Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Chemical-Vapour-Deposition Diamond as the
Primary Product and as a Chemical Clock of a
Near-Light-Speed Energy-Sheath Apparatus: Yields,
Uses, and a Test of the Borekci Metric

Hasan Borekci

hborekci®hotmail .com,.tr

HB ZECHMANN Medical Company

Research Article

Keywords: CVD diamond, chemical clock, gravitational time dilation, Borekci metric, energy sheath,
positron production

Posted Date: September 15th, 2026
DOI: https://doi.org/10.21203/rs.3.rs-10844462/v1

License: €© ® This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Additional Declarations: No competing interests reported.


https://doi.org/10.21203/rs.3.rs-10844462/v1
https://doi.org/10.21203/rs.3.rs-10844462/v1
https://doi.org/10.21203/rs.3.rs-10844462/v1
https://creativecommons.org/licenses/by/4.0/

Chemical-Vapour-Deposition Diamond as the Primary Product and as a
Chemical Clock of a Near-Light-Speed Energy-Sheath Apparatus:
Yields, Uses, and a Test of the Borekci Metric

Hasan Borekcei®”

! R&D Directory, HB ZECHMANN Medical Company, Manisa Technopark, Celal Bayar University Area, Manisa,
Tirkiye (Assistant Professor of General Surgery; independent theoretical physics researcher)

* Corresponding author: hborekci@hotmail.com.tr — ORCID 0000-0001-9137-6342

Abstract

We describe an apparatus (BEF-2026) in which a stationary ellipsoidal capsule is completely enclosed,
from pole to pole, by a co-propagating sheath of 25 MeV electrons and 20 kW laser light, and we show that
its most robust product is chemical-vapour-deposition (CVD) diamond. A 0.2 atm CH4/H> jet, dissociated
by the 25 MeV beam and by the white-hot (= 2,302 K) tungsten—rhenium anode, grows polycrystalline
diamond on two 1 m? substrate sets, one inside and one outside the sheath enclosure, at = 253 g per set per
24 h (2,527 carats in total), and single-crystal gem material on 1,000 seed plates at =~ 413 carats of rough
per day. We explain why pure carbon vapour cannot give diamond and why the product is needed
industrially (heat spreaders, laser windows, electrodes, detectors) and for jewellery. The apparatus was
proposed to test whether an enclosing near-light-speed energy flow modifies the interior metric; we
formulate this as the Borekci metric, in which one parameter £ multiplies the sheath potential and § = 1
recovers linearised general relativity. General relativity predicts a sheath-induced clock offset of
—1.27x107%7; the author's conjecture (interior Lorentz factor equal to that of the electrons, 49.9) requires &
= 3.9x10%. The two substrate sets act as a chemical clock: their thickness ratio equals 1/Tin, so a ratio
resolution of 107 bounds & < 7.8x10*, while the conjecture predicts a ratio of 0.020. Positron production
(= 2.5x10" e* per day) is summarised. All results are given in both frameworks so that the experiment, not
the text, decides.

Keywords: CVD diamond; chemical clock; gravitational time dilation; Borekci metric; energy sheath;
positron production

1 Introduction

Most proposals to test general relativity in the laboratory measure a clock. This paper describes an apparatus
whose most reliable output is not a clock reading but a material: diamond grown by chemical vapour
deposition (CVD) in the gap between two concentric capsules, one of which is wrapped by a near-light-
speed sheath of electrons and laser light. The apparatus — the Borekci Energy Field, BEF-2026 — was
conceived to test a conjecture about spacetime: that a stationary volume completely enclosed by an energy
flow moving at nearly the speed of light acquires, by the principle of relativity, the time dilation of the flow
itself [1]. Standard general relativity predicts otherwise, and the two predictions differ by forty-six orders
of magnitude in a single parameter. What makes the diamond more than a by-product is that its growth is
a clock: a film grown inside the enclosure and a film grown outside it must have the same thickness if
general relativity is right, and thicknesses differing by a factor of fifty if the conjecture is right. The diamond
therefore carries both the economic and the epistemic weight of the experiment.

Three questions organise the paper. First, what does the apparatus actually make, in what quantities, and
why is that product needed — industrially and for jewellery (Sections 2—3)? Second, what does the modified
metric that motivated the apparatus predict, stated briefly and in a form that reduces to general relativity
when the new parameter is set to unity (Section 4)? Third, how does the diamond yield itself depend on



that parameter, i.e. how does the film work as a chemical clock (Section 5)? Antimatter production, the
original selling point of the design, is summarised in Section 6 because its economic value turns out to be
negligible next to the diamond, although the positron flux is world-class. Throughout, results are given in
two frameworks: standard general relativity (§ = 1) and the author's conjecture (§ > 1). The author states
his conviction openly and the standard theory is stated with equal clarity; the two are separated by
measurement, not by rhetoric.

The conceptual novelty offered to this journal is modest and precise: a linearised metric with one coupling
parameter attached to the energy—momentum of a null-like enclosing flow, a demonstration that the
parameter is bounded by clocks and by a material-growth ratio alike, and the observation that a diamond
film — a chemical process integrating over proper time — is a legitimate, electronics-free clock for such a
test. The engineering, radiological and economic details of the full apparatus are given in a companion
technical report [1] and are only summarised here.

Relation to the author's other work on BEF-2026. In the interest of full transparency, and to forestall
any concern about redundant or salami-type publication, the author discloses that the same apparatus has
been described from several distinct angles. A companion preprint treats the full apparatus as a positron
source and candidate time-dilation capsule, with the detailed engineering, radiological and safety analysis
[1]; the author additionally maintains a small number of related preprints on the Zenodo and Research
Square repositories that address other aspects of the same research programme. The present manuscript is
self-contained and does not reproduce the results of those works. Its distinct and, to the author's knowledge,
previously unreported contributions are the CVD-diamond yield analysis of Sections 3 and 5, the industrial
and jewellery use case, and the diamond-film chemical-clock method for bounding the metric parameter &.
The material that necessarily overlaps — the apparatus description (Section 2) and the metric (Section 4)
— is deliberately condensed and cross-referenced to the companion report rather than restated in full, and
where an earlier numerical result of that report is superseded (notably the positron yield) this is stated
explicitly (Section 6). The author will gladly provide the editors with the full list of related preprints and
welcomes guidance if any further separation is required.

2 The Apparatus in Brief

Figure 1 shows a scaled meridional section and Table 1 the principal parameters. The outer capsule is a
sphere of 16.0 m free inner diameter whose wall, from outside inwards, consists of a borosilicate skin, 150
cm of SiC/SiC ceramic-matrix composite (density = 2.65 g cm™, service temperature > 1400 °C [2]), 50
cm of circulating water and 90 cm of tungsten—steel composite; the gap inside it is evacuated. At its centre
stands a prolate ellipsoidal inner capsule, 12.0 m pole to pole and 10.0 m at the equator, with walls of 90
cm SiC/SiC, 90 cm tungsten—steel, 100 cm lead and 30 cm water enclosing a cavity of 43.9 m? of air at 1
atm; a pair of 2 T superconducting magnets at the cavity's poles provides a dipole field whose lines wrap
the capsule in the gap. Just outside the two poles sit solid tungsten—rhenium electrodes (10 cm diameter, 20
cm long; melting point 3120 °C [3]), rotating at 700 rpm and vibrating at 100 Hz. A potential of 25 MV
between them drives an electron sheath (50-200 pA at start, 0.5-2 mA in steady operation) that flows from
the top pole around the capsule into the bottom anode; a co-propagating 20 kW continuous-wave ring laser
follows the same meridians. The electrons have y. = 49.92; at 2 mA there are 7.9x108 electrons in flight at
any instant, carrying 3.2 mJ in a sheath whose density (6.1 cm™) is that of the solar wind. The apparatus is
housed in a sealed cavern under a mountain and runs for 24 h per cycle.

Two design corrections adopted from the technical audit are relevant here. The masses computed from the
wall thicknesses are 16,930 t for the outer and 4,458 t for the inner capsule (not the 150 t and 90 t of the
first draft), and the gas injected at the bottom pole is not pure carbon vapour but a 2—5 vol.% CH4/H»
mixture at 0.2 atm (Section 3.1). Open engineering items — transport of the electron sheath around the



capsule, holding 25 MV across a 2—4 m vacuum gap, cooling of the rotating anode and mechanical support
of the inner capsule — are listed in the technical report and do not affect the diamond chemistry, which
takes place in the anode region and on the capsule skin.
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Fig. 1 Scaled meridional section of the BEF-2026 apparatus: outer sphere (16 m free inner diameter; borosilicate,
SiC/SiC 150 cm, water 50 cm, tungsten—steel 90 cm, positron-trap lining), inner ellipsoidal capsule (12 m x 10 m;
SiC/SiC 90 cm, tungsten—steel 90 cm, lead 100 cm, water 30 cm), the 2 T magnet pair, the W-Re electrodes at the
poles, the electron (blue dashed) and laser (red) sheaths, the guide field lines (orange dotted), the CH4/H; gas jet and
the diamond substrate ring at the bottom pole. Details A and B enlarge the pole regions. The equatorial struts are an
assumption of the design audit.

Table 1 Principal parameters of BEF-2026 (values from the calculation model, Online Resource 1).

Subsystem

Specification

Derived quantity

Outer capsule

sphere, 16.0 m free ID; borosilicate / SiC/SiC 150 cm / water
50 cm / W—steel 90 cm; vacuum inside

mass =~ 16,930 t; outer diameter 22.0 m

Inner capsule

prolate ellipsoid 12.0 x 10.0 m; SiC/SiC 90 cm / W—steel 90 cm
/ Pb 100 cm / water 30 cm; 1 atm air inside

mass = 4,458 t; cavity 5.8 x 3.8 m (43.9 m%)

stored energy ~ 140 MJ; gap field =~ 0.1-0.2

Magnets 2 T superconducting pair at cavity poles (N up, S down) T
Electrodes W-Re, @ 10 cm x 20 cm, 700 rpm, 100 Hz vibration; cathode rim speed 3.67 m/s; anode radiative
top, anode bottom equilibrium ~ 2,302 K at 50 kW
- 50— _ . to- — . 8 o= in flioht- .
Electron sheath 25 MV; 50-200 pA start, 0.5-2 mA steady; pole-to-pole path Ve 7349.92, 7.9x10° e in flight; 3.2 mJ; 6.1
189 m cm
Laser 20 kW CW ring laser, co-propagating 1.26 mJ in flight; 1.73x10° J per 24 h
Gas jet 2-5 % CHa in Hz, 0.2 atm (152 Torr), local to the anode electron energy loss 8 keV per pass

Diamond substrates

set A: 1 m? on the inner-capsule skin (inside the sheath); set B:
1 m? on the outer wall (outside); 1,000 single-crystal seeds 7 x
7 mm

see Table 2




Subsystem Specification Derived quantity

moderator-coated inner face of the outer wall + 100 Surko-type

Positron-trap lining see Table 6
traps

Run 24 h; magnet ramped 2 h before; arc, laser and jet fired beam energy 1,200 kWh; total site power ~
simultaneously at t =0 400 kW

3 Diamond Growth in the Apparatus

3.1 Chemistry: why carbon vapour fails and what the CH_{4}/H_{2} jet does

The first draft of the design injected carbon vapour at 0.2 atm from the anode. This cannot produce diamond.
Carbon sublimates at =~ 3900 K at 1 atm and still needs = 3650 K at 0.2 atm; between water-cooled walls
the vapour condenses at once, and what condenses is soot, amorphous carbon and fullerenes — the product
of the Kriatschmer—Huffman arc, in which graphite is evaporated in 100—200 Torr of helium [4]. Diamond
is metastable at ambient pressure. Its growth at low pressure relies on a kinetic trick discovered in the 1980s:
atomic hydrogen etches sp? (graphitic) carbon about fifty times faster than diamond, so that on a substrate
held at 700-1000 °C only the diamond phase survives [5]. The jet was therefore redefined as 2—5 vol.%
CHa4 in H» at 0.2 atm (152 Torr), inside the 100—300 Torr window of microwave-plasma CVD reactors [6].

The apparatus supplies the atomic hydrogen in two ways. The anode absorbs the full 50 kW of the beam,;
without forced cooling its radiative equilibrium temperature is ~ 2,302 K, i.e. it is a hot-filament CVD
source of exactly the kind (tungsten at 2000—2400 °C) used in hot-filament reactors, and the 25 MeV
electrons ionise and dissociate the gas along their path (energy loss 8 keV per pass through a 1 m jet,
negligible for the beam, large for the gas). The electron and laser sheath, which is transparent to the gas,
adds ultraviolet and X-ray photolysis. The substrates must be kept out of the direct beam, because 25 MeV
electrons displace carbon atoms in the lattice; they are mounted on the inner-capsule skin at mid-latitude
(set A, inside the sheath enclosure) and on the outer wall at the same height (set B, outside it), both at 850—
950 °C, both fed by the same gas.

3.2 Yields

For polycrystalline film the growth rate of hot-filament and plasma reactors is 1-10 um h™!; we take 3 um
h™! as the nominal value. Each 1 m? set then grows 72 um in 24 h, i.e. 253 g (p = 3.51 g cm?), and the two
sets together 505 g or 2,527 carats of thermal-grade material per cycle. Single-crystal (homoepitaxial)
growth on seed plates is the route to gem material. With 1,000 seeds of 7 x 7 mm and a rate of 20 pm h™!
— the record rate with nitrogen addition is 50150 um h™! [7], but colourless material grows more slowly
[6] — one cycle deposits 83 g, i.e. 413 carats of single-crystal rough, which polishes to =~ 165 carats (40 %
yield). A polished 1 ct stone needs a crystal =~ 3.5 mm thick, i.e. = 7.3 consecutive cycles on the same seed;
the apparatus is therefore run in multi-day campaigns for gems and in single cycles for film.

Mdiamond = Asubstrate 7" frun £ diamond (1)

Mse = Nseed Aseed Fsc trun Pdiamond> Nearae = 5000 mse [kg] 2)

Table 2 Diamond yields per 24 h cycle at £ =1 (general relativity). Prices from the 2026 lab-grown market [8, 9].

Value per cycle (2026

Product Substrate Rate 24 h yield wholesale)

Polycrystalline film, set A (inside

5 - g . —1 _ . N
sheath) 1 m?*, inner-capsule skin 3umh™' (1-5) |72 um;253 g




Product Substrate Rate 24 h yield VL ey (I
wholesale)
Polycrystalline film, set B (outside) | 1 m?, outer wall 3umh?'(1-5) |72um;253 ¢ —
US$ 300,000
3,000,000 as finished
Polycrystalline total 2 m? 505 g=2,527 ct thermal-grade plates
(50 % usable area, US$
0.3-3 mm2)
. 20 pm h™! (10— _ US$ 9,081 (rough, US$
Single-crystal rough 1,000 seeds, 7 x 7 mm 30) 83 g=413ct 20-25ct )
. . . Lo . US$ 74,300 (1 ct D-F
- 0, >
Single-crystal polished equivalent | 40 % polishing yield 165 ct VS, US$ 350-600 ct 1)

3.3 Why the diamond is needed: industrial uses

Polycrystalline CVD diamond is not a substitute for a gemstone; it is an engineering material with a
combination of properties no other material offers, and the requirement for it is set by industries that already
buy it. Its thermal conductivity, 1500-2200 W m™' K™! for thermal-grade plates (copper: 400), makes it the
heat spreader of choice under gallium-nitride and silicon-carbide power transistors, radio-frequency
amplifiers and high-power laser diodes; market analyses put the diamond heat-spreader segment at ~ US$
0.35 billion in 2025, growing to ~ US$ 0.75 billion by 2035, with electronics cooling as the largest
application [10]. A 1 m? film per cycle, diced into 10 x 10 mm plates, is = 5000 heat spreaders per day at
50 % usable area — a meaningful fraction of a market whose bottleneck is exactly the slow, small-area
growth of conventional reactors. Second, diamond is the only window material that transmits multi-kilowatt
infrared laser beams (10.6 um CO, lasers) without thermal lensing, and it is the standard window and
detector material for synchrotron X-ray beamlines. Third, boron-doped diamond is the most robust
electrode known — wide potential window, chemically inert, no fouling — and is used for the
electrochemical oxidation of persistent organic pollutants in water treatment and for electroanalysis [11].
Fourth, diamond is radiation-hard: diamond detectors monitor beam loss at particle accelerators, and the
BEF-2026 gap, with = 7.5x10'* photoneutrons per second from the anode, is an environment in which its
own product is the appropriate sensor. Fifth, polycrystalline and nanocrystalline diamond coat cutting tools
and wire-drawing dies, and nitrogen-vacancy centres in diamond are the working medium of solid-state
quantum sensors. Diamond powder from off-specification film has an established cosmetic use in micro-
dermabrasion abrasives and diamond-tip exfoliation heads, so that even rejected material has a market.

Table 3 Industrial and cosmetic requirements for CVD diamond and how the apparatus meets them.

Application Property required Specification What BEF-2026 supplies

Heat spreaders (GaN/SiC power > 1500 W m™' K™!, plates 0.1-0.5 | polycrystalline film 72 um per

thermal conductivity

electronics, RF, laser diodes) mm, 5-20 mm cycle; thicker in multi-cycle runs
High-power laser and X-ray IR transparency, low optical grade, low nitrogen, requires low-nitrogen growth;
windows absorption, strength polished feasible with purified Ho/CH4
Electrochemical electrodes (water | boron doping, 101°-10%' B o™ add B:He/trimethylboron to the
treatment, sensing) conductivity jet

Radiation detectors (accelerators, radiation hardness, single-crystal seeds; also used

electronic-grade single crystal

medical dosimetry) charge collection inside the apparatus

hardness, wear

Cutting tools, wire dies, wear parts resistance coatings 5-30 um single-cycle films
Quantum sensing (NV centres) ;:;)rlggilie;iurrlilgogen, 12C-enriched single crystal possible with '2CHs feed
dCeorsmrr;e;;;sz:;swes (micro- g ?;:ilicr:; hardness, size powder 50-150 pm milled off-specification film




3.4 Why the diamond is needed: jewellery

Jewellery is the second, and historically the first, reason for growing diamond. Lab-grown gem diamond is
now a mature product: single-crystal CVD material is grown on HPHT or CVD seed plates at 900—1200
°C, colour is controlled by nitrogen exclusion or post-growth annealing, and the stones are indistinguishable
from mined diamond except by spectroscopy [6, 7]. The market has changed the economics rather than the
demand: wholesale prices of polished lab-grown stones fell by 26 % in 2025 and by a further 14 % in the
first quarter of 2026, with 1 ct D-F VS stones at US$ 350-600 and CVD rough at US$ 20-25 per carat [8].
Two consequences follow for BEF-2026. First, gem production alone (Table 2: = US$ 74,300 per cycle at
polished-equivalent prices, =~ US$ 9,081 as rough) is worth an order of magnitude less than the thermal-
grade film, so the apparatus is an industrial-diamond facility with a jewellery side line, not the reverse.
Second, jewellery demand is now driven by volume and by traceability — consumers increasingly ask
where a stone was grown — and a large-area, single-site source with an unusual provenance ("grown inside
arelativistic energy sheath") is a marketing asset in its own right, independent of the physics. The necessity,
in the strict sense, is thus twofold: industry needs the film because nothing else conducts heat as well, and
the jewellery trade needs traceable, large-scale, low-cost single-crystal supply.

4 Spacetime Curvature in Brief: the Borekci Metric

The apparatus was motivated by the conjecture that an enclosing near-light-speed energy flow decouples
the interior spacetime and transfers to it the time dilation of the flow. The standard theory is unambiguous.
In the weak-field limit the metric perturbation is fixed by the energy—momentum tensor of the source; for
light and ultra-relativistic particles the tensor is traceless, which doubles the Newtonian source — the
classic result of Tolman, Ehrenfest and Podolsky that a beam of light attracts twice as strongly as its energy
suggests, while co-directed beams do not interact at all [12, 13, 14]. The active mass of a fast body is y(1 +
B?)m — 2ym [15], linear in y:

V2d=41G(p+2) - Vo=¥ (T4,=0) 3)

Mua=7r(1+pHm — 2}’m—2E 4)

We encode the conjecture as a one-parameter deformation of the stationary linearised metric in harmonic
gauge, the Borekci metric,

ds?=—(1+222290) e2ar? — 2 Aydrdx’ + (1-252229 )5, il )
[TOO+ETJ(I<:| (X) \ [TOO_l_ZTkk:| (X/) ;

— ! _ k ! 6

Dy(x)= G/s‘heath c2lx—x| d°x Po(x)= G/;tatic clx—x| d°x (©)

where @; is the potential of the near-light-speed sheath (electrons and laser, with the traceless factor of 2),
®d, is the ordinary potential of all static sources (magnet, electrodes, gas, walls, Earth) which enter with unit
coupling because the gravitational coupling of static energy is already bounded at the 5x10° (Kreuzer) and
4x107'? (Bartlett—Van Buren) levels [16, 17], and A; is the gravito-magnetic potential of the sheath's
momentum flux. At & =1 Equations (5)—(6) are the standard gravito-electromagnetic metric [ 18], confirmed



by Gravity Probe B, LARES-2 and optical-clock experiments [19, 20, 21, 22]. The conjecture is
parametrised by

E=14+kC(ys—1), 0<LC<L1, «kgr=0 (7

with C the enclosed fraction of solid angle and k a coupling to be measured (k = 0 in general relativity). A
clock at rest inside the enclosure has the effective Lorentz factor

2D+ D — Dl + D]
D= = (14282050012 | 4 F0TH0 ®)

C

For BEF-2026 the sheath potential is ®y/c? = —1.27x107*, the static fields give ®gfieias/c> = —5.77x107%7
(dominated by the 2 T magnet, with the Laue factor f = 1 for a bound static system), and the wall masses
give a static offset of —9.64x1072? (83 attoseconds per day) that is the same whether the sheath is on or off.
The conjecture Iy = v = 49.92 requires

1-y72

1—‘in =Ye = éLl ZW )

i.e. &1 = 3.9x10%, and a null result with a clock of fractional resolution ¢ bounds & < o/(|®s|/c?) (Table 4).
The physics behind the smallness of the standard prediction is simply that 7.9x108 electrons, however fast,
weigh 7.2x107% kg; the conjecture is not that this number is wrong but that a completely enclosing flow
couples differently, which is precisely what the parameter  isolates for measurement. We state plainly that
the standard theory predicts no measurable interior time dilation, that the literature on the gravity of light
and on gravitational screening [23, 24] weighs against the conjecture, and that the author nonetheless
expects a surprising result; the experiment decides.

Table 4 Bounds on the sheath coupling & from a null result, and the prediction of the author's conjecture ({11 =
3.9x10%). All clocks are compared in the field-on/field-off differential mode, which cancels the static wall-mass
term.

Instrument Resolution ¢ Excludes (null result) Conjecture (L1) predicts
Chip-scale atomic clock, 24 h 10712 £>7.8x10% 23 h 31 min offset
Optical clock (laboratory class) 10713 £>7.8x10% 23 h 31 min offset

8r = 1x1073 in thickness

Diamond chemical clock (Section 5) ratio

&> 7.8x10% thickness ratio 0.020
sheath offset 1.1x107#2 s per

General relativity (= 1) — — day

5 Diamond Yield under the Borekci Metric: the Chemical Clock

A CVD film integrates a chemical rate over the proper time of its substrate. If the interior of the enclosure
runs slow by the factor I'i» of Equation (8), substrate set A (on the capsule skin, inside the sheath)
accumulates less material per external day than set B (on the outer wall, outside the sheath), everything else
— gas, temperature, hydrogen flux — being equal by construction. The thickness ratio is therefore a direct

reading of the metric:
in 1 2(5(1): + CDO) glq)sl or
ot Lin V L+ c? ! e’ 5 < [D,l/c? (10)

bed

r=

~



This is a clock without electronics, immune to electromagnetic pickup from the 25 MV system, and it can
be read after the run with an interferometer or a stylus profilometer to a relative precision of 10~ once the
two sets are cross-calibrated by swapping their positions in a control cycle. Table 5 and Figure 2 give the
yield of set A as a function of &. In general relativity the two sets differ only by the static potential difference
between their positions (= 1072, from the wall masses); the sheath itself contributes 10™*’. The conjecture
predicts that set A grows only 5.1 g against 253 g on set B — a ratio of 0.020 that no calibration error could
mimic. A null result at 6r = 1x107% bounds & < 7.8x10%; this is far weaker than the optical-clock bound,
but it is an independent bound from an entirely different physical channel, and it excludes the conjecture
by a margin of 500 in & Two subtleties are recorded. First, the sheath does not intercept the gas or the
hydrogen flux (its density is 6.1 cm™ and its collisionless skin depth = 2.1 km), so set A is chemically
equivalent to set B in the standard theory. Second, the growth on set A is also exposed to the sheath's
photons; the control cycle with the sheath on but the capsule potential removed (electrons diverted to a
dump) separates radiative from metric effects.

Table 5 Diamond yield on the inside substrate set as a function of the sheath coupling & (set B fixed at 253 g); I'ix
includes the sheath and the static field terms, while the static wall-potential difference between the two positions (=
10722) is omitted. The last row is the author's conjecture; the chemical-clock bound is & < 7.8x10%.

& T'in Thickness ratio r = ta/ts Set A yield (g /24 h) | Total yield (g /24 h)

1 1 +5.8x107%7 1—5.8x107%7 252.7 505.4
1.0x1010 1 +7.0x107%7 1—7.0x107%7 252.7 505.4
1.0x102%° 1+1.3x107% 1—-1.3x107%7 2527 505.4
1.0x103° 1+1.3x1077 1—-1.3x107" 2527 505.4
1.0x10% 1+1.3x107 1-13x107 2527 505.4
1.0x10% 1.0001 0.9999 2527 505.4
1.0x10% 1.0013 0.9987 252.4 505.1
1.0x10% 1.0130 0.9872 249.5 502.2
1.0x10% 1.1585 0.8632 218.1 470.9
3.9%x10% 49.9238 0.0200 5.1 257.8
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Fig. 2 The diamond chemical clock: thickness ratio of the inside (set A) to the outside (set B) film as a function of the
sheath coupling & The shaded band is the assumed resolution 8r = 1073; the dashed line is the corresponding bound
on &; the orange marker is the author's conjecture (I'in = ye = 49.9, ratio 0.020). General relativity sits at § = 1, far off
the left edge of the plot, with a ratio deviating from unity by = 10722 (static wall-potential difference between the two
positions, omitted in the plot) and by 10™* from the sheath.

6 Antimatter Production in Brief

The 25 MeV electrons stopping in the tungsten—rhenium anode radiate 0.44 of their energy as
bremsstrahlung [25], and photons above 1.022 MeV convert to electron—positron pairs in the nuclear
Coulomb field — the Bethe—Heitler process [26]. Geant4 studies of tantalum/tungsten converters give a
forward fast-positron yield of 1.4x107% e*/e” at 20 MeV and 6.1x1072 at 40 MeV at the optimum thickness
of = 1 radiation length [27]; we take 2.3x107? at 25 MeV and recommend a 4 mm converter plate on the
anode face, since the 20 cm solid anode of the original design (57 Xo) would let only = 1x1073 escape.

N+ =Y(Eo, )l ¥(25 MeV, ~1Xp)~2.3x 1072 (11

Table 6 Positron production and radiological figures per 24 h cycle.

Quantity (2 mA, 24 h) Value Remark
Electrons delivered 1.08x10?! 1.25x1016 57!
Fast positrons leaving a 4 mm converter 2.5x10" (22.6 ng) world-class flux: 2.9x10" e*s™!
Pairs created inside a thick anode 5.4x102 lim\llihilate in situ; 1.1x10%! photons of 511
e
. " . L no antiprotons (threshold 5.6 GeV), no

Species e” only (transient positronium) antimuons (211 MeV)

: : -3
iL(;V;iE(QSQE%)Ez)after moderation (10°) and 5.7x10'0 s7! record single-trap capacity 4x10° [28]

. fills in 174 s; storage, not production, is the

11 13 s s s

Storable in 100 traps x 10 1x10" (9 fg) bottleneck
Monetary value of the daily output ~ USS$ 565 at US$ 25 billion g™' [29]
Photoneutrons from the anode 75x105 ¢! activation of anode and walls; test subject

dose 2.2x107'3 Sv per 24 h




+

Two conclusions matter for the present paper. The positron flux, = 2.9x10'* e* 57!, is comparable with the
strongest linac-based positron sources [30] and is a genuine scientific asset; but its monetary value (US$
565 per day) is negligible next to the diamond, and the pairs cannot be stored — they must be used as a
continuous beam. The figure of 542 ng h™! in the first preprint [1] violated energy conservation and is
superseded. The 3.1 m wall shields the inner cavity to 2.2x107'3 Sv per cycle, so the biological experiments
envisaged in the cavity are radiologically safe; the diamond substrates in the gap are not, and set A must be

shadowed from the direct anode line of sight.

7 Discussion

Falsifiability. The apparatus produces two clocks, one atomic and one chemical, and each yields either a
measurement of & or a bound. The atomic clock is the more sensitive by thirty orders of magnitude; the
chemical clock is the more robust, because a diamond film cannot be disturbed by the electromagnetic
environment of a 25 MV discharge, and because its reading is a physical object that can be re-measured by
any laboratory. A ratio of 0.020 between two 1 m? films is not a subtle effect. The author's conjecture is
therefore not protected by experimental difficulty: if it is wrong, the films will say so on the first cycle.

Objections. Three results in the literature weigh directly against £ > 1. The gravity of light is known
exactly and co-directed beams do not interact [12, 13, 14], so the sheath's effect on its interior is fixed by
its energy — —1.27x107%". The positive-mass theorem forbids complete angular gravitational screening in
vacuum, allowing localisation only in cones [23]; the sheath is designed to enclose all directions. The
equivalence principle holds to 107" [24] and active—passive mass equivalence to 4x10712 [17], so any
anomalous coupling must hide in the dynamic, enclosing, near-light-speed character of the flow that these
static tests do not probe. Earlier claims of gravitational shielding with superconductors were not reproduced
[31, 32], which is why the protocol prescribes blind analysis, field-on/field-off differentials and position-
swapped control cycles for the films.

What is gained either way. If § = 1, the apparatus is a large-area diamond reactor of unusual hydrogen
chemistry (beam-dissociated, filament-assisted) producing =~ 2,527 carats of thermal-grade film and ~ 413
carats of single-crystal rough per cycle, plus a continuous positron beam, and it sets the first laboratory
bound on the gravitational coupling of an enclosing near-light-speed energy flow. If § > 1, the diamond
films are the first material objects to record engineered time dilation. The author states his expectation of
the second outcome; the standard theory, and the literature, expect the first.

Limitations. This is a pre-experimental study; the diamond growth rates are taken from conventional
reactors and the beam-assisted chemistry has not been demonstrated at this scale; the yields of Table 2 are
nominal within a factor of three. The metric is linearised, and a confirmed & >> 1 would require a non-linear
theory that this paper does not offer. The engineering of the electron sheath (its transport around the capsule,
the 25 MV vacuum gap, the cooling of the rotating anode) is unsolved and is treated in the technical report.
Prices of lab-grown diamond are volatile; the value figures are indicative.

8 Conclusions

BEF-2026 makes diamond. With CH4/H> chemistry, a beam-heated tungsten—rhenium anode and two 1 m?
substrate sets, it yields = 505 g (2,527 carats) of polycrystalline thermal-grade film per 24 h cycle —
material required by power electronics, laser optics, electrochemistry and detector physics — and ~ 413
carats of single-crystal rough for jewellery, a market that needs traceable large-scale supply more than it
needs new sources of price. The film is also a clock. Under the Borekci metric, whose single parameter &
multiplies the potential of the enclosing sheath and reduces to general relativity at & = 1, the ratio of the
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film thicknesses inside and outside the enclosure equals 1/I'i,: general relativity predicts unity to one part
in 10!, a ratio resolution of 1073 bounds & < 7.8x10%, and the author's conjecture predicts 0.020. Positron
production (= 22.6 ng per day, e” only) is scientifically significant and economically negligible. The paper
thus offers a proposal in which the same object — a diamond film — is the product, the instrument and the
verdict.
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