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Abstract

The bilateral De Vries–Jordan (DVJ) alpha tower and the XI-ENTIRE completion of the
Hypergroup theta source are joined by an exact scalar source map. In the logarithmic chart
of the heat coordinate the XI completion is a polynomial in the heat operator of the tower
character; conjugated by the half-shift it is a scale-dependent polynomial in the DVJ completion,
on both triangular sheets. A complex Poisson quarter turn, whose square is the DVJ reflection,
makes the tower a two-rail carrier on the heat-similarity line; its Laplace transform is entire in
both variables and equals the XI-ENTIRE carrier at the zero character. At the eight torsion
characters the tower lands on the charge packet, and the half-turn character gives two exact
controls whose multipliers vanish only on the completion-endpoint lines. Carrier zeros and DVJ
points are kept on separate axes throughout. The map is proved and scalar; its carriage onto
all forty retained labels, a source intertwiner and the carrier-zero relation are stated as the open
aim.
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C Equation contract: the DVJ alpha tower to XI-ENTIRE

Reader contract. This appendix is the paper’s audit and equation ledger; readers seeking the
conventional exposition may begin with Section 1 and return here for the dependency summary.
It has two parts. The first is a complete scalar source map between two ports, the bilateral DVJ
alpha tower of H-PAP018 and the XI-ENTIRE completion and carrier of H-PAP005: it is owned
by H-VER177, a closed HG theorem typed SOURCE-SCALAR, so it is load-bearing and proved,
and it lies on the paper’s scalar (pink) path, never on a certified source path. The second is the
open FULL40 aim, owned by H-VER177-A: the same map carried onto all forty retained labels, a
source intertwiner, and the carrier-zero relation. That part is not proved, and no edge joins the
two parts until it is. Two axes of zero stay apart throughout: carrier zeros of QHG

0 and DVJ points
(the k = 0 cell, the jet cells, the completion endpoints); no box names a carrier zero except the
open aim.

Imported sources. The following equations are owned by other papers and imported, not re-
drawn; each entry names its owner box.

H-PAP001 [1] front-pap001-archimedean-pi:

Πsrc := lim
n→∞

P−n = lim
n→∞

P+
n , Πsrc = π.

H-PAP001 [1] front-pap001-analytic-endpoints:

exp z :=
∞∑
k=0

zk

k! .

H-PAP004 [3] front-pap004-triangular-source:

T+(n) = n(n+ 1)
2 , T−(n) = n(n− 1)

2 .

H-PAP018 [6] front-pap018-tower-representation:

`t := log at, Bα
r (x) :=

∑
k∈Z

exp
(
−πxk2 + rk`t

)
.

H-PAP018 [6] front-pap018-triangular-family:

x40 := L4
2π , J4r = Bα

r−L4/(2`t)(x
4
0 ).

H-PAP002 [2] front-hver158-paired-source-rails: H-VER158 S12.1’s family, its log-
character slot written c and its heat slot 64x, and the S14 rails:

Θm(c, 64x) =
∑
n∈Z

exp
(
−πx(8n+m)2 + c(8n+m)

)
, A+Θm = Θm+2.
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H-PAP005 [4] front-pap005-centered-source:

x = e2u, ASCS
Ξ (u) := eu/2ΘHG

0

(
e2u
)
, ASCS

Ξ (−u) = ASCS
Ξ (u).

H-PAP005 [4] front-pap005-completion:

Du := d

du
, KSCS

ξ (u) := 1
2

(
Du −

1
2

)(
Du + 1

2

)
ASCS

Ξ (u).

H-PAP005 [4] front-pap005-q0-owner:

QHG
0 (s) = 1

4s(s− 1)M0(s) (Re s > 1), QHG
0 ∈ O(C).

H-PAP005 [4] front-pap005-initial-laplace:

QHG
0

(
1
2 + λ

)
=
∫ ∞
−∞

KSCS
ξ (u)eλu du.

H-PAP015 [5] front-jacobi-source-ledger:

Θ̂(X, v) :=
∑
n∈Z

exp
(
(2n+ 1)v

)
exp

(
−πX(n+ 1

2)2).
H-PAP015 [5] front-jacobi-full40-source:

V̂40 := span{v̂a ⊗ χ(8)
m : a = 1, . . . , 5, m ∈ Z/8Z}.

The charge-m carriers: H-VER168. The complete eight-charge source of H-VER160, completed
as in H-VER164, and its Laplace carriers (H-VER168 S3, in the original-x chart: H-VER168’s
self-dual chart x/8 differs by the nowhere-zero factor 8s/2, H-VER170 S3). At m = 0 these are
ΘHG

0 , KSCS
ξ and QHG

0 . This box is green: H-VER168 retains the complete C8 packet.

Provenance: H-VER168, H-VER160.

ΘHG
m (x) :=

∑
j∈Z

e−πx(j−m/8)2
, m ∈ Z/8Z,

KC8
m (u) := 1

2

(
Du − 1

2

)(
Du + 1

2

)[
eu/2ΘHG

m (e2u)
]
, KC8

0 = KSCS
ξ ,

8s/2QC8
m (s) :=

∫
R
KC8
m (u) eλu du entire in λ, s = 1

2 + λ, 8s/2QC8
0 (s) = QHG

0 (s).

(1)

The transported anti-linear involution: H-VER157. H-VER157’s other J40, kept beside the
field involution so that the two can be told apart at sight: the source-label embedding U lab of the
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literal ten into the forty, its range projector, and the finite charge on the complementary thirty
coordinates, with the transported anti-linear coefficient Janti

10 = KCKK
T on H-VER129’s K10 basis

(H-VER150’s charge permutation CK). It acts as v 7→ Janti
40 v, and it does not commute pointwise

with a diagonal charge multiplier, whereas the field involution conjugates one to its half-step. Jfld
40

is the H-VER170 linear field involution; Janti
40 is the H-VER157 transported anti-linear involution.

They are not identified (72f/5194). It is an audit display: no box consumes it, and the paper’s
open aim uses the field involution only.

Provenance: H-VER157.

U labTU lab = I10, P ret
40 := U lab U labT ,

Cch
40
(
v̂a ⊗ χ(8)

m
)

:= v̂a ⊗ χ(8)
−m, (a,m) 7→ (a,−m mod 8),

Janti
10 Janti

10 = I10,

Janti
40 := U lab Janti

10 U labT +
(
I40 − P ret

40
)
Cch

40 , Janti
40 Janti

40 = I40,

DC8
q := I5 ⊗ diag(qm)m∈Z/8Z,

(
Janti

40 DC8
q −DC8

q Janti
40

)
9,11 = q3 − q1

4 .

(2)

The field involution and the zero on the full 40: H-VER170 S4 and S6 (Theorem B). The field
involution acts on all forty labels of the imported FULL40 source; on charge-diagonal multipliers
it is the charge half-step. On the completed packet DHG

Q (H-VER157’s charge-diagonal multiplier
at the carrier vector, cited through H-VER170 S3), a zero of QHG

0 is exactly field-oddness. This is
the H-VER170 J40, the linear field involution, which fixes V and negates J ; it is not H-VER157’s
transported anti-linear J40 of the next box, and the two are not identified (72f/5194). Proved and
FULL40: this box is green.

Provenance: H-VER170, H-VER169, H-VER168, H-AUD071-A.

Jfld
40
(
v̂a ⊗ χ(8)

m
)

:= v̂6−a ⊗ χ(8)
m+4, (a,m) 7→ (6− a, m+ 4), Jfld

40
2 = I40 on V̂40,

DHG
Q := I5 ⊗ diag

(
QC8
m (s)

)
m∈Z/8Z, Jfld

40 D
HG
Q Jfld

40 = I5 ⊗ diag
(
QC8
m+4(s)

)
m
,

s = 1
2 + λ : QHG

0 (s) = 0 ⇐⇒ Jfld
40 D

HG
Q Jfld

40 = −DHG
Q .

(3)

Placement in the retained families: H-VER177 (a1). The tower is the charge sum of H-
VER158’s family, read with the tower character in the log-character slot; the odd charges give the
triangular member. This places the scalar objects inside the retained families; it does not carry
them there.

Provenance: H-VER177, H-VER158, H-VER175, H-VER176.

cch := r`t, Bch(x; cch) :=
∑
k∈Z

exp
(
−πxk2 + cchk

)
= Bα

r (x),

Bα
r (x) =

7∑
m=0

Θm(r`t, 64x), a
r/2
t e−L4/8J4r =

∑
m odd

Θm

(
r
2`t,

8L4
π

)
.

(4)
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The completion as a character operator: H-VER177 (a2), (a3), (a6). In the XI chart each half-
shift of the completion is the DVJ heat on its own gauge, and the whole completion is a polynomial
in the heat operator of the character. At r = 0 the completed tower is the XI-ENTIRE kernel; the
k = 0 cell is annihilated for every r.

Provenance: H-VER177, H-VER164-A, H-VER175.

Ach(u; cch) := eu/2Bch(e2u; cch), Ach(u; 0) = ASCS
Ξ (u),

THG
u := 1

2

(
Du − 1

2

)(
Du + 1

2

)
,

Hch := −2πx ∂2
cch , x = e2u,(

Du − 1
2

)[
eu/2Bch] = Hch[eu/2Bch], (

Du + 1
2

)[
e−u/2Bch] = Hch[e−u/2Bch],

THG
u Ach(u; cch) = πx

(
2πx ∂4

cch − 3 ∂2
cch
)
Ach(u; cch) = 1

2 H
ch(Hch + 3

)
Ach(u; cch),

Φch
r (u) := THG

u Ach(u; r`t) =
∑
k∈Z

er`tk κHG
k (u),

κHG
k (u) := πk2e5u/2(2πk2e2u − 3

)
e−πk

2e2u
,

Φch
0 = KSCS

ξ , κHG
0 = 0 (the cell eu/2 annihilated for every r),
r 7→ Φch

r (u) entire for real u.

(5)

Master formula, tower and jet, both sheets: H-VER177 (a4), (b2). Conjugated by the half-
shift, the XI completion is a polynomial in the DVJ completion whose coefficients depend on the
heat scale. The DVJ kernel lies in the XI kernel; those cells are completion endpoints on the
DVJ axis, not carrier zeros. No constant-coefficient intertwiner is claimed or excluded: the source
intertwiner is H-VER177-A’s.

Provenance: H-VER177, H-VER176.

L4 = 2πx, ∆DVJ := 2L4 ∂L4 ,

TDVJ := 1
2∂

2
cch (tower; symbol k2/2), TDVJ := 1

2∂
DVJ
ρ

(
∂DVJ
ρ + 1

)
(jet; symbol T+(k)),

∂L4 = −TDVJ on the heat family,
e−u/2 THG

u eu/2 = 1
2∆DVJ(∆DVJ + 1

)
= L4 T

DVJ(2L4 TDVJ − 3
)
,

on tower cells, on T+-sheet jet cells and on T−-sheet jet cells (k = −n, symbol T−(n)),
T+(−k − 1) = T+(k),

[
∆DVJ, ∂L4

]
= −2 ∂L4 .

(6)

The jet is the tower sheared by half a quasi-period: H-VER177 (a5). The DVJ jet is the
character tower at heat scale L4/2π with its character shifted by half the quasi-period, termwise;
at the character r`t it is the triangular member. It solves the DVJ heat equation, is reflected by
k 7→ −k− 1 and is quasi-periodic in its character, and the completed tower is quasi-periodic in the
same way, so the completion statements above hold on the jet.
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Provenance: H-VER177, H-VER175, H-VER176.

JDVJ(ρDVJ, L4) :=
∑
k∈Z

exp
(
ρDVJk − L4 T+(k)

)
, JDVJ(r`t, L4) = J4r ,

JDVJ(ρDVJ, L4) = Bch
(L4

2π ; ρDVJ − L4
2
)

termwise,

2 ∂L4J
DVJ + ∂DVJ

ρ

(
∂DVJ
ρ + 1

)
JDVJ = 0,

JDVJ(−ρDVJ, L4) = eρ
DVJ

JDVJ(ρDVJ, L4),

JDVJ(ρDVJ + L4, L4) = eρ
DVJ

JDVJ(ρDVJ, L4),

Ach(u; cch + 2πx) = eπx+cch
Ach(u; cch), Ach(u; cch + 2πi) = Ach(u; cch), x = e2u.

(7)

The quarter turn and its gauge: H-VER177 (a7). Poisson summation with a complex character
(cited, H-AUD071-A S12) gives XI’s reflection σch, whose square is DVJ’s; only the zero character
is fixed, where σch is the H-VER164 involution. The gauge is one half of a holonomic pair of heat
kernels of opposite sign.

Provenance: H-VER177, H-AUD071-A, H-VER164-A, H-VER158.

Bch(x; cch) = Gch
+ (x, cch)Bch(σch(x, cch)

)
, σch(x, cch) :=

(1
x
, − ic

ch

x

)
,

σch2 = SDVJ : (x, cch) 7→ (x,−cch), σch4 = id,

Gch
± (x, cch) := x−1/2 exp

(
±c

ch2

4πx
)
, Gch

+ (x, cch)Gch
+
(
σch(x, cch)

)
= 1,

Gch
+G

ch
− = 1

x
, Gch

− (x, cch) = Gch
+ (x, icch),

∂xG
ch
+ = −π ∂2

cchG
ch
+ , ∂xG

ch
− = +π ∂2

cchG
ch
− ,

cch = 0 : ASCS
Ξ (−u) = ASCS

Ξ (u).

(8)

The two-rail carrier for real r 6= 0: H-VER177 (a8). On the heat-similarity variable the quarter
turn exchanges a real-character rail with an imaginary-character rail. The completion kills the floor
of each rail, the completed pair decays at both ends, and its Laplace transform is entire in both
variables and is the XI-ENTIRE carrier at w = 0. For real r 6= 0 the whole-line scalar carrier is
Φ̃sim(u; r`t), not the fixed-character kernel, which keeps a front-half growth.
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Provenance: H-VER177, H-AUD071-A, H-VER164-A, H-VER164-B.

wsim := cch x−1/2 = cch e−u, Ãsim(u;wsim) := Ach(u;wsimeu
)
,

V sim(u;wsim) :=
(
Ãsim(u;wsim), Ãsim(u; iwsim)

)T
,

V sim(−u;wsim) = M sim(wsim)V sim(u;wsim), M sim(wsim) :=
(

0 ew
sim2

/(4π)

e−w
sim2

/(4π) 0

)
,

M sim(wsim)2 = I, detM sim(wsim) = −1, Ãsim(u;−wsim) = Ãsim(u;wsim),
Φ̃sim(u;wsim) := THG

u Ãsim(u;wsim) (wsim fixed),

Φ̃sim(−u;wsim) = ew
sim2

/(4π) Φ̃sim(u;−iwsim), Φ̃sim(u; 0) = KSCS
ξ (u),

Lsim(λ;wsim) :=
∫
R

Φ̃sim(u;wsim) eλu du entire in (λ,wsim) ∈ C2,

Lsim(−λ;wsim) = ew
sim2

/(4π) Lsim(λ;−iwsim),
Lsim(λ;−wsim) = Lsim(λ;wsim), Lsim(λ; 0) = QHG

0
(1

2 + λ
)
,

r ∈ R \ {0} : Φ̃sim(u; r`t) is the whole-line scalar carrier.
(9)

The torsion landing on the C8 packet: H-VER177 (a9). At the eight torsion characters the
tower is the complete charge-m source of H-VER160, and the completed tower is the H-VER168
charge-m kernel; its Laplace transform is the charge-m carrier (all three defined in the H-VER168
box below). The map is owned there by citation; retention at these characters is certified by H-
VER160 and H-VER168, never by the tower, and eight samples of an entire family do not determine
it.

Provenance: H-VER177, H-VER160, H-VER168.

rtor
m := iπm

4`t
, m ∈ Z/8Z, Bα

rtor
m

(1/x) = x1/2 ΘHG
m (x),

Φch
rtor

m
(−u) = KC8

m (u),∫
R

Φch
rtor

m
(u) e−λu du = 8s/2QC8

m (s), s = 1
2 + λ,

entire in λ; m = 0 :
∫
R

Φch
0 (u) e−λu du = QHG

0 (s).

(10)

The two controls, exchanged by u 7→ −u: H-VER177 (a10). The half-turn character gives the
two exact controls; their Laplace transforms are the carrier times a multiplier. The multiplier zeros
lie on the completion-endpoint lines Reλ = ±1

2 , the DVJ axis; the carrier zeros, those of QHG
0 , are

untouched.
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Provenance: H-VER177, H-VER164-B, H-VER176.

Bα
rtor

4
(x) = 2Bα

0 (4x)−Bα
0 (x),

Φch
rtor

4
(u) =

√
2KSCS

ξ (u+ log 2)−KSCS
ξ (u), KC8

4 (u) = Φch
rtor

4
(−u),

MDVJ
ht (s) := 21−s − 1, s = 1

2 + λ,∫
R

Φch
rtor

4
(u) eλu du = MDVJ

ht (s)QHG
0 (s),

∫
R
KC8

4 (u) eλu du =
(
2s − 1

)
QHG

0 (s).

(11)

The triangular family inverts to the half-turn tower: H-VER177 (a11). Poisson summation
over Z+ 1

2 (cited, H-AUD071-A S12 with the S19.1 chart) inverts the half-integer Jacobi family, both
sheets together, to the tower at the inverse heat scale and the half-turn character; one rail alone
has no such partner. At the triangular point the family is the triangular member, and at v = 0 it
is the half-turn control above.

Provenance: H-VER177, H-AUD071-A, H-VER176.

Θ̂(X, v) = X−1/2 exp
( v2

πX

)
Bch

( 1
X

; iπ − 2iv
X

)
(both sheets together),

Θ̂
(
x40 ,

r
2`t
)

= a
r/2
t e−L4/8J4r ,

v = 0 : Θ̂(X, 0) = X−1/2Bα
rtor

4
(1/X).

(12)

The endpoint differential: H-VER177 (b1). The XI completion, with its 1
2 kept, is the DVJ

completion in either gauge; its symbols are the two triangular sheets, and its kernel is the pair of
DVJ cells k = 0,−1. On H-VER176’s half-character form the DVJ character derivative is half the
Jacobi derivative.

Provenance: H-VER177, H-VER164-A, H-VER176.

1
2

(
Du − 1

2

)(
Du + 1

2

)
= eu/2 1

2Du
(
Du + 1

)
e−u/2 = e−u/2 1

2Du
(
Du − 1

)
eu/2,

1
2

(
D2
u − 1

4

)
e(k+ 1

2 )u = T+(k) e(k+ 1
2 )u,

1
2

(
D2
u − 1

4

)
e(k− 1

2 )u = T−(k) e(k− 1
2 )u, T+(k) = T−(k + 1),

ker 1
2

(
D2
u − 1

4

)
= span{eu/2, e−u/2}, ∂DVJ

ρ = 1
2 ∂v on Θ̂(X, v).

(13)

The scalar source map (pink sink): H-VER177. The two scalar ports are joined: the tower,
completed in the XI chart, is the XI kernel at the zero character, its two-rail carrier is the XI-
ENTIRE carrier at w = 0, and at the torsion characters it lands on the charge packet. The map
accompanies the retained owners and never certifies retention; nothing green consumes it.
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Provenance: H-VER177.

Φch
0 = KSCS

ξ , Φ̃sim(u; 0) = KSCS
ξ (u), Lsim(λ; 0) = QHG

0
(1

2 + λ
)
,

e−u/2 THG
u eu/2 = L4 T

DVJ(2L4 TDVJ − 3
)
, ∂DVJ

ρ = 1
2 ∂v,

scalar map; its FULL40 carriage is H-VER177-A (OPEN).
(14)

Open FULL40 aim (sink; no certified target): The scalar map above is complete and proved,
and it stays proved off the certified path, which is not the same as not load-bearing. What is not
proved is its carriage onto all forty retained labels, H-VER177-A (N131A, OPEN): (a.1) the off-
lattice same-source DVJ/Jacobi map and the u 6= 0 completion carried to the H-VER170 packet;
(b) a source intertwiner between the DVJ character derivative and Du on the retained forty, not
only equal differential polynomials; (c) Gate E / A12, a source-faithful map between the carrier
zeros, in the H-VER170 Theorem B form of the box above, and DVJ points, the two axes of zero
kept distinct. Only that map is open here; Theorem B itself is proved.

Provenance: LOGIC.

QHG
0
(1

2 + λHG
0
)

= 0 (so Jfld
40 D

HG
Q Jfld

40 = −DHG
Q at s = 1

2 + λHG
0 )

λHG
0 ←→ DVJ points: open (Gate E / A12),
Gate B: a source intertwiner onto Du on V̂40,

open aim: the scalar map above carried onto all forty labels,
carrier zeros and DVJ points kept distinct; OPEN under H-VER177-A (N131A).

(15)
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D Boundary and open comparisons

TODO.

References

[1] L. K. C. Leighton (2026), H-PAP001, “First-Principles Derivation of π from the Rank-One
Chebyshev Rail of a Ten-Sector Verlinde–Weyl Hypergroup.”
Pinned repository source at 83aab9d8.

[2] Leighton, L.K.C. and Hankey, A. (2026), H-PAP002, “DVJ Derivation from the Hypergroup:
Ten-Dimensional Owners and Lossy Scalar Witnesses.”
Pinned repository source at 83aab9d8.

[3] Leighton, L.K.C. (2026), H-PAP004, “Quarter-Phase Butson–Hadamard Triangular Lift and
Euler–Gamma Dual Rails from a Generalized-Chebyshev Hypergroup.”
Pinned repository source at 83aab9d8.

[4] Leighton, L.K.C. and Hankey, A. (2026), H-PAP005, “Bilateral Gaussian Theta Completion,
the Zero Cell, and an Entire Representation of Riemann’s Xi Function,” released 5th October
2026. DOI: https://doi.org/10.13140/RG.2.2.26106.25284.
https://researchgate.net/publication/415320784.

[5] Leighton, L.K.C. and Hankey, A. (2026), H-PAP015, “Full-40 Jacobi–Hypergroup Heat,
Mellin and Lerch Source.”
Pinned repository source at 83aab9d8.

[6] Leighton, L.K.C. and Hankey, A. (2026), H-PAP018 (Paper C), “The Two-Stage Arithmetic
Projector on the Bilateral De-Vries Jordan Nilpotent Tower,” released 18th October 2026.
DOI: https://doi.org/10.13140/RG.2.2.29312.60166.
https://researchgate.net/publication/416311460.

[7] Luke Kenneth Casson Leighton (2026), “ChatGPT as an Intelligence-Enhancer,” March
2026. DOI: https://doi.org/10.13140/RG.2.2.17520.11522.
https://researchgate.net/publication/402083237.

13

https://gitlab.com/d12rg/d12rg_hypergroup/-/blob/83aab9d83b40fe9a9ff4bd398e024671f502ba68/papers/first-principles-pi-from-ten-sector-verlinde-weyl-generalised-chebyshev-hypergroup/first-principles-pi-from-ten-sector-verlinde-weyl-generalised-chebyshev-hypergroup.tex
https://gitlab.com/d12rg/d12rg_hypergroup/-/blob/83aab9d83b40fe9a9ff4bd398e024671f502ba68/papers/source-first-dvj-jacobi-mellin/source-first-dvj-jacobi-mellin.tex
https://gitlab.com/d12rg/d12rg_hypergroup/-/blob/83aab9d83b40fe9a9ff4bd398e024671f502ba68/papers/quarter-phase-butson-hadamard-triangular-gamma-lift/quarter-phase-butson-hadamard-triangular-gamma-lift.tex
https://doi.org/10.13140/RG.2.2.26106.25284
https://researchgate.net/publication/415320784
https://gitlab.com/d12rg/d12rg_hypergroup/-/blob/83aab9d83b40fe9a9ff4bd398e024671f502ba68/papers/jacobi-full40-mellin-lerch-source/jacobi-full40-mellin-lerch-source.tex
https://doi.org/10.13140/RG.2.2.29312.60166
https://researchgate.net/publication/416311460
https://doi.org/10.13140/RG.2.2.17520.11522
https://researchgate.net/publication/402083237

	Roadmap
	Scope and boundary
	The two scalar ports
	Placement in the retained families
	The completion as a character operator
	The master formula, tower and jet
	The quarter turn and the two-rail carrier
	The torsion landing and the two controls
	The endpoint differential
	The open FULL40 carriage
	In the literature
	Conclusion
	Appendices
	Repository theorem provenance
	Executable receipts
	C Equation contract: the DVJ alpha tower to XI-ENTIRE
	Boundary and open comparisons

