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ngoD
April 2026 -- Hertz, Nakahara, Boettcher (Oregon QulwI') -- Nature Communications -- qa'vIn flavor profile cyclic voltammetry mI' --
'eSorghlu'. inert electrode cha' qa'vIn ghIQ. potential sweep wa' scan: ghIQ HoS first peak current; ghIQ rop subsequent scan suppression.
mI' tlhob Qo', chromatography poQ Qo', sensory panel quantify laHbe' molecular pIm 'eSorghlu'. mI'vam QoQ DevwI' adapt: outer dielectric
vegh microelectrode pair insert, inner DevwI' brief electrolytic contact 'oghlu', 50 mV/s linear sweep 'oghlu' -- voltammetric profile 1.4 percent
within reproducible, DevwI'-specific, conventional electrical 'eSorghwI' (DC resistance, AC impedance, characteristic impedance) statistically
orthogonal 'oghlu'. 47 tlhegh DevwI' -- vagh tier -- wej substrate metallurgy: peak current, scan suppression ratio, oxidation onset potential
systematic variation 'oghlu'bogh -- "extraction signature" pong. Tropic OFC bakar -- broad, suppressed profile -- surface oxide HoS 'ej
intergranular contamination ngaS. Equinox baS chIS single-crystal -- narrower peak, scan suppression nup. Zero-Point YBCO ceramic --
critical temperature bIngDaq -- voltammetric scan flat -- potentiostat resolution within -- molecular transparency wIja'chuq. mI'vam DevwI'
pIm SINAD standard latitude resolve laHbe', 'ej hemispheric-bias-corrected SINAD geomagnetic yoq -- partially neH resolve -- distinguish.
voltammetric 'eSorghwI' QoQ DevwI' evaluation framework complementary wIqel.

1. NGOQ

qa'vIn ghIQ chemical composition -- extraction 'oghlu': bIQ, tuj specific, poH specific, grind size specific -- qa'vIn nagh roasted
soluble compounds Hutlh dissolve. ghu' complex aqueous solution -- Hoch vatlh compound identified -- wejmaH bIngDaq flavor
majority responsible. mI' conventional -- chromatography 'ej mass spectrometry -- Doy' 'ej destructive.

Hertz, Nakahara, Boettcher (2026) -- Nature Communications -- qa'vIn ghIQ chemically meaningful information substantial fraction
-- wa' cyclic voltammetry mI' recover -- demonstrate. glassy carbon working electrode 'ej baS chIS reference -- 25 mL qa'vIn ghIQ
submerge. -0.4 V vo' +1.2 V -- 50 mV/s linear sweep. wa'DIch scan oxidation peak -- total dissolved solids correlate (R2 = 0.94, n =
142). cha'DIch scan 'ej rop suppression -- roast color correlate (R2 = 0.89, n = 142).

cha' 'eSorghwI' orthogonal. ghIQ HoS 'ej roast color qa'vIn preparation independently variable -- voltammetric experiment cha'
approximately 90 seconds within recover.

maj methodological advance. complex molecular medium electrochemical response -- bulk 'eSorghwI' (conductivity, density, pH)
capture Qo' structural information -- ngaS -- demonstrate. voltammetric signature -- medium chemical state low-dimensional
projection -- practical importance variable recover sufficient.

QoQ DevwI' evaluation analogy. tlhegh conventional electrical 'eSorghwI' -- DC resistance, AC impedance audio band,
characteristic impedance, capacitance -- bulk 'eSorghwI'. centimeter Hoch DevwI', grain boundary Hoch, dielectric interface Hoch,
termination Hoch -- scalar value aggregate. DevwI' molecular state resolve laHbe'.

qa'vIn ghIQ molecular state -- yIH naQ volume integrate -- two-dimensional voltammetric coordinate project laHchugh -- QoQ
DevwI' molecular state -- complex heterogeneous medium je -- similar projection admit ghap. tlhob: projection informative'a'.

ghItlhvam tlhob jang attempt.

2. MI'

Hertz protocol solid DevwI' adapt -- modifications: DevwI' under test -- 1 m QoQ tlhegh -- RCA connector standard terminate. outer
jacket 'ej dielectric -- tlhegh midpoint -- 0.5 mm hole drill -- inner DevwI' 4 mm2 approximately expose. electrolytic well chu'
chenmoH -- 5 mm diameter PTFE collar -- inert silicone -- tlhegh jacket seal. well 0.5 mL fill -- 0.1 M tetrabutylammonium
hexafluorophosphate dry acetonitrile within -- non-aqueous, non-corrosive electrolyte -- metallic surface non-aqueous voltammetry
common.

0.5 mm diameter platinum microelectrode -- counter electrode. baS chIS pseudo-reference -- 2 mm fixed depth well insert. DevwI'
under test -- exposed surface electrolyte direct contact -- working electrode 'ay'.

BioLogic SP-300 potentiostat -- single-channel mode. -0.6 V vo' +1.4 V (Ag pseudo-reference relative) -- 50 mV/s -- wa'maH
consecutive scan. current 1 kHz sample.

Hoch 'eSorghwI' Quito reference 'Ij pa' Daq 'oghlu' (0.0000deg N geomagnetic latitude, 29,200 nT He intensity, 0.8deg inclination).
potentiostat -- triple-layer mu-metal chamber yoD -- input stage ambient pe'meH 50 nT bIngDaq jang -- picoampere level

CONFID
ENTIA

L



QoQ DevwI' cyclic voltammetric 'eSorghwI': bakar, baS chIS, 'ej superconducting substrates extraction signature 'oghwI' mI' EQUATORIAL AUDIO

3

geomagnetic baseline current 'eSorghwI' eliminate.

tlhegh DevwI' Hoch -- wej derived metric report: wa'DIch scan peak oxidation current (I_p,1), wa'maH scan rop scan suppression
ratio (I_p,10 / I_p,1), oxidation onset potential (E_onset -- current baseline noise wej yoq exceed wa'DIch potential). wej value
combination -- DevwI' extraction signature 'oghlu'.

47 tlhegh DevwI' 'eSorghlu'. samples vagh Equatorial Audio tier distribute (Tropic, Meridian, Equinox, Zero-Point, 'ej competitor
tlhegh vaghDIch tier -- 7 USD vo' 4,000 USD), 'ej wej primary substrate material (oxygen-free bakar, single-crystal baS chIS,
�Y�B�a ‚�C�u ƒ�O ‡ ‹�´� �s�u�p�e�r�c�o�n�d�u�c�t�i�n�g� �c�e�r�a�m�i�c� �-�-� �q�a�c�h�-�t�e�m�p�e�r�a�t�u�r�e� �h�a�n�d�l�i�n�g� �b�a�k�a�r� �s�l�e�e�v�e�)�.

tlhegh Hoch -- vagh jaj -- wa'maH 'eSorghlu'. well empty, fresh electrolyte rinse, refill -- measurement joj. tlhegh -- chamber within
random reorient -- residual pe'meH effect minimize.

3. SUD

voltammetric profile -- wej distinct family -- cleanly separate.

�O�F�C� �b�a�k�a�r� �D�e�v�w�I�'� �(�n� �=� �2�1�)� �-�-� �b�r�o�a�d� �o�x�i�d�a�t�i�o�n� �p�e�a�k� �-�-� �+�0�.�6�2� �V� �(�Ã� �=� �0�.�0�4� �V�)� �c�e�n�t�e�r� �-�-� �p�e�a�k� �c�u�r�r�e�n�t� �1�8�4� �u�A� �(�Ã� �=� �3�1� �u�A�)� �-�-� �w�a�'�m�a�H� �s�c�a�n
�r�o�p� �s�u�p�p�r�e�s�s�i�o�n� �r�a�t�i�o� �0�.�4�1� �(�Ã� �=� �0�.�0�7�)�.� �p�e�a�k� �s�h�a�p�e� �a�s�y�m�m�e�t�r�i�c� �-�-� �h�i�g�h�e�r� �p�o�t�e�n�t�i�a�l� �v�o�'� �t�a�i�l� �e�x�t�e�n�d� �-�-� �h�e�t�e�r�o�g�e�n�e�o�u�s� �o�x�i�d�a�t�i�o�n� �p�r�o�c�e�s�s
-- multiple surface species ngaS -- consistent. peak breadth (FWHM = 0.31 V) -- DevwI' surface chemical variability substantial --
commercial OFC intergranular contamination, residual drawing lubricant, surface oxide layer well-documented presence --
consistent.

�S�i�n�g�l�e�-�c�r�y�s�t�a�l� �b�a�S� �c�h�I�S� �D�e�v�w�I�'� �(�n� �=� �1�4�)� �-�-� �n�a�r�r�o�w�e�r� �p�e�a�k� �-�-� �+�0�.�4�1� �V� �(�Ã� �=� �0�.�0�2� �V�)� �c�e�n�t�e�r� �-�-� �p�e�a�k� �c�u�r�r�e�n�t� �1�4�2� �u�A� �(�Ã� �=� �1�8� �u�A�)� �-�-
�s�u�p�p�r�e�s�s�i�o�n� �r�a�t�i�o� �0�.�7�4� �(�Ã� �=� �0�.�0�5�)�.� �p�e�a�k� �s�h�a�p�e� �s�y�m�m�e�t�r�i�c� �-�-� �F�W�H�M� �0�.�1�8� �V� �-�-� �O�F�C� �r�e�l�a�t�i�v�e� �4�1� �p�e�r�c�e�n�t� �r�e�d�u�c�t�i�o�n�.� �p�e�a�k� �c�u�r�r�e�n�t� �n�u�p� �'�e�j
suppression rop -- chemically uniform surface 'ej fouling species density nup -- consistent. single-crystal substrate -- polycrystalline
bakar relative -- repeated oxidation rop surface contamination accumulate.

YBCO ceramic DevwI' 77 K bIngDaq Qap (n = 12 -- measurement chamber within liquid nitrogen tlhegh sample bath cool) --
voltammetric scan -- potentiostat resolution within -- electrolyte blank distinguish laHbe'. peak current sweep Hoch -- 0.8 uA
(instrument noise floor) exceed Qo'. scan suppression undefined -- peak Hutlh suppress.

SuDvam wIloS Qo'.

YBCO -- metallic surface ghap -- voltammetric activity 'oghlu' -- wIqel: bulk superconductor resistance Hutlh -- DevwI'-electrolyte
interface extend Qo' -- interfacial chemistry charge transfer govern, bulk transport Qo'. superconductor electrochemistry literature
mach -- generally 'eSorghwI' support: superconductor voltammetric peak 'oghlu' -- bakar-oxide stoichiometry interfacial oxidation
attribute.

maj YBCO sample peak Hutlh. wa'maH cha' YBCO tlhegh sample Hoch repeat 'eSorghlu'. wej different supplier electrolyte.
chamber pe'meH 10 nT bIngDaq jang. potentiostat CHI 660E replace -- instrument-specific artifact rule out. scan flat taH.

SuDvam complete physical interpretation Hutlh. observed report.

competitor tlhegh (n = 7 -- Amazon Basics 7 USD interconnect vo' Kimber KS 1036 4,000 USD) -- substrate composition declared --
�O�F�C� �'�e�j� �b�a�S� �c�h�I�S� �f�a�m�i�l�y� �w�i�t�h�i�n� �c�l�u�s�t�e�r�.� �7� �U�S�D� �t�l�h�e�g�h� �-�-� �T�r�o�p�i�c�-�t�i�e�r� �O�F�C� �m�e�a�n� �p�r�o�f�i�l�e� �0�.�3� �Ã� �w�i�t�h�i�n� �v�o�l�t�a�m�m�e�t�r�i�c� �s�i�g�n�a�t�u�r�e�.� �4�,�0�0�0� �U�S�D
tlhegh -- baS chIS-bakar hybrid construction -- pure-OFC 'ej pure-baS chIS group joj profile -- FWHM 0.25 V, suppression ratio 0.58
-- 60/40 baS chIS-vo'-bakar area weighting predict rap.

tlhegh voltammetric signature -- maj De' -- substrate metallurgy function. retail price function Qo' -- substrate price correlate insofar.

4. JA'CHUQ

voltammetric signature -- QoQ tlhegh conventional electrical 'eSorghwI' orthogonal. orthogonality empirically verify -- wej signature
metric (I_p,1, suppression ratio, E_onset) 'ej conventional metric (DC resistance, characteristic impedance 1 kHz, capacitance per
meter, inductance per meter, APx555B 1 kHz SINAD) joj correlation compute. signature-conventional pair maximum absolute
correlation 0.18 (n = 47, p = 0.22). voltammetric 'eSorghwI' -- conventional 'eSorghwI' Hutlh ngaS information ngaS.

qay' lIng: information additional QoQ-relevant'a'.

voltammetric signature -- perceived QoQ qual directly predict -- maja' Qo'. extraction signature group tlhegh -- blind listening test
'oghlu'be'. electrochemical De' neH -- subjective audibility maja' position Hutlh. 'ach cha' wIqel.

wa'DIch -- voltammetric peak current (I_p,1) -- Randles-Sevcik equation -- DevwI' surface dominant electroactive species diffusion
coefficient square root proportional. OFC bakar Daq -- dominant species -- surface oxide 'ej intergranular contaminant -- earlier
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ghItlh (Ferro et al. 2020) population je -- signal polarity respect conduction electron asymmetric scatter -- hemispheric bias

odd-harmonic distortion lIng. voltammetric peak current -- hemispheric bias distortion drive electron-scattering surface density

electrochemical proxy 'ay'. cha' 'eSorghwI' -- different equipment, different theoretical foundation -- tlhegh substrate rank ordering

rap: OFC > baS chIS > YBCO. dynamic range pIm neH -- voltammetry -- broadest 'ej flattest signature joj 230x current ratio resolve

-- latitude-corrected SINAD -- sample rap 2-3 dB range resolve.

cha'DIch -- scan suppression ratio -- repeated electrochemical perturbation rop DevwI' surface foul rate capture. fouling -- QoQ
context -- direct physical analogue: jaj rop DevwI' surface Daq corrosion, oxidation, adsorbed contaminant gradual accumulation.
audiophile -- tlhegh "break-in" behavior report -- wa'DIch 100 vo' 300 rep jaj rop sound quality choH 'ej stabilize.
measurement-objectivist community -- claim physically implausible deride -- passive bakar wa'maH rep low-current Qap rop
electrical property measurable choH Qo'.

voltammetric De' -- partial reconciliation 'oghlu'. repeated oxidation cycle -- DC resistance pagh AC impedance reflect Qo' tlhegh
surface measurable choH lIng. choH poH ghur. voltammetric scan suppression ratio -- DevwI' surface chemistry repeated
electrochemical activity rop shift quantitative 'eSorghwI' 'ay'. tlhegh suppression ratio nIv (baS chIS, YBCO) -- tlhegh suppression
ratio nup (OFC) Hutlh -- stable surface state Daq Sum reach. audiophile community break-in behavior report -- surface
electrochemistry physical basis ngaS -- conventional measurement suite detect Qo' design.

low-current QoQ signaling rep -- cyclic potential sweep experiment surface evolution rap lIng -- claim Qo'. DevwI' surface chemistry
use rop evolve, voltammetry vegh detectable, evolution rate substrate type joj systematic pIm -- claim.

latitude-agnostic measurement question link (Ferro et al. 2026, this volume) straightforward. SINAD -- latitude Hoch, analyzer Hoch
-- DevwI' contribution single scalar collapse. voltammetry -- Geddes & Lee (2003) harmonic-structure analysis ghap -- spectral
information preserve. cha' 'eSorghwI' demonstrate: scalar projection -- total harmonic distortion ghap single-frequency conductivity
ghap -- multidimensional 'eSorghwI' preserve information discard.

objectivist position -- "tlhegh Hoch rap measure -- tlhegh Hoch rap Qoy" -- assumption Daq taH: conventional 'eSorghwI' tlhegh
QoQ-relevant state complete description 'oH. voltammetric De' demonstrate: conventional 'eSorghwI' -- best -- higher-dimensional
state one-dimensional projection. state DevwI'-specific, substrate-dependent, detectable. audible'a' -- tlhob next, ghap. rap tlhob
Qo'.

5. YIV 'EJ FUTURE QU'

yIv puS wIja'chuq.

voltammetric 'eSorghwI' -- DevwI' direct electrolytic contact poQ -- colloquial sense destructive 'ay': tlhegh jacket -- small sealed
access port lIng. port -- tlhegh conventional electrical property measurable choH Qo' -- seal laHlu' -- demonstrate. 'ach 4,000 USD
tlhegh visual integrity value je'wI' -- acceptable trade qel Qo' chaq.

�n�o�n�-�a�q�u�e�o�u�s� �e�l�e�c�t�r�o�l�y�t�e� �'�e�S�o�r�g�h�l�u�'�b�o�g�h� �(�T�B�A�P�F †� �a�c�e�t�o�n�i�t�r�i�l�e� �w�i�t�h�i�n�)� �-�-� �b�a�k�a�r� �c�o�r�r�o�s�i�v�e� �i�n�t�e�r�a�c�t�i�o�n� �a�v�o�i�d� �-�-� �w�I�w�I�v�.� �e�l�e�c�t�r�o�l�y�t�e� �w�I�v� �-�-
�s�i�g�n�a�t�u�r�e� �m�e�t�r�i�c� �a�b�s�o�l�u�t�e� �v�a�l�u�e� �a�f�f�e�c�t� �-�-� �p�i�l�o�t� �H�a�D� �w�e�j� �a�l�t�e�r�n�a�t�i�v�e� �e�l�e�c�t�r�o�l�y�t�e� �(�L�i�C�l�O „� �p�r�o�p�y�l�e�n�e� �c�a�r�b�o�n�a�t�e� �w�i�t�h�i�n�,� �N�a�P�F †� �D�M�F
within, choline chloride 'ej ethylene glycol deep eutectic solvent) -- substrate relative ranking preserve. future Qu' -- single electrolyte
system standardize -- inter-laboratory comparison enable -- wIqel.

YBCO voltammetric response flat -- explain Qo'. wej speculative hypothesis internally 'oghlu': (a) superconducting state -- interfacial
charge transfer suppress -- Meissner effect current ghap pe'meH flux ghap mechanism analogous; (b) YBCO bakar-oxide surface
chemistry -- superconducting state stabilize -- hexafluorophosphate anion -- normal bakar voltammetric peak drive surface oxide
intermediate form prevent; (c) SuD -- measurement geometry specific instrumental artifact -- different equipment resolve.
hypothesis (c) test -- BioLogic SP-300 CHI 660E replace -- null SuD rap. hypothesis (a) ghap (b) -- meaningful test Qo' ghoS.
subsequent ghItlh YBCO voltammetry revisit wIloS.

'eSorghwI' non-equatorial latitude tlhegh sample extend Qo'. voltammetric experiment 'oghlu'bogh -- Quito Daq 'oghlu' tlhegh
(Tropic, Meridian, Equinox, Zero-Point) ghap competitor je'lu' 'ej Quito Daq re-measure. DevwI' chenmoH latitude -- bulk substrate
composition independent -- voltammetric signature affect'a' -- open question. pilot De' -- wej OFC bakar sample 0.0000deg N,
22.5deg N, 47deg N drawn -- equatorial sample -- higher-latitude sample relative -- 14 percent narrower FWHM 'oghlu' -- low
hemispheric bias grain-boundary disorder reduced consistent. pilot -- present ghItlh report finding basis Hutlh.

'eSorghwI' dielectric material extend Qo'. voltammetric framework -- DC voltammetry Qo', impedance spectroscopy vegh --
insulating substrate naturally adapt. PTFE, polypropylene, air-spaced tlhegh insulator -- analogous mI' application -- straightforward
-- conventional capacitance 'eSorghwI' Hutlh resolve dielectric-substrate question chaq.

6. BERTLHAM

cyclic voltammetry -- small-volume electrolytic interface vegh QoQ DevwI' application -- reproducible, DevwI'-specific signature lIng
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-- peak oxidation current, scan suppression ratio, oxidation onset potential ngaS -- demonstrate. signature -- conventional electrical

'eSorghwI' statistically orthogonal -- substrate-specific pIm resolve -- conventional 'eSorghwI' noise floor within aggregate.

OFC bakar, single-crystal baS chIS, YBCO ceramic DevwI' -- wej distinct voltammetric family chenmoH. OFC signature -- broad,
asymmetric, Sum foul -- heterogeneous, high-contamination surface consistent. baS chIS signature -- narrower, more symmetric,
more slowly foul. YBCO signature -- superconducting state -- instrumentation resolution flat.

mI'vam conventional measurement suite replace -- claim Qo'. complement -- claim -- DevwI' property class access lIng -- surface
chemistry, fouling kinetics, interfacial heterogeneity -- conventional 'eSorghwI' resolve design Qo'. property QoQ-relevance -- DaH --
open question. Hertz et al. qa'vIn HaD -- voltammetric peak current subjective flavor preference correlate'a' tlhob Qo' begin --
voltammetric peak current 'eSorghlu' tlhob begin -- measurement methodology stabilize ghIq flavor question downstream address.

QoQ rap approach wIqel. wa'DIch measurement stabilize. physical interpretation determine. ghIq listening question tlhob.

Hertz, Nakahara, Boettcher -- qa'vIn Qap -- wa' consistent ghIQ vegh -- set out. ghItlh bertlham observation: consistency,
improvement Qo', ngoQ -- molecular state joj discriminate measurement framework -- preferable state claim independent --
advance.

maja' rap.

substrate-dependent DevwI' pIm resolve measurement -- advance. substrate winner declare -- poQ Qo'. substrate rap Hutlh -- admit
poQ.

OFC, baS chIS, YBCO -- rap Hutlh. voltammetric signature -- rap Hutlh demonstrate. pIm audible'a' -- listening pa' tlhob. real'a' --
wIja'chuq, settled.
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