Geometry of common power-law potentials 11

(Ch. 9 of Unit 1)
Review of “Sophomore-physics Earth” field geometry
“Outside” Coulomb geometry of -kr-'-potential and -kr--force field
“Inside” Oscillator geometry of kr’/2 potential and -kr' force field
Easy-to-remember geo-solar constants

Geometry and algebra of idealized “Sophomore-physics Earth” fields

Coulomb field outside Isotropic Harmonic Oscillator (IHO) field inside
Contact-geometry of potential curve(s) and “kite” geometry
“Ordinary-Earth” models: 3 key energy “steps” and 4 key energy “levels”
“Crushed-Earth” models: 3 key energy “steps” and 4 key energy “levels”
Earth matter vs nuclear matter:
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Fantasizing a “Black-Hole-Earth”

Isotropic Harmonic Oscillator phase dynamics in uniform-body orbits
Dual phasor construction of elliptic oscillator orbits
Integrating IHO equations by phasor geometry

Link = BoxIt simulation of IHO orbits
Link — THO orbital time rates of change
Link — THO Exegesis Plot

Wednesday, September 16, 2015


http://www.uark.edu/ua/modphys/markup/RelaWavityWeb.html?plotType=1%7C0&semiMajor=1.0&semiMinor=0.125
http://www.uark.edu/ua/modphys/markup/RelaWavityWeb.html?plotType=1%7C0&semiMajor=1.0&semiMinor=0.125
http://www.uark.edu/ua/modphys/markup/RelaWavityWeb.html?plotType=1%7C0&semiMajor=1.0&semiMinor=0.125
http://www.uark.edu/ua/modphys/markup/RelaWavityWeb.html?plotType=1%7C1&semiMajor=1.0&semiMinor=0.125
http://www.uark.edu/ua/modphys/markup/RelaWavityWeb.html?plotType=1%7C1&semiMajor=1.0&semiMinor=0.125
http://www.uark.edu/ua/modphys/markup/BoxItWeb.html
http://www.uark.edu/ua/modphys/markup/BoxItWeb.html

Review of “Sophomore-physics Earth” field geometry
= “‘Outside”’ Coulomb geometry of -kr-'-potential and -kr->-force field

“Inside” Oscillator geometry of kr’/2 potential and -kr' force field
Easy-to-remember geo-solar constants
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The ideal “Sophomore-Physics-Earth” model of geo-gravity
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Review of “Sophomore-physics Earth” field geometry
“Outside” Coulomb geometry of -kr-'-potential and -kr--force field
> “Inside” Oscillator geometry of kr’/2 potential and -kr' force field
Easy-to-remember geo-solar constants
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Coulomb force vanishes inside-spherical shell (Gauss-law) Unit 1

Shell mass element Fig. 9.6
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Coulomb force inside-spherical body due to stuff below you, only.

Gravitational force at r_ 1s v
» ote:
just that of planet( «Jbelow r_ Hooke’s (linear) force law

for r< inside uniform body
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Coulomb force vanishes inside-spherical shell (Gauss-law) Unit 1

Fig. 9.6
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Geometry and algebra of idealized “Sophomore-physics Earth” fields

Coulomb field outside Isotropic Harmonic Oscillator (IHO) field inside
=P Contact-geometry of potential curve(s) and “kite’” geometry
“Ordinary-Earth” models: 3 key energy “steps’ and 4 key energy “levels”
“Crushed-Earth” models: 3 key energy “steps” and 4 key energy “levels”
Earth matter vs nuclear matter:
Introducing the “neutron starlet”

Fantasizing a “Black-Hole-Earth”

Wednesday, September 16, 2015

10



A more conventional parabolic geometry...
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Review of conventional parabolic geometry...introducing “kites”
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The ideal “Sophomore-Physics-Earth” model of geo-gravity
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Geometry and algebra of idealized “Sophomore-physics Earth” fields

Coulomb field outside Isotropic Harmonic Oscillator (IHO) field inside
Contact-geometry of potential curve(s) and “kite” geometry
= “Ordinary-Earth” models: 3 key energy “steps” and 4 key energy “levels”
“Crushed-Earth” models: 3 key energy “steps” and 4 key energy “levels”
Earth matter vs nuclear matter:
Introducing the “neutron starlet”

Fantasizing a “Black-Hole-Earth”
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Sophomore-physics-
...and surface orbit at§r=
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Geometry and algebra of idealized “Sophomore-physics Earth” fields

Coulomb field outside Isotropic Harmonic Oscillator (IHO) field inside
Contact-geometry of potential curve(s) and “kite” geometry
“Ordinary-Earth” models: 3 key energy “steps’ and 4 key energy “levels”
=3 ‘Crushed-Earth” models: 3 key energy “steps” and 4 key energy “levels”
Earth matter vs nuclear matter:
Introducing the “neutron starlet”

Fantasizing a “Black-Hole-Earth”
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Sophomore-physijcs-Earth\inside and out: “3-steps to Hell”

Suppose Earthradius crushed to 1/2: (R.=6.4-10°m crushed to R./2=3.2-10m )

All formulas

identical to
Escape level : PE=0

) X Crushed Earth
1/2 radius
8 times as dense
1/8 focal distance or A
8 minimum radius of curvature

& times maximum curvature

ones derived
onp.l5to27.
D Imagine
reducing

R@ 1o R@/Z

M@
2R,

|
J2 times O-orbit speed: v, = / GR—@
®

M
— (Sit at R, )-level : PE=-G—2

Rq

2 times (O-orbit energy: E,=-G

K
e M
2 times the surface potential: PE= —GR—@
S

2M

/2 times surface escape speed: v, = \/ G

®

3,

— (Sitat r=0)-level : PE=-G

R

4 times the surface gravity: g = —GR—f)
®
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Sophomore-physijcs-Earth\inside and out: “3-steps to Hell”

Suppose Earthradius crushed to 1/2: (R.=6.4-10°m crushed to R./2=3.2-10m )

All formulas

identical to
Escape level : PE=0

) X Crushed Earth
1/2 radius
8 times as dense \
1/8 focal distance or A
8 minimum radius of curvature
8 times maximum curvature

J8 times (r =R, )-orbit frequency”
M &)
R

0= |G

ones derived
onp.l5to27.
D Imagine
reducing

R@ 1o R@/Z

M@
2R,

|
J2 times O-orbit speed: v, = / GR—@
®

M
— (Sit at R, )-level : PE=-G—2

Rq

2 times (O-orbit energy: E,=-G

K
e M
2 times the surface potential: PE= —GR—@
S

2M

/2 times surface escape speed: v, = \/ G

®

3,

— (Sitat r=0)-level : PE=-G

R

4 times the surface gravity: g = —GR—f)
®
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Geometry and algebra of idealized “Sophomore-physics Earth” fields

Coulomb field outside Isotropic Harmonic Oscillator (IHO) field inside
Contact-geometry of potential curve(s) and “kite” geometry
“Ordinary-Earth” models: 3 key energy “steps’ and 4 key energy “levels”
“Crushed-Earth” models: 3 key energy “steps” and 4 key energy “levels”
= Farth matter vs nuclear matter:
Introducing the “neutron starlet”

Fantasizing a “Black-Hole-Earth”
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Mg

Examples of “crushed” matter Pe = @)k,

Earth matter Earthmass: v =59722 x 10*kg.=6.0-10*kg. Densityp. —??
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’
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€€ ) — M
Examples of “crushed” matter Po = iR,

Earth matter Earthmass: i, =59722 x 10*kg.= 6.0-10* kg. (Density p~ 6.0 10221 ~6-103kg/m?)
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’
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Examples of “crushed” matter Po = iR,

Earth matter Earthmass: M, =59722 x 10%kg.= 6.0-10 kg. @ensity P~ 6.0 107421 ~6-] 03kg/m3)
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’

Density of solid Fe=7.9-10°kg/m?
Density of liquid Fe=6.9-10°kg/m’
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Examples of “crushed” matter Po = iR,

Earth matter Earthmass: i, =59722 x 10*kg.= 6.0-10* kg. (Density p~ 6.0 10221 ~6-103kg/m?)
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’

Nuclear matter Nucleon mass =1.67-107"kg.~ 2-10-*"kg.
Say a nucleus of atomic weight 50 has a radius of 3 fm, or 50 nucleons each with a mass 2-10~kg.
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€€ ) — M
Examples of “crushed” matter Po = iR,

Earth matter Earthmass: i, =59722 x 10*kg.= 6.0-10* kg. (Density p~ 6.0 10221 ~6-103kg/m?)
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’

Nuclear matter Nucleon mass =1.67-107"kg.~ 2-10-*"kg.

Say a nucleus of atomic weight 50 has a radius of 3 fm, or 50 nucleons each with a mass 2-10~kg.
\

That’s 100-10-*"=10- kg packed into a volume of #7/3r3= #7/5 (3-10-°)3 m? or about 10~ m°.
36m=113~10?
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Examples of “crushed” matter Po= iR,

Earth matter Earthmass: M. =59722 x 10%kg.~6.0-10* kg. [Density P~ 6.0- 102421 ~6- [ 03kg/m?
® y &
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’

Nuclear matter Nucleon mass =1.67-107"kg.~ 2-10-*"kg.

Say a nucleus of atomic weight 50 has a radius of 3 fm, or 50 nucleons each with a mass 2-10~kg.
\

That’s 100-10-*"=10- kg packed into a volume of #7/3r3= #7/5 (3-10-°)3 m? or about 10~ m°.

Nuclear density is 10-°*% = 10/3kg /m’ or a trillion (10'°) kilograms in the size of a fingertip (1cc).
Earth radius crushed by a factor of 0.5-70~ to R, =300m would approach neutron-star density.
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Geometry and algebra of idealized “Sophomore-physics Earth” fields

Coulomb field outside Isotropic Harmonic Oscillator (IHO) field inside
Contact-geometry of potential curve(s) and “kite” geometry
“Ordinary-Earth” models: 3 key energy “steps’ and 4 key energy “levels”
“Crushed-Earth” models: 3 key energy “steps” and 4 key energy “levels”
Earth matter vs nuclear matter:
= [niroducing the “neutron starlet”

Fantasizing a “Black-Hole-Earth”
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Examples of “crushed” matter Po= iR,

Earth matter Earthmass: M. =59722 x 10%kg.~6.0-10* kg. Density P~ 6.0- 102421 ~6- [ 03kg/m?
® y &
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’

Nuclear matter Nucleon mass =1.67-107"kg.~ 2-10-*"kg.

Say a nucleus of atomic weight 50 has a radius of 3 fm, or 50 nucleons each with a mass 2-10~kg.
\

That’s 100-10-*"=10- kg packed into a volume of #7/3r3= #7/5 (3-10-°)3 m? or about 10~ m°.

Nuclear density is 10-2°*% = [10%kg /m? or a trillion (10'?) kilograms in the size of a fingertip.

Earth radius crushed by a factor of 0.5-70~ to R, =300m would approach neutron-star density.

]ntroducing the “Neutron starlet” 1 cm? of nuclear matter: mass= 10"’ kg.
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Geometry and algebra of idealized “Sophomore-physics Earth” fields

Coulomb field outside Isotropic Harmonic Oscillator (IHO) field inside
Contact-geometry of potential curve(s) and “kite” geometry
“Ordinary-Earth” models: 3 key energy “steps’ and 4 key energy “levels”
“Crushed-Earth” models: 3 key energy “steps” and 4 key energy “levels”
Earth matter vs nuclear matter:
= [niroducing the “neutron starlet”

Fantasizing a “Black-Hole-Earth”
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Examples of “crushed” matter Po= iR,

Earth matter Earthmass: M. =59722 x 10%kg.~6.0-10* kg. Density P~ 6.0- 102421 ~6- [ 03kg/m?
® y &
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’

Nuclear matter Nucleon mass =1.67-107"kg.~ 2-10-*"kg.

Say a nucleus of atomic weight 50 has a radius of 3 fm, or 50 nucleons each with a mass 2-10~kg.
\

That’s 100-10-*"=10- kg packed into a volume of #7/3r3= #7/5 (3-10-°)3 m? or about 10~ m°.

Nuclear density is 10-2°*% = [10%kg /m? or a trillion (10'?) kilograms in the size of a fingertip.

Earth radius crushed by a factor of 0.5-70~ to R, =300m would approach neutron-star density.

crush® ~—

]ntroducing the “Neutron starlet” 1 cm? of nuclear matter: mass= 10"’ kg.

]ntroducing the “Black Hole Earth” Suppose Earth is crushed so that its

surface escape velocity is the speed of light ¢ = 3.0-10°m/s.

Vescape :\/ (2 GM/R@)

(fromp. 15)

G=6.673 10-INm?/C? ~(2/3)10-10
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€€ ) — M
Examples of “crushed” matter Po= iR,

Earth matter Earthmass: M. =59722 x 10%kg.~6.0-10* kg. Density P~ 6.0- 102421 ~6- [ 03kg/m?
® y &
Earthradius : R, =6.371-10°m=6.4-10°m Earthvolume : (47 /3)R,> =1.083-10* ~10*'m’

Nuclear matter Nucleon mass =1.67-107"kg.~ 2-10-*"kg.

Say a nucleus of atomic weight 50 has a radius of 3 fm, or 50 nucleons each with a mass 2-10~kg.
\

That’s 100-10-*"=10- kg packed into a volume of #7/3r3= #7/5 (3-10-°)3 m? or about 10~ m°.

Nuclear density is 10-2°*% = [10%kg /m? or a trillion (10'?) kilograms in the size of a fingertip.

Earth radius crushed by a factor of 0.5-70~ to R, =300m would approach neutron-star density.

crush® ~—

]ntroducing the “Neutron starlet” 1 cm? of nuclear matter: mass= 10"’ kg.

]ntroducing the “Black Hole Earth” Suppose Earth is crushed so that its

surface escape velocity is the speed of light ¢ = 3.0-10°m/s.

Vescape =N (2GM/R) ¢ =N (2GM/Re)
(fromp. 15) Re =2GM/c?= 8.9mm ~Icm (fingertip size!)

G=6.673 10-INm?/C? ~(2/3)10-10
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= [so0tropic Harmonic Oscillator phase dynamics in uniform-body orbits
Dual phasor construction of elliptic oscillator orbits
Integrating IHO equations by phasor geometry
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

(a) (b)
Unait 1
L.H.O. Force law Fig. 9.10
F =-x (1-Dimension)
F =-r (2 or 3-Dimensions)
o | 1-D 2-D or 3-D
Each dimension x, y, or z obeys the following: : i (Paths are always 2-D
Total E = KE+ PE =—mv’> +U(x)=—mv’ + —kx* = const. filéfj;s viewed
Equations for x-motion 2 2 PE™(r)= GMm( r* 3 j
[x(t) and vi=v(1)] are R, \2R. 2
given first. They apply HO"Spi‘ing-(c;X;stant" (from p. 26)
as well to dimensions 5k= R
[y(t) and vy=v(t)] and )

[z(t) and v:=v(t)] in the

ideal isotropic case.
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

(a) (b)
Unit 1
LH.O. Force law Fig. 9.10
F=-x (1-Dimension) W
F =-r (2 or 3-Dimensions)
- | 1-D 2-D or 3-D
Each dimension x, y, or z obeys the following: : i (Paths are always 2-D
Total E = KE + PE =—mv° +U(x)=—mv’ +—kx’ = const. filglftsgs if viewed
Equations for x-motion 2 2 s GMm[ 7 3)
2 2 PE™ (r)= T,
[x(t) and vx=v(1)] are ot kex’ . X R, \2R2 2
given first. They apply 1= + = + HO"Spfing'(C;X/rI‘Stant" (from p. 26)
: : 2FE  2F \/ \/ Zk=
as well to dimensions 2E /m 2E /k k=3 R
[y(t) and vy=v(1)] qnd ot kex’ Another example of
[z(t) and v:=v(t)] in the | — 4+ — (0039)2 + (sin 9)2 the old “scale-a-circle”
ideal isotropic case. 2FE 2F

trick...

Let: (1) v=42E/mcosO, and: (2) x=+/2E/ksinf
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

(@) (b)
Unit 1
L.H.O. Force law Fig. 9.10
F=-x (1-Dimension) W
F =-r (2 or 3-Dimensions)
- | 1-D 2-D or 3-D

Each dimension x, y, or z obeys the following: : i (Paths are always 2-D

Total E = KE+ PE =—mv> +U(x)=—mv’> +—kx” = const. filglftsgs it viewed
Equations for x-motion 2 2 , , |
[x(t) and vi=v(t)] are a? Fex? v ¥
given first. They apply 1= + = +

as well to dimensions 2F  2F J2E Im J2E [k

[y(t) and vy=v(t)] and 2 2 Another example of
: mv-  kx > 2
[z(t) and v:=v(t)] in the | — 4+ — (CQSQ) + (sin 6) the old “scale-a-circle”
ideal isotropic case. 2FE 2F trick. .
do
Let: (1) v=42E/mcosO, and: (2) x=+/2E/ksinf def. (3) () = 7
(" )
2F dx dO dx dx
T T a0 Cae
™o | Zf
y def. (3)
\_ J
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(@)

L.H.O. Force law
F=-x (1-Dimension) W
F =-r (2 or 3-Dimensions)

Equations for x-motion

[)f(t) and vx=v(t)] are ot kex’
given first. They apply 1= + =
as well to dimensions 2E  2F
[¥(t) and v,=v()] and .
[z(t) and v:=Vv(1)] in the 1 — my n kx _
ideal isotropic case. 2FE  2F

Isotropic Harmonic Oscillator phase dynamics in uniform-body

(b)

Each dimension x, y, or z obeys the following:

1
TotalE:KE-I—PE:EmV2 +U(x)=

Unit 1
Fig. 9.10
1-D 2-D or 3-D
1 (Paths are always 2-D
— mvz 4 — kx2 = const ellipses if viewed
9) 9) ' right!)
2 2
X
+

J2E Im

(cos®)’ + (sin@)’

J2E [k

Another example of
the old “scale-a-circle”
trick...

do
Let: (1) v=,J2E/mcosB, and: (2) x=+/2E /ksinf def. (3) CO:J

(

| »a |

ydet 3 | | @ |
\_

2FE dx dO dx dx 2F
‘/—0030=v= = =a)—=a),/—cose'
m dr dt do do k

\

J
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

(@) (b)
Unit 1
L.H.O. Force law Fig. 9.10
F =-x (1-Dimension) W
F =-r (2 or 3-Dimensions)
- | 1-D 2-D or 3-D

Each dimension x, y, or z obeys the following: : i (Paths are always 2-D

Total E = KE+ PE =—mv> +U(x)=—mv’> +—kx” = const. filgﬁ’tsgs it viewed
Equations for x-motion 2 2 , , |
[x(t) and vi=v(t)] are a? Fex? v ¥
given first. They apply 1= + = +

as well to dimensions 2F  2F J2E Im J2E [k

[y(t) and vy=v(t)] and 2 2 Another example of
: mv-  kx > 2
[z(t) and v:=v(¥)] in the 1= 4+ — (CQSQ) + (sin 6) the old “scale-a-circle”
ideal isotropic case. 2FE 2F trick.
do
Let: (1) v=42E/mcosO, and: (2) x=+/2E/ksinf def. (3) CO:J
4 ~ by def. (3) A
2F dx dO dx dx do k
1/—c:()sé?:v: = =) —=O w=—= |2
m dt dtdf do - dt m
| @ | 5 o
__________________ by def. (3) I by (2) | : | divide this by _(_11
\C : AN . ; J
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

(@) (b)
Unit 1
L.H.O. Force law Fig. 9.10
F =-x (1-Dimension) W
F =-r (2 or 3-Dimensions)
- | 1-D 2-D or 3-D

Each dimension x, y, or z obeys the following: : i (Paths are always 2-D

Total E = KE+ PE =—mv> +U(x)=—mv’> +—kx” = const. filgﬁ’tsgs it viewed
Equations for x-motion 2 2 , , |
[x(t) and vi=v(t)] are a? Fex? v ¥
given first. They apply 1= + = +

as well to dimensions 2F  2F J2E Im J2E [k

[y(t) and vy=v(t)] and 2 2 A
B _ m? kx . nother example of
[Z(t) a.nd VZ_‘.’(t)] inthe 1= + = (0089)2 + (Sln 9)2 the old “scale-a-circle”
ideal isotropic case. 2FE 2F rick. .
do
Let: (1) v=42E/mcosO, and: (2) x=+/2E/ksinf def. (3) CO:J
(" ~ by def. (3) ™\ (by integration given constant ®.)
2F dx dO dx dx do k
— cosf =v=—= =0—=O w=—=,—||0=|odi=0t+c
m dt dtdf dO - dt m
[ 2o | def @ | | @ | | [ divide s v 1)
e . : AN ivide this yi'(' JAN )
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

(a) (b)
Unait 1
LH.O. Force {aw | Fig. 9.10
F=-x (1-Dimension) W
F =-r (2 or 3-Dimensions)
o | 1-D 2-D or 3-D
Each dimension x, y, or z obeys the following: : i (Paths are always 2-D
Total E= KE + PE=—mv’> +U(x)=—mv’ +—kx’ = const. ellipses if viewed
. . 9 9 9 right!)
Equations for x-motion ] , PE™ ()= GMm( r 3 j
[x(t) and vx=v(1)] are ot kex’ . X R, \2R2 2
given first. They apply 1= + = + HO"Spfing'(C;X/rI‘Stant" (from p. 26)
as well to dimensions 2E  2F V2E /m V2E [k K=o
[y(t) and vy=v(t)] and 2 2 A )
B _ m? kx . nother example of
[2() and v==v(Y)] in the | = + = (COSQ)2 + (Sln 9)2 the old “scale-a-circle”
ideal isotropic case. 2FE 2F wrick..
do
Let: (1) v=42E/mcosO, and: (2) x=+/2E/ksinf def. (3) CO:J
(" ~ by def. (3) ™\ (by integration given constant ®.)
2F dx dO dx dx do k
— cosf =v=—= =0—=O w=—=,—||0=|odi=0t+c
m dt dt do |do . dt m
[ 2o | bydef @) | | v | | divide mis by (1)
s . - D)\ Ldivide this yi'(' JAN )
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

(a) (b)
Unit 1
L.H.O. Force law Fig. 9.10
F =-x (1-Dimension)
F =-r (2 or 3-Dimensions)
o | 1-D 2-D or 3-D
Each dimension x, y, or z obeys the following: : i (Paths are always 2-D
Total E = KE+ PE =—mv> +U(x)=—mv’> +—kx” = const. filgﬁ’tsgs it viewed
Equations for x-motion 2 2 , , PR (r):'GMm r 3
[x(t) and vi=v(t)] are v kel v ¥ | R, \2R. 2
given first. They apply 1= + — + HO"Spring-constant" (from p. 26)
as well to dimensions 2E  2F V2E /m V2E /k %k:gljg SO: W = G%
[Y(1) and vy=v(1)] gnd v kexl ) 5 Another eg)cample 0 ’
[Z( ) a.na’ VZ:Y(t)] inthe 1= + = (COSQ) + (Sin 9) the old “scale-a-circle”
ideal isotropic case. 2FE 2F

trick...
do
Let: (1) v=,J2E/mcosB, and: (2) x=+/2E /ksinf def: (3) CO:J

( ~ by def. (3) N\ (by integration given constant ®:
2F dx dO dx dx do k
—CcoSO =y=—= =) —=Q) 0w=—=,]— OZJw'dIZG)'t-l-(X
m dt dtdf dO - dt m
[ 2® l bydef3) | | tv@ | 5 | divide this by (1)|
R - AN == =  \ -
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Isotropic Harmonic Oscillator phase dynamics in uniform-body orbits
== Dyal phasor construction of elliptic oscillator orbits
Integrating IHO equations by phasor geometry
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Isotropic Harmonic Oscillator phase dynamics in uniform-body

0 x-velocity v,/m

(a) 1-D Oscillator Phasor Plot

1
[

|
\
)
velocity|v,/® < \ 2
N 3 / 3
/ D position \\ >( Unit 1
x A 4 x-position Fig, 0.10

Phasor goes \/ - 7& /

clockwise k ™S 5 clockwise

by angle ot \/ ~< \/ orbit

ol | -6 6 if x is behmdy
(b) 2-D Oscillator Phasor Plot ();9_ };z @a;e 45 \ /7/
_ .. enin = Q )
Y pgsztzon the y-Phase) (1,B) (2}4) Left /
e 0 O 35 handed
/( —7 05— ((35)
Q /\\o © A 10(4,6)
VAN VA7ZaN J
- . o ~ O(5,7)
y-velocity / \ . 4 o [ counter-clockwise
v)/(D = V o —O(6,8) ifyis behznd X
n / / \ \/l\ e ‘ (7.-7) /zght- /
< O(8,-6) /" handed
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(a) Phasor Plots Trvelodity i/ Unit 1

1 1
for 2 N2 0 Fig. 9.12
2-D Oscillator \ a / : L by
or . \\ ] Xx-position -3 [~ [+ 3
Two 1D Oscillators -4 a 4 -4 Bz NSk
(x-Phase 90° behind |\ 1+ "~ -5 A°
the y-Phase) T \| / \ / : B
-6\ / 6 _b_.,.
Ny 8/7
-positi ol4
fios dodolll |l
e e e i )
y-velocityf T 7 i \
op= —mEsEESERRE RS L
N ) o 7 T © , C’ '0)
. m/ <r_2\"u’ : O _——0O 020

x-velocity v/®

These are more generic examples

1
2 2 . . e
& _3 \\ a /1L/I\, with radius of x-phasor differing
x—Pl;lase ?:hbehmd "~ a/ ©position fmm that Of the y—phasor.
the y-rnase -4
Y _5\// \\ .
(In-phase case) \ / \ 6/
-6
™ 8/7/
y;foitiin o 0.0)
AN * <ﬁ0>'
velocitr A LL = b CET
yveloczl);/ \ @) ©
- gy o A
EAVAARVAL J
VN> o0
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Isotropic Harmonic Oscillator phase dynamics in uniform-body orbits
Dual phasor construction of elliptic oscillator orbits
= Integrating IHO equations by phasor geometry
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Inital velocity: v(0)=(-8.0 5.0)

v/u)

|

v/®

|

/

Y

10

l

l

Link = Boxlt simulation of IHO orbits

Initial position: r(0)=(7.0 3.0)
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http://www.uark.edu/ua/modphys/markup/BoxItWeb.html
http://www.uark.edu/ua/modphys/markup/BoxItWeb.html

Inital velocity: v(0)=(-8.0 6.0)

l

| o = =

e | |
if\\ ’ ffffffffffffffffffffffffff ‘
M) A —

l

Initial position: r(0)=(7.0 3.0)

Arbitrary initial position

r(0)=(x(0).y(0)

and initial velocity

V(0)=(vx(0),v4(0)

| Usually have x and y
phasor circles of unequal size
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Inital velocity: v(0)=(-8.0 6.0)

| | v./® |

i Arbitrary initial position
.. | r0=60),50)

i f i \ and initial velocity

v/0 v(0)=(vx(0),vy(0)
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| | | Usually have x and y
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Initial position: r(0)=(7.0 3.0)
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Inital velocity: v(0)=(-8.0 6.0)

Arbitrary initial position

r(0)=(x(0).y(0)

and initial velocity

V(0)=(vx(0),v4(0)

Usually have x and y
phasor circles of unequal size

(0]
4

10

~ g — , ,

Initial position: r(0)=(7.0 3.0)
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Inital velocity: v(0)=(-8.0 6.0)

Arbitrary initial position

.................................. £(0)=(x(0),9(0)

and initial velocity

V(0)=(vx(0),v4(0)

I Usually have x and y
phasor circles of unequal size

N LS
W 7SN
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R l l

Initial position: r(0)=(7.0 3.0)
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Inital velocity: v(0)=(-8.0 6.0)

Arbitrary initial position

r(0)=(x(0).y(0)

and initial velocity

V(0)=(vx(0),v4(0)

'/ \% /// Usually have x and y

—1f/ | phasor circles of unequal size
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Initial position: r(0)=(7.0 3.0)
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Inital velocity: v(0)=(-8.0 6.0)

Arbitrary initial position

.................................. £(0)=(x(0),9(0)

and initial velocity

V(0)=(vx(0),v4(0)

I || Usually h d
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Initial position: v(0)=(7.0 3.0)
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Inital velocity: v(0)=(-8.0 6.0)

Arbitrary initial position

.................................. £(0)=(x(0),9(0)

and initial velocity

V(0)=(vx(0),v4(0)
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Initial position: v(0)=(7.0 3.0)
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Inital velocity: v(0)=(-8.0 6.0)

Arbitrary initial position

................................. £(0)=(x(0),9(0)

i and initial velocity
v /o v(0)=(vx(0),vy(0)
| N ’
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Initial position: v(0)=(7.0 3.0)
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