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We observed an 𝒩 = 8 supersymmetric family of the mesoscopic and even macroscopic solitons along with their extra dimensions to construct the topological type-II superstrings in a Nb metal. Distant stars in our milky way flip the IIA superstrings, which gives rise to three generations of the emergent, gauged, extended, and renormalizable supergravities, namely the quantum gravities on D = 5, 7, and 11. The KSVZ-type QCD-axion dark matter powers the IIB superstrings to reveal its mass at 78(9) micro eV by the plateau-plateau transitions between the negative Chern numbers on D = 10, which can be further pinned down to 77.5(7) micro eV by a nonperturbative web-of-mass conjecture. The reported IIA and IIB results are consistent with each other. Thirty billion Nb atoms share one common long-lived Mossbauer gamma of 93m Nb, which has a bundle of fractional Kaluza-Klein fluxes piercing identical nuclei in the photonic crystal. Fermions bound as a whole enhance the matter-field couplings to expose two invisible waves passing our earth. The Mossbauer gamma, an ac drive, and two cosmic waves account for four periodic drives, three of which match each other to construct three hierarchical layers in the supersymmetric matryoshkas. Higgsini are in the first layer, and IIA and IIB photini in the second layer turn respectively into gravitini and axino in the third layer.

Introduction

Coleman once told of a gedanken prank that connects the Aharonov-Bohm effect to Dirac quantization of magnetic charge. Let us fabricate an extremely thin solenoid so that it is essentially invisible and thread it into the lab of an unsuspecting experimentalist. We turn on a current and generate a magnetic field through the solenoid. The experimentalist suddenly sees the magnetic flux coming out of apparently nowhere. ---A. Zee [START_REF] Zee | Quantum field theory in a nutshell[END_REF] We used dispersed powder magnets to visualize dense fluxes emanating from the 93m Nb Mossbauer gsoliton in an Nb single crystal (see Fig. 1) [START_REF] Cheng | A possible scheme for measuring gravitational waves using a spinful quantum fluid[END_REF][START_REF] Cheng | Magnetoelectric effect induced by the delocalised 93m Nb state[END_REF][START_REF] Liu | Impurity channels of the long-lived Mossbauer effect[END_REF][START_REF] Cheng | Observations on the long-lived Mossbauer effects of 93m Nb[END_REF][START_REF] Cheng | Superradiant MeV γ scattered by a roomtemperature spinor quantum fluid[END_REF][START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], which had shown conventional superconductivity a few hours beforehand. It took us almost a decade to realise that the fluxes were nothing but nuclear Dirac strings, which scatter the 662-keV g ray with an extremely large cross section [START_REF] Cheng | Superradiant MeV γ scattered by a roomtemperature spinor quantum fluid[END_REF]. They are spontaneous Kaluza-Klein (KK) flux compactifications to stabilize moduli like those in [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF][START_REF] Trigiante | Gauged Supergravities[END_REF] but in a different context, which are wrapped on the nuclear length scale of 𝑙 ! ~ 10 -15 m rather than the untouchable Planck's 𝑙 ! ~ 10 -35 m [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF]. The feeding of electrons fails to sense any one of them, apparently not because they are too small but because they are prohibited from doing so by the Aharonov-Bohm effect [START_REF] Zee | Quantum field theory in a nutshell[END_REF], unless fermions and bosons share their commensurate paces with the ac drive current together in the local KK fluxes. The electric signal of seesawing quantum resistances appears even in the superconducting state [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], when the exact supersymmetry (SuSy) [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] emerges from three UV-IR-DIR commensurate periodic drives. DIR refers to the deep IR. We call these emergent phenomena the SuSy commensalisms.

Fig. 1, Visualization of the Dirac strings by magnetic powders under an optical microscope [START_REF] Cheng | A possible scheme for measuring gravitational waves using a spinful quantum fluid[END_REF]. We applied 90 kOe to align the Dirac strings along the shortest 1.2-mm axis of an oval disk sample (13 mm ´ 12 mm ´ 1.2 mm) at 𝜈 > 1 and at 400 K. The yellow area indicates a gold rod of 1 mm diameter, which penetrates the 1.2-mm axis and is located near the sample edge. Left) We dispersed the magnetic powders to cover the disk one hour later at 300 K and at earth's field. The powders attached almost uniformly all over the surface, except that more of them were concentrated around the edges of the gold rods. Right) The same dispersion was undertaken three days later. All of the magnetic powders clustered themselves in the middle area of sample, such that no powders appeared at the sample edge, as revealed by the shining surface near and atop the gold rods.

The KK Dirac strings share the same concept of the extra dimension [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF][START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF] in physics and the fiber bundle [START_REF] Nakahara | Geometry, topology and physics[END_REF] in mathematics, which habours the super gauge freedom locally through an internal structure of the spacetime punctures without any constraint on the size of KK bundle. Despite many attempts over the past 100 years, there has been a failure to discover these extra dimensions. To do so would be a triumph for experimental physics, and could resolve many problems for future generations of scientists.

In our first example, we account for the common source between two long-range gauge fields [START_REF] O'raifeartaigh | Gauge theory: Historical origins and some modern developments[END_REF], i.e., electromagnetism and gravity, which emerge naturally from the cocyclic KK holes in the Nb metal. The gauged (KK fluxed) and renormalizable supergravities [START_REF] Trigiante | Gauged Supergravities[END_REF] look very much like the 4-cocycle g-wheels rolling on a gauged (calibrated in the original German text) and looped railway. The gravitational gwheels and their mirror partners neither merge nor fall apart during their propagating time from creation to annihilation, as the g-wheels provided by the ac drive current and the cosmic axionic dark matter [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] do. It was probably no coincidence that the unification started on the correct path and not on the wrong one from the very first moment in 1918, when the idea of parallel transport [START_REF] Baez | Gauge Fields, Knots and Gravity[END_REF] first formed uncomfortably in the mind of the yang Hermann Weyl [START_REF] O'raifeartaigh | Gauge theory: Historical origins and some modern developments[END_REF]. The nonperturbative quantum gravities are topologically protected, Einstein-Podolski-Rosen (EPR) entangled, mirrored, and classified into three generations, which require explicitly no measuring rod and clock in the Chern-Simons terms [START_REF] Zee | Quantum field theory in a nutshell[END_REF]. The emergent KK holes accommodate locally the dressing graviton and their fermionic better half, gravitino, in a massive gravity supermultiplet [START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF], where the spin-rotation-gravity coupling [START_REF] Cheng | Interactions between multipolar nuclear transitions and gravitational waves[END_REF] induces parallel transports of their g-wheels on three quantum spacetime crystals of D = 5, 7, and 11. The gravity supermultiplet sits right inside the Ricci-flat [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF][START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] metallic crystal to acquire their Mach mass, which is commensurate with the cocycle of distant stars.

The neutral gauge boson is its own antiparticle, as is its fermionic super partner, namely the gaugino.

The observed gaugini are always charge-conjugated EPR pairs of Majorana fermions carrying either 1/2 or 3/2 spin. The spacetime 𝑍 " symmetries distinguish the interwinding electromagnetism and gravity by how many 𝑍 " s. There is a doubling procedure to construct the cocycle hierarchy [START_REF] Baez | The Octonions[END_REF][START_REF] Baez | Division Algebras and Supersymmetry I[END_REF][START_REF] Baez | Division Algebras and Supersymmetry II[END_REF] by the SuSy commensalisms. It turns out that this doubling procedure is closely related to the Caley-Dickon construction [START_REF] Baez | The Octonions[END_REF] to build up the SuSy chain of four normed division algebras 𝔸, namely the real numbers ℝ, complex numbers ℂ, quaternions ℍ, and octonions 𝕆 in the KK dimensions of D = 1, 2, 4, 8. It is hardly surprising that these long-range 𝑍 " entanglements also switch the emergent mass in terms of ℝ, ℂ, ℍ, which are caused by the spacetime symmetry of KK holes rather than the internal symmetry of KK holes.

The mesoscopic g-soliton fastens a bundle of fractional Dirac strings like a transoceanic fiber optic cable with 𝑙 ! in µm, which pierce thirty billion identical nuclei on the lattice sites of a photonic crystal [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. It is also a higher-dimensional brane instanton [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF][START_REF] Belavin | Pseudoparticle solutions of the Yang-Mills equations[END_REF][START_REF] Hooft | Symmetry Breaking through Bell-Jackiw Anomalies[END_REF][START_REF] Dorey | The calculus of many instantons[END_REF] localized on the spacetime lattice sites, which carries its intrinsic 𝑍 " in the time domain and enjoys its particle-like dynamics on a reduced dimension.

Three external Floquet drives of frequencies ranging from GHz to sub mHz wrap further the KK fluxes one-by-one like a matryoshka over the whole sample with 𝑙 ! ~ cm. Their KK scaling factors in relation to the Planck's scale ranging from 10 20 to 10 33 allow us to study the vital concepts of superstrings, supergravities, super Yang-Milles fields (SYMs) [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF], and Lie superalgebras [START_REF] Baez | Division Algebras and Supersymmetry II[END_REF]. Can the SuSy commensalisms emerge from the cosmic drives of gravitational waves (GWs) and axion wind to expose the KK matryoshka by electric signals? We believe they can: we shall reveal the subtle physics of cohomologies [START_REF] Nakahara | Geometry, topology and physics[END_REF] in the SuSy matryoshka chain complexes [START_REF] Baez | Division Algebras and Supersymmetry II[END_REF].

Rather than the superstrings of everything, various descendent superstring flavours from a unique mother instanton live in various dimensions of D = 4, 5, 6, 7, 10, and 11. We use a freeze-frame captured from the theoretical landscape of strings to visualize the ingredients (see Fig. 1), which belong to the type IIA superstrings of extended SuSy [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF].

We do not call them "quasi-superstrings" at this moment, because their high-energy cousins are inaccessible yet. The key of magic to yield the type-II superstrings is the collective nature of g-solitons, which changes the rule of games. The low-energy quantum gravity becomes the strongest field among four forces, that opens a gate for the post-Higgs physics. First, the experimental accessibility bails the non-falsifiable and non-predictable string theory out of a utopian framework "for free". Then, the generic string concepts common to different energy scales, different compactifications, or different SuSy 𝒩 can easily be tested by every decent physicist.

It is generally believed that the hypothetical quantum gravity in the Planck era of universe attains a nonperturbative strong coupling to unify all the forces available of our day. Instead, the reported DIR quantum gravities unify only two long-range forces. Because of their strong coupling, it is by no means as dull as we first thought. For example, the reduced range of massive gravitons accounts certainly into the dark side in a classical theory like the general relativity.

When the paired mother UV instantons almost fulfill the whole sample to exceed a critical g-dopant filling factor of 𝜈 #$ ~ 0.88 [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], they acquire a nonzero vacuum expectation value, whose macroscopic coherence is primarily caused by squeezing out the free room while also being subordinately caused by extending their thermal wavelength. The incompressible stringy volume ~ µm 3 imposes an ultra-light mass ~ eV, as revealed by the Bose-Einstein condensation of stringy Higgs supermultiplets at room temperature (T). The 93m Nb condensate vanished abruptly below 𝜈 #$ at 77 K, and did not return by immediate cooling down to 4 K. We believe that it is also impossible to restore the condensate even down to zero T. Hence, 𝜈 #$ is a quantum-critical point [START_REF] Sachdev | Quantum phase transition[END_REF]. In contrast, the 103m Rh condensate shows a rather different behaviour [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF][START_REF] Cheng | Cooling effect in emissions of 103m Rh excited by bremsstrahlung[END_REF].

The subtle physics of superstrings impose two opposite facets linking with each other known as the T-, S-, and U-dualities [START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF]. There are many contradictory characteristics including small radius, strong coupling, and heavy mass on one side, with large radius, weak coupling, and light mass on the other side. Indeed, the stringy vortex is very heavy like a Mjolnir particle, which persists with a huge Kopnin mass [START_REF] Volovik | The Universe in a Helium Droplet[END_REF] ~ 15 PeV [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], also known as the KK mass [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF][START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF]. Interestingly, the order of magnitude between 15

PeV and sub eV happens to be akin to the hierarchy problem seen in the Standard Model [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF]. Unlike the Arkani-Hamed-Dimopoulos-Dvali framework to solve the hierarchy problem by a TeV type-I superstring [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF], we introduce a KK dimension on the Peccei-Quinn (PQ) scale ~ 10 11 GeV to solve nonperturbatively the hierarchy and the strong CP problems [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] together, as revealed later on.

As an inevitable consequence of the 𝒩 = 8 SuSy, the g-soliton admits the Bogomol'nyi-Prasad-Sommerfeld (BPS) dynamics [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF][START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Dorey | The calculus of many instantons[END_REF], which imposes a nonperturbative string duality between electricity and magnetism for both the IIA and the IIB flavours, while the M4 spin quanta determine the SuSy central charges. Because of the extremely large instanton winding number of 𝑁 % [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], the quadratic seesaw mechanism [START_REF] Zee | Quantum field theory in a nutshell[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] between the real and imaginary mass terms is almost exact, which is caused by the minigap of vortices [START_REF] Volovik | The Universe in a Helium Droplet[END_REF] on the one hand and the S-duality between the strong/weak couplings on the other hand.

The celebrated 't Hooft's anomaly matchings [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] transfer the robust coherency from the ancient grandmother to her granddaughters by the UV-IR-DIR cocycles, which preserve the SuSy on one hand while protecting the low-frequency responses of mHz from thermal agitations on the other. Put simply, the Mossbauer g-soliton dressing on Nb atoms feels hardly any kind of thermal agitation in the lattice vibrations for example, because the random motions are averaged out through an extremely large groundstate degeneracy [START_REF] Zee | Quantum field theory in a nutshell[END_REF] in the moduli space.

Since 2004, we have referred to these phenomena as the long-lived Mossbauer effects after discovering a series of anomalies on the nuclear g-excitations of 45m Sc, 93m Nb, 103m Rh, and 107m Ag-109m Ag. These nuclear species have two common features, i.e., long-lived multipolar transitions of odd parity and either 100 % of single isotope or nearly 50%-50 % of two isotopes in terms of natural abundance [START_REF]Table of Isotopes[END_REF]. Thanks to Wilczek [START_REF] Wilczek | Quantum time crystals[END_REF][START_REF] Wilczek | Superfluidity and space-time translation symmetry breaking[END_REF], these extremely stable optic clocks are the quantum spacetime crystals that allow the 2-cocycle commensuration to persist, and whose collective Goldstone modes for something like the axion mode [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] become quite easy to understand. We shall reveal two more of them, i.e., the dual UV-IR Floquet spacetime crystal and the triadic UV-IR-DIR Floquet spacetime crystal, which are neither low-energy limits nor semi-classical approaches of something else in this regard. The super instantons are identically quantized, well defined, and required no unavoidable quantum corrections. In this report, we focus on the extra long-lived 93m Nb carrying 4 spin quanta, as a spectacular low-cost tool for uncovering hidden cosmic particles.

The massive spin-4 Mossbauer g supermultiplet of 30.772 keV [START_REF]Table of Isotopes[END_REF] allows the UV instanton to be used as the fundamental building block, which builds further up two higher layers along four all-instanton chain complexes of cohomologies [START_REF] Nakahara | Geometry, topology and physics[END_REF][START_REF] Baez | Division Algebras and Supersymmetry II[END_REF] (see Table 1). Hence, the metastable superstrings carry a positive vacuum energy to decay. We discover a unique way to identify their SuSy 𝒩 from the 3-cocycle UV-IR matching. More precisely, quantum-walks of IIA spectators [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] pass periodically through every central charge [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] as a function of the split 𝒩 2 ⁄ at the KK fluxed edge state [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF]. It turns out that the massive spin-4 Mossbauer g imposes the 𝒩 = 8 SuSy.

Nature surprises us frequently in the spectacular emergence of phenomena beyond our most vivid imaginations. The commensalism preserves SuSy at the uniformly distributed attractors, which cover an assignable trapping volume in moduli space. It is almost impossible to miss the secret codes to expose matryoshkas in experiments, which provides us with a powerful but handy tool zooming through both sides of the physical world, i.e., into tiny nuclear orbits and large bistar orbits beyond our solar system.

Accordingly, the almost vanishing trapping volume could easily be used to dismiss the emergent SuSy commensalism in the Standard Model, when the large and long-lived 𝑁 % is unavailable. Instead of hypotheses, the falsifiable, extensible, and predictable superstring has everything we need for good science. They have precise geometries, algebras, and parameters, which are apparently visible, tractable, and reproducible, as shown in Fig. 1. Although we have only limited resources to undertake any experiments, previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] has shed light on the stringy structure known as the lotton. Lotton near 𝜈 #$ looks like a 2-µm-long magnetic bar of broken rotational symmetry with an aspect ratio of 4. It is a topologically 𝑁 % charged instanton
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showing 𝑁 % ≅ 2.86817 ´ 10 10 colours [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], whose snow white 𝑈(𝑁 % ) gauge freedom is almost classical.

Lottons line themselves end-to-end into the cm-long Wheeler's wormholes [START_REF] Baez | Gauge Fields, Knots and Gravity[END_REF] by linking millions of fractional Dirac strings one-by-one throughout the sample along the longest 13-mm axis of an oval disk sample (13 mm ´ 12 mm ´ 1.2 mm). Every wormhole terminates on the sample surface by two sticky D2-brane boojums [START_REF] Volovik | The Universe in a Helium Droplet[END_REF], which are charged by dyons [START_REF] Zee | Quantum field theory in a nutshell[END_REF] as well. Their translational freedom is restricted on the boundary surface. Two antiparallel paired wormholes form an antiferromagnetic (AF) ladder, whose 2-cocycle SuSy field-ingredients have a real mass gap of 83.620 eV.

Sectors SuSy fields

SuSy fields SuSy fields

IIA/IIB NS-NS 𝜙 (!) dilaton 𝐵 (") Kalb-Ramond field ℎ (") graviton IIA NS-R/R-NS dilatini photini -- IIB NS-R/R-NS axino ring photini -- IIA R-R 𝐶 (') drive 𝐶 (*) torsion -- IIB R-R 𝐶 (!) axion 𝐶 (") flux self-dual 𝐶 (#)
Table 2, Neveu-Schwarz-Ramond dictionary for field-ingredients in the IIA and IIB on-shell excitations in the second layer [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF][START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF].

NS denotes the Neveu-Schwarz boundary condition while R denotes Ramond boundary condition. The lower indices of (𝑛) denote the n-rank tensor.

The type IIA matryoshkas in Tables 1 and2 have ferromagnetic (ferro) excitations nested in one ferro ladder inside another ferro ladder, which are wormholes/vortices and anti-wormholes/antivortices in three configurations arising from the Hopf doubling sequence [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], i.e., 1, 2, 4, as either one single wormhole in the PH-Pfaffian (PHP) mode [START_REF] Hansson | Quantum Hall physics: Hierarchies and conformal field theory techniques[END_REF][START_REF] Son | Is the composite fermion a Dirac particle?[END_REF], or two parallel gyrating wormholes in the Moore-Read Pfaffian (MRP) mode [START_REF] Hansson | Quantum Hall physics: Hierarchies and conformal field theory techniques[END_REF][START_REF] Moore | Nonabelions in the fractional quantum Hall effect[END_REF], or four parallel gyrating wormholes in the Read-Rezayi parafemionic (RRP) mode [START_REF] Hansson | Quantum Hall physics: Hierarchies and conformal field theory techniques[END_REF][START_REF] Read | Beyond paired quantum Hall states: Parafermions and incompressible states in the first excited Landau level[END_REF]. A drive current 𝐼 )$ 𝑐𝑜𝑠(2𝜋𝑓 * 𝑡) of several Hz generates 2𝑁(𝑡) ferroladder spectators that circle around the whole sample, and which are equally separated by a domain wall to conduct 𝐼 )$ [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. We thus have 𝑁 + (𝑡) = 𝑁(𝑡) in vortices on the left-hand side and 𝑁 , (𝑡) = 𝑁(𝑡) in antivortices on the right-hand side, which constructs a collective EPR pair of 𝑁(𝑡) × 𝑛 + -fold positively 𝑁 % -charged instantons and 𝑁(𝑡) × 𝑛 + -fold negatively -𝑁 % -charged anti-instantons [START_REF] Dorey | The calculus of many instantons[END_REF], where 𝑛 + is the average number of ferro-ladder rungs. Putting two mirrored and EPR-adjoint instantons together, the separately broken symmetries at edges, i.e., time-reversal (𝒯), particle-hole (PH), chiral, and 𝒩 2 ⁄ , are fully restored, which provides the 3-cocycle photini in the second layer and the 4-cocycle gravitini in the third layer. Hereafter, we denote the colour-neutral, full 𝒩, 𝑍 " -entangled, self-dual [START_REF] Baez | Gauge Fields, Knots and Gravity[END_REF], and mirrorpaired instantons to be the EPR-instanton. We also note that the compact sample boundary accommodates 𝑁 % × 𝑛 + × 𝑁(𝑡) -coincident macroscopic D2-branes of genus g = 6 to suspend the penetrating IIA fluxes, around which the terminating boojums circle. The reason of g = 6 sample surface will be detailed later on. The IIA excitations acquire winding numbers like their open-string cousins [START_REF] Zwiebach | A First Course in String Theory[END_REF], also known as the T-duality.

The type IIB matryoshka has circular flux compactifications of wormholes [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], which detach themselves from the surface D2-brane boojums. Ring-type wormholes, namely vortons [START_REF] Volovik | The Universe in a Helium Droplet[END_REF], skewer themselves to form a doughnut chain of anapoles looping a topological line defect, capped by two D1-brane ring boojums at the sample boundary. Dirac electrons restore their PH symmetry in the anapole chain to compose two ring-type photini by the EPR boojums in the second layer. One of the ring-photini merges its hadron partners to become an axino in the third layer. Table 2 shows one selected page for the type II terminology. Hereinafter, we replace the ambiguous expressions of open and closed lotton chains in the previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] by the IIA ladders and the IIB anapole chain in this report. Disregarding their internal symmetries by shrinking oppositely charged D-brane boojums down to zero size, we simplify the dynamics of dilute IIA and IIB excitations by pointlike, even neutral, but heavy particles, which sweep slowly either on the black D2-membrane or on the black D1-string backgrounds while containing holographically their information on reduced dimensions.

It is not contradictory to describe D-branes by charged and neutral particles simultaneously, when we have a proper understanding of the Wheeler's wormholes in the KK extra dimensions. Hence, the holography principle that links different dimensions is quite general, and has various facets beyond either the celebrated 𝐴𝑑𝑆 𝐶𝐹𝑇 ⁄ duality [START_REF] Maldacena | The large N limit of superconformal field theories and supergravity[END_REF] or the quantum Hall effects [START_REF] Hansson | Quantum Hall physics: Hierarchies and conformal field theory techniques[END_REF]. We demonstrate several cases of gaugini, which account for photini, gravitini, and axino. External drives provide various brane-withinbrane instantons to construct the KK matryoshkas on their own dimensionalities, which impose massless BPS spectators of vanishing potential.

The Hopf matryoshka in Table 1 maps the compactifications of one-instanton 𝑆 ' , two-instanton 𝑆 -, and four-instantons 𝑆 ./ into three IIA generations of 𝑆 " , 𝑆 ( , and 𝑆 0 solitons [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF][START_REF] Nakahara | Geometry, topology and physics[END_REF], which distinguish themselves by topologies, masses, and gauges, namely the 𝑆 . , 𝑆 ' , and 𝑆 -stringy gauges. These are D2-, D4-, and D8-brane EPR-instantons corresponding to the 𝔸 = ℂ, ℍ, 𝕆 flavours, which have the internal structures of 𝑍 " -, 𝑍 " " -, and 𝑍 " ' -graded KK superspace [START_REF] Baez | The Octonions[END_REF]. Every nonzero 𝑎 ∈ 𝔸 has an inverse 1 𝑎 ⁄ .

The SuSy commensalism imposes a nonzero mass gap from the 3-y's and 4-Y's rules [START_REF] Baez | Division Algebras and Supersymmetry II[END_REF], which survive only on the particular dimensions regarding 𝔸. Accordingly, superstrings of four 𝔸 breeds live in spacetimes of D = 3, 4, 6, 10, as do the minimal SYMs [START_REF] Baez | The Octonions[END_REF][START_REF] Baez | Division Algebras and Supersymmetry I[END_REF][START_REF] Baez | Division Algebras and Supersymmetry II[END_REF]. GWs advance the spacetime dimensions of four 𝔸 breeds by one, i.e., D = 4, 5, 7, 11 [START_REF] Baez | Division Algebras and Supersymmetry II[END_REF]. Hence, three reported IIA quantum gravities have dimensions D = 5, 7, 11.

Please note that, the SuSy mass 𝔸 ( see Table 1) already comes into play to prevent the Hopf 𝔸 breeds from either collapsing to a singularity or blowing up to infinity, when propagating on the gauged and looped railway. Before summarizing the SuSy 𝔸 structures, we shall bear in mind the need to deal with two different kinds of normed division algebras 𝔸 , which have no overlap between the brane worldvolumes and the KK manifolds [START_REF] Zwiebach | A First Course in String Theory[END_REF][START_REF] Baez | Division Algebras and Supersymmetry II[END_REF]. The Hopf 𝔸 matryoshka refers to the internal symmetries of superstring flavours, i.e., the gauge freedom inside KK fluxes to carry their individual identities. The SuSy 𝔸 matryoshkas refers to their spacetime symmetries, i.e., the surface dynamics of EPR D-branes.

We denote three layers by n = 1, 2 , 3 in Table 1, which are successively constructed by three of the four periodic drives. Four drives account for the 93m Nb Mossbauer g, 𝐼 )$ , GWs, and the axionic dark matter [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. We manipulate three parameters to advance the SuSy layers at their cocycle matching points, which are H, T, and 𝑓 * . The Cooper pairs in the trivial sector divide the matryoshkas by the flux quanta, i.e., pflux at 𝑇 < 𝑇 $ and 𝐻 < 𝐻 $ , otherwise 2p-flux, where 𝑇 $ = 9.3 K is the critical T and 𝐻 $ = 4 kOe is the critical H of composite superconductor/superfluid (CSS) [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The spacetime configurations of H subdivide the matryoshkas into the on-shell and off-shell SuSys [START_REF] Borsten | Gravity as the square of gauge theory: a review[END_REF]. More precisely, the spacetime configurations include the H history, the H orientation, and the H intensity. Two natural cosmic drives passing our earth join the SuSy matryoshkas, whenever the matching conditions are appropriate.

The fundamental UV instanton is an interpolation between two long-lived nonzero vacua of the strong and electromagnetic gauges by exchanging the M4 spin charge in the n = 1 layer. This cable-like superstring subdivides into four million fractional Dirac strings. Each of these is a spacetime toroidal 𝑇 " 𝑍 " ⁄ orbifold [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF]. Hereafter, we simplify the worldsheets of cabled tori as one collective 𝑇 " 𝑍 " ⁄ orbifold, unless it is necessary to count their number in detail to match the cocycle conditions. The massive 𝐼 )$ becomes SYM to construct several IR instantons in the n = 2 layers. Two invisible cosmic waves of GWs and axionic dark matter build up the SuSy matryoshkas by two different KK architectures, i.e., the IIA ladders and the IIB anapoles. These are the SYM products for constructing the gravitational and axionic instantons in the n = 3 layers. The IIA and IIB brane instantons in the n = 2 and 3 layers are protected by the spacetime 𝑍 " s of EPR cat dimers in addition to the spatial short-range 𝑍 " s, whose quantum-phase transitions occur at the matching points.

Each external drive of 𝐼 )$ and GW inserts one more IIA KK flux along with the associated 𝑍 " to form the EPR-instantons, which yield the 𝑇 12. 𝑍 " 1 ⁄ orbifold from n-fold KK fluxes in the n = 2 and n = 3 IIA layers (see Table 1). More precisely, n working periodic drives match the (n+1)-cocycle conditions [START_REF] Baez | Division Algebras and Supersymmetry II[END_REF] on the 𝑇 12. 𝑍 " 1 ⁄ orbifolds. When lowering H from 90 to 0 kOe at 100 K, the D = 10 𝕆 flavour IIA ladders detach themselves from the D2-brane boojums, as described later on. 𝐼 )$ (𝑡) and the axion already work together to construct the IIB anapole chain in the n = 2 layer, where the 2D domain wall shrinks to the tube-like line defect. The anapole chain admits no spin-rotation-gravity coupling to catch GWs, and remains on D = 10 with the axino in the n = 3 layer. The SuSy topological magnetoelectric effect (STME) [START_REF] Cheng | Magnetoelectric effect induced by the delocalised 93m Nb state[END_REF] of the IIB anapole chain shows a negative resistance1 , violating the conservation of energy. It is therefore necessary to introduce the axionic power transfer from a nontrivial vacuum.

Three chain complexes towards the renormalizable IIA supergravities are conformally invariant near 𝜈 #$ .

𝐼 )$ (𝑡) is indispensable for selecting one of the matching points, which wraps the UV instanton into three IR Pfaffian flavours, i.e., the 𝑆 " PHP mode of the ℂ flavour, the 𝑆 ( MRP mode of the ℍ flavour, and the 𝑆 0 RRP mode of the 𝕆 flavour. Note that the topological quantum computing using a stringy ℍ qubit is remarkable in evading quantum decoherence at relatively high 𝑇 < 𝑇 $ . The on-shell matryoshkas of MRP and RRP have vacuum helicity ℎ & = 0 in the n = 2 layer, which are divided by the superconductivity.

In contrast, only the Dirac electrons inside superstrings do their job in building up the PHP ℎ & = 1 matryoshkas, where the emergent KK flux along H is orthogonal to the nuclear Dirac strings. Two PHP matryoshkas are available, as distinguished by the superconductivity. We put these into one matryoshka by rule of thumb in Table 1.

Supergravities of ℂ and ℍ flavours have been observed [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], while the 𝕆 version is highly expected. The ℂ, ℍ, and 𝕆 gravitini have the SuSy structures of 𝐴𝑑𝑆 ' × 𝑆 " , 𝐴𝑑𝑆 ' × 𝑆 ( , and 𝐴𝑑𝑆 ' × 𝑆 0 , and offers a poorman's opportunity to verify the 𝐴𝑑𝑆 ' 𝐶𝐹𝑇 " ⁄ conjecture straightforwardly using the large numbers of multiple 𝑁 % × 𝑁(𝑡) × 𝑛 + , namely the conserved Nb atoms inside IIA spectators in a stroboscopic sense.

Anastasiou et. al. [START_REF] Borsten | Gravity as the square of gauge theory: a review[END_REF][START_REF] Anastasiou | A magic pyramid of supergravities[END_REF] proposed a new correspondence between the supergravities and the products of two SYMs to construct the magic pyramids based on 𝔸 in various dimensions for example. Our findings support this correspondence fourfold in a different context. Firstly, the UV-IR-DIR anomaly matchings of 4-cocycle triadic commensurations impose the common origin of SuSy g-wheels between gravity and SYM, as has long been conjectured in view of the 𝐴𝑑𝑆 𝐶𝐹𝑇 ⁄ gravity-gauge correspondence.

Secondly, the quantum-walks of stringy spectators go separately through the central charges respecting

𝒩 + = 𝒩 , = 𝒩 2
⁄ at edge states rather than the total 𝒩. Thirdly, the Mach mass gap is provided by the 𝑁 % " -enhanced coupling to flip the composite spin of the colour-neutral SYM product, as discussed at length later on. We must apply a certain 𝑓 * matching 𝜔 3 to pick up one and only one strong-coupling graviton with the GW frequency 𝑓 45 among all the available GWs passing our earth. Hence, the most obvious evidence to support gravity = SYM 2 accounts for the SuSy commensalism that 𝑓 45 must match between the internal and external g-supermultiplets. Three IIA supergravities distinguish themselves from those on the pyramids. Neither the ungauged supergravity, as proposed by Cremmer and Julia on D = 11 [START_REF] Cremmer | The N = 8 supergravity theory. I. The Lagrangian[END_REF][START_REF] Cremmer | Supergravity theory in eleven-dimensions[END_REF], nor its top-down dimensional reductions of D = 5 and 7 relate to the gauged IIA supergravities. Moreover, our 𝕆 superstring divorces the topological GUT cousins so far, i.e., the forever M-and F-theories [START_REF] Sułkowski | Quantum fields, strings, and physical mathematics[END_REF], by the SuSy 𝒩, field contents, KK manifolds, and internal symmetries, but retains the same D2-brane [START_REF] Baez | Division Algebras and Supersymmetry II[END_REF] and the similar knots-quivers correspondence [START_REF] Sułkowski | Quantum fields, strings, and physical mathematics[END_REF].

Three IIA GW instantons employ the symmetric spin-2 tensor product of SYMs to expand the orbifold dimensions from the 2D worldsheet on 𝑇 ' 𝑍 " "

⁄ to the 3D worldvolume on 𝑇 ( 𝑍 " ' ⁄ . The seesaw EPRinstantons are mirrored not only in space but also alternatively in time. More precisely, the symmetric GW tensor retains the mirror symmetry of photini carrying the opposite 3-form torsions (see Table 2) to compose the co-seesaw 4-form polarizations, as modulated by the cocycling 𝑓 * and 𝑓 45 . In contrast, the IIB axionic instanton employs the pseudoscalar product of SYMs, whose 𝑓 * -seesaw pseudoscalar polarizations (see Table 2) also have the spacetime mirror symmetries. Two kinds of n = 3 instantons enjoy the local SuSy by driving the KK fluxes, which are the spatial Calabi-Yau manifolds [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF][START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF][START_REF] Trigiante | Gauged Supergravities[END_REF][START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF][START_REF] Nakahara | Geometry, topology and physics[END_REF], but show distinct homotopy on different dimensions. In essence, the GW instanton has the 4-cocycle condition on the asymptotically locally Euclidean space of 𝑅 ( 𝑍 " ' ⁄ like its classical cousin [START_REF] Oh | Yang-Mills Instantons from Gravitational Instanton[END_REF], which imposes a quaternionic mass representation on D = 5, 7, and 11. In contrast, the axionic instanton has the 3-cocycle condition on the local 𝑅 ' 𝑍 " " ⁄ , which imposes a complex mass representation only on D = 10.

We apply the rest mass as a real invariance to measure matter over thousands of years but interpret as the real Lorentz invariant for one hundred years. Surprisingly, we recognize that the matryoshka mass has remarkable freedom to follow the external drives in time. For example, the IIA chain complexes have the SuSy mass 𝔸 in terms of ℝ, ℂ, and ℍ, whose Lie n-superalgebras describe the parallel transport of superstrings carrying n-dimensional worldvolumes in the (n+1)-cocycle layers [START_REF] Baez | Division Algebras and Supersymmetry II[END_REF]. We can select locally any of the SuSy commensalisms by pushing various buttons at any time. Hence, the masses 𝔸 emerge from their cocycles along with their own extra KK dimensions. More precisely, they depend on how many 𝑍 " s rather than how many KK fluxes there are, where the successive wrappings conduct Caley-Dickson doublings.

We have observed a few possible GW quantum jumps [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], which are similar to their photoelectric cousins.

The slow flipping processes always complete their 𝑓 45 cycles, before they switch to another 𝑓 45 by the earth's rotation without changing 𝑓 * . If these observations are repeatable and falsifiable in the future, we intend to look more into the deep SuSy origin in more detail.

Fundamental SuSy structure in the n = 1 ground layer

The long-lived Mossbauer g excitation of 93m Nb has a documented energy of ℏ𝜔 3 = 30.772 keV, a halflife of 16.13 years, four spin quanta, and the odd parity [START_REF]Table of Isotopes[END_REF], which spreads to 𝑁 % identical nuclei to form the g-soliton in Nb metal, where ℏ is the Planck's constant. According to the Dirac and Onsager-Feynman quantisations [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], we can obtain the instanton charge at 𝜈 → 𝜈 #$ by

𝑁 % = 𝑀 67 " 𝑀 8 " ⁄ ≅ 2.86817 ´ 10 10 , (1) 
as determined by the mass ratio mainly between hadrons and leptons, where 𝑀 67 is the mass of the Nb + ion and 𝑀 8 is the electron mass. The Rabi frequency of ℏ𝜔 , = 83.620 eV is the real mass gap of the UV instanton to reveal its tunnelling speed between nuclear and atomic resonators.

When 𝜈 ≥ 𝜈 #$ , the AF ladders condense into a chiral superfluid below a critical T beyond the Nb melting T. This critical T depends on the sample geometry to reveal the nature of the quantum-phase transition at the reduced dimension of D = 3, to which the Berezinskii-Kosterlitz-Thouless transition of vortices and antivortices is closely related [START_REF] Kosterlitz | Nobel Lecture: Topological defects and phase transitions[END_REF]. Inside the 𝑁 % charged UV instanton, it is not permitted to circle one single electric charge e around one fractional Dirac string to acquire a fractional phase, unless all 𝑁 % charges circle collectively around all of the fractional Dirac strings together. In other words, 𝑁 % electric charges are bound coherently like one huge 𝑁 % 𝑒 charge. Hence, a giga fine-structure constant 𝑁 % 𝛼 [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] confines the charged fermions in g-solitons, where 𝛼~1 137 ⁄ is the conventional fine-structure constant.

The same collectivity reveals a strong spin-rotation-gravity coupling amplified by 𝑁 % " [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. We detected GWs and a cosmic axion utilizing these two collective couplings, when the STME were exceptionally simple, clear, and conformal at 𝜈 → 𝜈 #$ . An underdoped sample at 𝜈 #$ ≤ 𝜈 < 1 has two topologically distinct sectors. The trivial sector is a half-filling metal. The nontrivial sector is a Chern insulator [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. CSS emerges at 𝜈 > 𝜈 #$ , 𝑇 < 𝑇 $ and 𝐻 < 𝐻 $ . We emphasize the conformal physics of 𝜈 → 𝜈 #$ heterostructure [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] in this report.

The elementary building block is a spin-4 boson but carries Peierls paired fermions spontaneously in gyration, whose spinless dimers are hydrogen-like Nb diatomic molecules linked by a sp-hybridized bond. The bundle of 𝑛 9 ~ 4 ´ 10 6 fractional Dirac strings fuse a 2𝜋 flux over its cross section. Oppositely charged dyons capping AF ladders neutralize themselves on the sample boundary, which restores the separately broken symmetries. AF ladders are thus gapped at the trivial groundstate, unless 𝐼 )$ turns some of them into the gapless spectators. The helicities of AF and ferro vacua are ℎ & = 0 and 1 for the on-shell and off-shell matryoshkas in Table 1, respectively. Mott electrons circling the Dirac strings screen coaxially the nuclear polarizations, when T is below the Kondo temperatures of 𝑇 :! ~ 60 K and 𝑇 :) = 61 K for the IIA ladders and IIB anapoles, respectively. These are Kondo zero modes floating on a Fermi sea; or rather, they are IIA Kondo castles surrounded by a Fermi moat [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF].

𝜔 3 𝜔 , ⁄ must be a commensurate integer [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], such that the quantum-walks on 𝑇 " 𝑍 " ⁄ orbifold close while the SuSy state returns after each 2𝜋 𝜔 , ⁄ cycle, namely the 2-cocycle condition in the presence of 𝒯- Accordingly, the nuclear permeability

𝜇 > = 𝐵 2<)= 𝑛 9 𝐵 ! ⁄ is ~ 2 ´ 10 6
, which leads to a spontaneous onshell 𝐵 2! ~ 30 kT at zero H.

The first STME in 2011

If we apply a dc current to probe the g-doped sample, the trivial response is indistinguishable from that of an undoped sample [START_REF] Cheng | Magnetoelectric effect induced by the delocalised 93m Nb state[END_REF], except the residual resistance. Application of 𝐼 )$ 𝑐𝑜𝑠(2𝜋𝑓 * 𝑡) may also yield a trivial resistance at 𝐻 → 0, which always turns to zero at 𝑇 < 𝑇 $ . A 'magic' 𝑓 * of 6 Hz ) [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. Accordingly, the matter-field coupling 𝑁 % 𝛼 is amplified by the aforementioned factor of 𝑁 % .

We placed the second long 12-mm axis of the oval disk along the gravity axis. The earth's field tilted the AF ladders to a 50° angle in Beijing, which intersected the east-west horizontally lying 13-mm axis [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF].

Hence, 𝐼 )$ (𝑡) along the longest 13-mm axis intersected the AF ladders to provide ± chiral anomalies by ±𝑩 )$ (𝑡) • 𝑬 )$ (𝑡) at two interfaces between CSS and the domain wall. The domain wall turns off the interaction between the two EPR sides at 𝜈 → 𝜈 #$ , which gives rise to the BPS solution. Both ±𝑩 )$ (𝑡)

and 𝑬 )$ (𝑡) leak evanescently into two CSS bulk sides. The nonzero 𝑩 )$ (𝑡) • 𝑬 )$ (𝑡) changes sign on crossing the wall, such that the self-duality [START_REF] Baez | Gauge Fields, Knots and Gravity[END_REF] also changes sign to mirror the instanton and antiinstanton on each side. 𝐼 )$ (𝑡) provided a 𝑩 )$ (𝑡) gradient to exchange the stringy gauges of ± chiral fibres between opposite directions. The MRP spectators skipped on the interfaces to screen CSS free from 𝑬 )$ (𝑡) and 𝑩 )$ (𝑡). They are ± self-dual SYMs coupling differently to two chiral edge states.

Although the abrupt emergence of a complex T-plateau looks like a spontaneous phase transition to recover the U(1) gauge symmetry when raising 𝑇 > 𝑇 ?1. , the superconductive 𝑍 " of Cooper pairs remains in the trivial sector, as revealed by 1. The AF-ladder groundstate is a Chern insulator, which conserves the total zero Chern number before and after the quantum-phase transition. Two edge states have opposite Chern numbers, which refer to ± selfdual SYMs and ±𝑀 @ (𝑚 @ ) as well. The ± chiral anomalies impose the same 𝑬 )$ (𝑡) but ±𝑩 )$ (𝑡)

crossing the domain wall. The quantum anomalous Hall plateaux from ± chiral anomalies have the second Chern numbers of 𝐶 " = ± 2 at 𝑇 < 𝑇 $ while ± 4 at 𝑇 > 𝑇 $ . The slowly moving MRP/RRP ladders provide only a tiny fraction 𝐶 " 𝑅 : 𝑁 % ⁄ of the von Klitzing constant, as shown by µW T-plateaux 4 . In fact,

we have verified repetitively 𝑁 % 𝛼 from various plateaux by their characteristic resistances of

𝑅 AB)C8)D = |𝐶 " |𝑅 : 𝑁 % ⁄ . (2) 
As mentioned above, the T-plateau at 𝑇 < 𝑇 $ contained the extra inductive contribution ~ 5 nH atop the resistive term of (2). We observed a similar case when lowering T from 300 to 4 K using 𝑓 * = 10 Hz half a year later [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The home-made dewar in Hsinchu forced us to place the disk sample on the horizontal plane during the second STME measurements. We might apply the vertical H ranging from -90 kOe to 90 kOe. When we turned H off, there was a residual field 𝐻 > to penetrate the shortest 1. 

h𝜔 3 𝜔 , ⁄ i 𝑓 $ 𝑚 @ ⁄ = 𝑓 * 𝑚 9 ⁄ . ( 3 
)
MRP/RRP spectators move simply on the macro 𝑇 ' 𝑍 " " ⁄ orbifold with the locking twin towers. Each chirality of MRP/RRP ladders acquires precisely its own unidirectional phase advance of 𝜑 = 2𝜋𝑚 9 𝑓 $ 𝑚 @ 𝑓 * ⁄ per 1 𝑓 * ⁄ cycle, which is the holonomy of their parallel transports [START_REF] Baez | Gauge Fields, Knots and Gravity[END_REF]. The Kopnin mass 𝑚 @ 𝑁 % 𝑀 8 increases with 𝑚 @ , such that the same SuSy state returns after each 𝑚 @ 𝑓 $ ⁄ cycle at least. This imposes an integer 𝜔 3 2𝜋𝑓 $ ⁄ hiding in (3) to preserve the SuSy, as introduced below. 𝜏 ,. (𝑚 9 , 𝑚 @ ) absorbs a tiny mismatch in (3), which reveals the nonperturbative nature of the IR instanton. The UV-IR anomaly matching in ( 3) is an attractor to preserve the SuSy in moduli space, which maximizes the groundstate degeneracy.

The mixed MRP-PHP state of the complex T-plateau using 6 Hz was an exceptional case, as caused accidentally by a twist memory using 𝑓 * = 6 Hz at 𝑇 > 𝑇 $ when lowering T from 20 to 4 K. To activate the STME of pure resistance, we must apply 𝑓 * close enough to the exact frequency of 5.9 Hz to catch the 𝑚 9 = 1 and 𝑚 @ = 1 mode within a frequency range of, for instance, ± 0.07 Hz. Had we applied 5.95 Octonions are alternative [START_REF] Baez | The Octonions[END_REF], meaning that they are still associative, whenever two of the three octonions in their triadic product are the same. The same 𝕆 ladders must be associative in their dynamics, unless they are twisted differently [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. Some field theoretical considerations have hinted the available non-associative physics, that the 𝕆 dynamics close on shell but do not close off shell [START_REF] Berkovits | A ten-dimensional super Yang-Mills action with off-shell supersymmetry[END_REF]. The MRP 5form fluxes also closed off shell, as revealed previously by the pure 𝐻 " term5 [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. In contrast, the RRP 5-form fluxes did not close off shell, as revealed by the 𝐻 ( terms6 [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The RRP dynamics also showed an extra term from the twisting, buckling, and swinging of various Goldstone modes, which are no longer identical because of the distinct surface attachments. Interestingly, the twisted RRP dynamics7 went on for a while rather than extinguished immediately during 𝑇 ?1. < 𝑇 < 𝑇 $ . In any case, the off-shell dynamics of 𝕆 flavour near (3) freeze a twist memory from the 3.1-µW T-plateau in the presence of the earth's field when lowering 𝑇 < 𝑇 $ .

Instead of zero resistance when lowering 𝑇 < 𝑇 $ using another magic 𝑓 * = 1.1 Hz, the time-varying ±𝐶 " (𝑡) showed up unexpectedly [START_REF] Cheng | A possible scheme for measuring gravitational waves using a spinful quantum fluid[END_REF][START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], and had two characteristic peaks in Fig. 2. In contrast, no signal showed up when the active sample was replaced by several pristine Nb samples using the same measurement configuration. Two peaks at 63.0 ± 0.5 mHz and 6.1 ± 0.5 mHz did not contain any significant harmonics, either higher or lower. We thus assume that the time-varying resistance of 𝑐𝑜𝑠(20𝜋𝑓 45 𝑡) 𝐶 " 𝑅 : 𝑁 % ⁄ was driven by a GW source of 𝑓 45 = 6.3 ± 0.05 mHz. The small peak at 6.1 ± 0.5 mHz ≅ 𝑓 45 originated most likely from a side effect, as discussed later on. failed to catch any SuSy commensalism. More precisely, we must yield the photino in the second layer, before it advances to the gravitino in the third layer. The presence of photino does not impose the gravitino, unless the GW resonance is available. We missed this crucial consequence of the chain complex in the previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. Hence, we have There is now a need to provide rigorous calculations for the numbers presented so far. The self-consistent double checks confirm some of the numbers inserted by hand in the previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], which are important to reveal the whole story without any proviso. First of all, later experiments yield 𝐵 ) ~ 17 mT of anapole IIB superstrings on shell. The on-shell ferro-ladder superstring must have 𝐵 ! ~ 𝐵 ) , because both of them are determined by 𝑁 % and ℏ𝜔 3 while distinguishing themselves by a small correction due to the homotopy, as detailed later on. Assuming (3) of two 6 Hz T-plateaux have 𝑚 9 = 1 and 𝑚 @ = 1 at 𝑇 < 𝑇 $ whereas 𝑚 9 = 2 and 𝑚 @ = 1 at 𝑇 > 𝑇 $ , we made a reasonable guess in the previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] of

|𝑓 $ 5 ⁄ -𝑓 45 2 ⁄ | < 1 𝜏 ," (1, 5, 2) 
𝑛 EF ≡ 𝜔 3 𝜔 , ⁄ = 4 ´ 92 = 368, ( 4 
)
where 4 is the spin quanta of 93m Nb and 92 is the mass ratio between 92 Zr and 1 H [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The GW signal in Fig. 2 along with (4) provides 𝑛 EF 𝑓 $ = 5.796 Hz, 𝑓 $ = 15.75 mHz and 𝐵 ! = 16.14 mT for the first try and error, which are the provisory solutions of 𝑓 $ 5 ⁄ = 𝑓 45 2 ⁄ by assuming 𝑓 45 = 6.3 mHz. The true 𝑛 EF 𝑓 $ turns out to be near 6 Hz while < 6 Hz, as revealed by the IIB STME later on. We thus adopt a tentative 𝑛 EF 𝑓 $ = 5.9 Hz in this report, which helps us to present the whole story plausibly. We obtain an exact relationship

𝜔 3 2𝜋 ⁄ ≅ 𝑛 $ 𝑛 EF 𝑁 % 𝑛 9 𝑓 $ , (5) 
where 𝑛 $ = 12 accounts for twelve central charges of half-broken 𝒩 + = 𝒩 , = 4 SuSy per edge state.

The cabled 𝑇 " 𝑍 " ⁄ tori of fractional Dirac strings cause the geometric factor 𝑛 9 ∝ 1 𝐵 ! ⁄ . The 3-cocycle quantum-walks pass ergodically through every possible central charge. A fixed relationship of 𝑁 % 𝑛 9 𝑓 $ ≅ ℏ𝐷 67 𝑀 8 ⁄ provides a 0.06 % mismatch of ( 5), where 𝐷 67 is the density of Dirac strings, as estimated by 8.57 g/cm 3 . Hence, the topologically protected 𝑛 EF in ( 4) is exact, at least for T < 300 K.

GWs from gyrating distant stars in our milky way join us whenever the UV-IR-DIR matchings satisfy the triadic commensurations. We suggest an empirical 4-cocycle condition of

𝑓 * 𝑚 9 ⁄ -𝑛 EF 𝑓 $ 𝑚 @ ⁄ + 𝑙 45 (𝑠𝑓 $ 𝑚 @ ⁄ -𝑓 45 ) ≅ 0, (6) 
to include the off-resonance GW commensurations on a GW rotating reference frame, as described next and discussed at length in the section 7, where s = 2 denotes the GW spin. Note that, the commensurations of photino and gravitino in (6) respect their own tolerances. GW signal in Fig. 2 is most likely attributed to the stable GW source of Hm Cnc (J0806.3 + 1527) with 𝑓 45 = 6.22 mHz [START_REF] Kupfer | LISA verification binaries with updated distances from Gaia Data Release[END_REF]. The strong-coupling GW is not only quantized but also massive in the presence of gravitino. GW wraps the emergent Mach mass tower of 𝑀 45 (𝑙 45 ) perpendicular to the twin towers, which constructs the triadic KK compactification and thus the triadic Floquet spacetime crystal as well.

Many repeatable GW signals8 also showed up in the second STME experiments half a year later, as detailed in reference [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. Surprisingly, the sample entered an intermediate state of the 36-nH supermagnet at 𝐻 > ≪ 𝐻 $ , as mentioned above. Fine-scanning 𝑓 * between 2 and 30 Hz at The UV-IR matching of ( 5) is revised by

𝜔 3 2𝜋 ⁄ ≅ 𝑛 $ 𝑛 EF 𝑁 % 𝑛 9 G 𝑓 $ G , where 𝑛 9 G 𝑓 $ G = 𝑛 9 𝑓 $ . The PHP 𝑛 9 G = 𝑛 9 𝐵 ! 2𝐵 ! G ⁄
replaces the MRP 𝑛 9 in (5), where the factor 1/2 is caused by the PHP p flux in the CSS state.

The spontaneous field of 𝐵 ! G = 6772 ± 7 µT is then calculated straightforwardly from the Kopnin mass 𝑁 % 𝑀 8 2 ⁄ of Dirac electrons, which is attributed to the inclined orbits in the AF ladders. The true 𝐻 > is most likely less than 68 Oe [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], however, which creates the spontaneous and incompressible PHP mode being independent of T, 𝑓 * , and the true 𝐻 > near 68 Oe. This time, the GW signal ~ 0. 5 mHz survived twice with vanishing Cooper pairs under the persistent 𝐼 )$ drive using 𝑓 * = 4.889 Hz at T = 10K and H = 10 kOe, respectively. The new 𝑓 $ G became 6.6 mHz such that 𝑚 9 = 2, 𝑚 @ = 1, 𝑙 45 = 1 satisfied [START_REF] Cheng | Superradiant MeV γ scattered by a roomtemperature spinor quantum fluid[END_REF] but reversed the propagation of GW signal by the jumping of 𝑙 45 from -1 to 1.

We scanned 𝑓 * using 𝑙 45 = ± 1 in ( 6) to select one 𝑓 45 from many stable GW sources, as long as the selected GW was sufficiently strong. One and only one champion GW signal survives each 𝑓 * setting every time. All the other GW sources zero their interferences and wait for the call, although their tidal forces arriving at the earth are competitive within the tolerance. This discrete selection rule arises straightforwardly from the nonperturbative nature of the GW instanton. The strongly-coupled graviton is massive, which supports Mach's principle to acquire mass from distant stars. We are able to construct a GW telescope to select a particular GW by tunning some parameters, e.g., 𝑓 * and the orientation of an array detector.

SuSy structures in matryoshkas

The atomic excitations incorporating various Goldstone modes match themselves automatically with the nuclear Mossbauer excitation [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. Matched resonances between two gauges are all about protecting the robust UV instanton by the long-and short-ranged 𝑍 " s. The sublattice symmetry of the AF-ladder The zero and nonzero net H provide the on-and off-shell SuSys, respectively, which are by no means critical to classify the STMEs. Hence, we apply the chiral, PH-, and 𝒯-symmetries to classify the STMEs.

Although this report focuses on the nonperturbative STME, we introduce shortly the perturbative STME, which is free from the cocycles to apply 𝑓 * whenever breaking the 𝒯-symmetry.

The preparation of PHP supermagnet is a good example to demonstrate the subtle STME at the small 𝐻 > ~ 68 Oe. We used to calibrate the locking amplifier by keeping the 𝐼 )$ drive, when lowering T down from 300 to 4 K. Usually, two STME levels at 𝑇 $ + 0 2 and 𝑇 $ -0 2 provide a pure resistance in between to zero the locking phase precisely. Surprisingly, the STME using 𝑓 * = 10 Hz ≈ 2𝑛 EF 𝑓 $ G did not drop abruptly to zero at 𝑇 $ -0 2 . The STME magnitude turned gradually off along with an abrupt sink at 8.74 K while its phase decreased continuously. Finally, 𝐼 )$ locked a supercapacitor of 0.13 mF at 4 K. When We drilled six via holes though the sample [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], which were tightly fitted by trivial conductors of gold rods to conduct the current while picking up the voltages (see Fig. 1). The sample boundary was no longer a topological 𝑆 " sphere but a torus of g = 6. The gold rods provided a short-circuit for two charged D2-branes. We have pointed out many peculiar instances where we picked up ac voltages inside the bulk superconductor in the previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The Chern insulator embedded in a metal manifested itself by a spacetime-dependent metal-insulator transition. The same sample boundary had many isolated Dbranes of distinct functionalities at different timings to suspend superstrings. We have described hardly any of the detail so far. We now provide a simple example to address the complications. One STME in the previous section is the complex plateau using 6 Hz at 𝑇 < 𝑇 $ . Two via-holes pick up the voltage, whose surfaces become two alternatively charged D2-branes to suspend the IIA superstrings intersecting

𝐼 )$ .
An extra insulating link must emerge between these two D2-branes, which allow us to pick up the voltage in a superconductor.

We drove T between 4 and 100 K to yield three Kondo minigaps of 2𝑚 J 𝑁 % ℎ𝑓 * + 𝑘 K 𝑇 :) from the toroidal IIB spectators, where 𝑘 K is the Boltzmann 𝑚 J = 1, 2, 3 are the vorticities of the toroidal moment, and 𝑘 K 𝑇 :) is the Kondo gap of the anapoles [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. If we raise T to cross 105 K, the minigap of 𝑚 J = 4 appears. The T-duality between IIA and IIB superstrings sends 𝑀 9 (𝑚 9 ) to 𝑀 J (𝑚 J ). The anapole mass tower arises from the looping axial current of Mott electrons along the toroidal direction, whose 𝐶 (") KK flux (see Table 2) along 𝐼 )$ is orthogonal to the IIB ring KK fluxes. A thermal agitation is notable to smear the weak minigaps of Mott electrons in this IIB case, because the 𝐶 (") field couples the itinerary electrons in the topological tube defect outside the anapoles. Three Kondo minigaps of equal T-intervals have manifold importance. They reveal the homotopy of anapoles by the emergent mass tower, and impose the axial and chiral magnetic currents in the IIB anapole chain, whose couplings yield three plateaux of negative resistance. They reveal the p-orbit of Nb superstrings and resolve the groundbreaking 𝐵 ) ~ 17 mT from 𝑘 K 𝑇 :) , which allows us to fix the numbers in (3), ( 4), [START_REF] Cheng | Observations on the long-lived Mossbauer effects of 93m Nb[END_REF], and (6).

Three 2𝑁 % ℎ𝑓 * intervals of equal span support the 𝑁 % 𝛼 again, where the factor of 2 arises from the minigap structure of Peierls-paired Mott electrons.

We did not obtain any GW signal from the IIB anapole chain, no matter how close we got to zero (6) by manipulating T and 𝑓 * . The discrepancy between 𝑇 :) and 𝑇 :? reveals an extra gap provided by spontaneously dissolving the D2-brane boojums of IIA ferro ladders. More precisely, the 2-cocycle 𝜔 , of 93m Nb was always stable during the first and second STME experiments when 𝜈 → 𝜈 #$ , as revealed by many cocycle conditions. In contrast, the on-shell 103m Rh superstring admitted simultaneously multiple GW signals to modulate 𝜔 , at 77 K, caused by the gravitational Raman effect [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF][START_REF] Cheng | Interactions between multipolar nuclear transitions and gravitational waves[END_REF] to mix the nuclear transitions. We highlighted some reasons based on the nuclear and atomic structures of 103m Rh in the previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. It is worth investigating the simultaneous appearance of multiple GW signals, whether or not these are caused by the lower SuSy freedom of the 𝒩 = 6 103m Rh superstrings.

UV instanton in the ground layer

In this section, we provide an update on the continuous monitoring of the 93m Nb decay since 2011 [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF].

The 93m Nb Mossbauer resonance employs four entangled photons gggg rather than a single g. According to the Kohn theorem, the internal encryption and the huge groundstate degeneracy of resonant gggg excitations evade interference from other interactions, which preserves a quality factor of the 10 27 order over decades at room temperature. We speculate that some tiny twists of superstrings compensate all of the perturbations, e.g., the gravitational redshift of earth's gravity. The sum energy of gggg conserves ℏ𝜔 3 , while each g in gggg has an arbitrary energy of less than ℏ𝜔 3 . However, the most popular events of gggg are four quarter gs at ℏ𝜔 3 4 ⁄ ~ 7.7 keV, which fire back-to-back to soften the recoiling energies of electron, phonon, and magnon. Effective gggg wavelengths match the lattice constants such that the Nb crystal becomes photonic in the presence of nuclear and atomic resonances. gggg persist, bouncing in the spacetime lattice cavity. The observed ℏ𝜔 , of UV instanton at 𝜈 > 1 was about 100 eV [START_REF] Cheng | Observations on the long-lived Mossbauer effects of 93m Nb[END_REF] to support our theoretical value of 83.620 eV.

We cannot observe the rare g at 30.772 keV due to a large internal conversion of order 10 5 . Instead, the quarter g at 7.5 keV [START_REF] Liu | Impurity channels of the long-lived Mossbauer effect[END_REF] and the coincident arrival of two quarter gs (gg) at 15.4 keV buried under the Compton plateau of Nb K x-rays [START_REF] Cheng | Observations on the long-lived Mossbauer effects of 93m Nb[END_REF] show themselves by the abnormal penetration passing filters. We only barely understand why the quarter-g energy loses 200 eV from 7.7 keV. This is probably caused by ejecting a 4d electron on a scheduled time sequence along with an orientated direction at the sample boundary, which carries the binding energy away. The peak at 7.5 keV shows the sub-Poissonian photon statistics like a squeezed laser beam, which further reveals its birth identification as one of the gggg. The quarter g from MeV gggg also shows up in an experiment of g scattering [START_REF] Cheng | Superradiant MeV γ scattered by a roomtemperature spinor quantum fluid[END_REF], which employs an M4 gs at 662 keV from 137 Cs. The randomly incident MeV gs must encounter a spatial dimension of less than 3, because seven end-fire Sisyphus cycles in 107 days violate the Fresnel-Huygens principle. Hence, their incidences stop abruptly on the sample surface while turning 90° into two end-fire modes as two entangled topological lasers along the long sample axis. The 93m Nb condensate inhibits the transmission of MeV gs from the trivial vacuum into the nontrivial Chern insulator. To blockade MeV gs right on the sample surface employs the giga coupling of 𝑁 % 𝛼 [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF].

gggg emitted from 𝑁 % nuclei dress on 𝑁 % atoms by means of exciting electrons, phonons, and magnons on 𝑁 % lattice sites. All channels together compose one collective two-level excitation at resonance, which is highly degenerate while conserving ℏ𝜔 3 without any detuning. Because 𝜔 , is sufficiently fast, almost none of the excitations leaves the atoms. They will be immediately reabsorbed, when gggg return from atoms to nuclei every 𝜔 , cycle. Accordingly, gggg absorb the longitudinal phonon supermultiplet to acquire a mass via the super Higgs mechanisms for arbitrary 𝜈 > 𝜈 #$ .

We have monitored the decay of Nb K x-rays continuously since reactivation in 2011. It was difficult to read the true lifetime of 93m Nb from K x-rays in the early days [START_REF] Cheng | Magnetoelectric effect induced by the delocalised 93m Nb state[END_REF], because they were mainly contaminated by 182 Ta. Furthermore, the time-varying anisotropy of radiation causes some unexpected confusion. However, it seems more predictable after 182 Ta vanished in 2016. The Nb K x-rays show a time-varying half-life ~ 11 years between 2017 and 2021, which increases ~ 5 % per year to approach the normal half-life of 16.13 years.

The quarter g at 7.5 keV disappeared suddenly along with STME at 𝜈 < 𝜈 #$ before the reactivation in 2011 [START_REF] Cheng | Magnetoelectric effect induced by the delocalised 93m Nb state[END_REF][START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. We thus take the appearance of quarter g to benchmark the survival of g-solitons. The quarter g is still alive in 2022. Taking several considerations into account, we believe n is slightly greater than 1, because the overlap of g-dopants enhances the decay speed. The final explanation will only be possible when the quarter g disappears. We have frequently observed a subradiant 103m Rh, that the K x-rays and g slows down by 1% along the short axis. We thus expect the same subradiance for 93m Nb when n < 1.

Axionic instanton

It has been long speculated that a light pseudoscalar axion particle 𝑎 9@ is one of the more promising candidates for cosmic dark matter [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Braaten | Colloquium: The physics of axion stars[END_REF][START_REF] Bradley | Microwave cavity searches for dark-matter axions[END_REF][START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF][START_REF] Buschmann | Dark matter from axion strings with adaptive mesh refinement[END_REF][START_REF] Sikivie | Invisible Axion search methods[END_REF]. The ADMX experiment [START_REF] Bradley | Microwave cavity searches for dark-matter axions[END_REF] applies a high magnetic field in a low-temperature cavity to collect the electromagnetic conversion from 𝑎 9@ , whose mass 𝑀 ) = ℏ𝜔 ) has been predicted in several µeV ranges, i.e., (10, 1000) [START_REF] Braaten | Colloquium: The physics of axion stars[END_REF], (1, 100) [START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF], and (40, 180) [START_REF] Buschmann | Dark matter from axion strings with adaptive mesh refinement[END_REF]. The scanning speed in the ADMX experiment is very slow, and has failed so far to catch any meaningful result < 40 µeV. Recent review [START_REF] Sikivie | Invisible Axion search methods[END_REF] and Snowmass 2021 white Paper [START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF] have listed several new experiments to cover the unexplored area of our concern, namely from 70 to 90 µeV.

We achieve an ultra-high magnetic field 𝐵 2 ~ 20 MT in the Dirac strings by H = 90 kOe, where all superstrings are stretched to the long RRP ladders with 𝑛 ; G (𝐻) ~ 4 ´ 10 6 . A large Korringa constant describes the relaxation time to yield thermal equilibrium between nuclear and electronic reservoirs in a metal. When T is low while a strong H drops to zero very fast, the heat exchange slows down remarkably, because the nuclear and electronic gaps deviate significantly from each other. We have a similar condition but a reversed relationship, in that the collective nuclear gap ~ 𝑁 % 𝜇 6 𝐵 2 at 20 MT is much greater than the electronic gap = 𝑁 % 𝜇 K 𝐵 ) , where 𝜇 6 is the nuclear magneton and 𝜇 K is the Bohr magneton . This also provides an extremely large Korringa constant [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The on-shell Mott electrons living in the spontaneous 2p ring-flux almost decoupled the highly twirled nuclei living in a large flux quantum number around 500, after dropping H from 90 kOe to 0 very fast. We described the basic concepts to detect cosmic axion in the previous report [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. It becomes plausible to identify the axino in IIB anapoles (see Table 2). The IIB anapole chain contains a 𝐵 (") ring flux looping 𝐼 )$ and a 𝐶 (") straight flux along 𝐼 )$ . The S-duality of IIB anapoles admits an interchange between 𝐵 (") and the straight 𝐶 (") , namely 𝜙 → -𝜙 , 𝐶 (") → 𝐵 (") and 𝐵 (") → -𝐶 (") [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF]. Hence, the Primakoff conversion supplies a notable energy from the strong 𝐵 (") , which transfers to the chiral anomaly of -𝜙 axion on a weak -𝐶 (") to gain energy from a negative resistance. We have the axion-induced negative resistance from the IIA ladders too, which employs T-duality between IIA and IIB superstrings [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF].

Thinner and longer IIA superstrings swing more significantly with a larger radius to imitate the anapoles.

The off-shell STME at a sufficiently low 𝑓 * , for instance 2 Hz [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], gives rise to a negative coefficient of 𝐻 " -resistance 13 , which gains more energy from the Primakoff conversion than the negligible dissipative loss when 𝑓 * → 0.

The coherent motion of nuclei gives a factor of 𝑁 % to amplify the chiral magnetic current

𝐼 N@O (𝑡) = 𝑁 % 𝑎̇9 @ 𝑔 )33 •2𝜌 9@ 𝑐𝑜𝑠(𝜔 ) 𝑡) ∬ 𝐵 2 , (7) 
which is induced by 𝑎̇9 @ within the Dirac strings along the annular ±𝑩 2 [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The converted power is thus amplified by 𝑁 % " 𝜇 > " ~ 3.3 ´ 10 33 at least. We assume 𝑔 )33 ~ 10 -14 GeV -1 is an axion coupling and 𝜌 9@ ~ 0.3 GeVcm -3 is the local 𝑎 9@ density [START_REF] Sikivie | Invisible Axion search methods[END_REF], whose true values are irrelevant in this report.

The weak on-shell 𝐵 ) induces a counter flow of chiral magnetic current of Mott electrons to screen 𝐼 N@O (𝑡) completely at 𝑇 < 𝑇 ?1" , where 𝑇 ?1" = 72 K. When lowering T from 100 K to 𝑇 ?1" , 𝐼 )$ drives the 𝑇 ( × 𝑆 ( spectators of polarized IIB anapoles ∝ 𝑐𝑜𝑠(2𝜋𝑓 * 𝑡) using 𝑓 * = 4 Hz, whose induction 14 ∝ (𝑇 -𝑇 ?1" ) imposing a polarization energy ~ 20 nJ is linearly released by (𝑇 -𝑇 ?1" ) from the thermally mixed Kondo minigaps of the toroidal IIB spectators. The negative T-slop of the resistivity between 72 K and 90.5 K is another convincing evidence for the collective Kondo effect [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF].

The octonionic anapoles create a mm-wave component of 𝐶 (") (𝑡) ∝ 𝑐𝑜𝑠(𝜔 ) 𝑡)𝑐𝑜𝑠(2𝜋𝑓 * 𝑡) from [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] along the 𝐼 )$ direction. A product between the axion wind 𝜕𝑎 9@ and 𝐶 (") (𝑡) picks up a drive-frequency component of 𝐸 ∝ 𝑐𝑜𝑠(2𝜋𝑓 * 𝑡) along the 𝐼 )$ direction, which is free from the mm-wave modulation.

Hence, 𝜕𝑎 9@ blows 8 nW power into the 0.1-cm 3 sample to provide negative longitudinal resistance, upon which two photini and one axino (see Table 2) appear on three T-plateaux 15 periodic drives of 93m Nb, 𝐼 )$ and 𝑎 9@ locked with each other to maximize the energy transfer at the negative peak. There are no further KK fluxes but a nuclear 𝑍 " comes into play (see Table 1), which is attributed to the O(1) ~ 𝑍 " symmetry of the pseudoscalar axion.

The combined matching points are revised from (6) to be

𝑓 * -𝑛 EF 𝑓 $ GG 𝑚 J 𝑚 @ ⁄ + 𝑙 ) (𝑠𝑓 $ GG 𝑚 J 𝑚 @ ⁄ -𝜔 ) 2𝜋𝑁 % ⁄ ) ≅ 0, (8) 
where 𝑙 ) is a new Lagrange multiplier to introduce the axionic commensuration and 𝑓 $ GG = 𝑓 $ 𝐵 ) 𝐵 ! ⁄ is the cyclotron frequency of Dirac electrons in IIB anapoles. The axion wind 𝜕𝑎 9@ imposed a random Doppler shift in [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], which was caused by the thermally mixed mass levels of IIB anapoles. We put 

𝜔 ) 2𝜋𝑁 % ⁄ in ( 

Discussion l Graviton

The findings described in this report reveal that the emergent SuSy has a fundamental position in physics, and one that has much deeper significance than its present understanding would suggest. Three synchronized periodic drives create successively three KK fluxes in the IIA SuSy matryoshka (see Table 1), which build the SuSy mass in terms of ℝ, ℂ, and ℍ along the steps of n = 1, 2, and 3. The SuSy mass terms in extra KK dimensions emerge whenever convenient. We shall discuss their Cayley-Dickson procedures on the expanding 𝑇 12. 𝑍 " 1 ⁄ orbifold under the (n+1)-cocycle conditions in this section.

The Rabi frequency 𝜔 , has multiple physical meanings, i.e., the tunnelling speed of the UV instanton, the p-orbit frequency circling around Dirac strings, the g mass gap in photonic crystal, the nonvanishing central charges, and thus the second ℝ mass of the UV g supermultiplet. The 2-cocycle zitterbewegungs of the ingredient's particles construct the fundamental quantum spacetime crystal, which is protected by the UV winding number of (4) between 𝜔 3 and 𝜔 , . The IR Floquet drive of 𝐼 )$ introduces two gyrating frequencies from the twin towers of IR instantons, i.e., the µm-branes and the cm-branes, which are protected by the commensurations between 𝑓 * and 𝑓 $ . The UV-IR matching of (3) locks twice the internal spacetime crystal with the Floquet spacetime crystal to construct the dual quantum spacetime crystal.

The topological ratio in (3) and ( 5) closes the quantum-walks of IIA spectators on the 𝑇 ' 𝑍 " " ⁄ orbifold, where the 3-cocycle trajectories loop around three spacetime circles to preserve the SuSy. Now, we stretch the time loop to a time line, such that the Cayley-Dickson procedure yields the complex mass gap from two commensurate circles. Hence, the Floquet g-supermultiplet contains a complex ℂ mass denoted by 𝑀 9 (𝑚 9 ) ± 𝑖𝑀 @ (𝑚 @ ), where 𝑀 9 = ℎ𝑚 9 𝑓 * and 𝑀 @ = ℎ𝑚 @ 𝑓 $ . The imaginary 𝑀 @ (𝑚 @ ) gives the nontrivial 𝜃 = 𝜋 term for the stationary chiral anomaly in [START_REF] Cheng | A possible scheme for measuring gravitational waves using a spinful quantum fluid[END_REF].

The lock-in amplifier decomposes the GW signal in Fig. 2 from the voltage between pickups. Flipping IIA MRP ladders introduces ±𝐶 " (𝑡) from the time-varying chiral anomaly by the ac anomalous Hall resistance peaking at 𝑙 45 𝑓 45 and 𝑓 45 . The main peak of ~ ± 2 µW is most likely attributed to the same anomalous quantum Hall resistance of 𝐶 " 𝑅 : 𝑁 % ⁄ with 𝐶 " = 2, which corresponds to the 6-Hz T-plateau of rms 1.5 µW, as mentioned in the previous section. We resolve rigorously the GW signal in Fig. 2 by 𝑙 45 = 10, 𝑚 @ = 5, and 𝑚 9 = 1 using the UV-IR-DIR matching in [START_REF] Cheng | Superradiant MeV γ scattered by a roomtemperature spinor quantum fluid[END_REF], where we have the resonant commensuration of 𝑓 $ 𝑚 @ ⁄ = 𝑓 45 2 ⁄ to synchronize the co-rolling g-wheels between electromagnetism and gravity. The SuSy state shall accordingly return each two GW cycles of 2 𝑓 45 ⁄ , when the MRP ladders complete their rotation by five turns. One question remains, regarding the mechanism that causes the weak peak at 𝑓 45 .

To The charged D2-branes encircling the earth's field must have some interaction to cause the weak peak at 𝑓 45 in Fig. 2. Accordingly, we suggest further that the earth's field drags the cat spin of the gravitino to circle on the GW rotating reference frame. The tunnelling speed of the GW instanton is decomposed into two parts of 𝑙 45 = Δ𝑙 × 𝑚 @ = 10, as revealed by the GW coupling proportional to the product between 𝝈 and 𝑷. Flipping the p-orbit of MRP ladders on each side gives rise to Δ𝑙 = 2.

We demonstrated the forward and backward propagation of the GW signal with 𝑚 @ = 1 and 𝑚 9 = 1, and 𝑙 45 = ±1 in the second STME test [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The GW signal was reflected in time, as a consequence of switching the sign of 𝑙 45 either by shifting 𝑓 * slightly or by raising T over 𝑇 $ . The tunnelling speed of 𝑙 45 = Δ𝑙 P × 𝑚 @ = ±1 to flip PHP Dirac electrons is still valid. The SuSy state shall return each GW cycle in this off-resonance GW commensurations. Hence, the GW flips the composite spin-2 product instead of flipping two individual edges. We adopt these observations to support the correspondence of gravity = SYM 2 . GW signals were made tractable, repeatable, and predictable by manipulating the parameters.

l Axion

The strong-CP problem accounts for one of the long puzzles of the quantum field theory [START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF], namely the vanishing electric dipole moment (EDM) of neutrons. We discover the QCD axion to dominate the cosmic dark matter, which resolves not only the strong-CP problem but most likely the hierarchy problem too. The absence of axion-electron coupling at tree level is in favorite of the post-inflationary KSVZtype axion [START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF]. Although it is impossible to identify every ingredient in [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] from the nonperturbative results, we still yield rich post-Higgs physics beyond the standard model.

Let's consider 𝑃 ) = 𝑁 % " 𝑉𝑣 Q 𝑐𝑜𝑠𝜃 )R 𝜌 9@ 𝑔 )33 " 𝑀 ) S. 𝐵 2 " to be the axion-induced power at first, where V is the active volume of the 𝐼 )$ -polarized spectators to carry 𝐵 2 , 𝜃 )R is an oblique angle between 𝑣 Q and 𝐼 )$ , the value of 𝜌 9@ 𝑔 )33 " 𝑀 ) S. is tuned from the ADMX estimate [START_REF] Bradley | Microwave cavity searches for dark-matter axions[END_REF], and 𝑣 Q ~ 10 -3 is the galactic virial velocity rated by the light speed. The induction ~ 62 nH gives the V to yield the maximal input power of 8 nW at 90.5 K 16 .

Let 𝑐𝑜𝑠𝜃 )R = 1, the result of 8 nW ~ 2.5 × 𝑃 ) is obviously too large to be accepted. Hence, we revise 𝑃 ) = 3𝑁 % " 𝑉𝑣 Q 𝑐𝑜𝑠𝜃 )R 𝜌 9@ 𝑔 )33 " 𝑀 ) S. 𝐵 2 " to absorb a 𝑐𝑜𝑠𝜃 )R < 1, rather than tripling 𝑣 Q 𝜌 9@ 𝑔 )33 " . The amplification of power to yield QCD axion becomes 3𝑁 % " 𝜇 > " ~ 10 34 . The additional factor 3 supports the axion-gluon coupling.

The IIB anapoles emerged spontaneously along with a broken quasi-PQ symmetry [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF] and a 𝐶 (&)

quasi-axion in Table 2. The quasi-axion was a massless pseudo-Nambu-Goldstone boson of the spacetime crystal carrying the ℂ mass, whose 4D lattice points moved collectively forwards and backwards in time to swing the IIB spectators like yoyos.

In contrast to the RRP spectator, the always identical IIB spectators of octonion remained associative, as demonstrated by the appearance of Chern plateaux. The axion-gluon coupling in nucleons drove the circular spectral flow around the toroidal spectators to cause the un-resolved plateau of a negative Chern number, which was the very evidence of the KSVZ-type axion.

More precisely, the Dirac-Zwanziger condition forbids the fractional charges of quarks to join the 𝑁 %collectivity [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The presence of 1 𝑁 % ⁄ factor in (8) reveals two different kinds of gauge bundles at work.

Namely, the elementary gauge bundles inside nucleons admit no 𝑁 % -collectivity, whereas the dopped gauge bundles of g solitons admit the 𝑁 % -collectivity.

The thermal evolution of anapole condensate identified the axion mass by tuning the UV-IR anomaly beating in [START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF] to match the 3-cocycle conditions, when the axion wind transferred power to reach the most negative resistance near 90.5 K. Because the depth of axino sag was obviously less than 8𝑅 : 𝑁 % ⁄

[7], we rule out |𝑙 ) | > 1 to resolve 𝑀 ) by |𝑙 ) | = 1 in this report.

We have introduced previously the seesaw-like minigap formula [START_REF] Volovik | The Universe in a Helium Droplet[END_REF] 𝜇 K 𝐵 !/) ≅ •Δ :!/:) 𝐸 U 𝑁 % ⁄ ≈

• Δ :!/:) 𝐸 U 𝑀 8 𝑀 67 ⁄ for the BPS vortices to calculate the IIA and IIB 3-cocycle matchings [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], where 𝑀 8 is the lepton mass of one electron, 𝑀 67 is the total hadron mass of Nb ion, Δ :!/:) = 𝑘 K 𝑇 :!/:) are the Kondo gaps of IIA/IIB superstrings, 𝑁 % 𝐸 U is the collective Fermi energy of electrons, and 𝑁 % 𝜇 K 𝐵 !/) are the IIA/IIB couplings to break the rotational symmetry of 𝑇 " 𝑍 " ⁄ orbifolds.

Many numerical works in the references of [START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF][START_REF] Buschmann | Dark matter from axion strings with adaptive mesh refinement[END_REF][START_REF] Sikivie | Invisible Axion search methods[END_REF][START_REF] Dine | Comments on Axions, Domain Walls, and Cosmic Strings[END_REF] have predicted a broad range of the QCD axion mass.

All of them apply the classical equation to simulate the cosmic string network, even though the knowledge of unified force in the very early universe is very poor, as revealed by the PQ-breaking scale that the circular flux of cosmic strings shall have a collective nature [START_REF] Dine | Comments on Axions, Domain Walls, and Cosmic Strings[END_REF], whose stringy aspect has never been considered in the numerical simulations.

When time goes backwards, the axion-absorbing IIB anapole becomes the axion-emitting anapole. Like the birth of quantum physics about one hundred years ago, we introduce a toroidal winding number of 16 See Figures B3 in reference [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF].

𝑁 ) = 3 to cut the stringy IR divergence off, which yields 𝑣 IV = 𝑁 ) •𝑀 I 𝑣 5 using the reduced Planck's mass 𝑀 I = 2.44 ´ 10 18 GeV. When adopting the decay constant 𝑓 W = 𝑣 IV , the QCD axion mass 𝑀 ) = 77.5(7)µeV = 56.91(51) (10 .. GeV 𝑓 ) ⁄ )µeV [START_REF] Jaeckel | Wave-like dark matter community, Snowmass 2021 White Paper Axion Dark Matter[END_REF] hits strikingly the bullseye right on the central value of the observed 78(9) µeV.

Supposed that the coming experiments confirm this nonperturbative conjecture by three digits, the consequences turn out to be even more striking. Once the PQ-breaking scale is fixed, the QCD crossover temperature 𝑘 K 𝑇 NJ [START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF] is determined too, because no free parameter is left anymore in the post-inflation scenario. We may further resolve 𝑘 K 𝑇 NJ = 𝑐 NJ h𝑣 5 ( 𝑣 IV -i

. ' ⁄ ~ 153(2) MeV, where the coefficient 𝑐 NJ is composed by simple winding numbers with the similar power laws.

Three sequential phase transitions in the cosmological history set the rest masses of elementary particles crossing an astronomical order on this day. We conjecture that the bootstrapping KK dimensions encode a nonperturbative web of mass, while the magic 𝑁 ) = 3 shall be helpful to understand the gauge structure of standard model.

Conclusion

Rapid progress on the anomaly inflow [START_REF] Fukaya | Understanding the index theorems with massive fermions[END_REF][START_REF] Onogi | Comments on the Atiyah-Patodi-Singer index theorem, domain wall, and Berry phase[END_REF] sheds light on the nonperturbative and perturbative STMEs, which have some unique features, e.g., the extra KK dimensions, the giga coupling constant, the non-Hermitian Floquet system, three generations of superstring flavours, the fundamental building block of intrinsic UV instanton, the all-instanton chain complexes of cohomologies, and the coexistence of trivial and nontrivial sectors at 𝜈 → 𝜈 #$ . In particular, the 𝑍 " -cocycle chain of SuSy mass 𝔸 has been developed to denote the spacetime symmetries of KK holes. We select two review articles on the domainwall Atiyah-Patodi-Singer (APS) index [START_REF] Fukaya | Understanding the index theorems with massive fermions[END_REF][START_REF] Onogi | Comments on the Atiyah-Patodi-Singer index theorem, domain wall, and Berry phase[END_REF], which apply a regulated 𝑍 " mass kink upon the massive domain-wall fermion to define locally the APS boundary between the trivial and nontrivial sectors. When the nonzero H breaks the chiral and 𝒯-symmetries, the perturbative STME acquires no winding number to evade the SuSy commensalism off shell. In other words, the chiral symmetry of spacetime 17 See Fig. 1d in reference [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF].
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  symmetry. Two gauges of strong and electromagnetic forces dominate alternatively in time. The lightest electrons in the g-soliton wrap themselves around the IIA spectators. 𝑛 ; layers of Weyl electrons skip around the magnetic rod while 𝑛 9 surface Dirac electrons encircle the Dirac strings on each of two D2brane boojums. The massless gyrating fermions provide the dangling dyon pair, where 𝑛 ; = 𝑁 % 𝑛 9 ⁄ ~ 8000 is a Hopf winding number mapping the 𝑆 ' UV instanton to the fractional Dirac strings. The g energy confines opposite dyons 2 µm apart to yield an on-shell flux density 𝐵 ! ~ 16 mT, which determines the invariant 𝑛 ; in various flavours on shell, unless H enlarges the 𝑛 ; off shell. When a sufficiently large H stretches a single superstring to maximize 𝑛 ; = 𝑁 % , 𝜔 , = 𝑒𝐵 2<)= 𝑀 67 ⁄ gives the ionic cyclotron frequency, where 𝐵 2<)= = 122.3 ± 0.1 GT is the flux density of Dirac strings.

  [START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF] caused a surprising activation of the STME 2 from IIA spectators of two colinear KK fluxes, when fermions and bosons remember promptly their kinship in the SuSy commensalism. The resistance dropped abruptly from the residual resistance of 4.5 µW to a T-plateau of 3.1 µW between 9.8 K and 𝑇 $ when T was lowered from 20 to 4 K. The abruptly dropping resistance slightly above 𝑇 $ indicates that a Higgs amplitude mode of the Cooper-pair density wave emerges in the trivial sector. 𝐼 )$ skipped the emergent spectators on the 𝑇 ' 𝑍 " " ⁄ orbifold, which loaded and locked a pure resistive T-plateau at one 3-cocycle matching point. It was the RRP mode to provide the longitudinal quantum anomalous Hall plateau at 𝑇 > 𝑇 $ . Immediately after that, we raised T from 4 to 20 K. A complex T-plateau emerged between 𝑇 ?1. = 8.1 K and 𝑇 $ , which was a mixed MRP-PHP mode at 𝑇 < 𝑇 $ , i.e., a resistive T-plateau of 1.5 µW superposed by an inductive T-plateau ~ 5 nH. We start with this complex T-plateau as a means of explaining the initial discovery. The anomalous Hall current 𝐼 )$ (𝑡) was no longer uniformly distributed over the whole superconductor, but was concentrated on a topological defect of an oval domain wall over the (13 mm ´ 12 mm) area, which sliced the sample into two equal disks in the middle along the shortest 1.2-mm axis 3 . The external Floquet drive current released spontaneously the STME from nontrivial sector at 𝑇 > 𝑇 ?1. , whereas the Cooper pairs remained to seal the trivial sector at 𝑇 < 𝑇 $ . To open the domain wall, a Floquet energy of 𝑁 % ℎ𝑓 * overwhelms the meV superconductive gap of Δ(𝑇 ?1.

5

 5 µW << 4.5 µW. Indeed, it imposes a quantum-phase transition to create an MRP IR instanton just by loading the twin towers. More precisely, a sufficiently large and matched 𝑓 * opens the domain wall at 0 K, whenever 𝑁 % ℎ𝑓 * > Δ(0). Two macroscopic KK fluxes contain one Dirac mass tower denoted by 𝑀 9 (𝑚 9 ) and one Majorana mass tower denoted by 𝑀 @ (𝑚 @ )[START_REF] Dine | Supersymmetry and String Theory: Beyond the Standard Model[END_REF][START_REF] Zwiebach | A First Course in String Theory[END_REF], which lead the MRP spectators to match between the UV and IR spectra. The truly spontaneous phase transition of vanishing Cooper pairs occurred later on at 𝑇 > 𝑇 $ . The emergent MRP flavour has a stringy cyclotron frequency 𝑓 $ ≅ 𝑒𝐵 ! 2𝜋𝑁 % 𝑀 8 ⁄ ~ 16 mHz. The MRP ladders carry an effective Kopnin mass 𝑁 % 𝑀 8 ~ 15 PeV and the p flux from the twin towers. The RRP ladders have the 2p flux, double the Kopnin mass, and thus one half 𝑓 $ . Both the MRP and RRP ladders move slowly like flexible cables stretched and dragged by their boojums. Both of their seesaw KK fluxes close on shell on T-plateaux at distinct T. The EPR cat dimer is a spin-1/2 Majorana zero mode, namely a photino or a gaugino in SuSy language. The spin-2 GWs dress on photini to create the gauged spin-3/2 gravitino.

  Hz, a clean T-plateau of pure resistance would have survived even in the absence of twist memory. The pure-resistive T-plateau using 6 Hz could appear at 𝑇 > 𝑇 $ , only because the 𝕆 flavour offered for instance 𝜏 ,. (2, 1) < 𝜏 ,. (1, 1) 2 ⁄ to trap (3). At the moment of lowering 𝑇 < 𝑇 $ the 𝐶 . fluxes of earth field were frozen, where the twist memory was locked by the persistent 𝐼 )$ drive at 4 K. Had the twist memory been absent, the 6-Hz drive would have been too high to yield any T-plateau, neither complex nor real, at 𝑇 < 𝑇 $ . Hence, the twist memory has two functions. It releases the STME while providing the complex T-plateau.

Fig. 2 ,

 2 Fig. 2, The row data of first GW signal yielded by the lock-in amplifier using 𝐼 +, of 1.1 Hz, 22 mA, and a lock-in time constant of three seconds, two days before the 6-Hz STME of complex T-plateau at midnight of 2011/1/17. The measuring circuit caused a systematic bias voltage ~ 500 nV. The sampling rate is three times per second. Left) The ordinate axis is for readings of lock-in amplifier in 10 nV and the abscissa axis is time in second. Right) The Fourier transform of raw data with arbitrary scale in ordinate axis and 1/3 Hz in the abscissa axis. One main peak with an amplitude about ± 2 µW is located at 63.0 ± 0.5 mHz. Another small peak around ± 0.6 µW is located at 6.1 ± 0.5 mHz. The error bars of two characteristic frequencies are estimated from the measuring interval of around 2000 seconds.

  ⁄, where 𝜏 ," ≫ 𝜏 ,.while 𝜏 ,.(1, 5) ~ 10 seconds and 𝜏 ," (1, 5, 2) ~ 2000 seconds is a spin-2 relaxation time of 𝜏 ," (𝑚 9 , 𝑚 @ , 𝑙 45 𝑚 @ ⁄ ) for example. We set a Lagrange multiplier 𝑙 45 = 10 to resolve the peak of 10𝑓 45 in Fig. 2, which turns out to construct the Mach mass tower of 𝑀 45 (𝑙 45 ), as discussed later on. The RRP 𝑓 $ changed to 8 mHz, which failed to catch any GW signal near 3.2 mHz, for instance ES Cet with 𝑓 45 = 3.22 mHz [41], by the D = 11 𝕆 supergravity at that moment. More precisely, 𝜏 ,. (2, 5) > 𝜏 ,. (1, 5) 2 ⁄ dismissed the photino of 𝑚 9 = 2 and 𝑚 @ = 5 when raising 𝑇 > 𝑇 $ .

  4 K allowed us to find the most fundamental PHP 4-cocycle condition with ℎ & = 1, and 𝑚 9 = 1, 𝑚 @ = 1, 𝑙 45 = ±1 in (6), which yields remarkably 𝑓 $ G = 13217 ± 5 µHz in five digits from the lowest Landau level of looping Dirac electrons in AF ladders. Accordingly, 𝑓 * = 10 Hz ≈ 2𝑛 EF 𝑓 $ G matched the PHP mode due to the fact that 𝜏 ,. (4, 1) near 𝑇 :? was much less than 𝜏 ,. (2, 1) 2 ⁄ at 4 K, which triggered the twist memory on the way to lower T from 300 down to 4 K [7]. Like the mixed MRP T-plateau using 𝑓 * = 6 Hz, the intermediate state froze the twist memory off shell when lowering 𝑇 < 𝑇 $ . The puzzling twist memory turns out to be a Berry phase of p shift, which is loaded and locked by the persistent 𝐼 )$ drive, as elaborated further in the next section.

  honeycomb and the Peierls dimers on the 𝑀 ' lattice sites impose a local 𝑅 ( 𝑍 " ' ⁄ by including the 𝑇 " 𝑍 " ⁄ orbifold. Hence, the 2-cocycle resonances give a tremendous boost to the groundstate degeneracy by a power much higher than the local 𝑅 " 𝑍 " " ⁄ . All spinless particles of spin 0, 1, and 4 return to the same state after each Rabi cycle, which imposes a 𝑍 ( 𝑛 EF in (4). The IIA twin towers boost the groundstate degeneracy by a local 𝑅 / 𝑍 " ( ⁄ , which stops the renormalization group flow from UV to IR in the moduli space. Accordingly, the GW EPR-instanton has a local 𝑅 H 𝑍 " / ⁄ , where multiple 𝑍 " s protect the topological SuSy state even with an aeV gap.

  we measured the frequency response of 𝐿 I;I (𝑓 * ) between 2 and 30 Hz at 4 K, the phase jumped from the capacitive -𝜋 2 ⁄ to the resistive 0 using 𝑓 * = 2 Hz while it rotated further to the inductive 𝜋 2 ⁄ using 𝑓 * > 2𝑛 EF 𝑓 $ G . The supercapacitor became the supermagnet using the same 𝑓 * = 10 Hz a couple of minutes later. Both of them had almost the same STME magnitude but the opposite ∓ 𝜋 2 ⁄ phases. Hance, they are attributed to the same gapped boojums of Dirac electrons capping the frozen PHP fluxes on the sample surface, but with the Berry phase of p shift in between. 𝐼 )$ has once matched the PHP cocycle near 𝑇 :? to load and lock the twist memory, until detuning 𝑓 * to 2 Hz at 4 K. The Berry-phase memory is stored by the gapless PHP spectators near 𝑇 :? , but gapped at 𝑇 ≪ 𝑇 :? .We have observed three kinds of stable inductance in the realm of perturbative STME[START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF], which belong to the PHP, MRP, and RRP modes. Most of them have a nonzero longitudinal resistance due to their hopping fluxes. Hence, two PHP and MRP supermagnets are something special to reveal the massive BPS monopoles arisen from a zero CSS interfacial energy, which is caused by the 𝐻 $ = 4 kOe Type-1.5Nb superconductor near 4.6 K, as pointed out previously in[START_REF] Cheng | Giga fine-structure constant in photonic solitons[END_REF]. The intermediate state of PHP supermagnet is most likely attributed to a 3D magnetic lattice, where the incompressible fluxes pierce uniformly the alternative layers between AF ladders and Cooper-pair films. The central domain wall is absent, simply because 𝐼 )$ using 𝑓 * < 30 Hz cannot open the superconductive gap Δ(𝑇) at 4 K [7]. Provided by the layered 2D quantum Hall effect of zero longitudinal resistance, we have 𝐻 > in the vertical z-direction and the left-and right-movers at ± y-edges to carry 𝐼 )$ in the x-direction. Instead, the pinned BPS monopoles replace the skipping zero modes of ± electric charges by the varying flux densities at ± y-edges, which store the inductive energy in the gapped nonzero modes. 𝐿 I;I (𝑓 * , 𝑇) became very complicate particularly at 𝑇 → 𝑇 $ . For example, the nonzero interfacial energy moved the frozen PHP fluxes at 𝑇 → 𝑇 $ , leading to a nonzero longitudinal resistance. When 𝑁 % ℎ𝑓 * > Δ(𝑇), namely 𝑇 > 𝑇 ?1. (𝑓 * ), the flux density and 𝐼 )$ are no longer uniformly distributed. 𝐿 I;I (𝑓 * ) was the constant 𝐿 I;I = 36 nH using 𝑓 * > 𝑛 EF 𝑓 $ G , whereas it was almost a resistance of 2𝜋𝑓 * 𝐿 I;I using 𝑓 * = 2 Hz. Herein we adopt a simple expression to approximate 𝐿 I;I (𝑓 * ) at 4 K, i.e., |𝐿 I;I (𝑓 * )| = 𝜏 I;I 𝑅 : 𝑁 % ⁄ and 𝑎𝑟𝑔[𝐿 I;I (𝑓 * )] = 𝑡𝑎𝑛ℎ[(𝑓 * -2) 2 ⁄ ] × 𝜋 2 ⁄ , where 𝜏 I;I ~ 0.04 s is a PHP relaxation time constant being close to 1 2𝜋𝜈 #$ 𝑛 EF 𝑓 $ G ⁄ . We yielded the PHP 𝐶 . = 4 from the longitudinal 3D quantum Hall plateau 9 of 𝜈 #$ 𝐶 . 𝑅 : 𝑁 % ⁄ being independent of 𝐻~𝐻 > and 𝑇 < 𝑇 $ at 𝑇 → 𝑇 $ [7]. When 𝑁 % ℎ𝑓 * > Δ(𝑇), a kink domain wall of flux density 10 resolves two different CSS results using the same 𝑓 * = 4 Hz at 𝐻~𝐻 > . More precisely, the real part of 2𝜋𝑓 * 𝐿 I;I at 4 K is much less than the 𝜈 #$ 𝐶 . 𝑅 : 𝑁 % ⁄ plateau at 9 K, simply because the massless edge fluxes skip faster on the emergent kink to carry the concentrated 𝐼 )$ . The Type-1.5 superconductor becomes Type I at 𝑇 → 𝑇 $ . The layered Cooper-pair films in the 3D magnetic lattice vanish. Cooper pairs redistribute themselves into the trivial sector of kink domain wall at 9 K. In contrast, the 4-Hz 𝐼 )$ opens no kink domain wall at 8 K, such that 𝐼 )$ distributes uniformly over the 3D magnetic lattice. To maintain the same plateau, a higher flux density compensates the reduced speed of hopping fluxes. Accordingly, the H-plateau shifts to 𝐻 ≫ 𝐻 > near 1 kOe 11 . MRP Superstrings gave a pure induction 12 ∝ 𝐻 " without any dissipation like a continuous function of 𝐻 < 𝐻 $ . A third Chern number of 𝐶 ' = 2 characterizes the nonlinear 𝐻 " -supermagnet at 4 K, which lives on the H-linear magnetic lattice of the H-linear BPS monopoles. Unfortunately, we don't have the frequency response of MRP supermagnet to reveal the 𝜏 @,I precisely. We intend to study the perturbative STME of a longitudinal and resistive 𝐶 ' quantum Hall plateau ∝ 𝐻 " in the future, which employs the nonzero CSS interfacial energy to move the MRP fluxes crossing the kink domain wall at 𝑇 → 𝑇 $ .

Figure 1 shows the 𝜈 > 1

 1 Figure1shows the 𝜈 > 1 Dirac strings at earth's field, which remain standing at least for hours at T = 300 K. It was a similar situation where we turned off 90 kOe but with 𝜈 ~ 𝜈 #$ at T = 100 K. At that moment, the cosmic axion and 𝐼 )$ worked together to detach the standing IIA ladders from their D2brane boojums to form the IIB anapole chain, which shall persist for days at 4 K. Two orthogonal KK fluxes emerge simultaneously in anapoles, recovering their aspect ratio ~ 4 with 𝑛 ; G (0) ~ 8000. The spontaneous flavour transition from IIA ladders to IIB anapoles at 100 K indicates that the on-shell 𝑛 ; G (0) ∝ 𝐵 ) is slightly greater than 𝑛 ; ∝ 𝐵 ! , as a consequence of closing the leak field out of IIA ladders.

  . In particular, the "Tplateau" atop T-plateau catches the axino around 90.5 K, where the 1.8-K width between two turning points of the plateau-plateau transitions reveals 𝑀 ) = 78 ± 9 µeV, namely 𝜔 ) 2𝜋 ⁄ = 19 ± 2 GHz [7]. The V-shape T-resistance reveals a fact that the nuclei are the only active energy source whereas the Mott electrons do the passive screening job. Majorana photini on two major T-plateaux employ only the electronic sector in the n = 2 layer, which are provided by the dangling Dirac electrons circling around 𝐼 )$ in two D1-brane boojums. The resistive interval between two T-plateaux of odd 𝑚 @ is 8𝑅 : 𝑁 % ⁄ ~ 6.38 µW, whose 𝐶 " = 4 in (2) reveals the 𝕆 flavour for two IIB photini. The axino on the smeared "T-plateau" reached the most negative resistance at 90.5 K, whose D1-brane boojums include the nuclear sector in the n = 3 layer. More precisely, three

8 )

 8 to reflect the random-phase 𝐼 N@O regarding the intact 𝑓 * , 𝑓 $ GG , and the quasi-intact 𝑚 J 𝑚 @ ⁄ . The 𝑠 = 0 axion simply shifts 𝑓 * to 𝑓 * -𝑙 ) 𝜔 ) 2𝜋𝑁 % ⁄ , which keeps (8) under 3-cocycle conditions in the n = 3 layer.Similar to[START_REF] Cheng | Superradiant MeV γ scattered by a roomtemperature spinor quantum fluid[END_REF],[START_REF] Grana | Flux compactifications in string theory: A Comprehensive review[END_REF] has two relaxation times separately at work, i.e., the spin-0 𝜏 & and the spin-1 𝜏 . , while𝜏 & ≫ 𝜏 . .Figure 2 reveals the 4-cocycle matching between 𝑓 * = 1.1 Hz and 𝑛 EF 𝑓 $ 5 ⁄ . Hence,|𝑓 * -𝑛 EF 𝑓 $ GG 𝑚 J 𝑚 @ ⁄ | < 1 𝜏 . (𝑚 J , 𝑚 @ ) ⁄locks two photini of 𝑚 J = 2, 𝑚 @ = 3 and 𝑚 J = 3, 𝑚 @ = 5 on two T-plateaux in the n = 2 layer by the small 𝜏 . (𝑚 J , 𝑚 @ ) ~ 0.7 second near 90 K for example. The 𝑚 J = 2 and 𝑚 @ = 3 photino turns into axino in the n = 3 layer, when|𝑓 * -2𝑛 EF 𝑓 $ GG 3 ⁄ -𝑙 ) 𝜔 ) 2𝜋𝑁 % ⁄ | < 1 𝜏 & ⁄ locksby the large 𝜏 & ~ 1000 seconds for example. Although the axionic T-plateau was not fully developed, the axino fine structure protected by the photino provides us with two clear turning points at the thermally mixed Floquet sidebands of 𝑙 ) = -1 and 1. The T-plateau of 𝑚 J = 3 and 𝑚 @ = 5 failed to catch any axino, which reveals |𝑓 * -3𝑛 EF 𝑓 $ GG 5 ⁄ -𝑙 ) 𝜔 ) 2𝜋𝑁 % ⁄ | ≫ 1 𝜏 & ⁄ . In contrast, the most negative resistance at T = 90.5 K almost touched down on the quantum level of axionic instanton, which is crucial to imply |𝑓 * -2𝑛 EF 𝑓 $ GG 3 ⁄ | on the same order of 1 𝜏 & ⁄ at 𝑙 ) = 0. The PH symmetry of Dirac electrons recovers the one half IIB octonion 𝑓 $ GG , which equals the IIA quaternion 𝑓 $ when 𝐵 ) = 𝐵 ! . 2𝑓 $ 5 ⁄ = 𝑓 45 = 6.3 mHz in Fig. 2 provides the provisory 𝑓 $ = 15.75 mHz. 𝑓 * -2𝑛 EF 𝑓 $ GG 3 ⁄ = 0 provides a good 𝑓 $ GG = 16.3 mHz, whereas 𝐵 ) = 17 mT provides a bad 𝑓 $ GG = 16.6 mHz. Rather than the itinerary electrons, we have the Peierls dimers of Mott electrons in superstrings. Hence, 𝐵 ) = 17 mT is slightly overestimated by the Fermi energy of 5.32 eV and 𝑇 :) = 61 K [7]. Due to 𝐵 ! < 𝐵 ) , we adopt the reliable 𝑓 $ GG = 16.3 mHz for the IIB anapoles and a tentative 𝑓 $ » 16 mHz for the IIA ladders, which maintain the consistency between the IIA and IIB results while catch no photino of odd 𝑚 @ by 𝑓 * = .33, 1.5, 3, 3.3, 11, 22 Hz.

  simplify the problem, let the graviton propagation of ℎ ⃡ 𝑐𝑜𝑠(2𝜋𝑓 45 𝑡) align with IIA ladders, where ℎ ⃡ are the GWs arriving at earth. The spin-rotation-gravity couplings of (±𝝈) • 𝛁 × ℎ ⃡ (±𝑷) [15] turn the GW tidal force into a common torque flipping two EPR spinning tops on the GW rotating reference frame, where ±𝝈 are their cat spins and ±𝑷 are their collective momenta. The co-flipping spectators seem to drive the parallel transport of oppositely charged D2-branes looping 𝐼 )$ on the sample surface for example. The long-stretched superstrings certainly cannot rotate, whereas the atomic and nuclear porbits flip on lattice sites. To interpret the rotating D2-branes, we must go to the holographic principle of 𝐴𝑑𝑆 ' 𝐶𝐹𝑇 " ⁄ that the 2D looping charges represent the internal 3D rotation on one less dimension. More precisely, one GW polarization causes a gravitomagnetic KK flux along 𝐼 )$ , while the other one causes a gravitomagnetic KK flux normal to the domain wall. Accordingly, the Cayley-Dickson procedure rotates the complex Majorana mass around the third axis in the 3D worldvolume, which provides ±𝐶 " (𝑡) by the Mach mass 𝑀 45 = ℎ𝑙 45 𝑓 45 . We thus suggest an ℍ mass in terms of 𝑀 9 ± 𝑖𝑀 @ + 𝑗𝑀 45 -𝑘𝑀 45 , as a result of the unification between electromagnetism and gravity.

𝑣 IV ~ 10 11

 11 GeV >> the electroweak scale 𝑣 5 = 2.46 ´ 10 2 GeV. Dine et. al. have recently pointed out

  The nonperturbative STEMs have distinct configurations on D = 4, 5, 6, 7, 10, and 11, which employ the D -1 APS boundaries. For example, when the central domain wall opens at 𝑇 > 𝑇 ?1. (𝑓 * ), two nontrivial IIA sectors on D = 6, 7, 10, and 11 tunnel though one trivial sector on D -1 = 5, 6, 9, and 10 on shell, respectively. When the central domain wall vanishes at 𝑇 < 𝑇 ?1. (𝑓 * ), the sample-air interface becomes the only D -1 = 3 and 4 APS boundaries on D = 4 and 5 off shell. We conclude, the APS boundary condition forbids the D ³ 6 SuSy commensalisms on shell, unless the topological defect is available, which is either the IIA domain wall or the IIB tube. 𝐼 )$ creates two on-shell APS boundaries 17 nearby in the middle of sample to localize either the MRP spectators at 𝑇 ?1. (𝑓 * ) < 𝑇 < 𝑇 $ or the RRP spectators at 𝑇 > 𝑇 $ , between which 𝐼 )$ exchanges bidirectionally the anomaly inflows of KK bundles in the trivial sector. Only the matching 𝑓 * s of MRP and RRP spectators survive the SuSy commensalism on shell, which protects the nonperturbative 𝐶 " Tplateaux by the APS indices in the presence of chiral and 𝒯-symmetries.

Table 1a :

 1a The Hopf and SuSy matryoshkas of IIA excitations, where two PHP matryoshkas have the same representation regardless of the superconductivity. D is the spacetime dimension. ℎ ! is the helicity of vacuum state. PHP, MRP, RRP are three generations of Pfaffian modes in terms of the 𝑆 " , 𝑆 # , and 𝑆 $ flavours. 𝑇 %&' 𝑍 "

%

⁄ are the spacetime orbifolds.

Table 1b :

 1b The SuSy matryoshka of IIB anapole. The on-shell anapole preserves a high 𝐵 & memory in Dirac strings.

  2-mm axis vertically, which confined the AF ladders lying on the horizontal disk plane. 𝐻 > turns out to be near 68 Oe, which is much greater than the earth's field. Surprisingly, an intermediate state froze the off-shell PHP fluxes in the presence of 𝐻 > at 4 K, as revealed by an STME depending on 𝑓 * . It was a 𝐶 . = 4, constant, and pure supermagnet ~ 36 nH using several 𝑓 * > 10 Hz but was mixed with a resistive contribution using several 𝑓 * < 10 Hz. Interestingly, the STME at 𝑓 * = 2 Hz has a significant third harmonic of 6 Hz, which leads to the speculation of a mixed MRP-PHP T-plateau in the first STME experiment. Accordingly, we speculate strongly that the mixed 5-nH Faraday term was caused by a fractional 𝐶 . = 1/2 from the earth's field. The Calabi-Yau manifold of ±𝐶 " MRP EPR-pair remains intact in the presence of 𝐶 . . Not every 𝑓 * is capable of the matching job. The other 𝑓 * of 0.33, 1.5, 3, 3.3, 11 and 22 Hz failed to produce any STME on shell. Only the 𝑓 * s in rhythm with 𝜔 3 achieve success in this regard, namely the SuSy commensalism. The UV and IR instantons synchronize themselves by g𝑓 * 𝑚 9 ⁄ -h𝜔 3 𝜔 , ⁄ i 𝑓 $ 𝑚 @ ⁄ g < 1 𝜏 ,. (𝑚 9 , 𝑚 @ ) ⁄ , where 𝜏 ,. (1,1) ~ 15 seconds is a spin-1 relaxation time for example. More generally, the IR instantons are provided by the UV-IR dual commensurations as the dual Floquet spacetime crystal, whose 3-cocycle SuSy conditions are
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orbifold is necessary to maintain the chain of cocycles by the 𝑍 " tunnelling of instantons, which restores the 𝒯-symmetry. It becomes almost free to apply 𝑓 * 18 , as long as the perturbative STME does not get caught by the cocycles. The gapped MRP and the gapped RRP modes admit no APS index in the absence of chiral and 𝒯-symmetries. For example, the 𝐻 " -supermagnet of gapped BPS monopoles is attributed to the frozen MRP fluxes. 𝐼 )$ fails to move the pinned fluxes due to the zero CSS interfacial energy at 4 K. Hence, no anomaly inflow is available to create the chiral anomaly. The evidence of extra dimensions would be rigorous, had we yielded the 𝐶 ' = 2 longitudinal quantum Hall effect by using the nonzero CSS interfacial energy at 𝑇 → 𝑇 $ .

Apart from the 3-and 4-cocycle matchings, the off-shell APS index may still protect the perturbative 𝐶 .

PHP STME in the absence of chiral and 𝒯-symmetries but in the presence of PH-and 𝑍 " -symmetries. It We appreciate the conjecture of APS index = Berry phase [START_REF] Onogi | Comments on the Atiyah-Patodi-Singer index theorem, domain wall, and Berry phase[END_REF], which lets us understand the mass 𝔸 and the twist memory better. The authors apply a 𝑇 " torus of Euclidean time to demonstrate their conjecture by the 𝑍 " level crossings to acquire a winding number [START_REF] Onogi | Comments on the Atiyah-Patodi-Singer index theorem, domain wall, and Berry phase[END_REF]. We also yield a rotating holonomy of IIA photino from the tunnelling through APS boundaries, which completes an integer winding over the