
 

Radiation pressure: 𝒑⃗⃗ =
⟨𝑬⃗⃗ ×𝑯⃗⃗⃗ ⟩

𝒄
=

𝑰𝒆

𝒄
 emission, toward surface: positive/push 

Negative radiation pressure: outward surface, e.g. reverse: T-symmetry, 𝑯⃗⃗⃗ → −𝑯⃗⃗⃗  

nature.com/articles/s41598-022-10699-7 positive/negative in metamaterials, 

gain medium, pulling kinks … EM pulling energy from resonators like atoms? 

T-symmetry switches between absorption and stimulated emission equations 

EM ~ hydro  

EM Barnett effect:  

uncharged  

magnetized by  

spinning 𝐵 ∝ 𝜔  

 𝐸, 𝑝 , 𝐿⃗  like photon: 

Optical pulling: 

  

Jarek Duda, rec, arXiv:2409.15399 , 2WQC 

Potential applications of negative radiation pressure
photon e.g. 2WQC, medical, astro? 

~photon 

Poynting 

https://en.wikipedia.org/wiki/Radiation_pressure
https://scholar.google.pl/scholar?q=negative%20radiation%20pressure
https://www.nature.com/articles/s41598-022-10699-7
https://opg.optica.org/ol/viewmedia.cfm?uri=ol-35-20-3405
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.77.125012?casa_token=zwPmqX577C8AAAAA%3AhJEk1AK_RIamm5QlQyLTPZO34ANe91rGfCntVOzMSK3QMsAsfeThLZvHLoLa2Z-Su21-oqUuiH1nLcw
https://en.wikipedia.org/wiki/Stimulated_emission#Mathematical_model
https://scholar.google.pl/scholar?q=hydrodynamics%20electrodynamics%20analogy
https://en.wikipedia.org/wiki/Barnett_effect
https://www.semanticscholar.org/paper/Microdroplet-oscillations-during-optical-pulling-Ellingsen/b3d4e9ac17370604b83ca88c451f50d5711543ef
https://th.if.uj.edu.pl/~dudaj/
https://www.youtube.com/watch?v=BRXZ5QlPGik
https://arxiv.org/pdf/2409.15399
https://www.qaif.org/2wqc
https://en.wikipedia.org/wiki/Poynting_vector


Stimulated emission applications   
with negative radiation pressure 
Like Rabi cycle, STED microscope  

apply/test macro CPT symmetry  

CT scan of emission coefficient 

  as CPT analog of absorption CT, 

radiotherapy to starve tumor, 

astro: CPT(black hole) only emits? 

surprising neg. radiation objects? 
2WQC: two-way quantum computers 

S-matrix:  
  

Laser causes absorption        stimulated emission e.g. in Rabi cycle – let’s use the latter 
 

STED: STimulated Emission Depletion 

CPT 

Purcell  

effect:  

couple to  

deexcite 

(antenna)  

also FRET: Förster resonance energy transfer requiring absorber 

https://en.wikipedia.org/wiki/Rabi_cycle
https://onlinelibrary.wiley.com/doi/10.1111/joim.12278
https://en.wikipedia.org/wiki/S-matrix#Interaction_picture
https://en.wikipedia.org/wiki/Purcell_effect
https://en.wikipedia.org/wiki/Purcell_effect
https://www.nature.com/articles/srep12956
https://en.wikipedia.org/wiki/F%C3%B6rster_resonance_energy_transfer


 Symmetry of equations can be violated in solution  

e.g. by rock thrown into (symmetric) lake 
Big Bang: 2nd law of therm.: entropy growth,  

also asymmetry of radiation: 
circulat. electron loses energy -  
more emitters than absorbers, 
unless e.g. tabletop accelerator  
 

        e.g. connected gas containers  

Classical evolution: symmetric, deterministic, 0 entropy 
 

⇓  approximate (~mean field, stosszahlansatz) with  ⇓ 

𝒑 – percentage of particles on the left (smoothening) 

effective description – of our knowledge, 

leading to (Jaynes) maximizing entropy 𝑝 = 1/2  

as ½ corresponds to the largest number of possibilities 
 

symmetry first? nature.com/s41598-025-87323-x: 

“CPT theorem: CPT holds for all physical phenomena” 

“system is dissipative and decohering in both temporal directions” 

https://link.springer.com/article/10.1007/BF00733218
https://newscenter.lbl.gov/2016/02/01/2-stage-laser-plasma-accelerator/
https://en.wikipedia.org/wiki/H-theorem
https://www.nature.com/articles/s41598-025-87323-x
https://en.wikipedia.org/wiki/CPT_symmetry


-20V 

-10V 

Superradiance using negative radiation pressure 

forward bias diode (LED): tendency to emit + T-symm.: 

reverse bias diode: tendency to absorb e.g. in detectors 

S-matrix ⟨𝝍𝒇|𝑼|𝝍𝒊⟩: both control photon exchange  

Causing absorption/stimulated emission on target 

Reverse biased actively helped with emission: 

more than just absorber, getting superradiance   

opg.optica.org/ oe-20-9-9501 two → three tested 2024                             
negative 

C
ar
ri
er
 d
en

si
ty

 

Time[ns] Time[ns] 

reverse bias off         on 

delay? 

 

negative??? 

superradiance 
absorber bias 

https://www.nist.gov/pml/quantum-networks-nist/technologies-quantum-networks/single-photon-detectors
https://en.wikipedia.org/wiki/S-matrix#Interaction_picture
https://opg.optica.org/oe/fulltext.cfm?uri=oe-20-9-9501
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12895/128950K/Two-faces-of-superradiance-in-tandem-cavity-ridge-waveguide-heterostructures/10.1117/12.3002224.short
https://www.researchgate.net/publication/282211004_Slides_of_presentation_Superradiance_in_electrically_pumped_semiconductor_laser_structures_Myth_or_reality_-_Photonica_2015_24-28_August_Belgrade_Serbia
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/12895/128950K/Two-faces-of-superradiance-in-tandem-cavity-ridge-waveguide-heterostructures/10.1117/12.3002224.short


Two-way control: from past (push) and future (pull) e.g. 
between coupled resonators (Purcell), opposite 𝑉 diodes: 
Trivial for classical computers, for quantum (2WQC) 
would allow to attack postBQP ∋ NP, e.g. break most ciphers   

superfluid 

 
QC? 

forward-chip-reverse bias S − matrix: ⟨𝜓𝑓|𝑈|𝜓𝑖⟩ − based computers 

https://en.wikipedia.org/wiki/Purcell_effect
https://www.qaif.org/2wqc
https://en.wikipedia.org/wiki/PostBQP
https://opg.optica.org/oe/fulltext.cfm?uri=oe-20-9-9501


 

arXiv:2409.15399 

e.g. mapping  

emission coefficient?  
e.g. in human body 

mobile if on diodes 
 

  

absorption 

emission

powered by cell biochemistry  

Medical applications? Harmless (non-ionizing) color RTG/CT? (video?)  

https://arxiv.org/pdf/2409.15399
https://www.researchgate.net/figure/Excitation-and-emission-properties-of-biological-molecules-responsible-for-cell-and_tbl1_8043055
https://www.researchgate.net/figure/Excitation-and-emission-properties-of-biological-molecules-responsible-for-cell-and_tbl1_8043055
https://www.researchgate.net/figure/Excitation-and-emission-properties-of-biological-molecules-responsible-for-cell-and_tbl1_8043055


STED microscopy … 
without photobleaching?  
  

separation(positive/negative pressure),   
transparency: blocked by 𝑁2 not 𝑁1 

2WQC, reversed photolithography, 

chemistry, nuclear, neuro, medicine?  

e.g. degrade NADH to starve cancer?  
precise, non-ionizing  

neutral for intermediate tissues  

Metabolic issues? (toxic) singlet oxygen ~1280nm IR emission? … 

  

emission 

Just cause deexcitation: 

CPT 

𝑵𝟐 

𝑵𝟏 

https://www.picoquant.com/applications/category/life-science/singlet-oxygen
https://www.researchgate.net/publication/267219129_Mechanisms_of_Laser-Tissue_Interaction_I_Optical_Properties_of_Tissue/figures?lo=1


Astronomy: now focused on absorption - of positive radiation pressure 

Negative: telescope emits more than absorbs?  

Reverse-bias-diode-like sources? Pulsar? Black hole?  

Observed e.g. in radio flux maps – really artifacts?  

arXiv:2107 

.02695 

Astrophysical 

Journal  

Are there cosmic sources of negative radiation pressure? 

negative positive 

coupled resonators: 

⟨𝝍𝒇|𝑼|𝝍𝒊⟩ 

needs both 

~Purcell effect 

https://arxiv.org/pdf/2107.02695
https://arxiv.org/pdf/2107.02695
https://iopscience.iop.org/article/10.3847/1538-4357/ac0e93/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/ac0e93/pdf
https://en.wikipedia.org/wiki/Oscillation#Coupled_oscillations
https://en.wikipedia.org/wiki/Purcell_effect
https://www.nature.com/articles/srep12956


From CPT perspective, our black hole is white hole: very active 

CPT(white hole heating around) = black hole cooling (like Purcell)?  

⟨𝜓𝑓|𝑈|𝜓𝑖⟩: white hole perfect emiter |𝜓𝑖⟩ 
CPT
ርሮ black hole perfect absorber ⟨𝜓𝑓ห 

https://en.wikipedia.org/wiki/Purcell_effect


 (? 

CPT(WH       ) = BH 

CPT(heating) = cooling 

     ∝ 𝑵𝟏    ≫     ∝ 𝑵𝟐 

“surprising”, “dust”? 

BH is WH in CPT view 

CPT violation otherwise? 

 
  

arXiv:2509.10615 : “SMBHs are expected to be surrounded by progressively hotter gas 

(…) Surprisingly (…) Sagittarius A* (…) seems to have no currently active jet or wind.” 

 

“Tremendous growth 

black hole”? by pulling 

gravit. + EM? Hawking?  

  

𝜕𝐸

𝜕𝑡
 

?:  Intermediate mass BH 102 − 105 𝑀⊙ : very low luminosity 

 BH simulations: electron temperature << of ions! E.g. 160x 

MAD, SANE model: "Near 𝑹𝒉𝒊𝒈𝒉 ≈  𝟏𝟔𝟎, the emitting region 

shifts significantly toward higher latitudes and jet-disk 

boundary” cooling: inverse Compton + pull/stimulated emis.?  

 

Event Horizon Telescope: “plasma swirling” - helped by negative radiation pressure? 

  

White/black hole: 

𝛾 gains E 

https://www.esa.int/ESA_Multimedia/Images/2022/07/Composition_of_gas_around_active_black_hole_MIRI_spectra
https://arxiv.org/pdf/2509.10615
https://www.nasa.gov/missions/chandra/nasas-chandra-finds-black-hole-with-tremendous-growth/
https://www.nasa.gov/missions/chandra/nasas-chandra-finds-black-hole-with-tremendous-growth/
https://en.wikipedia.org/wiki/Intermediate-mass_black_hole
https://arxiv.org/pdf/2406.10496
https://arxiv.org/pdf/2510.08848
https://blog.galaxyzoo.org/2014/01/22/how-do-black-holes-form-jets/
https://blog.galaxyzoo.org/2014/01/22/how-do-black-holes-form-jets/
https://www.researchgate.net/publication/349773803_High_Energy_Dimensioning_the_Quantum_Space-Time_of_the_Electron/figures?lo=1
https://pages.astro.umd.edu/~rmushotz/ASTR480/Beckmann_Longair_Radiation3.pdf
https://eventhorizontelescope.org/new-eht-images-reveal-unexpected-polarization-flips-at-m87


 

BH negative temperature? [1,2,3,4,5]  

“negative T yield negative pressures” 

𝑻 > 𝟎 matter: tendency to emit 

radiating positive radiation pressure. 

𝑻 < 𝟎 matter: tendency to absorb  

by negative  

pressure  

𝒕 ↔ −𝒕 time 

  

Negative-temperature pressure  

in black holes, Norte, EPL 2024 

https://journals.aps.org/pre/abstract/10.1103/PhysRevE.68.016108
https://journals.itb.ac.id/index.php/jmfs/article/view/2717
https://iopscience.iop.org/article/10.1088/0253-6102/53/1/19
https://www.sciencedirect.com/science/article/pii/S0370269307002456
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.98.106015
https://iopscience.iop.org/article/10.1209/0295-5075/ad2088/pdf
https://iopscience.iop.org/article/10.1209/0295-5075/ad2088/pdf


  

Universe no longer accelerating? DESI: dark energy weakens?, revisit, Sabine: younger dimmer? 

https://www.nature.com/articles/d41586-025-00837-2
https://news.cornell.edu/stories/2025/10/physicist-after-33-billon-years-universe-will-end-big-crunch
https://academic.oup.com/mnras/article/544/1/975/8281988?login=false
https://www.youtube.com/watch?v=2VpP-qXuJMc


ANITA-I, III, IV, Fluorescence Detector of the Pierre Auger Observatory 
“push through earth” … maybe “pull by negative radiation pressure”? 

SM, ντ (> 1018eV) 

excluded 

(IceCube, 

Auger) 

Needs long-lived 

after interaction??? 

Maybe some push  

scenario in CPT 

perspective? 

 CPT 

? 

https://www.mpi-hd.mpg.de/lin/seminar_theory/talks/Talk_Salvado_220124.pdf
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.134.121003
https://scholar.google.pl/scholar?q=negative%20radiation%20pressure
https://icecube.wisc.edu/news/research/2020/01/icecube-rules-out-last-standard-model-explanation-of-anita-anomalous-neutrino-events/
https://icecube.wisc.edu/news/research/2020/01/icecube-rules-out-last-standard-model-explanation-of-anita-anomalous-neutrino-events/


Marine propeller- 

like antenna?  

causing excitation 

↔   deexcitation 

T sym: reverse (radiation)  

pressure: 𝑝 = ⟨𝐸⃗ × 𝐻⃗⃗ ⟩/𝑐  

First impulse to excite, like wireless 

then T-symmetric: reversed voltage 

impulse to get faster relaxation?   

radio telescope with excited LC? 

 
  

T 

Reverse coupling? 

Realizations? 

https://www.electroduino.com/wireless-power-transmission-project-circuit-using-555-timer-ic/
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Free electrons: 

Synchrotron 

radiation: 

statistical 

~spontaneous  

emission: 𝑷 ∝ 𝑵𝒆
  

 

Coupled electrons 

~superradiance:  

SASE in FEL, 𝑷 ∝ 𝑵𝒆
 𝟐 

laser: absorption↔ 

stimulated emission 

switched in T/CPT 

just EM: T symmetric 

…  

𝑷 ∝ 𝑵𝒆
𝟐         𝑻 ∝ 𝑵−𝟏 

Electrons in atoms… Narrowing spectrum, coherence           CPT perspective? 

oe-31-16-26673 

SASE: self-amplified spontaneous emission 

https://en.wikipedia.org/wiki/Superradiance
https://en.wikipedia.org/wiki/Self-amplified_spontaneous_emission
https://www.bnl.gov/nsls2/userguide/lectures/lecture-2-shaftan.pdf
https://opg.optica.org/oe/fulltext.cfm?uri=oe-31-16-26673
https://en.wikipedia.org/wiki/Self-amplified_spontaneous_emission


CPT symmetric synchrotron self-absorption, self-amplified SE 

 What about causality? In EM should be the same in T perspective 
Is there really spontaneous emission? Or coupled with e.g. electron? 
T: reversed electron+photon trajectory 

    

https://www.mssl.ucl.ac.uk/www_astro/lecturenotes/hea/radprocess/sld028.htm 
astrophysics [1, 2, 3, 4, 5, 6, 7], SASE in FEL synchrotron? 

excited sample 

Synchrotron radiation by accelerating charge, also needed  

 

coupled 

in 4D 

photonic chip  

for 2WQC? 

“Feynman 

diagram  

in 4D” 

negative radiation pressure 

 

positive 

https://www.google.com/search?q=synchrotron+self+absorption
https://en.wikipedia.org/wiki/Self-amplified_spontaneous_emission
https://www.mssl.ucl.ac.uk/www_astro/lecturenotes/hea/radprocess/sld028.htm
https://asd.gsfc.nasa.gov/Volker.Beckmann/school/download/Longair_Radiation2.pdf
https://people.sissa.it/~perrotta/lezioni_2023_2024/chapter6.pdf
http://www-astro.physics.ox.ac.uk/~garret/teaching/lecture5-2011.pdf
https://pulsar.sternwarte.uni-erlangen.de/wilms/teach/agn_08/hand11.pdf
https://iopscience.iop.org/article/10.1086/305676/fulltext/37194.text.html
https://academic.oup.com/mnras/article/510/1/815/6447556
https://www.aanda.org/articles/aa/pdf/2001/30/aah2783.pdf
https://en.wikipedia.org/wiki/Self-amplified_spontaneous_emission
https://en.wikipedia.org/wiki/Synchrotron_radiation


Circulating electron loses energy (damping) 

in CPT also circulating but gains energy instead. 

Because of more absorbers than emitters?  
Reversed: 

gain energy 

in tabletop 

accelerators  
resonators? atoms, nuclei, synchrotron? 

https://people.sissa.it/~perrotta/lezioni_2023_2024/chapter6.pdf 

Emission asymmetry  CPT symmetry? 

In CMB spectrum? 

also negative? 

more emitters 

https://uspas.fnal.gov/materials/09UNM/Unit_11_Lecture_18_Synchrotron_radiation.pdf
https://newscenter.lbl.gov/2016/02/01/2-stage-laser-plasma-accelerator/
https://newscenter.lbl.gov/2016/02/01/2-stage-laser-plasma-accelerator/
https://people.sissa.it/~perrotta/lezioni_2023_2024/chapter6.pdf
https://en.wikipedia.org/wiki/Cosmic_microwave_background


backward ASE prevented by forward optical isolator: photons ‘→’ 

CPT?   forward ASE prevented by backward optical isolator? ‘←’ ? 

forward/backward ASE ~ positive/negative radiation pressure  

 

 

 

 

 

 
 

Black from 

IEEE:841259 

laser literally 

pulls photons  

from excited erbium  
EDF – erbium doped fiber 

ASE – amplified spontaneous emission                                (SASE: self-) 

fiber optics 
asymmetry in pumping 

https://ieeexplore.ieee.org/document/841259
https://en.wikipedia.org/wiki/Amplified_spontaneous_emission
https://en.wikipedia.org/wiki/Self-amplified_spontaneous_emission


   
Various potential approaches for tendency to emit/absorb  



Backward camera? e.g. for emission CT, 
astronomy e.g. pulsar synchrotron radiation? 

Backward lighted camera? amplify 
target deexcitation e.g. thermal, nuclear, 

attacks on e.g. BB84 “pulling more photons” 

  

  

Detecting negative radiation pressure? 

sy
n

ch
ro

tr
o

n
? 

https://iopscience.iop.org/article/10.1088/1742-6596/932/1/012015/pdf
https://en.wikipedia.org/wiki/BB84


stimulated emission 

in agreement 

with CPT symmetry? 

If not: can we show  

macro CPT violation? 
Many micro CPT tests 

 

 
 

positive/negative  

radiation pressure:  

tendency to emit  

photons  →/←  

(carried by photons?) 

CT scanner modifications 

Is absorption/ 

https://arxiv.org/pdf/0801.0287


Wheeler experiment (Aspect’s real.)– delayed choice classical/quantum 

 

Double-slit quantum eraser (Walborn), explanation - Rotating polarizer in 

one arm we can erase which-path information, changing second arm statistics 

 

  

Time symmetry at heart of quantum … classical mechanics 

 

https://en.wikipedia.org/wiki/Wheeler%27s_delayed_choice_experiment
http://science.sciencemag.org/content/315/5814/966
https://journals.aps.org/pra/abstract/10.1103/PhysRevA.65.033818
https://web.archive.org/web/20150516123842/http:/grad.physics.sunysb.edu:80/~amarch/


Why Born rule in QM??? 
where its square comes from? 
 
Scattering-matrix:  
 
 
Two-state vector formalism: 
propagators from 
two time directions 
 

Stationary distribution 
 in [0,1]?  𝜌 = 1? 𝜌 ∝ sin2  ? 
𝝆 ∝ 𝛙   at the ends of Ising 
(maximal entropy random walk) 
 

Born allows violation of 
Bell-like inequalities: 
derived with Kolmogorov  
3rd axiom  instead 

https://en.wikipedia.org/wiki/S-matrix#Interaction_picture
https://en.wikipedia.org/wiki/Two-state_vector_formalism
https://community.wolfram.com/groups/-/m/t/3124320
https://community.wolfram.com/groups/-/m/t/3124320
https://en.wikipedia.org/wiki/Maximal_entropy_random_walk
https://arxiv.org/pdf/0910.2724
https://arxiv.org/pdf/0910.2724
https://en.wikipedia.org/wiki/Probability_axioms#Third_axiom


Observed negative delays 

Science 2003, Neg. PRL 26  

  

link 

both: impulse lasers 

https://www.science.org/doi/full/10.1126/science.1084429
https://pubs.aip.org/aip/apq/article/2/3/036108/3364127/How-much-time-does-a-photon-spend-as-an-atomic
https://journals.aps.org/prl/abstract/10.1103/gjfq-k9dv
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.82.5229


  
𝜙𝑡𝑡 − 𝜙𝑥𝑥 = sin൫𝜙൯ kink solution in potential minimum 

𝑥 𝑡
ሱۛሮ 𝜙𝑥𝑥 − 𝜙𝑡𝑡 = −sin൫𝜙൯ in maximum 

Like superradiance: prepared excited medium, trigger: rapid burst quasiparticle … FTL?  

FEL: “collective motion combined to create an electron Mexican wave that can move faster than light” 

BH? 

Nature 

Photonics 

2023 

https://en.wikipedia.org/wiki/Sine-Gordon_equation
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.043601
https://www.sciencefocus.com/news/coherent-bright-light-technology-breakthrough
https://www.nature.com/articles/s41566-023-01311-z
https://www.nature.com/articles/s41566-023-01311-z


  

(EPR) Rosen 1977: "Does gravitational radiation exist?" 

https://link.springer.com/article/10.1007/BF00759493


  

arXiv: 

2512. 

20692 

https://arxiv.org/pdf/2512.20692
https://arxiv.org/pdf/2512.20692
https://arxiv.org/pdf/2512.20692


General relativity in theory allows black hole horizon 𝑡 ↔ 𝑥 
Klein-bottle-like wormhole apply T symmetry to rocket 
 

For external observer: 

- entropy decreases, 

e.g. egg unscrambles, 

- Reversed 1WQC, 

- state |0⟩ ↔ ⟨0|, 

- pre-measurement, 

- CT emission scan, 

- retarded ↔advanced 

- laser causes 

deexcitation/negative 

radiation pressure, 

absorption↔emission 

stimulated? 

  

https://en.wikipedia.org/wiki/Non-orientable_wormhole 

1WQC 

reversed 1WQC 

th
o

u
gh

t 
ex

p
er

im
en

t 
 

black 
𝐂𝐏𝐓
ርሮ white  

hole 

https://www.math.mun.ca/~ibooth/research/research.html
https://en.wikipedia.org/wiki/Non-orientable_wormhole


  



CPT symmetry: having |𝟎⟩, there is also ⟨𝟎|       Jarek Duda, www.qaif.org/2wqc 

                

 

 

  

Let’s speedup quantum supremacy! (e.g. solve NP, better error correction) 

http://th.if.uj.edu.pl/~dudaj/
http://www.qaif.org/2wqc


Pre: https://en.wikipedia.org/wiki/Maximal_entropy_random_walk, arXiv:0910.2724 

2023: arXiv:2308.13522 “Two-way quantum computers adding CPT analog of state preparation” 

2024: 2WQC XPRIZE team, ~40 QInterns … NP solver, better error correction 

G. Czelusta, Grover's algorithm on two-way quantum computer, arXiv:2406.09450 

M. Noor, J. Duda, No-cloning theorem for 2WQC and postselection, arXiv:2407.15623 

J. Duda, 3-SAT solver for two-way quantum computers, arXiv:2408.05812  

A. Linden, B. Gu l, Optimization of postselection … 2WQC approach, arXiv:2409.03785 

Current talk: J. Duda, Testing stimulated emission photon direction, arXiv:2409.15399  
 

Many arguments, no counter? search for help with experimental confirmation 
 

e.g. |𝟎⟩ by thermalization: nature.com/articles/s41598-025-87323-x  
"the system is dissipative and decohering in both temporal directions" 

  

https://en.wikipedia.org/wiki/Maximal_entropy_random_walk
http://arxiv.org/abs/0910.2724
https://arxiv.org/abs/2308.13522
https://www.qaif.org/2wqc
https://www.youtube.com/watch?v=_an_QhItf4U
https://arxiv.org/abs/2406.09450
https://arxiv.org/abs/2407.15623
https://arxiv.org/abs/2408.05812
https://arxiv.org/abs/2409.03785
https://arxiv.org/pdf/2409.15399
https://www.nature.com/articles/s41598-025-87323-x


e.g. Intel 12 qubit 

All operations with  
EM fields – easy to reverse 

spin or position qubits 

 

 

 

 

 
                                            

                                       

 Elzerman readout: only ↓ spin can tunnel  

in Intel 2024 article for state preparation 
 

Or use magnetic field to enforce spin direction 

before for |𝟎⟩, opposite after for ⟨𝟎|  

reverse applied impulse: 𝑉(𝑡ሻ 𝑉(−𝑡ሻ 

Silicon quantum dots 

https://www.forbes.com/sites/tiriasresearch/2023/06/15/intel-tunnel-falls-into-quantum-computing/?sh=6a3782ef7bbd
https://www.nature.com/articles/nature02693
https://www.nature.com/articles/s41586-024-07275-6
https://www.hpcwire.com/2020/08/19/intel-connects-the-quantum-dots-in-accelerating-quantum-computing-effort/


arXiv:2406.09450 Grover’s algorithm on two-way quantum computer 

(G. Czelusta)       in 𝑂(1ሻ time instead of 𝑂൫√𝑛൯, more error resistant 

 

  

better stability thanks to 2WQC two-way flow control 

2WQC 

https://arxiv.org/pdf/2406.09450


+⟨𝟎| postparation 

2WQC in theory 

 allows NP solvers, 

e.g. cipher breaking 

(resistant PQC???) 

global optimizers  

like drug design … 

Also 2WQC allows 

better stability,  

error correction  

 

 

 

  

NP problem: find input satisfying polynomial time verifier 

 for example 3-SAT problem, like finding 𝑥1, 𝑥2, … , 𝑥𝑛 ∈ {0,1}: 

https://arxiv.org/pdf/2408.05812
https://arxiv.org/pdf/2406.09450
https://arxiv.org/pdf/2408.05812


Post-quantum cryptography (PQC): now focused on Shor, Grover 

What if better algorithms, upgrades like 2WQC are there/coming? 

 

NP solver verifier: does decryption with given key lower entropy? 

Are some of current PQC already resistant? (NP-hard is not enough) 
 

Building nextgen PQC: immune/resistant to quantum NP solver? 

E.g. require initialization: large calculations based on cryptographic 

key before proper decoding (tough for key superposition) 
 

Maybe based on higher class like PSPACE   (private/public key?) 

https://en.wikipedia.org/wiki/PSPACE-complete 

e.g. formal languages, 3-SAT + ∀ quantifier ൫∀𝑥,…∃𝑦,…( ∨ ∨ ሻ ∧ … ൯, 

reconfiguration: find path satisfying constraints (~arXiv:1204.5317),  

puzzles/games: multiple-interaction cryptography (before low entropy) 

https://en.wikipedia.org/wiki/Post-quantum_cryptography
https://en.wikipedia.org/wiki/NP-hard
https://en.wikipedia.org/wiki/PSPACE-complete
http://arxiv.org/pdf/1204.5317


Is CPT symmetry still valid in macroscopic case? 

No – we need to modify physics, Yes – many new applications: 

- Backward beam causing only deexcitation (transparency?) 

anode tube? antenna?  

impulse, ring laser?  

synchrotron/FEL? 
 

- Direct Rabi removing OI, STED without bleaching by reversing OI? 

- Causing deexcitation: radiotherapy, photolithography, nuclear … 

- Backward camera: e.g. CPT(black hole) = white only emitting? 

- Backward lighted camera enhancing target deexcitation, BB84 attack, 

- Emission CT: backward beam + backward camera: medical, geology? 

- 2WQC: two-way quantum computer: solving NP, better error correction 

 

 

  

How to generate and measure negative radiation pressure? 

https://en.wikipedia.org/wiki/X-ray_tube
https://www.raypcb.com/spring-antenna/


- speedup of nuclear deexcitation e.g. Er-169 (forward/backward)? 

- linac: forward/backward window in new bending magnet?  

- mirrors to below(/above) for backward lines e.g. in lower floor? 

 

Potential tests/applications e.g. in synchrotron Solaris? 

absorption 
stimulated  

emission 


