HR/20260725T2200 Orbiting light & quartic formula p.1/3

In https://henk-reints.nl/astro/HR-Newstein-corrected.pdf, Addendum 2026-07-23, | found:

Total dimensionless specific energy (i.e. Lorentz factor)

2 4 3, 2
of a body circularly orbiting at py, = % equals: Vot = p_,?p pM:)ZM
—

In https://henk-reints.nl/astro/HR-Newsteinian-energy-escaping-light.pdf, | easily derived:

Light has: Yy =2

then: P — P + pir = 2%(oy — 1)* = 4(py — 4piy + 6piy — 4oy + 1)
ie.: Py — P+ py = 4py — 16p3 + 24pZ — 16py + 4

hence: 4pi — 16p3 + 24p% — 16py + 4 — piy + p3y — poy =0
implying: 3py — 15p3 + 23p4 —16py +4 =0

therefore: Py —5p3 + ?p,zv, — %pM +§ =0

One of its roots should be the radius where light would orbit,
while the rest would be meaningless (complex, py < 1 oryielding y < 1).

It is of the form: xr+ax+bx*+cx+d=0

https://planetmath.org/quarticformula
shows the fully expanded quartic formula to find its roots.
How clever can one be?

Let's define: p=—a/4
q: a?_2b
and: q=—-—3
as well as: A:=b?—-3ac+12d
plus: B := 2b3 — 9abc + 27c¢% + 27a?*d — 72bd
furthermore: C :=+VB2 —4A3
& also: D=B+C
. ___é3 3
moreover: E=212/D+D/54
blah: F:==,q+E
blah: G=2q—F
—a3+4ab-8c¢
blah: H = —
blah: K:=F/2
& finally: L*:=+G+H/2

Then the quartic formula reduces to:
x;=p+KTFL*

Choose same sign twice for higlighted +
and for each of those signs both options for +.

C'est simple comme incompréhensibibliothésaurier...
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For light, we just found:

a=-5
h=2
3
_ ~16
= 43
d=1
3
which renders:
A—b2—3ac+12d
23 _ —-47
- (Z) -39 (== )+12() =<
B = 2b3 —9abc + 27c¢?* + 27a*d — 72bd
23\3 23\ /-16 -16)2
=2(3) —9-9(3) () +27(3) -
o)) -3
C =VB? — 443 J 182 47)3 _ 4/346
3
D=B+C _ _ -182 -8z 4@ — 36v346—-182
27 3 27
_A4s 3
E=7 V2/D +3/D/54
—47 .3
27 27:54=1458
—47 3 27=33 n 3\/18\/%—91
T 27 18v346-91 729=93
—47 1 L3/
_T \/ﬁ 91 18v346
15t =47 _ 47, 3 18v346+91
erm: 9 18@ 91 9 (18@ 91)(18v346+91)
_ 47 3/ 18\/3T+91 _ —47 3[18V346+91 _ -1 3 —
(18 34_ _912 103823= 473 ? 18v346 +91
% i/18\/34 —91-1/18V346 +91)
_ a_z _2b (=52 _ 223 _4
q= 4 3 4 33 " 36
F=Jq+E = +:(V18v326 — 91 - /18v346 + 91)
G=29—-E =T +5(V18v326 — 91 - V18v346 + 91)
H = —a3+4ab-8c¢ _ —(—5)3+4(—5)(23—3)—8(_716)
o 4F - 4F
B 43
12 [T+ ;(\/18\/34 —91-3/18v346 6+91)
K=F/2 \/144 (V18326 — 91— V/18v346 + 91)

. %(3{/18«/346 —91—3/18V346 + 91)

~ 0.499 276 025 991 039 3

43

LEN 1(\/18\/W 91— \/18\/W+91)
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HR/20260725T2200 Orbiting light & quartic formula p.3/3

B 41+2(3\/18\/%—91—3\/18\/%+91) 43

B 18 1, 1(\/18\/W 91— \/18\/W+91)
12\/‘3‘2 ;(\/mﬁ 91— \/18x/ﬁ+91)<41+2(\/18\/ﬁ 91— \/18\/W+91)>+1843

B 18- 12\]41 1(\/18\/W 91— \/18\/W+91)

36 9

41 4
36 36

(\/18\/W 91— \/18M+91)(492+24(\/18\/ﬁ 91— \/18\/W+91))+774
216\/41 4(\/18\/W 91— \/18\/W+91)

36 36

\/%_6\/41+4(?§/18\/346—91— \/18\/346+91)(492+24(3\/18\/346—91—3\/18\/346+91)>J_r774E

E

jf 41+4(\/18\/34 —o1-3/18v346 +91)
\/41+4(?§/18\/346—91— \/18\/346+91)(492+24( 3/18v346-91— \/18\/346+91))J_r774\/%

216J41+4(?§/18\/346—91—3\/18\/346+91)
\/41+4(3\/18\/346—91—3\/18\/346+91)(246+12(3\/18\/346—91—31/18\/346+91))J_r387x/ﬁ

108\/41+4(3\/18\/346—91—3\/18\/346+91)

=JGTH/2 = |2

4

\/41+4-(?§/18\/ 346—91—?;/18\/ 346+91)<246+12(3§/18\/ 346—91—?/18\/ 346+91)>i387\/ﬁ

432\/41+4(§/18\/ 346—91—§/IBV 34-6+91)

LT~ 1.196 298 920 282 991
L™= 0.602 6056438227209 X i which is imaginary

hence: x;=p+KFL*

yields: x; =p+ K+ L" =~ 2945574946 2740304 see note below
x, =p+K—L"=~0.552977 1057080482 < 1, sodiscard
x3=p—K+ L is complex, so discard
X, =p—K-—-L" is complex, so discard

Note: theonly applicable value found: x; = 2.945 575

is close but not equal to the (verified) numerical result given in
https://henk-reints.nl/astro/HR-Newstein-corrected.pdf (whichis 2.974 846),
suggesting the above derivation somewhere contains an error.

I'll leave itto YOU 1 to localise it. I quit.

As far as we know, our computer has never had an undetected error.
— Conrad Weisert —
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