-M'

VBGh Jflc nterpretatlon of Inertlal Mass

..7

= Heikki Sipila
— Phy5|cs Foundations Society,Finland,
g WWW. physicsfoundations.org

GTA SYMPOSIUM, Helsinki 28.-
29.2012 1



-

-

ach,(1838-1916)

GTA SYMPOSIUM, Helsinki 28.-
29.2012 2



i

achiag,_l@hysic

SRVEGEHNS attributed with a number of: prmuples that distill
15 J_Jrulw phyS|caI theorisation — what is now called
“MzlenllEln »hy5|cs

iFshiould Ibe based entirely on directly observable
r)na e 1ena (in line with his positivistic leanings)

=t Jr?- ould completely avoid absolute space and time in
, avor of relative motion

= ‘Any phenomena that would seem attributable to
~ absolute space and time (e.g. inertia, and centrifugal
force) should instead be seen as emerging from the
large scale distribution of matter in the universe.
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http://en.wikipedia.org/wiki/Absolute_space_and_time
http://en.wikipedia.org/wiki/Relative_motion
http://en.wikipedia.org/wiki/Inertia
http://en.wikipedia.org/wiki/Centrifugal_force
http://en.wikipedia.org/wiki/Centrifugal_force
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o rlist JJ‘JP“ TEView of the concept of inertial mass
SREST V.J rh and "Mach’s principle”
ROIE O] Mach’s principle for Albert Einstein’s GTR

,;) 1ems In the development of analytical
=expression for the Mach'’s principle

=
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L Mach S principle in expanding space

i
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- e Contradictions of Mach’s principle with modern
physics

GTA SYMPOSIUM, Helsinki 28.-
29.2012 S



E.
Galileo Galilei 1564-1642, 0%

(hather ol tietequivalence principle
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Sj@é; éahletg

eleration produced by gravity on a
dependent of its composition
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» r\CCJI'f 19 Mach, veIan and acceleration
clfe ] vmeanlngfull In absolute “Newton”
SpPeCe: ‘without any reference point

= He 5 proposed that fixed stars could serve
= s the universal reference for motion

-L —

- Also he proposed that all masses in space
are cause of inertia
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Macht r|nC|pIe and Einstein’
Jeneral theory%‘f—relatlw

-b"

SRYIECIS PriNCIpIE Was 1m Ortant source of i[deas
OIfEENEral theory of relativity

2 J\/LJSS‘r-‘» thiere in space influence local space that
Jr Wil —cause Inertia here.

stein used this idea for his theory of
=T awtatlon

= f -He could not solve analytically problem of the
-~ cause of Inertia but postulated that inertial and
gravitational mass are equal . This is his (weak)
eguivalence principle
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ofiinertial and gravitational mass
_____ Theory )’
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ahiewton, " Primordial property of matter
(ru 1anat|on)

SV acl Mass of whole space is the origin
.;9) nertla (no mechanism was presented)

s—’f : nstem, Postulated that the ratio of
' _- |nert|al and gravitational mass is constant
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SNstein took later distance from Mach’s
orisie] pJ SE
Y/ ch i \/er accepted general theory of
~Telativi
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Anelytical expression W
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2 Yfz]e) n—“ e gave an analytlcal expression
2 Ef] JceJr |ther could not
2 Maligls ason for this was that knowledge

- fﬂ.—

SoiEtHErStiicture of space was very limited
=== nd it was not known that Space is
— expandlng
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RIEmann-Einstein proposal
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SISPEIeE! IS three dimensional surface of four
ijem onal sphere. Finite, no boundaries
2 Sekle ce was thought to be static, Einstein
At roduced cosmological constant to

—
C—
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"]5’revent space to collapse

_-0 ‘Einstein said later that this is biggest
blunder in his life
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=EVIAK an-Sg. htela m@mﬁ s_—

dynr lan speculated that space could be
i€erdimensional surface of expanding
OUrdi limensional sphere

= 5 ﬂtola developed quantitative theory

—
.4-
‘-/'

— u-’b’ased on the idea that space is three
- dimensional surface of expanding four
- sphere governed by zero energy principle
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\Surface of four-sphere un'wéﬁse;.
- Observational support

SIS[IEIEE IS Nomogenous and ISotropic in
ege seale

SESPEGE appears to be expanding uniformly.

Eelative to any reference point

= (Cosmological principle)
~ e nertial force is same in all directions

® [The cosmic microwave background has
spherical symmetry (+small fluctuations)
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2 JJr]rJ; lach’s time (and durlng the
Jnvr‘nr off GTR by Einstein) it was not
KOs | that space is expanding. This
Sihformation will bring about a new

- - -
. — ——
‘-/‘

ﬂaroblem to solve. Why does inertia
_ appear to remain constant, despite of
the dilution of masses?

1 H ‘ h\\.
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Tuempe, Suntolar

Sj)nr\ dlly CIOSEd SPaCE
S,)Jc" S three dimensional surface of
UJJ‘ phere expanding at velocity of:

L-’ —’:

-

.,_:,-«.:»-v energy balance between motion

= of space and gravitation

‘.:’ -
il
— — ,‘-.‘:

=~ —— Conclusion from his theory

- - Inertia is work done against global
gravitation= Mach’s principle
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SNNNEWton’s formula F=ma there is no

]nJLJF that inertia depends on other
rru:'s‘- 5 of space. The reason is that it is
= ba lcaIIy an experimental observation.

= - et S assume that the correct formula is F
- = f . ma, where function f contains space
: dependent variables.
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Netal J‘F- 55 in space M
J Gr,JvJ_J onal constant G
Sbjstance R, from the origin of expansion

Ex| ’h"5|on velocity dR,/dt
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laws of physics are the same, .

BYEry\ here*éﬁd aII tlm‘e

SNEGIRtRIS reason flnction f=
HIVILG, &R »dR,/dt) in F = f-ma must be
clizgles S|onless and constant (=1)

=9 Al 5@  the argument of the function f must
«f‘b’e ‘dimensionless and constant
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SMIIESIMPIES argument orf F(M, G R4,c) IS

G MER,I- GX . cm, where exponents i,j,k,m

ruvé 0 be found so that q is

Gimer nsionless

:;a ""’dlmensmn of g is then

~ [a]=[kg'mi(m3/kgs?)¥(m/s)"]

e The only nontrivial solution turns out to be
(i,j,km)= (1,-1,1,-2)
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Result

HONNAE Previous dimensional analysis we will
cjeit .r,nad sondition that inertia is constant when
JI),J , >expand|ng MG/[R,-(dR,/dt)?] = constant

E r fls Iutlon of this differential equation is

',-_‘-‘ _—»..

| t) = constant - t#¢ , when M and G are
'.assumed to be constant

'0 Expansion of space is continuously
decelerating!
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[ ‘—‘Ar),} sion velocity is velocity of Ilght we
WJH Jet ero energy. principle

2 JJm"* |onaI analysis is in full agreement
Wi r:' %untolas model

== -Mach s principle don'’t predict dark energy

_-g_,,’

p
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Relation of Mach’s prmuglgmt._h’,
modern phys'fs-» '

SRVIEEh’S principle don't predict accelerated
,A,)er en Ofi Space and dark energy

C S.Unnikrishnan

_ ;’"\J verse with its dynamics dominated by a
"-"—:-*:::» energy density does not seem
= -La_ppeallng

Proceedings of the International Workshop on Mach’s Principle

and the Origin of Inertia held at the Indian Institute of
Technology, Kharagpur, India, Feb. 6-8, 2002.
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Relation of Mach's principle Withy

modern physics:

——— — — m—

o DzlpidElglelie)y and accelerated expansion of
S[9EICE Jf 1 contradiction of Mach’s
,)rmcur 2] also according Suntola
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SIVIEChTS principle predicts that inertia is
(:useJ y other masses in space by
giiavital Ional Interaction

= J\_LP 1ggs particle or field is needed to
=€ plam inertial mass
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2 Uglgll, Jshnan wrote in June 2012 paper
{@ne Good Reason Why Not The Higgs”

= TsrLehto has shown that masses of the
= 1‘1’ -

== ~ particles have origin in period doubling

| _" (symmetry braking) of Planck’s mass. No

Higgs field is assumed
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Final g&cluswn} -

SRIVIEIGHISH T erpretatlon 0 |nert|al MESS has Deen
JCCd,)F‘l more or less 130 years.

0 JmJJ- r5thave discussed if the Mach’s orinciple
Jnr general theory of relativity comply. Most of
"them agree, not all like Einstein himself

‘-/'

= *However Mach’s principle contradicts now the
hottest topics of modern physics; dark energy

~ and Higgs particle. This is so grave that scientific
community seems to avoid open discussions on
this question.
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