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Abstract

A static Newtonian gravitational theory is formulated natively in Quantum Measurement
Units (QMU) within the Aether Physics Model (APM). The purpose is explicitly Newtonian: to
obtain a gravitational field, a two-body force, extended-body forces, interaction energy, and the
standard orbital consequences of an inverse-square attraction without invoking Einstein spacetime
curvature. The primary APM variable is the logarithmic Aether packing field €4 = In(pa/pao)-
The QMU pressure-to-density ratio Pa/pa = )\chq2 gives the local acceleration response
g4 = f)\CQF(fo A- A constitutive Aether Mass—Packing Source Principle fixes how physical
matter sources packing-gradient flux. In native dimensionless coordinates X = x/A¢ and
normalized matter density o, = )\cgpm /M, the source equation is simply V34 = 4mog. For
a point mass M, £€4 = —(M/m,)/R, where R = r/A¢. Defining the QMU acceleration scale
aq = )\CFq2 and using Gforce = ma)\cFQZ, the gravitational acceleration and two-body force
become

g_Ml Fiq _M1M21

as Mg R?’ Gforce mg, mq R2 |

Thus Newton’s force law is represented in QMU as the Aether force scale multiplied by two
matter-to-Aether boundary fractions and an inverse-square geometric fraction. The corresponding
interaction energy is Uya/(GforceAc) = —(My/mg)(M2/m,)/R. The paper develops the N-body
and continuous-density forms, force density, conservative interaction energy, a native packing-
gradient field-energy identity, the shell theorem, uniform sphere, circular orbit, escape speed,
and Kepler period. Only afterward is the conventional bridge G 4 = )\CBFqQ /mg introduced,
recovering F' = G oMM, /r2 and Poisson gravity. The mass—packing source normalization
remains constitutive rather than independently derived from Ledger One; accordingly the theory
is a native APM realization of Newtonian gravity, not an independent prediction of the measured
numerical value of G.

Keywords: Aether Physics Model; Quantum Measurement Units; Newtonian gravity; gravitational
force; inverse-square law; Gforce; Aether packing density; Poisson equation; orbital mechanics

1 Introduction

Newtonian gravity is fundamentally a theory of force and acceleration between material bodies.
It may be written directly as an inverse-square force law, or equivalently as a conservative scalar-
potential theory satisfying Poisson’s equation. The use of a gravitational potential is therefore not
uniquely Einsteinian and does not imply spacetime curvature. General relativity later incorporates
the Newtonian potential in an appropriate weak-field limit, but the Newtonian potential itself
belongs to classical gravitational theory.

The purpose of this paper is to formulate an explicitly Newtonian gravitational sector of the Aether
Physics Model (APM) in native Quantum Measurement Units (QMU). The target is not light
deflection, perihelion advance, gravitational time dilation, horizon physics, or any other Einstein-
gravity phenomenon. The target is the ordinary gravitational force between masses, together with
the field and energy structures required to treat many bodies and continuous matter distributions.

The proposed APM ontology is that physical matter produces a rarefaction of the local Aether
packing state. Matter responds to the gradient of that packing state. The mathematical task is
therefore to connect four distinct objects:

matter source — Aether packing field — acceleration field — matter-matter force. ‘ (1)
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The final force law must be readable without importing the Newtonian constant G as a primitive.
Only after the QMU law is obtained is the usual Newtonian representation introduced as a bridge.

The derivation is deliberately explicit about epistemic status. The QMU pressure-density response
is inherited from the Aether scales, while the amount of packing-gradient flux sourced by a given
matter mass remains a constitutive weak-field source law. Consequently, recovery of the Newtonian
force law is a theorem of that source principle, not an independent derivation of the measured
absolute gravitational scale.

Institutional attribution and the QMU reference framework follow the QADI archive and conversion
conventions [1, 2].

1.1 What is and is not being claimed

This paper develops a static Newtonian force theory. It does not identify Newtonian gravity
with Einstein gravity. It does not infer spacetime curvature from the scalar field £4 or from the
conventional potential bridge ® 4. Conversely, the existence of a scalar potential does not make the
present theory Einsteinian: every static conservative inverse-square force admits such a potential
representation.

The central QMU result will be

e~ ) G2 () 2
Gforce  \mg/ \'mg r )
This equation contains no G and no SI conversion constant. It states Newtonian gravitational force

directly in terms of the QMU Aether force scale, the two matter-to-Aether mass fractions, and
spherical inverse-square geometry.

1.2 Epistemic status

Table 1: Epistemic status of the Newtonian QMU construction.

Element Status

Aycurl = qu)\CQ Ledger One / Aether rotational identity.

Pa/pa = )\02qu QMU Aether pressure-to-density ratio.

Ea=In(pa/pao) Field definition.

gA = 7A02Fq2vg A Local response to an existing packing gradient; does not by itself explain

how matter creates the gradient.
Aether Mass—Packing Source Constitutive weak-field source law; load-bearing input not presently derived
Principle from Ledger One.

Vi&a = 4mo, Native dimensionless field equation derived from the source principle.
Universal matter response dF = Newtonian inertial response used to convert acceleration field into force.
dmga

QMU force law, Eq. (2) Conditional theorem of source law + response law.

Gy = )\Cqu2 /Mg QMU-to-Newtonian bridge coefficient; not a sixth QMU generator.
Measured numerical G Not independently predicted when m, is calibrated from gravity.

Einstein/relativistic gravity Outside scope.
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2 Native QMU Gravitational Scales

The canonical Aether rotational identity is

A, curl = Fq2 Ao

The Aether propagation product is

Fy e = Fyhe.
The remote Aether mass-density and pressure scales are
Mg,
A )
P A0 )\03
2
meky
P —
A0 o
Hence
P
“A0 Z \2F2.
PAO

Three native scales are especially useful for Newtonian gravity:

aps = )\ch2,
Gforce = maAch2 = Maau,
W4 = Glorceg = ma/\c2Fq2.

They are respectively an Aether acceleration scale, force scale, and work/interaction-energy scale.
These definitions allow the gravitational theory to be normalized without introducing the Newtonian

constant G.

For later comparison, the conventional bridge coefficient is

AP F,?
me

Gy =

The existing QMU closure may also be written

G Gforce = (\c F,)*.

(11)

(12)

Equation (11) is not needed to formulate the native QMU force law; it is introduced later only to

establish the exact Newtonian correspondence.

3 Aether Packing Field and Gravitational Response

Definition 3.1 (Logarithmic Aether packing field). Let p4(x) denote the realized local Aether

mass-density scale and p4g its remote reference value. Define

£a(x) = ln(PA(X)) '

PAO

(13)
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For [0pa| < pao,
_pa
PAO

Ea + O

5 2
<”A> . (14)
PAO
Thus &4 is the fractional packing perturbation to first order.
Assume that the local pressure-density relation retains the QMU ratio
Pa = paAc®Fy’. (15)

The local pressure-gradient acceleration is then

1
PA
\V4
= A2E2YPA (17)
PA
SO
g4 = —A\2F*VEy. (18)

Equation (18) specifies the acceleration caused by a given packing gradient. It is not the source law
of gravity. Matter has not yet been connected to £4.

4 Mass as the Source of Packing Rarefaction

Definition 4.1 (Aether Mass—Packing Source Principle). In the static weak-field regime, matter
enclosed by a closed surface sources outward Aether packing-gradient flux according to

A
Véa - dA = 47r£/ pm dV. (19)
oV mg JV

The principle fixes the gravitational source normalization. The factor 47 is the spherical boundary
measure once isotropic flux spreading is assumed; the normalization A¢/m, is constitutive at the
present stage and is not independently selected by Ledger One.

Gauss’ theorem gives

A
V24 = 41°% . (20)
Mg

Positive matter therefore produces a negative £4 solution under the remote condition &4 — 0 at
spatial infinity. In the APM interpretation, Newtonian attraction is associated with an Aether
packing rarefaction around positive matter.

5 Fully Native Dimensionless QMU Field Equation

The dimensional factors in Eq. (20) can be removed completely.
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Definition 5.1 (QMU gravitational coordinates and loading density). Define

X

Ao
04(X) =

x
Ao’ My

Pm(X). (21)

The field g4 is the matter mass contained per QMU volume element, normalized to the Aether mass
boundary my,.

Since V = A¢ "'V, Eq. (20) becomes

V%EA = 4mog. (22)

This is the native static gravitational field equation. It contains no GG, no SI conversion coefficient,
and no additional dimensional constant.

The corresponding Green-function solution under £4 — 0 at infinity is

29(X’)
£a(X) = — \Xg—iXﬂ X', (23)
The QMU acceleration law becomes
ga=—aaVx€a,  aa=AcF] (24)

Equations (22), (23), and (24) constitute the native field representation of the Newtonian gravita-
tional sector.

6 Point Mass and the QMU Inverse-Square Acceleration

Let a compact source have mass M. Define its dimensionless Aether loading fraction and dimen-
sionless radius by

M

p=o- R= % (25)
Outside the source, spherical symmetry gives
Ea(R) = —& (26)
Therefore
it (27)

In physical QMU quantities,

ga(r) = —\cF,? (:f) <)\C)2fx (28)

a r

This is already the Newtonian inverse-square acceleration, expressed without G. Its structure is
transparent: an Aether acceleration scale multiplied by a source loading fraction and an inverse-
square geometric dilution.
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The sign of Eq. (26) is physical in the present ontology. For M > 0,

LA _ gt <1, (29)

P A0

£A<07

Thus positive matter is associated with reduced local Aether packing relative to the remote reference
state. The gradient points outward toward increasing packing density; the acceleration —VE&4 points
inward.

Remark 6.1 (No strong-field extrapolation). The exact identity pa/pag = €4 follows from the
definition of {4, but Eq. (26) has only been established by the present weak-field source closure.
Substituting it into the exponential does not constitute an independently derived nonlinear or
strong-field solution.

7 The Native QMU Two-Body Gravitational Force Law

A gravitational acceleration becomes a force when a second material body is placed in the field. In
the Newtonian inertial regime,

dF =dmga. (30)
For a compact responding body of mass Ms in the field of M,

For1 = Mag:. (31)
Using Eq. (28) and Gforce = ma)\Cqu gives the central result.

Theorem 7.1 (Native QMU Newtonian gravitational force law). For two compact weak-field masses
M and My separated by r,

2
F2<_1 = —Gforce (]Wl) <]\42) (AC> f‘1_>2. (32)

Mg meg r

FEquivalently,

Fis B 1
Gforce M2 R2

The law has three factors beyond the Aether force scale:

M\ (M (Ac\?
) G 55) )
o Mg r
They represent, respectively, source loading, response loading, and spherical inverse-square dilution.

This is the native QMU representation of Newtonian gravitational force.

The reciprocal force is
Fiio=—Faorq, (35)

so isolated pair forces conserve total linear momentum in the static Newtonian sector.
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7.1 Force-scale interpretation
Equation (33) states that the observed inter-body force is a fractional realization of Gforce. The
fraction is small when the participating matter masses are small relative to m, and when their

separation is large relative to A¢. No separate gravitational coupling constant is required in the
native form.

8 Interaction Energy and Conservative Force

Define the native interaction-energy scale

Wa = GforceAc. (36)
For two point masses, define
Uis 1
— = — —. 37
Wi M1M2R (37)
In physical QMU quantities,
M M. A
Ui = —Gforce\o ( 1) (2> (C) : (38)
Mg mg r
Differentiating with respect to separation gives
dU M\ (M2 (Ac\?
F=-"2 g ce( 1) (2) (C) | (39)
dr Mg, Mg, T

Thus the QMU inverse-square force is conservative and follows equivalently from the interaction
energy.

The energy representation is Newtonian, not Einsteinian. A scalar interaction energy exists because
the static force field is conservative; no spacetime metric is required.

9 Many-Body Gravity in Native QMU Form

For point masses M; at X;, define pu; = M;/m,. The total packing field is

--3 XX ﬁixi\ : (40)

The acceleration at body ¢ due to all other bodies is

The corresponding force is

F; X; — X
—— 42
Gforce 1" Z Hi IX; — X3 (42)
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The total interaction energy is

Mzﬂ]
- e (43)

A 1<J

Pair antisymmetry in Eq. (42) implies zero net internal force for an isolated N-body system.

10 Continuous Matter Distributions and Force Density

For a continuous matter distribution, Eq. (23) gives the packing field. The native acceleration
becomes

B S "

A responding density p,,(x) experiences force density

e

Since the native force-density scale is Gforce/A¢?,

fy

S B N 46
Gforce/A® x84 (46)

(1) (2)

For two disjoint continuous bodies with normalized densities o4 * and g ’, the force on body 2 due

to body 1 is

F2<—1 / (2) / X — X/ 3 3 v/
= ——=d’Xd°X'. 47
Gforce )\X X3 (47)

This is the native QMU gravitational force law for arbitrary extended weak-field bodies.

The total Newtonian interaction energy of a continuous distribution may be written

Y
Q/Qg Jea(X) dPPX = — 2// 9|X X, ) BX Bx. (48)

The factor 1/2 prevents double counting of source pairs.

10.1 Native gravitational field-energy identity

For an isolated continuous source whose boundary term vanishes at infinity, Eq. (22) gives a second
energy representation. Multiplying by €4, integrating over QMU volume, and integrating by parts
gives

/gAvigA dBX = —/|ngAy2d3X = 471'/@ng X, (49)
Using Eq. (48),
U 1 5 3
— = X, 50
Wi 87r/|VX§A\ (50)
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Thus the static Newtonian binding energy may be written entirely as a QMU packing-gradient field
energy. The negative sign is the usual sign of Newtonian gravitational binding energy. Point-source
self-energies are singular and are not assigned finite values by Eq. (50); the identity is intended for
regularized or extended sources.

11 Spherical Bodies, Shells, and Interior Force

For a spherical density profile p,,(r), define

M(r) = dn /0 " ()2 dr. (51)

The packing-gradient source law gives

des _ e M)
dr mg T2

galr) = —\cF,? (]‘i(”)) (>\C>2f~. (53)

a r

; (52)

therefore

A spherical shell produces no acceleration in its empty interior because the enclosed source loading
is zero. Outside the shell, its field is identical to that of a point mass equal to the shell’s total mass.
Thus the ordinary Newtonian shell theorem is reproduced by the packing-flux construction.

For a uniform sphere of density pg and radius Rj,

4
M(r) = <por®, 1< R, (54)

so the interior acceleration is linear in radius,

47 R
ga(r) = —EGA,OQ’I“ r, r < R, (55)

where the G4 notation is used here only for compact comparison; Eq. (53) is the native form.

12 Orbital Consequences of the QMU Force Law

The force law should reproduce the familiar Newtonian mechanics of bound motion. Let a test body
orbit a dominant central mass M, and define

p=—, R=—. (56)

12.1 Circular orbit speed

Equating centripetal acceleration to Eq. (28) gives

v2 1

_ 2
= Aok gy (57)
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Since 7 = A\¢R and ¢ = AcF} as a propagation bridge,

v
S . 58

Thus the squared circular orbital speed, normalized to the Aether propagation speed, equals the
magnitude of the local packing field.

12.2 Escape speed

Using the interaction energy, the escape condition gives

2
Uesc u
=2—=—=2 .

This is the standard Newtonian escape-speed relation expressed directly through the QMU packing
field.

12.3 Kepler period

For a circular orbit of period T,

3
(F,T)? = 47r272. (60)

Thus Kepler’s third-law scaling is recovered in a dimensionless QMU form without introducing G.

13 Newtonian Potential and the Conventional G Bridge

The scalar potential used in Newtonian gravity is a convenient representation of a conservative force
field. It is not, by itself, an Einstein-gravity object. Define the conventional bridge

D4 = \PFPn. (61)

(62)

Then

Multiplying Eq. (20) by A¢?*F,? yields

AP F,?
V20, = dnGappm,  Ga= % (63)
For a point mass,
GaM
Pa(r) =~ (64)

and Eq. (32) becomes

Fo, 1 = —GAT72F1—>2- (65)
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Equation (65) is exactly Newton’s inverse-square gravitational force law when G 4 is identified with
the empirically calibrated Newtonian gravitational constant. The conventional formula is therefore
the dimensional bridge image of Eq. (33).

14 Compactness and the Newtonian Domain

For a point source,

7 M Ao
€4l R mgr (66)
Using the conventional bridge,
GaM
= —— =¢,. 67
eal = =5 =< (67

The controlled Newtonian regime is

)

This condition states that the Aether packing rarefaction is a small fractional perturbation. No
conclusion about horizons, light trajectories, clocks, relativistic precession, or strong-field dynamics
follows from the present static equations.

15 Absolute-Scale Audit

The native force law clarifies, but does not remove, the Aether absolute-scale degeneracy. Holding
the five-generator QMU quantities fixed while scaling

Mg — Cma (69)

changes
Ga

<
while the mass fractions M;/m, also change. The full dimensional force therefore changes unless
the Aether boundary scale is empirically fixed.

Ga— Gforce — (Gforce, (70)

If m, is inferred from measured gravity through

A3 F,?
.= 20t 71
i Gobs ( )

then recovery of Gops from Eq. (11) is an identity closure. The contribution of the present work is
not an independent numerical prediction of Gj it is the construction of a complete Newtonian force
theory in native QMU variables once the Aether boundary scale and source principle are specified.

16 Physical Interpretation

The native QMU hierarchy may be summarized as

source law/ €A —aaVx g4 Mresponse F. (72)

Pm
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For two point masses this collapses to the direct QMU force rule

Fis
Gforce

= 1R 2. (73)

This gives a concrete APM interpretation of Newtonian attraction. The source mass determines
the rarefaction amplitude. Spherical geometry spreads its packing gradient as 1/r2. A second mass
samples that acceleration field in proportion to its inertial loading. The resulting force is symmetric
in the two masses and conservative.

The formulation is mathematically equivalent to Newtonian potential theory in its stated domain, as
it must be if it is to reproduce tested Newtonian mechanics. Its distinct physical commitment is that
the scalar field represents a real Aether packing state rather than merely an abstract gravitational
potential. That ontological distinction becomes experimentally meaningful only if a later causal,
nonlinear, or microscopic theory produces departures from the Newtonian closure.

17 Open Problems Required for a Deeper APM Gravity Theory

The present Newtonian sector is complete as a static force theory under its constitutive source law,
but four deeper questions remain.

1. Microscopic source law. Derive the flux normalization 47 (Ac/mg)M from Aether microge-
ometry or an independently established matter—Aether coupling rule.

2. Universal response. Derive, rather than simply inherit from Newtonian mechanics, why the
same matter mass parameter that sources £4 also multiplies the acceleration field as inertial
response mass.

3. Causal propagation. Determine the time-dependent field equation whose static limit is
Eq. (22), without assuming that the activation/expansion kernel from a separate APM sector
applies unchanged to packing gravity.

4. Nonlinear regime. Determine whether the exact logarithmic density variable leads to a
unique nonlinear packing equation. The exponential density representation alone does not
supply such a law.

These are extensions of the Newtonian theory, not prerequisites for using Eq. (32) as the present
static APM force law.

18 Discussion

The revised formulation changes the emphasis of the gravitational construction. The central result
is no longer merely that a Poisson equation can be written for an Aether packing variable. The
central result is a closed Newtonian force system expressed in native QMU quantities.

The point-mass field is
M/m,

r/ ¢’

€= (74)
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the acceleration is
g M / Mg

= , 75
AeF] ) )
and the force between two masses is
Fia (My/mg)(Ma/mg) (76)
Gforce (r/Ac)? '
The interaction energy is similarly
Uip _ (Mi/ma)(Ma/ma) (77)
Gforce\o r/Ac '

These four equations provide a compact QMU gravitational mechanics: field, acceleration, force,
and energy.

For mainstream comparison, the single bridge combination

AP F,?
Mq

Ga (78)
converts the QMU law into the conventional Newtonian equations. Thus G is not required as a
primitive in the native expression; it is the conventional coefficient produced when the QMU force
scale and Aether loading fractions are expressed in ordinary mass-length-time notation.

The constitutive limitation remains explicit. The source principle has been normalized to produce
this Newtonian sector, so the successful recovery of known Newtonian phenomena is a consistency
result rather than a new experimental prediction. Nevertheless, the QMU representation is not
vacuous bookkeeping: it identifies a specific physical source field, a specific rarefaction sign, a force
normalization in terms of Gforce, and a direct dimensionless organization of gravitational mechanics.
Those ingredients define the Newtonian APM sector that any later causal or nonlinear theory must
reduce to.

19 Conclusion

A complete static Newtonian gravitational force theory has been formulated in the Aether Physics
Model using native Quantum Measurement Units. The dimensionless matter loading density
_ A’

09 =" —Pm (79)
a

sources the logarithmic Aether packing field through
Véa = dmo,. (80)
The QMU pressure-density ratio gives
g4 = —AcF,*Vx&a. (81)

For two compact masses, these relations produce the native force law

M\ (M 2
Fo. 1 = —Gforce (1> <2) (/\C> r1_o. (82)

myg, Mg r
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The associated interaction energy is

Uy = —Gforcelo (%) <M2> (AC) , (83)

a Mg, r

The same field theory yields N-body superposition, extended-body forces, force density, a negative
Newtonian binding-field energy, shell behavior, circular orbit speed, escape speed, and Kepler’s
third-law scaling.

Only after the native QMU theory is complete is the conventional coefficient

AP F,2
Gq=2¢"a (84)
Mg
introduced, converting the force law exactly into
My M.
F=G4—5". (85)
T

The gravitational potential used in this bridge is a Newtonian conservative-field variable, not an
assertion of Einstein spacetime curvature.

The resulting theory therefore supplies what the APM Newtonian sector requires: an explicit matter
source, a physical packing field, an acceleration law, and a genuine symmetric force between material
bodies. Its remaining foundational weakness is clearly localized in the constitutive mass—packing
source normalization and the inherited equality of source and inertial response mass. Those are the
appropriate targets for a later microscopic derivation. The static force law itself is now closed.

A Compact Native QMU Gravity Ledger

For reference, the entire point-mass Newtonian sector can be written with

Mi T

Wi = e R = o ap = )\CFqZ, W4 = GforceAc. (86)
Then
fa=-5. (87)
g1 [N
g = —@1‘; (88)
For1  ppe
Gforce  R2 U (89)
U2 K12
WS TR (90)
The continuous source equation is
A pm
V%(fA = 477997 Og = Omlp . (91)

These equations contain no G and require no h as a native QMU unit.
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B QMU-to-Newtonian Bridge

The conventional propagation and gravitational bridge relations are

\AF?
c=M\F, G=2"1 (92)
Mg
Using them,

Py =, (93)
V204 = 4nGppm, (94)
gA = —VQA, (95)

M M;
Forq = —G%I‘l—m (96)

My M.

Upp = —G—122. (97)

r

No h is used as a physical QMU unit. If numerical SI constants are required for applications, current
CODATA values may be used as bridge data [3].

C Assumption Ledger

The derivation depends on the following assumptions or constitutive inputs beyond algebraic QMU
identities:

The realized local Aether obeys Ps/pa = )\cquQ in the static weak-field regime.
A local pressure gradient produces acceleration —(1/pa)V Pa.
Matter sources packing-gradient flux according to Eq. (19).

=W =

The same physical mass parameter used in the source law supplies the inertial response
dF =dmga.
5. Static weak-field superposition is valid and the remote boundary condition is €4 — 0.

Items 3 and 4 are the principal microscopic coupling questions left open by the present theory.
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