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METRIC-AFFINE GRAVITIES

TORSION <> TEGR GR action NONMETRICITY < STEGR

S = . [ dx*\/—gR
~ 7 )Y X gr

/ where R — curvature scalar

Riemannian geometry

1/

T¥,,— torsion tensor

Q*,,— nonmetricity
tensor

STEGR action
S = . [ dx*y=g
- 2% X gQ;

where Q — nonmetricity scalar

TEGR action

1
S = ﬂf dx4\/—gT,
where T — torsion scalar
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MODIFIED METRIC-AFFINE GRAVITIES

4 )

TEGR action
1
S 1= ﬂf dx4|ellT,

where T = ZT“‘“’TOW + ET“”VTWV
—THT,

g J
T - zl +a,b,c
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Modified TEGR action - NGR
1
S = ﬂf dx*|e|Z,
where T = STOHIT,,,, + T/,
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GR action

S = 1fd */—9gR
C 2x x Y

GR equivalent

Not GR equivalent

( Theoretical analysis

Limits from
Experiments
Astrophysics

Cosmology
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STEGR action
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Modified STEGR action - NewerGR
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LOCAL SCALE TESTS OF GRAVITY
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Parametrized Post-Newtonian (PPN) parameters quantify deviations from GR in the weak-field limit.
¥y - measures how much spacetime curvature is produced per unit mass (GR: y = 1);
f - measures the nonlinearity of gravitational superposition (GR: f = 1).

We need to connect parameters from NGR (a, b,c) and NewerGR (a4, a;, a3, a,,as) withy &
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SOLAR SYSTEM

Light bending
(VLBI, Titov+ 2018)

Shapiro delay
(Cassini, Bertotti+ 2003)

Perihelion precession
(MESSENGER, Park+ 2017)

Grav. redshift
(Pound-Rebka etc.)

PULSAR TIMING
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RESULTS

NGR parameter k: constraints from local-scale tests
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[-6.6, 0.3]1x107°

[-11.1, —0.7]x10°>

[-5.6, —0.2]x103
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NewerGR parameter 5: constraints from local-scale tests

lo interval
20 interval
== GR(6+1=0)
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SOLAR SYSTEM

Light bending

— -5
(VLBI, Titov+ 2018) [~4.5, 4.5]x10

Shapiro delay

— —5
(Cassini, Bertotti+ 2003) [-0.1,2.2]x10

Perihelion precession

(MESSENGER, Park+ 2017) [-2.5,2.5]x107

no constraint
on-6-at-current
precision

Grav. redshift
(Pound-Rebka etc.)
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1.

NMOAPOBHEE
O PE3YIbTATAX

Ha MOEM nocrepe B

«rpaBUTaLMOHHONY,
onuxanwen, dbecenke.

B Hawen ctatbe no Tectam Angd
NGR B ConHe4yHOW cucteme Ha
arXiv: 2605.05500

3AKJTIOMEHUE

4 2

CENYAC
B PABPABOTKE

1. 3aBepwntb TeCTbl B COfTHEYHOM
cucteme gns NewerGR;

2. 3aBepwuntb TecTbl 4epes [1K-
napamMmeTpbl  (NynNbCaUNOHHbLIN
TanmuHr) ans NGR;

3. 3aBepwuntb TecTbl 4epe3 [1K-
napamMmeTpoB  (NynbCauUNOHHbLIN
TanmuHr) ans NewerGR,;

g NMEPCMNEKTUBHO 2

B PASPABOTKE

1. Tectbl NGR n NewerGR Ha Y[
(TEHb, cnNUaHKE U T.4.).

2. Tectbl NGR wn NewerGR Ha
KOCMONOrM4YeCcKnx AaHHbIX.

3. [Apyrue TecTbl

cratbaM "
MO>XHO

byny pan ugesaw,

NOMOLLIN. Co MHOM

CBS3aTbCH:

1. B nmwoboe cBoboaHoe Bpems
30ecb;

2. [lo noure:
parhomenko2.va@gmail.com

3. B Tenerpame: @physvlad
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