Potential applications of negative radiation pressure?
e.g. 2WQC, medical, astro? (ExH) 1 photon _§  larekDuda, rec arXiv:2409.15399, 2WQC
Radiation pressure: p = = —= emission, toward surface: positive/push

Poynting ¢ 1 ¢ s —
Negative radiation pressure: outward surface, e.g. reverse: T-symmetry, H - —H

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 Theory | Gauge fields | Circulation | Gauge condition Matter field
EM Barnett effect: E'e‘:t":-" o A B=Vx4 | 3. g+la_‘*° =0 |z _ 0A 5
dynamics | four-potential magnetic f. c? ot e @
uncharged — =5 =2 T o5 = o =
Hydro- | x =v°/2,v | 4 =V XD v .,_I_ia_)(_ B o= v v
magnetized by dynamics | flow velocity | vorticity 2ot h= "3 X
spinnin g B o< w \ #|CPT theorem: physics is governed by the same equations in CPT perspective
synchrotron T symmetry Vliw returning
= i i to our time
E,p, L like photon: radiation — Stﬂl;‘;;;g_e ¥ > perspective:
for charge ' cause
Optical pulling: in circle synchrotron deexcitation
Ny Net pLLIiE:] force / > it ti
resonator needs deexcited target N; >0 needs excited target N, >0

Laser beam

— ON ON ON. ON usually ~0
2 — ! = B12 p(V) N1 —= — — 1 — _B21 P(V) N2

ot ot absorption :T: ot ot stimulated emission



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

Laser causes absorption+_>stimulated emission e.g. in Rabi cycle — let’s use the latter
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“CPT theorem: CPT holds for all physical phenomena”
Symmetry of equations can be violated in solution

e.g. by rock thrown into (symmetric) lake
Big Bang: 2nd Jaw of therm.: entropy growth,
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https://link.springer.com/article/10.1007/BF00733218
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opg.optica.org/ oe-20-9-9501 two — three tested 2024

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 (Y ¢|U|y;): both control photon exchange

Causing absorption/stimulated emission on target
Reverse biased actively helped with emission:

more than just absorber, getting superradiance
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S — matrix: (Y5 |Uly;)

— based computers
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Two-way control: from past (push) and future (pull) e.g.
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Medical applications?

arXiv:2409.15399

e.g. mapping
emission coefficient?
e.g. in human body
mobile if on diodes
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Just cause deexcitation:
STED microscopy ...
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Are there cosmic sources of negative radiation pressure?
Astronomy: now focused on absorption - of positive radiation pressure

Negative: telescope emits more than absorbs? EpL
Reverse-bias-diode-like sources? Pulsar? Black hole? pusﬁ

Observed e.g. in radio ﬂ\u)f maps - really artifacts? hifdro ph}’f"{}ul ﬁ .
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Figure 1. 33 GHz continuum map of Henize 2-10. The contours are the 5 GHz map from VLA /AJ314 to show radio knots as

originally classified by Kobulnicky & Johnson (1999). The 5 GHz contours are at 5, 10, and 22¢. The beams are shown in the
lower left.
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(l/)flUll/)i): white hole perfect emiter |y;) i black hole perfect absorber (wf\
From CPT perspective, our black hole is white hole: very active

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

Black hole information paradox: destroyed in BH evaporation???
Solution: white hole exchanges information by positive radiation pressure,

hence (CPT) symmetrically black hole by negative radiation pressure
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https://en.wikipedia.org/wiki/Purcell_effect

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.”

. CPT(WH ) = BHA,

— CPT(heatlng) cooling
xN; > «N,
“surprising”, “dust”?
BH is WH in CPT view

CPT violation otherwise?

?: Intermediate mass BH 10% — 10° Mg : very low luminosity
BH simulations: electron temperature << of ions! E.g. 160x
MAD, SANE model: "Near Rp;4, = 160, the emitting region
shifts significantly toward higher latitudes and jet-disk
boundary” cooling: inverse Compton + puII/stlmuIated emis.?

Inverse Compton Scattering

“Tremendous growth
black hole”? by pulling
gravit. + EM? Hawking?
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Negative-temperature pressure
in black holes, Norte, EPL 2024 *

“negative T yield negative pressures”
T > 0 matter: tendency to emit
radiating positive radiation pressure.
T < 0 matter: tendency to absorb
by negative
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https://journals.aps.org/pre/abstract/10.1103/PhysRevE.68.016108
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Universe no longer accelerating? DESI: dark energy weakens?, revisit, Sabine: younger dimmer?

History of (4D block) Universe? (CPT) symmetry? Cyclic?

_ thermodynamically
entropy| time Eiaiﬁfgﬁ?ﬁge as Big Bang?
A I B I*-%

cyclic? 2nd law of thermodynamlcs due to BB? 2nd law ™ cyclic?
Big Bounce ~anchor of our reason — result relation chains entropy gradient?

Differences between evolutions: forward Big Bang vs backward Big Crunch?
spontaneous coupled by photon practically random spontaneous
emission two electrons in 4D Feynman diagram I absorption?

Asymmetry because of more absorbers in the future than emitters in the past?
stimulated: T fw-f\time synchrotron
synchrotron Jw» @“’I Tw @“,I for us mainly
mainly emit/ 1 — T absorb/

lose energy Mamly negative radiation pressure positive actmg gain energy?

Big Bang
us

black switched ? white
hole o from T/CPT ° <“T hole???
(forward) I.&’ perspective & < (backward)

As white holes would actively emit/push, shouldn't black holes absorb /pull?
What spectrum should we expect from (lone) white holes? Black body radiation?


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

“push through earth” ... maybe “pull by negative radiation pressure”?
ANITA-L III, IV, Fluorescence Detector of the Pierre Auger Observatory
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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
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https://icecube.wisc.edu/news/research/2020/01/icecube-rules-out-last-standard-model-explanation-of-anita-anomalous-neutrino-events/

Realizations?

Marine propeller-
like antenna?

% photon carries energy,
~ T momentum/pressure,
+ angular momentum
like swirl-like wave
behind marine propeller
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radio telescope with excited LC?
\
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T symmetry: reverse electron tré]ectory

also radiation pressure: p = (E X H)/c
shouldn't cause deexcitation if excited?
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Electrons in atoms... Narrowing spectrum, coherence CPT perspective?
Source Intensity Spectrum Aw

eIectrons H | .
= Nelectrons poles l

how

Free electrons:
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wiggler/ undulator/ synchrotron: in CPT reversing electron & photon trajectory



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

Svnchrotron radiation by accelerating charge, also needed
CPT symmetric synchrotron self-absorption, self-amplified SE
D ey 4
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
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Relativistic electrons moving

ANAANNN L

excited sample
synchrotron?

in a magnetic field

https://www. mssl ucl ac uk/www astro/lecturenotes/hea/radprocess/sld028.htm



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

Emission asymmetry CPT symmetry? No

damping
Circulating electron loses energy (damping) \'
in CPT also circulating but gains energy instead. i l l

Because of more absorbers than emitters? . || | 4
Reversed: N Paa '.I more emitters

gain energy = T N
. ~ - e = _
scintillator
in tabletop sy N — h".éé \ In CMB spectrum?
 /> , scharge capilla :
accelerators aser 1= O -O-

resonators? atoms, nuclei, synchrotron?

Microwave, radio infrared opt X band Gamma

gD glso negative?
10 15 20 -

¥ synchrotron

9}k

log, (v /erg/(cm™ s))

Synchrotron
Self Compton

https://people.sissa.it/~perrotta/lezioni 2023 2024 /chapter6.pdf A : Loty ‘ : : : : :
Images of the Crab in radio, infrared, optical and X-ray. -6 -4 -2 0 2 4 6 8 10 12 14
see http://chandra.harvard.edu/photo /0052 /what.html. (Aharonian +2004) log,o(E/eV)



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

ASE — amplified spontaneous emission (SASE: self-)
backward ASE prevented by forward optical isolator: photons ‘=’
CPT? *forward ASE prevented by backward optical isolator? ‘<’ ?

forward/backward ASE ~ positive /negative radiation pressure

| ~ 980nm pump LD flbel‘ OpthS
optional: delay line 90mWwW
optical isolator (separation?),
attenuator (transparency?
1ttenuator ( Jw\fg]ﬁ \S.“nvn“

laserCirculntnr

asymmetry in pumping

InGaN/GaN QWs —

or coupler _
1560/1570 detector 1560/1570
o band splitter band combiner
APC
Black from (]
[EEE:841259 EDF 300m
. 1560/1570
laser literally Isolator band combiner
pulls photons —
from excited erbium ’S 'S
EDF - erbium doped fiber 980nm pump LD 980nm pump LD

S3ImW # # 57TmW


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
S-matrix: (y¢|U|y;) - e.g. emission/absorption need both conditions
Spontaneous increasing Feynman diagram amplitude /probability

emission exciting T/CPT symmetry abso tion deexmtlng
H T A>T« 1 < Y
absorption act with equation stlmulated emlssmn"’
e e positive raditation pressure negative? ee

magnet.
field

§ < electron on a circle has tendency to emit
synchrotron radiation >
CPT perspective: for us tendency to absorb

Ty 1 e.g. membrane GFP as s T
i +I ' light-driven proton pump: | +I H
. |H tendency to absorb for .|H H'
H S— gradient , H ~— +
iehe | Feversed proton gradient H

electroms p-type light diode gets + —«4 — reverse

2909 + | tendency to absorb 2900 —
—  ¥50000 | forreversebias: T 50000

n-type  holes electron gradient electrons




980nm pump LD
optional: delay line 90mW

optical isolator (separation?),
attenuator (transparency?)

Detecting negative radiation pressure?

Backward camera? e.g. for emission CT,

' = =)
. . ' ASET e tor m
astronomy e.g. pulsar synchrotron radiation? | e DF20 ‘
. - 1560/1570 detector 1560/1570
. . band splitter
Backward lighted camera? amplify "@<“ band c»mbine?
target deexcitation e.g. thermal, nuclear, t,‘\““”s’“EDF 300m
attaCkS on e-g- BB84 l(pulling more phOtOnS" LIsﬂn- band combiner ﬂ

Backward camera: of target's backward ASE (transparency? delay?) o
D Sg D S e.g. multimode & EORAAA R
Y Q : : 2 PR VAVAVA ESRHLEN
E = optllcal fiber or %J é AR E o =
= a seml-transparent\“ , — " "NIas 2

— N, irror (coupler) R CCD/CMOS &

(backward) transmission scanning: of (/V,)/V; atoms/molecules:
‘(map of) target emission spectrum CP)T target absorption spectrum
backward éfvxﬁl backward |} |forward Mﬁél forward
laser 2 camera_|]|laser N; camera

Backward lighted camera: causing backward ASE of target (BB847?)
Amplifies target's directional emission

e.g. of BB84 transmission laser (+CNOT)

laser I-
camera<«vvuwv

=target


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

Is absorption/
stimulated emission

in agreement

with CPT symmetry?
[f 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

spontaneous

emission
" u——

v

absorption |CPT(absorpion)| textbook
— A | fundamental? =/consequent?

stimulated emission

_._ v
laser causes ‘f CPT  * CPT(laser) causes
transform
target excitation nglf S_te_lgn21 CPT(target) deexcitation
6N2 aNl 8N2 6N1 usually ~0
ot ot 1a%sf))t(pl’;%n ! 8t 8t stimu?alt.e’ii((:jn?issign
transparent if N;=0 N>=0 (no target)

stimulated emission: if CPT(absorpion) = also textbook

T~
a[PT [N\NZ #g lasercauses|  amplified by
S o0 target :
= — e excited
W g excitation/ :
= medium
medium CPT | | I
£ laser causes Some photons
2 % % S0 tar —> travelling
2 < get .
3 [e= % S deexcitation through medium
—| Pressure = X are absorbed

medium transparent for stimulated emission, not absorption


https://arxiv.org/pdf/0801.0287

Time symmetry at heart of quantum ... classical mechanics
Wheeler experiment (Aspect’s real.)- delayed choice classical/quantum

interference pattern classical statistics
choice  ON wall of detectors on wall of telescopes

Xijew QQQ uo
|ax1d pajoxa

Double-slit quantum eraser (Walborn), explanation - Rotating polarizer in
one arm we can erase which-path information, changing second arm statistics

Detecior D;
Phhﬁm““-h—ﬂ 120 l %H
%"’” Jlﬁ i r {
] omir £l a | g« { “*
BBO g o | | S w0 * )
- P fﬂ | f \Fy *"., % g

- + I PR
m-u-l.;; L Eﬁ‘\li! =

l:l "u e — A L P [ T (N I R
4 3 2 4 6 1 2 3 4 R R R T

Dratachor o, pasition {mm) Datector o, position (mm)

Datertor Dk



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:

Si = lim lim (®¢|U(ta,t1)|P;)

to—+00 t1 ——00

Two-state vector formalism:
propagators from
two time directions

Stationary distribution

in [0,1]? p = 1? p « sin? ?

p < ¢ atthe ends of Ising
(maximal entropy random walk)

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

Path ensembles:

Local random Future trajectories - Full trajectories
choices (GRW) (/] : (MERW)

p(x) o< exp(=BV (z)) M

5 : Born
,,StatiC” : p(;}j) ¢ 'U(-T . ,U(iL) X ?/)2(:‘9) rule
statistical physics :

stationary density for infinite potential well on [0,1]: ¥ (x) = sin(7x)

: N
Y s 1 A
plz) =1 - p(x) = gsin(ﬂiﬂ) o p(x) = 2sin?(7x)

Mermin’s inequality: ,tossing 3 coins, at least 2 give the same”

P(A=B) + P(A=C) + P(B=C)[> 1
A=0 |1 1 111 1 1 311111
+ + =
A=1 1 1 111 1 1 1111113
B= 010 1 above: proof using probabilities
cC= 0011 Kolmogorov 3rd axiom: PAB? = PABO +PAB1

Probability of disjoint events: sum of probabilitities vs «csquared sum of amplitudes

:

nteraction
—
Pr—

1

~Ising measure AB: Pr(A=B)=1/5 |Bornrule: pap? (¢ABT) +ap1)?

VItTITVTIt VTt A MERW/Ising for amplitudes:
ETllITTlEBuniform 1!)_0‘]‘]‘]

TR IC entont 1]

ensemble

Procyinall ends, Procy? inside Yoo = P11 =0

2 2
violation with Born rule: P(A = B) = (%000 + P001)” + (7,0110 + Y1) —

2
y 2 - 1_
P(A=B) + P(A=C) + P(B=C)[=0.0| >_a.Befo,1}(VaBo + Yap1) 0

Inequality derived with 3rd axiom, might be violated with Born rule



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

both: impulse lasers

Observed negative delays

200
B
1501
100}
(2}
=
F 501
e 250 mW
0 - "
-50 -WM 0 mw
-100~

0 1000 2000 3000 4000 5000
Modulation Frequency (Hz)
Fig. 2. (A) Relative modulation attenuation and
(B) time delay measured for a 4-cm-long alex-
andrite crystal at a wavelength of 476 nm with
pump powers of 250 and 410 mW. The ob-
served negative time delay corresponds to su-
perluminal propagation. The solid lines indicate
the results of our theoretical model.

Time-delay Spectrum
Measurement Analyzer

Polarizer
| v |—|
ﬂ |‘| Rb Cell
/.

ECLD 1
(probe) X Magnetic Shield

Amplitude
Modulator
Frequency
ECLD 2 Shifter (RF) -
(e link

Science 2003, Neg. PRL 26

N1 w

'Negative time evidence' Steinberg et al., arXiv:2409.03680

observing system response before the impulse and after
I e

@ - . -
éﬁ 0.02 4 f) without postselectim‘[ ' /rms o
g ! OD=4.1
L 1 -
S 0.00 J” s/=\e—5 i
)
7]
2 0.02-
a, with postselection

delay [ns] —200 —100 ) 100 200 300

absorption _ negative stlmulggig aelril’l[;/ssmnh
S5 S time (77?7)/ 85 S
5< o or =k o
Q3 E reversed 3o E

direction arXiv:2409.15399

Proposed explanation: "laser causes excitation/deexcitation”
are CPT symmetry analogs: should have opposite delay sign

(a) (b) o o Photon
..?:;WE)PB/Q) signal L Detector

X A * e “ * probe (CW)
‘1'—\ : Phase :
_ IE probe Measurement /O( To
signal A
: L 6(t) /L
580 AN\



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

— sin(cp) in maximum

bte =

xet

kink solution in potential minimum - Do —

Gttt — Prx = SiIl((,b)

FTL?

Like superradiance: prepared excited medium, trigger: rapid burst quasiparticle ...

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


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?"
retarded(-) /advanced(+) solutions, their convex combinations

Maxwell EM: 0A, = 4], = At = [ s,

[r—1']

GW: Ohy, = —167GT,, = ht, = 46 [T gag

[r—7r'|
should depend on boundary conditions, like emitters/absorbers

.1, .
Wheeler-Feynman assumed symmetric EAu A= %A*, but instead

energy loss, inspiraling of orbiting show Asymmetry of Radiation
Current assumption: 14, + 04,; only retarded - verification???

why not e.g. 0.994, + 0.014;? GW can test (arXiv:2512.20692)
LIGO interferometer measures length chanj“{ invariant to T/CPT symmetry, but EM:

absorption of retarded wave emission of advanced EM wave

'VVWUW\.'—P
Ea' i
needs Nl:" 0 ground St’itE‘ T symmetry

—NW
needs N>> 0 excited recewer

Ep,
M~

resonator

E p I’ hydrodynamical analog: photon-like wave & I

’ pushing/pulling energy from resonator,
%W e e

y resonator SWitched by T-symmetry: reversing rotation |

& > \8 ~



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

LIGO interferometer measures length changes - invariant to T/CPT symmetry
should see retarded and advanced waves - are there events for advanced?

Euler-Lagrange / least action principle / Euler-Lagrange
:t — -t €— < Tifiting > our time —>»
LIGO . e spiraling ;

> - only?
y:
retarded wave
for us: losing energy

for us: gaining energy black hole merger
waves mainly from -

orbiting - practically a s n
the same evolving in » 3

LIGO

4 1 n EDL

\H i pushing < - ‘

wioseron . advanced wave

ﬁre—@ e Wedie bl pira ) -
;

3 resonator

both time directions ~ <
Wheeler-Feynman [ S i white hole splitter
EM: DA, = 4nj, = A:—[ = ]u(r|:+lt|-r D d3r’ retarded (-) / advanced (+)
and
arXiy: GW:0Ohy, = -16nG6T,, = hﬁv = 4G | T“”(rl:;l,rl all d*r’ convex combinations

If certain missing EM counterpart, only 1 per ~400 seen so far, consider advanced wave
2512. Or "too early events" like 50-120 black hole Mass Gap for GW190521: 66 + 85 — 142 Mg?

Pulsar Timing Array see vibrations of the Universe: require more supermassive black holes
20692 Observed luminosity distance ~27 Gly twice the age of the Universe - maybe advanced?



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

https://en.wikipedia.org/wiki/Non-orientable wormhole
General relativity in theory allows black hole horizon t « x
Klein-bottle-like wormhole apply T symmetry to rocket

For external observer: _ <7
" non-orientable wormhole 2
5 entropy decreases, applying T (or P) transform
= e.g. egg unscrambles, — [T me| reversed 1WQC
.— - Reversed 1WQC, _ | M ,
o light cones N &
8_ - state |0) & (0], ! 4 > AR
< - pre-measurement, < M paf{f future X
S - CT emission scan, . 1wQC DI N
t S § S > P
€ - retarded advanced =1V 1= bottle
o]0
S - laser causes pd
O  (Jeexcitation/negative laser causes excitation of target |~
L .. W-------=-=-2 g - DN
+  radiation pressure, time, photons - \T
absorption—emission ~T(laser) causes deexcitation |
stimulated? -

time, photgns

CPT
black <« white

hole



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

In theory 4 ways for hydrodynamics: what about EM?

Retarded wave: positive delay
positive radiation pressure

absorption L~
photog-like:
E,

negative radiation pressure:

stimulated emission - 2ZWQC

solve postBQP= NP, needs quantum
two-way control: preparation + postparation

laser ” phot_onic A trl::omugh
o3 [0)0)| chip 0]~
laser |4 = | (unitary){— — Hjasar

Advanced: negative delay
absorption/stimulated emission

Time-loop computers: solving NP
by augumenting classical computer,
e.g. finding fixed point of a loop:

= output 4time

NP problem verifier (ASIC or FPGA)
if input is satisfying, return input
else return input+1 (cyclically)

advanced

<

input

least action principle

Solve NP: negative rad. press. - quantum, advanced - classical



Let’'s speedup quantum supremacy! (e.g. solve NP, better error correction) /
4

CPT symmetry: having |O), there is also (Ol Jarek Duda, www.qaif.org/2wqc
ZWQC two-way QuantumC1rcu1t0perator [{"@e0", "H" -» 1, "CNOT", {1, 2}}]

quantum computers I O> i Jﬁ Wolfram Quantum Framewqu
adding (0| postparation: | ()> CPT(| O))
CPT(state preparation) | ° @ N2

Acts as postselection, but B : -

with higher success rate | . v S

In CPT symmetry perspective S S

use state preparation process| dc[]["ProbabilityPlot"]

e.g. low temperature: [0) < (0] [ 1WQC ] ZWQC

CPT

(WrlU i) < i UT[yr)| 10) |7 two-way

Evolve forward <> backward| onl 0), <0
rwalt & baeward) 0oy, jo) 110) (1) y [ 0 105, 0]

1 2 w C QuantumCircuitOperator[{"00", "H" -» 1, "CNOT", SuperDagger["0"], {2}}]
Q ; e.g. silicon quantum dots (Intel)

l
- = 9 e :Im\
O> _> M 8 L E=gmeB | 10)
I I g \\\\ Apply Magnetic Field J
0> _> — <() | | strong B ]pst before: preparat_lon 1)
- T Applieds  — strong Bjust after: postparation (1|

(inteD < switched in CPT perspective


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 QlInterns ... NP solver, better error correction
G. Czelusta, Grover's algorithm on two-way quantum computer, arXiv:2406.09450
M. Noor, ]. Duda, No-cloning theorem for 2ZWQC and postselection, arXiv:2407.15623
J]. Duda, 3-SAT solver for two-way quantum computers, arXiv:2408.05812
A. Linden, B. Giil, Optimization of postselection ... 2ZWQC 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”

~30mK low ? (CP)T !
temperature 0 erss eC;tive
reseirvoir for | salll)ie terIr)lperature :
~|0)(0] state 0 0

preparation energy excha nge

(thermalize)

QC


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

Reservoir

Silicon quantum dots

e.g. Intel 12 qubit

All operations with
EM fields - easy to reverse

sping: position qubits

an 8 2 state preparation unitary T(state preparation)

0- S E impulse to tunnel evolution U  Eimpulse to tunnel
= P

’ ”*’4@@ @ olek Ql@@f©

Dot Time 5 E

=) .

o S ®©:® = O

. g-% time <¢f|Ullpi)‘_)<lpi|UT|¢f> Elme in CPT perspective

>

Time

] reverse applied impulse: V(t) & V(—t)

Elzerman readout: only | spin can tunnel
in Intel 2024 article for state preparation

From Quantum Dots to Qubits

[

Single/Few Electrons

Or use magnetic field to enforce spin direction

o
. & 12l Eﬁ&mél? — | |
before for |0), opposite after for (0| | () s 0

Applied B


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/

10

Success probability
=] =] o
£y [=2] @

o
N

o
=]

better stability thanks to 2ZWQC two-way flow control
arXiv:2406.09450 Grover’s algorithm on two-way quantum computer

(G. Czelusta)

0

in 0(1) time instead of 0(\/%), more error resistant

Bit flip

= AND

H
H
H

J Y
\.J

Success probability

[AY
L/

DY

Quantum circuit for 2WQC Grover solving

Sudoku

Phase flip

—— Random guess
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https://arxiv.org/pdf/2406.09450

NP problem: find input satisfying polynomial time verifier

+(0| postparation for example 3-SAT problem, like finding x4, x5, ..., x,, € {0,1}:
2WQC in theory Aoz (X1 VLo VE3) A (g VX Voxs) A (x5 VX Vo)A L. 7
allows NP solvers,

. cipher breaking basic 3-SAT setting: 8) H—e A
(resistant PQC???) n variables used up to 4 times, 0) H ? A
global optimizers m clauses using 3 variables )—H—¢—2 A
like drug design ... | prepare ensemble of 2" inPUtS.Q? H ! .. . /74
Also 2WQC allows |’ calculate C-ORs with NOTs: |\ /| + = °~ )
better stability, - enforce all C-ORs to 1 with (1] |O> \Y (1
error correction '~ Mmeasureinptut qubits | £ |O> m clauses - _<1

Shor quantum routine, measurement restricts to {b' yb mod N = m}:

H®™ classic T, meas;

100) "5 T2 511@)|0) S5 3 gla)ly® mod NY s 3, [by|m) — > |c)m)

3-SAT attack (NP), (1| restricts ensemble to {b: SAT(b) = true}

He" 1l meas;

100) —>ZZ o' la)|0) —>Zala>|SAT(a)) —>Zb b)|1) — b

for imperfect (1| would leave exponential number of false solutions



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 2ZWQC 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 + V quantifier (Vx,___EIy,___( VV)A.. ),

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

How to generate and measure negative radiation pressure?

Is CPT symmetry still valid in macroscopic case?

No - we need to modify physics, Yes - many new applications: J\ [l
||

32mm

- Backward beam causmg only deexcitation (transparency”)

anode tube? antenna? T i

impulse, ring laser?
synchrotron/FEL?

= - Direct Rabi removing OI, STED without bleaching by reversing O1?

“= _ Causing deexcitation: radiotherapy, photolithography, nuclear ..

' _ Backward camera: e. g. CPT(black hole) = white only em1tt1ng7

- Backward lighted camera enhancing target deexcitation, BB84 attack,

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

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

2WQC: adding postparation as state preparation process in CPT perspective
laser {— photonic{{ A (CPJT> laser (- <= Hphotonic— £ post/pre-

o2 [0)0)| chip (0] ~n> Tp SRAZ(0[0f) chip j0) €
laser —(unitary)|— H laser I laser —I_I— (unitary) laser

: : : . N
laser resonators around photonic chip (directing by optical isolators?)



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

Potential tests/applications e.g. in synchrotron Solaris?
- 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 .in lower floor?
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