =
= F
".... =

(t+ e

®©
@
CE) afx) = _ %
G2) L

glx = (ax + x™)
[+ x

mﬁﬂ.{im 2 ®

al tematael ‘Flf‘&)
- — ==
(F.hr =1£‘1L—:) dx=dy = x=¥-L= (l‘ﬂ'}t- = [




an Nawe Yotion
andm] {rom rest, pacticle of mass M, expedeaces a constasit foree
Fx

o
Moc™
F A o
ne

!
x =0+ 2"y =

Q(*‘l = i +J‘ll}’i' =

(X"

%{ﬂ = (x4 x
[+ x

Lf’;

®
@
3 a(x) = e 3/ — =t
®

rl:nuhm
(Fax=ap) > &2=40P=> A=¥

Efw-!{.f&)
(Fle=2E) > ax=2y = Xx=¥-







g R DR e propee trme T of e moviny peant (eleck)
j: = Sinh *

h_!.rivd‘i'cﬂ =

% L
47 =(r-—{:“tﬂ)"&x = = K(r —Ft{t])"ut = s.i‘.ulg-‘;t = &= Al

Pesiton X as foachton of o

¥ = coshT —~ |

Aetivition,

:_.L F - Ji'_,.
x:(l+i):._1:(|*5;,g.\q) — | = cosh — | ]




I,I_{‘a.':!rbph{b Hation
Time 2 as foacton of prepee time T of $he Mviuj POTH-T (cloek)
_;t = Sinh T

r{tﬁud‘u o

dn=(1- WY ax =S fr*g(l—ﬁ{t})" =sinlk £ D K =il

Positton. x  as fumchion of o

x = coshT - |

iﬂhﬂ!—‘[“lﬂﬁ_

x = (H—i )L—I "(I-b':mi-\"r) —| = cosh®— | )




Time 2 as foachon of propee time T of the woviny rnrn‘l' (clock)

= sivh T

r{muﬂi‘ﬁ + 2 & o
an=(1-8 ‘Y ax S =(( Py u =i & D K=k |

Position * @S fonction oF

= cesh T - |

Aagivikion
"_(|+-* )1- | --(|+5...Lr1.) —1 = cosh T — | o]




Hyper

bolic Hotion
mt (f.la dt.\]

Time 2 a5 -Fuﬂfhlﬂ ot 'Pﬂtllr time T of +he mui\tj ro

;t — sinh T

T desiuetion o
= ciah X = x =T |

an=0(-@ m)‘*ax > 7= Q(i—@tﬂ')"a:t

Pesition. X 2 Loncdion of X

X = cosh ™ - |










| <
-l&w-qlqn_} am Y '-nw v Awd %ﬁ\ *‘t m iy
X :tf'#\"rf"l\" “ 3

R 29w ) stak 8 |

e [Cien - 1“].‘— |

T o= ey E \

Py

:.r‘&_lﬂu'l tow, 7 |




:'—luﬂ.jin] am Kr-aﬂi m'ulgpullhj the Time T

x=(14x )eoshr — |

£ =1+ x') siak

f = [(H—!\t- il]p"‘- |

x
T = "'ﬂqh—‘ __E)
| +vw







-TI'\ reec D‘ < ﬂpfa“ufﬂtﬂ t+e

[. Uﬂt‘v&[ 'I"tl-,“‘ﬂ'[_ EP::{; d; Ht
dur[ =1 -

i:'flﬂ es ugh (

[+ ‘-— = "'(H-I’J
‘.il' Coms bupet

X = canstudt I+

2. Breakidown ﬂ‘-!'ttd di.hq
'
=
vi! = (14xf)
3. ﬂc]hrutf-m&imidhs
™ omt e unan, h(" )(

[ €-E)]
e ¥ (&) # YT(E )[1 "'(%)(i‘{;)]




_”'II'T.L P—is nPTtx‘u‘tﬂmf'S
I. Unquq{ relative Efmlt e} Hhe CFranes
x

o

[
- : r udh .
3 -E

¥ = tomt bk bex
2. Brealdown -if-ﬂrﬂ.t! uu;'h‘q:

._(ﬂ = (%)—n't;) ww{uf'f%

: e :
ugk! 5 (14x) y = %_}(’_{_Q i Jﬁ

3. Alernntise ealeolativns o} mmfm(nlmuﬁ') in comsistent
in com

et WE)E £ w(E)(AY (@]

exeny ¥ -‘%’ F ¥(& 1‘3' = '
=) : COVER)[ BGE)]
!




T’\ ree D‘S qPTaq‘fﬂ.cﬂ ts
l. U“T"J rzl-:f*-ﬂ._ Epul[f o} +he #—nqgs r ugh f
o [ A da’ — -(H-xj X
Mx'z [+ Fr}!___w*“ I +x

b F:’mk-lam of speed odd; o

Ul > (1 4x)

— /A =
3. Alhﬂl{ﬁ;t&&plﬂh 6-'- ( Y'ﬂt) Ii

&) H‘ HD = = q

e fung (.IIJ\

13') i com sict et
Mmt.q‘hu-l,

umr“




Three Q;upro-‘duu*l
Uu‘uql relative tpeedy o} 4,
x

-
“nm#-n

I. Fanes

+¥x

e Rru,hlﬁu.u of irul‘ n“ih‘ﬂ X

&y _
vek! = (1 axf)

W # w2
eneryy T(—‘g) +F H"?Wfi{‘:
A

b !







Prime —Frame clode at x' keeps 2! fime not T Fime, where
pr »

= (|+x').!:r

—pdicifl o -(}; =Jﬁ‘

a4z’ I+
x=teust X =ton ¥ =epast

(E—é) (A) (tﬂ! uhu:- i h‘ o
- @AE) { ;

tllhﬁl ot E
3. The idedibror twwslving T's el @": ave testored




Veime-Trame clode at x' keeps ':tr+1"'ll!.,’ rot T Fome, whese

Az’ = +x" )T

(e
t-

(_1.5) - (%) _.(?I;‘D whee

vas mow
B (%3('&':
3. The idedibior awhing Ts el @5 ave vestored







Priae—frame clock at x' keeps it,'i"i"mt., rot T Fome, whese

ax' = a+xYar

| ( —d
I+

aT x =toust

(%) = Gh) (““‘) whese {“‘,E l‘f;'

i (‘A}(‘“ e | inthead of

3. e idedibis tawliing T e @'s ave vestored

X ':m{!‘

‘l__:f
a1







CUn 1o the Quantoun Heckamics

S;h&lt ~tarkide Frin 5 3

Y = o* (Pax-E)/X a t.i{ﬁ,: -EX) /X

— 1.{»**-[ -k c"f"‘{(fk' "'l_‘)?'/.ﬁ = (ER"E,_)’:/"-
A

i

2




CH 'hJ 'H\t_ C?ulm_fm ﬂuhl;ti

Si‘nﬂl;r R.z*‘i:.l:, Frh.jr_i

Y = Ei (Pax - Eg2)/ XK . L; (Px-EX) /&

- 2 caa{(ﬁ- POX/F — (E-E)*/R
Y —

i

(2




CH + the C?uufm Hecksuics

Si‘u&lt ~farkide Frin ges

Y = o> (Pr¥ - E)/K . t; (Px-EX) /&

= = 242 cas{(ﬁ- POX/R - (ER'EJ-t/ﬁg
Y ———

I

2




Cn to the C?ulufm Hechawmic s

Si‘u}lt ~tackidle Frn ges

Y = o* (Prx - E)/ K . tif{’.} -E ) /%

Dy = 24 2 :oa{(fk—fl_‘)x/:k — (E-E)*/%
N ————

i

¢







Tl et my _spolie ) i |

—

- -e;u.*":k = Sge e @t 2l

2 M»mmiﬁhm’ ekt ab w v
F'= ) () i +2 (AN me AN
— -‘:ﬂ-,t_ widfa T W -‘lf‘l “'&')“]th

. speed = %‘L - ,E_jg ® =i Yl_)""é ==y

9. The wom-pmartral frame - r

@ = Swet gqi 2__, with 1 ("";:_
¥

Frine waitle = [ - T] “w,
: - -(...’E.)




3. Rest Frame of e ‘!:rw\’r_i (parkiele wmass Mo Speeds 2 | inerhial
@ = 2w (L) monrx [ S Frge vz~ pi-@y1E 1A

2. Avolher Tuertral Frome | wowmy reght ot spead v
§5’= V(L) () monritt +2 (AL me' X/aT]
=) fomge widtez W [ -({-)"1 tw,
Femge speed =d¥| . BBy =
3. The wew-merbral Grame §"""‘“ s il-
@ = seme w2, itk X (ED

%{;r}-tr_ﬁkﬂ\‘[l* ,ﬂ)]"ﬁ
‘;fﬂ.,ti'&l-k —— ..__._)










Twp Paxticle Fﬁx’u ( Coatshrennl’)
Y =e "¢E. “4' Jld":--"._I¢‘li--

W'y - 242 [(tbg-ﬁ)— (df:-tl':’)-j
"M.._.-—-"‘—"@— =

Fow mass m, ant speed 2 , €1 tuerhsl Fmme |
o im  the pom- e 1S
in the Mhl'ﬁr:nt.

B'= § v (2) D 2mux/k + 2(ENDue 24T
-¥( &)‘-(&) { 2w, hl..!‘_fth +E (_-J'D(A)H 2 Jt' (3] }

t+8
@?fa)ta S"‘l #ll; S‘f‘-‘f‘.’:: = censtanT
ome spatial cyele owe tmp cqcle 4
Hﬁ ?"’** %) fet,ay ~ #F sas |
e lasc. € : un.J.Hn ﬂf‘—"‘ and, ,r...;-tmlunl-m

Page 41/4




Twu ~ ?m“l'?blt Fﬁq&t:ﬁ ( Comdstromal )

R R o at
"'¢’E.¢*4'L - ;qlb'_**ﬂ-

Y=e

S yfy = 2+ 2 [(de-¢)- (d»:-‘f'b-ﬁ
« _—% —

:3

Fowr mass m, ant speed I-ﬂ}J E in e pom-tucshel fmme (s

in e imerbal frame
= § v () e /% + UTEND e 2YK]

X

f Y O]
3 (BB mnn sk v (FY R A
Sinee ?
QU £y ~ § ™t dxy = (waz! = constedt
cue spabinl :c:;,h_ e h‘f"’?‘“
gxutli IJ-JI;\ = Qf i,JtI; Il.;t.;j /Qf!t,-t‘.) —~ #r‘lf' Aselk !

":_":') Condtiome | ‘an]u heve Cewreet wihth, speed, and space ~Hime loeahion.,

7










