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(1) B2 ety 3R B0 00 0] 5 SE 5] B
PO B v 2 R SEhriez i 2 “AFERT ‘BEYR9h
HHIrAE ” . Evidence about the “ Dark Matter ” in Galaxies:

g Actual Rotation Curves of Four Spiral Galaxies
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Rotation velocities of satellites of galaxies imply that galaxies

have large halos of “ non-luminous matter ” .
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(1T) BG40 R i R ) 3 v AR Y [
AT R B AR P A% L DXSRIE) B B BT X 5 B I 11
RBCFHEKX R, WEZEFAICELRE T i =M oT .

[ 5% —] MOND it-(Modified Newtonian Dynamics of Mordehai
Milgrom) . ZIRIR HARMIL 02 = \Ja,GM FEMiE H R R e 28
fITully-Fisher %X £ 0° oc VLo HAX G0N Tk - % B-pr it
TeVeS model of Bekenstein‘s Relativistic MOND (astro-ph/0403694) 41,

[ 5 _] MOGs - Modified Gravity models. &2 X405 54 5| 1
EfE, XY Einstein/ XS RMTE L, MEEIES] 7. BAKE:
Brans-Dick #1121 f(R)-Gravity (Sean Carroll @Caltech). 1&H DGP
braneworld acceleration model of Dvali-Gabadadze-Porrati gravity (2000) .,
Moffat’s STVG (gr-qc/0506021) 561, Chern-Simons gravity!Z 1 Weyl
Fluid model & f(G)-Gravity H1 5 £ ] f(T)-Gravity <555

[ 7% =] I\ NEinstein FEIEM, $EHERE RPAEEKE
) R . AR T RESENARR > R P RES.
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(TN 37 Fo 2B e SOAH A X B 42 IR il 3R A Joi 1) A
o @ 5| N5 BRI E A3 EA <3 4R LR,
FERRE AR T2 LT a0k &, BC RIS 23 ) 28 38y
Fr Rk AT 8
X — 37 P B 2 B HE 22 P2 A 5 i Maxwel L F22H . /it
1531 10 55 H 37 2 FH 25480 T Proca )i R BT VHFA 5 72
Vip(r)+n,p(r)=—-p(F)/ &,

Keftd, HSEmEr LS R

o(r) = 2 (cosn,r+ C,sinn,r)
dre,r

X W HJCoulomb € f3:
F=-Vo(r) = or [(cosn0r+C 51n770r)+770r(sm770r C cosnor)]
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0
drwe,r
* ZASE r<<1/n, BIX I H B] LLE A iR E |

Coulomb#. OA4“(x*)+n,24"(x") = —p, J*(x*)

o FATEX 7o NEHEAE BAEHBRHE T 2, HY)
HENX: B THRRE H’J%iﬁéﬁﬁ* IR,
Uo_wo/c%/ﬁ%ﬂ_\" jE/J @ 31]‘72&#‘?"

{E}/@ﬁ%o HrMaxwell T FE2H

o(r) = (cosn,r+ C,sinn,r)

. _ B
V'E_ﬂoqﬁ(’”at):_, VxE=- (21
E
’ OF _
VxB - Mo A(r 1) = ﬂoJ‘F:UogE V-B=20
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o XL F5] 175 B
VD (r) +9,’® (r) = 472G p (7)
ﬂ%:‘hﬂﬂj\i L e, =2B.1, , FRATHR Z,jj'%ljj%
EI/JCI:TT:I%%& M n,=0,/c, /%‘Zﬁ’/fj—?ﬁ ¥BO Ej

WM T iz B i R A G Ty i E. 127
Ry B8] 4 T e fa g i 27

o KRR =28mic A5 )1, HKR=E
K128 FLYENIZ A ke =06 =270

o LLEJTREAE ROFTE R OUH — U G /i 391 )

eSS
77)7'70 D(r)=— Gl (cosnp.r+C smnGr)
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. GM : ‘ |
A D(r)=- (cosnsr+ Cysinn,r) %ﬁ%%ﬁ%{fﬁo

o BRI T << 1/n, Xigd (FATFRZ NEER X)) 77 Ll E R
HhIB AL NIE F I Newton 78 5] J134,

o MTH C,=0 [fu, Al CUEEIRAE 3 e

GMm

g —= = “(cosn.r+n.rsinng,r)

Qhﬁpﬁﬂﬁmf@ﬂ%¢MEﬂt@%m,ﬂu%ﬁ%mm
Whe R e R E Rz sk tE, B/ L 1 . GMm,

m,v° —
GMm, | 2 2 r
> (COSUGI/_F 77@7'511177(;’”) =—My—, T]g = 2Bo77o AT R 2 T HT Tﬁ‘?”
(i oS, r r fE 1> 1ng XIERIFRE
6"y = v =% = GMy,.. BRI 317
r BT ST S 4k

(e

/

cosn.r==FL,

v’ = GM (1, sinn,r+
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Remarks: Index conventions Throughout the Paper
Latin indices i, j,k,[, m, .... etc. go from 1 to 3;

Greek indices u, v, o, T, a, B, v etc. runs 0,1,2,3;
Capital Latin indices 4, B,C,D, E, .... etc. runs 0,1,2,3,5.
dx = (3D space element) = (dx') =(dx',dx",dx>)
dx" = (4D space - time elements) = (cdt , dx) =(dx’,dx",dx*,dx’)
dx* = (5D space - time - time elem.) = (cdt, dX, dx*) =(dx’,dx',dx’,dx’,dx’)
Einstein’s summation convention: paired indices imply summation.

33
ds® = N,dx‘dx" = Zandx“de y My = diag(—l,l,l,l)

1=0v=0
ds’l= nAdeAde = nﬂvdx”dxv +e(dx’), 7,5 :diag(—l, I, 1,1, 8)
e=x1

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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LR 1, e SRR I B AL R (U P 3 vy
5% R HrIH 3R H P AT R K ZE AR K (1905) -

MRTR RIS — R EARBL: RSN R B ——Br e VI B AE
FEEMBIES B AP HNMNARFHANEN, BERRSS R,

MXRRISE R B AR SRR e ol 0Py
MR FARAT 15 1% R IEAE ﬁﬁ%ﬁfﬁ?’ﬂc, 565 ”213959%

Einstein 1905: Derive LT with the
same equations of spherical light

. 2 2 2 2,2
W X+ +zo=ct7,

w-u

xrz + yr2 + Zr2 _ Czt'2
In 1905 Einstein assumed that: these equations
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R E XEGRRE: ST=C - (P + )+ 2.
muﬁ%gg%%tpmﬁ S'ZE(x'2+y'2+Z'2)—czt'2.

2 .
If set S* =S8" then S =S" =0 for light.
/ Minkowski, Space and Time (1907)

:z/\aé,%i%'ijmkowskl (1907)[E AR, ERRM )

NI RE 5% R ECETTACE, oG AR
E’]%ﬁiﬁ‘ﬁo > HILtIR BAMMMEF H Lorentz Btzifﬁécy

0%, ¢ <Xlay19219t1)a Qzayzozzatz) O hznt), (8, 5,25,8)
Szzcz(tz_t1)2_(x2_x1) _(yz_yl) _(22_21)2°
S*=c(t,—t) — (x5 —x)" = (¥y = y)) = (25— z)".

201648 H 24 H 55643 Burhan Salay @ Physics of XJU 11

]J




Burhan Salay, The New 5D Relativity and the Nature of the Dark Matter

%y o 2
Lorentz 22 # J2 H.i% . —= 8 e

C

~ O

”xr:y(x_vt) XZQ/(X +'Ut)

i &y =y
1= ' = AR
7>t5<y [ 3t£<Z=Z’
e T 4 #h

ct=y(ct'+ Bx")

ct'=y(ct— fBx)

With the light traveling equations Einstein derived the LT

naturally. P,
Q: Does the inverse process also holds naturally?

X*+y 427 = & x"P+y7 427 =c’t'7. 1905
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¢ Qur basic conclusion: The space-time interval vanishing condition
for light traveling 1s not necessary. So we can omit the light
traveling equation S* = S'* = 0 of Einstein -Minkowski. This
means that, for light rays we can also have §* = §'* ;_'—/ 0, or the
LT is more intrinsic than the invariance of the speed of light.

New postulates of the New SR

(a) The postulate of relativity: The laws of physics are the same for
observers in all inertial reference frames. No frame is preferred.

(b) The postulate of 4D intervals invariantness in the ST: The 4D
intervals of any two events in the ST are the same in all inertial
systems, i.e. S° = S'?, and omit the intervals vanishing condition

S? =2S8'" =0 for EM waves. = New SR.

With these postulates one can also deduce the LT naturally. But
there would be something incomplete in the theory structure....

20164E8 H 24 H 5845643 Burhan Salay @ Physics of XJU 13
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2. Construction the New 5D STT Geometry

ds’ =1,,dx"dx” +e(dx’) =-b?c’dt® ,b=1/J1-¢a’
PUAE, A5 = e, WA SER) 5D ADREBIHRE: p' = m, T = (myg my )

AT, LA 5D AR EER 7' -5 -2F) AT TT

7' =2y, 12y, @(782) > 3y,.... FAFELNHIBTH, HHITE.

-------- W7 RE—WH (BEK) BEFAEXHEELR,

NT RRREANTE, DAL X =a,c7 BB NETLLEAIR. Hor g, AR
T B0 T A 0 5
KXt REHT SD Sy fEE Pt = ) 5 = X Pt BAEIB BRI

Mk 7’ =2y, 12y, ©(782) > 3y,.... K, 1B a,=0 .
f4E Particle Data Group T 2010-2012 24 20X KE, HEl R Ak
80 Fh I th T4 AAMERHE, PDG H¥E/E rpp-2011.zips rpp-2012.zip #, Hudk :
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2.1 Definition of the New 5 Dim. of STT Geometry
ds* =n,dx"dx’ +e(dx’) =-b7c’dr* , b=1/\1-¢a;
o TATATLAE MMM L, x° = a, c v FBINEINE TLLEALHR,

Ik —2 % X .y
_ X .
P> =m,b = =a,bmyc=n,J;,=1n,jh (2.1)
o b= b RO T A 2 A =k s

M Ezr ENE A BRMNEAR L =0, IR
Mo NFRA K BRI Ba 4 i 4L

o H—BsDKEER 15,,p'p"=-mS c’ (2.2)
W], sk AT DA
105 705 n,°J,
a,= = _ 0 V5 e=+] (2.3
0 bmoc \/m0202—|—87702J32 , b \/1"‘5 m0202 ( )
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2.2 Light Propagation in the New SD STT
o ZEEAPCTHHRzy BETH s, =21, H (2.3) HLATAFH
e FHIR LGS EN p,” = +n,h A +/- 53R HER LA
N R HOET . 7R HTRYE RK Y, AR SR SO gk
AT T SDENE S R p,* =hk* , WIFRATFHZE € SOGTH
SDREN q .
E'=(byolebk.tn,) | K =a®/c® o4
o MAGTHISDIIE A UABEAI?B E nA’B’/?A,l?B, =0
B b’-b’=—cn, /o’ , b’-bl’=-¢cn,c*/o? (2.5

o XA RK S KB AR R m B A I 20 A FE AR R SR R AT
PIBKTEH, ARG I5SDIEsh i g OGEAZLFEFSDIE)
5 = MuoX X7 + 8()675)2 =0 ,5° = nﬂ,a,x”'xd +<9(3675')2 =0 (2.6)
o BENIZASDEAIKMEIPEI I TIE. HIDHEME3 TN IZN
................................... D = UAB/;AX;; — UAfB'l?AIXf' = constant (27)
20164E8 A 24 H 5175643 Burhan dalay @ Fnysics ot XJU 16
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D =n,k'x B—UABI?A' flzconstant (2.7)
o ATUREIEANREPOT RIS IR ET LTS o, =17,¢

xy5=CT =tw,ct/w :>T=ia)t/a) (2.8)

oA+ S A N B e BB e NG XEie it T
EI’J [ 45 1 [R) S5 AR &I 1A] ¢ HOS< &%, AT RAUER] E3U LT A=

o ik, LU HE R OIREPERT T (@)= J1-s0) o’
r:ct\/l—gz))—zg:f(a))ct r’:ct’\/l—ng f(o)ct' (2.9)
o 5D REIATEAE T2 H B AFAE 33 R R R T P2 AR T A [R] B AR A
o, R U, =u, :cf(a)):c\/l—ga)g/a) (2.10)
[ B AT U\H@JTSD NG /Bz%i (2.4) KRk

it = (?,f(a))k,no) = (ﬁ,f, 770), K2 =w®/c> (2.11)

201648 H 24 H 581564 Burhan Salay @ Physics of XJU 17
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3. New Maxwell Equations in the New 5D STT
o FATE—LH 3
The first A“(x") +n, A (") = —p S (x") (3. 1)
PP O () A () = g T () )
Gauge Condition: 0 ,4"(x") +77qA5(x“) = 0. n,=B,n,
o XEAEFRE T X GAEE, SDRE LA Maxwell /5 F22H 1 {7

U TFE, SEH I Maxwell 5 FE2H ) 4-F . X TR,
DL E RS T B Poisson TR : V3 (F) +n,20(F) = — p(F) / &,

ey 1 .
KT V() +n,)0(r)=—-—08°(F), n,=1, B,=1 (3.2)

€9

N 1 :
AR o(r) = C [cos(n,r) + C,sin(n,r)] (3. 3)
drre, r
E(I”) - Vo(r) = ; Qg |:COS(7701”) +}/So sin(77,r) 17, sin(7,7) —foCOS(Uo’”)} (3 4)

201648 H 24 H 581564 Burhan Salay @ Physics of XJU 18
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@ =10cos(n,r)/r C,=0

_ F=-0.¢9=10cos(n,r)/r’ +10n,sin(n,r)/r




Potential and Force of the New Coulomb Law

@ =10cos(n,r)/r C,=0

F=-0¢=10cos(n,r)/r* +10n,sin(n,r)/ r
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4. New Newtonian Gravitation from the New 5D STT
o XN R AR G| 71 T B A
V2®(r)+nG2d)(r)—47sz(F) 4.1)

Kk, Hp n, =2B.n, , IANIFRZ NG 1 RS REH2L
M n,=w,/c , HFFEHT B, KT &35 55| 77
Fu i E. BRI NERAL I FRIEEASIEN 28

o KRR ns=2B,n, BHBIGI 1T, EERERSE 4N
Zse k§:770G52770

o DL T RRAE SRR UL — R CHT T 3 S5 N
D)= - M

(cosn.r+ C,sinn.r) (4.2)

r
5(r) =~V D(r) = — GM|:COS(77G r) +r§30 sin(7 ) ” sin(7,. ) —focos(nG r)} P 4.3)
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o XTH G =007, #ir] AR A 5 e
d GMm
F(r)=-m, d—CD(r)— “(cosn.r+n.rsinn,r) (4.4)

. ﬁTﬁﬂnﬁBH?T’%ﬁﬂizzﬁPﬁ’Jlﬂ BEEOL, BHeS MBS R Y
Lagrange %

/= 5 (r + 1207 +r @~ sin (9)—V(r) V(I’)=— cos(n, 1)  (4.5)
r

o FHICAF R S A B R URRE P IE T AR v, 0="0n, - " cos(r, )

h,=r¢’sin® 0 = const., with 0 =z /2 = ¢>=h,/r#0 for h,#0. (4.6)
0= 7[/2:>E=m—(r +rg )+V(r):const:>E=%m f2+V ()= const >0 or<0. (4.7)

12 A3 z;ijj‘j‘ﬁiﬁl%?.)}‘[ &) T2 Bound states E < Max[V (r)] = o

2
() F()=0=>F=rp® If 7 =0 %:GM

0 _
,forr>r,=1

Gl ’”(P r+1nrsinggr), n.=2B,n,
FeE R A V;ﬂ(r) 0, V(1) >0 for E=0.= 77, r = gtk v} =GMpn, for E > 0.

HAMONHA & R FRE AN B4 38 &, my WK ARBE, r AR
PH 2R B R AR L B PR M,

« F& Tully-Fisher>< & H B,=B, (M, m,) > -’ b, =
201658 H 24 H 587564 Burhan Salay @ Physics

M2+ Mm,



Burhan Salay, The New 5D Relativity and the Nature of the Dark Matter

FrNewtonE 25 JE Newton EEHI ELE ()

107

Potential and Force of the New Newtonian Gravitational Law C =0

2

= h(p GM ' " —
Veﬁ(r)=mo(r—2— , cos(nGr)J =V, (1)=0, V5 (r)>0, ®=10cos(r,r)/r

i 2
;}2}1(0

=0®=GM (cos(nG r)/ 1+, sin(n, r)/ r) >0 . g=-0,®=-10(cos(n, r)/ * +n,sin(n,r)/ 7)

=1/n,

+ * 3 -

AR

77G :230770
. M
g = =0, = cos(,) ¥ rsinGn ) =0 Bt

Th

ere are bound states E < Max[V(r)] = ,forr>r,=1/n,.
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HrNewton J1 A 5| JJBAES X HI42 1] 7347 MLAK B

Radial Potential distribution of the New Gravitational Law in the outside of r = 1/eatl)
® =10cos(n,r)/r C,=0

GM
............... There are bound states E < Max|V(r)|=——— forr>r,=1/n..
20164E8 A 24 H 5/ 564 Burhan Salay @ Physics of XJU 24
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HrNewton J1H 5| JJHAES X B4R 7] 73 A7 SLAK &

® =10cos(n.r)/r = C,=0

r>r,=1/n,
g =—-0,0 -10(cos(n,r) / ¥ +ngsin(n, r) / r)

20164E8 H 24 H 51564 Burhan Salay @ Physics of XJU 25
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FrNewtonE 25 JE Newton EEHI ELE ()

101 Potential and Force of the New Newtonian Gravitational Law

® =10cos(n;r)/r C,=0
g=-00= —10(003(77G r)/r* +n,sin(n,r)/ r)
=1/n,,n, = 6.24820x 107" 1/m =1/10698.44U

g=-0® =cos(n.r)+n.rsin(n,r)=0 , B 0

LM Mm,
£ ¥ £ 3 & 3 Newtonsan Grawiational Force
R Minus Newtonsan Grawtabonal Force
New Newtonsan Grawtabonal Force
= r,=1/n,, =1/2n, ~1y/11.82228 ~1y/12

<4
10‘
<
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(4 &N

MO 7. J)

Mgt ~2nm +7m /2 = 0" =GM1,, UGEZBOUO’BOZ\/MO2+MMO

o XTORFH R my = Mo BRI R F iz, RE M >>m,~ M,
4 M, " M
\/MOZ + M m M

o FATHURR R0 K REIA RG] IFEN M = f,x2.61x10°M,

AR R A 3% v =220 knvs, FHFIFH KA E RG] )15 %
GM_ =1327124411x10* m’/s* , #—HF G HKPH R /MNZEIROort
RS REE - 200004U (0.3161y) < r < 500004 U (0.7911y)

B

= v ~2n,G MM  (4.6)

0

< f,=32150 =n, =0’ /2G1/MM® ~6.24820x107"° 1/m ~1/10698.44U
ro=1/ny=1y/591114 =1ly/6 =r,=1/n,, =1ly/11.82228 ~1y/12

o BE—I0 0] 15 2 B R IR AR IR ST A AN O PH AL ER ] &R S BN
w,=1,c~1.873162x10" Hz | M = f, x2.61x10°M_ ~8.391150x10" M

................................. S —— ;
201648 2458, Note that, MOND gzl | M'~1.6x10° M, = o9



Burhan Salay, The New 5D Relativity and the Nature of the Dark Matter
MO
M2+ Mm,
o RGN, ERTHE— BT S ANE BRI RS R A AR A e T R
e NER . BN, R R RN EYIR m, <107 kg AR
YBRHE My~ M, >> [Mm, , BT AT AAS 2R H V)RR AR T 2%
sahit, #F B, ~1 . KL, X/NFREDRMAE (E1THER)
vl =2GMn, > v, ~2n,G MM, for m;<10kg  (4.8)
o XTREEKPERIRE R my=Mg.>My = B, ~ M,/ MM,
AT, 2 o2 ~opGMM, I (MM, <0’ ~2n,G MM, (4.9)

@E%Eﬁ%W%Ej%@@w%ﬁﬁéﬁoé%,% (4. 10)
v =2GMn, > v, ~2n,G > Ve m2n,GM M /| M M.

m

o iR, ﬁﬂ%?ﬁx?&ﬁﬁﬁ%lﬁ R, ARV R e A Hh
e iﬁﬁﬁm,ﬁﬁﬂ QEQTHEE%%W“@TH

Ngvr ~2nw +7m /2 = 02=GM77G, n.=28B,n,.B,=
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S. The New 5D GR and New Schwarzschild STT
o BHAEERF ¥ =cr,=a,cr F5D BN 280 0] LLE AL
d5° = g, dx*dx° +£¢*(dx°) =-d7? =—*bdr’, b=dr/d7
o IXPPATUH IR I A 5 0 SRR )T I [ - 2% [|] - 1R B S 48 T LART 4544
g p>=myb a’dx =a,bm,c=n,.J, , n;=2B,n,

o X4 g=1IF, ¥ Einstein %51 G,, =—«(T, +T,,)

(DM) po
o BOIRRALG] F1 s B s R S, AT USR] LR SDHE AL Tt
2
ds’=—-(1+2®(r))dt* + 00 2(a’6?2 4 sin? 9d¢2)+5(‘j\;5)2
+ HZ%§ Einstein 37 /7 1% Go = KT oty o 75 , B, 0
f@r)y 0 0 "0 \/M +Mm,
0 r 0 0
KTgﬂO' ZKT(DM)ﬂa = 0 fé) _UGZCD(F) 0 f(l/') 2—(7’(1)(1"))
0 0 0 _7762@(7')
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6. Summary (1)

(1) LT 1s the same as in SR, but the speed of light frequency dependent

u = =cf(w) —c\/l £’/ o - Where @, =1 ,c. And there is an
invariant proper time , —a)o(t t,)/ w=w,"-1t)/® on every photons
which proportional to the propagating time.

(2) New Maxwell’s equations o4, +7 quﬂ = —u,J ,, the gauge condition
0,4"(x")=0, where 17, = B,n, , and B =1 for photon.

(3) Newtonian Gravitational field is only a near field approximation of the

real one, i1t should be described by the new Poisson’s one

VO (r)+n, ®(r)=47Gp(¥) with n,=2B,n,, where source-object
dependent factor B, = Moj\j OMmO which obeys the Tully-Fisher relationl?°!-
(4) With the facts of the spherical Oort Cloud 200004U(0.3161y) <r<500004U(0.791k)

Bl and the Solar system in the Galactic structure, we have computed the

preliminary value of the EM Characteristic constant o, =17,c~1.873162x10"", Hz
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6. Summary (2)

and the Solar system in the Galactic structure, we have computed the
preliminary value of the EM Characteristic constant o, =7,c~1.873162x107" Hz
or 7, =0v>/2G MM ~6.24820x107"° 1/m ~1/10698.44U

(5) New Einstein’s equations G, = —K‘(Tg A Tw) , with the conservation

law T.” ., +T* ., =0 give the above new Schwarzschild metric with
’ ’ GM

new gravitational potential ®(r)= - (cosn,r+C,sinn.r) , and all these

results naturally include the dark matt]ér effects that the Newtonian
gravitational law and GR fail to explain. VO (r)+7," @ (r)=47Gp(7)

(6) The nature of the dark matter hides behind the incomplete recognition of
Newton about the law of gravitation, and Einstein inherited it accidently. So
GR is also incomplete. r,, =1/7, ~1y/5.91114 =1y/6 , @, =1,c~1.873162x10" Hz

Conclusion: The nature of the dark matter is just the effects of the new
gravitational potential or the new gravitational law .
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