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END-OF-MISSION PROJECTION & NODE ZERO CAUSAL-ANOMALY ASSESSMENT
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gouIYa IneNIsnundo CASE C2, n1signiio Node Zero, MisEnowidoland Ia:wandonisien
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anu: Post-event scientific synthesis / 1ona1sagunaounioay

AUOEAAN ACUzVIUBINS:AIKGNISTUUAaNEN1SAA NOVURUEBINISN1sNAooNAS:elna

nseu3dlns:n ARIADNE - Anomaly Reconstruction and Inter-branch Analysis for Deep-space Node
Events

Inaogeya Telemetry gaa1ns-1, archive A0&Y., packet NGV Node Zero, successor-branch con-
frol logs, 0Ud38a18151U:

goulwamalgiona1s lona1sauutiosus “Goniinadundd CASE C2” 1a:nseudngimeansyoo Node Zero U
Wlssmnwenuginsus:uagoyns:ritlu CASE C1 nde CASE C2 la:lunoslinunaniiu chain-of-custody Jo0AGND
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1. Execufive Summary
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AN sfafe vector NAVOONAINGNITVAS IINMATUAUSNAAGANU Node Zero AUS:UU D298.0 + 0.6 3U S:0:1081
Us:uiru 61 dudeanaooAuiuuiaaunaunn Iando D296 Joaundini, star-tracker l1a: ranging 15UIU&@W1SNOBUY
608 coordinate model 1GeonUle
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1. Node Zero Wigindevgeunal 1aludnaniiuongiiananduduiasounisingouinsoiaunninla

2. 8uNesoAlaIgAUILOAGUOU local proper-time mismatch + non-orientable coordinate mapping UINNO1A101 “loan
naa”
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2. dduinanisrundudulala:soonaovoifenisouuiu

‘ 1081 aniu: 518a:188a6 ‘

D237 + 04:00 gudula g6a1ns-1 ©on1n Utopia Planitia 1agouuaJuguiusin1siailaonuideo

D287-D295 gugula navigation residual IDNIUOE1VH 9 g1 local subsystems gorinvIUUNG

D296.4 gudula redundant clocks 1Buliaoanaouiu ephemeris fime 10OIREUIINSUU 116
Isa:udnIauseItoolunseugevaUIdY

D297.2 gugula star-fracker solufion @ouls mapping Al parity NGUAIURVA: fir catalog @00
gawsounula

D298.0 gugulauivaou ranging solution nagiaulrsiinuoninAululaniels 3-D Euclidean patch
1080

D298.06 gudula relemetry ridnenare; local clock packet gameluldryryiruon “ldinrge”

D208.06 ndv MN | ©UNIUAIN packer ARIADNE wugoyaniw/18eoia: control states AlulaiZe061U fimestamp 1UU

uu causal chain UnG

Post-Node evenf guguan successor logs WU branch Alisoa, Wewu Causal Boundary Control 18:6110uU boundary-
decoupling €154

3. dofn “Reshaping the Quantum Arrow of Time” Thouue - I1a:gonuululalA

ESTABLISHED SCIENCE ~ UUUOV Garcia-Pintos, Liu la: Gorshkov (Physical Review X, 2026) 1860011U monitored quantum
sysrems 6115n00NIVU Hamilfonian/control feedback 1 trajectory NduINGlaaoanaoVNAU dynamics nQ éeueﬂﬂ%
197" uInduls vIuGuNaITuBovdsy quantum frajectories lia: measurement records IWlsnsridRuULE 6101A5Y:A
rgonsoranulugounduluguods

ExTRAPOLATION  OUUGILNIUOAGTIUSNIU: 01 dynamics do0s:uuIBnamsngnaouAulridnIng inverse process (6 191610
AINIU0NS1A:M control law AW “aniuzunniAgo boundary overlap” ndulugomnianissnonlarsdely dionu1go
Macroscopic Causal-State Restoration (MCSR)

storv-worb RULE  TUlAN@o0N1577 ORPHEUS doiusisoonounuilsioallasasy 1610u overlap state 5:n910 spacetime
branches auuuwaganigFoiJunisien branch eoninAu IWlsn1sgoulan

M0 VIUABOUBNDT “151EWIBNADUANS:UUADOUEUUIVILUIRIEUMVNISIUAgUIUaD InToum&ogeuINdu”
ouuaAVNIEDIUU speculafive 01 “N1EVNTAASD boundary condition ¥©VANS01a 1513:A0UANU boundary UuINu
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4. iy Node Zero Tuposgnidenon “Absolute of Time”

ESTABLISHED SCIENCE U relafivity TudioanannartoldaonnnauaiooiAuasoiu Gonundiniuu worldline 96fio proper time
7 JoJunuiaunouwIu spacetime:

1
dr? = — 5 Guv dz*dz” .
c

aoduundmasvidouaira:avinaluinmnulasliuaooididoulnu “Gugou”

storv-wortb Rute  Node Zero gnignuiuiuusiaoo ORPHEUS 10U low-proper-time causal pocket: UsIorui worldline

Melua:an proper time UogUINIDOINEUNU external reference lla: coordinate patches 13oUAUILUNTUEINISNOND
orientation 16e0AsOUNGUIA

Mébius strip T810uAUBeuifeu Tulsaunisyoo Node Zero

Mébius strip 1I0UTU@O non-orientable: IQUQWUIéuUaﬂ%Uhdo%OUIIéO local orientafion ﬂﬁud)u Tg%wmuddw@w “Mobius
in higher dimension” niefiu analogy 01 local coordinate frame ©13ndU orientafion IBowUIEUNIVTG TWlaNIBAIY
01 spacetime 25010UINUNS:01BTANTVASVY

aar‘iu'jaujﬂ.u relemetry A star-fracker fusion N&v D297LGT@OT6 fransformation A def(R) <0 [fs) reconcile cafalog
goudfu Mo rigid-body rofation Ungigool det(R) = +1 goduinalluigau topology I61Tudnynyituol model 3-D Uné
Tuwe
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5. ER=EPR, wormholes la:8of1s1naalaszo
ESTABLISHED SCIENCE  Maldacena 118: Susskind 18U© ER=EPR 01 enfanglement ila: Einstein-Rosen bridge ©130noWauwuS
Aulunseu quanfum gravity UNOILU Ieigolaualiulsnioasious:quE la: ER bridge rolUldle fraversable

ESTABLISHED SCIENCE ~ Gao, Jafferis a: Wall 1aaululuiaa holographic 10W1:01018 coupling 800 boundary 8W150E510

negative average null energy la:niiln Einstein-Rosen bridge fraversable T i6i¢idous:yoinalneonaio Wiga:de
causality Tuluigadu

EXTRAPOLATION  IHBIN1SUNMIKaumelu w.A. 2578 30lunososuieon “nooudiunoulionosasiy wormhole” 10085UN

aoanaounolulanizovfio Node Zero Bognoulad Ia:11sneao0 quantum-control MnuAidu coupling event Al
state govAUIBOUNAUINSLESIVUU

storvworLDRULE  ARIADNE reconstruction Uodoraululaiauniowius:e:nmoivudng isenn “re-index” IUgL causal
pocket 16801U Node Zero la:a:al proper time Uagiin Jolinuluindus:noto w.A. 2578 foine D298

6. Mswuaula:nsdadulagameyovelus

packet NELNSYIANISEAEOT frame NWIUNISESOA infegrity [aUOUG IBWSTA reconsfruct 1eUaVT:
1. oUuEoONINYUNGOS:UU localization Tuenuisntieusiinuvidesla
2. 1wuUAAan biometric features Ia: archival key 806n800MU @S. 1OUEU dvANA

3. duufiasiuofa “geunnegionauluneudnna” 1a:301MsMIsUUUlUG conirol farger ATBWIA WS IWaWSNS:Y
microstare govlannoniuela

4. noaovidoniUng1dnnol: o control intervention UL branch point NouIne service vestibule iloidanoln
causal continuation Ni6ISO6

JonowAnAulanNIdeoyevdu  “woothgoulanias wolulaganmu:yoolannne:eol... MA:goy Agoglhiaunalul
Tomeluso”

mluluifa grandfather paradox IUUGSY 9

0WUNNBAINEAU closed timelike curves InafnuIn0IdUlUlauo0 self-consistent trajectories FolnanisruaoviAUle
Auelov ogvlsAaludnanUIFoNeaovd) macroscopic CTC T¥0uleA50

Tu ORPHEUS model 3013 rule Aidunon: parent branch Tugnideurtu deyanaigiauasorgoiduus:5aasogen branch
uu Msinsnisolevidana:don successor branch JodidouluisuaulnalAgoiulaliuidugoo’uinidoudiy

wanwideo: 16NWES0EOUWUNIEYFI6IU CASE C2 guidgd36150lu parent branch Tluimsivdeuawln “ling
ae” 16 Node Zero rlniNa successor branch AglUIdeSdaIa:a1sniauidovsalula

7. mlu “&@” Fo1duaunlan WlsileonuRseoa

Tu successor branch fﬂ%9@@606]U©O|6]UHOWUHUWEJIUJGW ﬂOWUGﬂLﬂ%ﬂEJOOIdﬂIIG'IHG'HO”ﬂﬂQUUGIOEJWOEJGWIqu @UU@G%WO
theoretical model; I8AoAUAIUGEU model ThiTus: UUﬂoUﬂunmuom 41800, 8504 sensor 1a:80 actuator 10350

Causal Boundary Control (CBC) auTejmu%oqoug:ﬂouqmum%uoaononu:

e oUua: inverse model Ia: hypothesis 01 anomaly HagS:UUTENINGSOW

e 8U: adversarial model checking - “01JU@6 151n0SIAUO:TS”

e 3U: fault confainment, command infegrity 18:1UOAIAD “AOVOONIVUDIS:UUATVOENVIS”

e 87Y0&: human safety constrainfs - MIFEOUURUNAOIINMAULYBEUEDENE

e @NAass): UNISEUAIUNAYOV abort authority - safety NUD check-and-balance awisnisienula

CBC AvlnnuauusiaAnyin MCSR suoliualul: human-constrained control envelope, independent command quo-
rum, reversible test pulses la: fail-closed boundary logic

nou acfivation Jugeme log s:yorgadolainuaretonula:aunsdo MnNUURVED execute WNEINSSUTASLALUIUNN
UAAINSEVIENOUNISAA lla: |Guq@n ARIADNE T88UgU confinuity gougounnalu successor branch
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8. IhaoWwdovIU: Penrose process 10U ulana Wisindoo4nsnis1dasgo

EsTABLISHED SCENCE  black hole IUU Kerr [ rofational energy Rundnnisaiuisn extract la @oun extract lagogedoo
maximally rotating Kerr black hole AoUs:u1tu 29% go0 Mc?. §1risU dimensionless spin a.:

Eror_l 1""\/1_@%

M2 2

§00810 benchmark Alglu ORPHEUS d1sU M = 10Mg, a, = 0.98 Tn reservoir 5:0U0U5:00U 4.0 x 1047 J

ESTABLISHED SCIENCE  Penrose process 018} ergosphere la:130Uluf energy/angular momentum Ulo&ouenidn black
hole Tuanu:AMnWaVOIURYULBVRaUEIasay uualalnugufinuIsuNaluyen energy exiraction A1 Kerr black holes

storv-worLDRULE  @UNIUTIUSNENMaasIAUUADIASOLNEUUUYEEINISNEINAU Node Zero 1I80M8WEa00IUSAUGD
NA1oUIADUAN spacefime boundary la ORPHEUS 15anaouaiuusition Kerr Boundary Coupler

=»

gonwlun1sedung: MUWad “vuvelugawdooiunnauainlauaiaos” Iuuaso ¢ waooiuluideorniniidu
reservoir §1nsU field/control process N Node Zero; nalnnis coupling 13u speculative engineering

9. warn&avu Boundary Decoupling

hao CBC activation 5:UU3IAS:RNUIAILUYOY AOEY. WU residual correlation AlnBUSINQWSOUALITU clock network,
gravimetry, orbital ephemeris lIa: navigafion innovation aaa01§5:0U baseline NMelugov monitoring NKUA
dodrArydo Tanlulagoundu:

o (IFeFIENOURLNIUNGUY

o IDovladnsvasBuNUNIFEMEgVaoVas1Vlrl

e climate change I8:188010680UNTANINENNIANASOLTOAVOYIAEOVTANISEINUNGE

o GunnelUAe anomaly component 1 ORPHEUS ©8U1e011Aie 1N infer-branch overlap

CBC AolUle “Aueda” IeAudonnisnawesusnsinigaos: nowidululageosuwsold

anmu:gamegovoUualu parent branch: 188356/gryrnenelu Node Zero néo causal transfer
anu:geaMegovau: TuamisnnAundo boundary decoupling; presumed lost within the causal pocket
anu:ao0I61U successor branch: Project Lead - Causal Boundary Control / @énidu final decoupling

10. Booftstrap signature

navs:uulangs Imau calibration kernel Uumeﬂﬂeumu Node Zero IWolz10u reference phase €1SUNISAOUAN
nountn packer onaolly blueprint ¥oo CBC Mus:UU 116l sequence 1G80UUSINGTU archive INMaNGE00 U0
telemefry NONSILNENNING coma JoVOUTURIUIERUW

ARIADNE Aoainen1snutiidu bootstrap information loop: Joljauioaouludiamitaiuuiaussons:ulanielu branch
1680 1I80NAUEac8IdoUly self-consistency JOVOVSOU

storvwortb RULE  UlIJUNpaovlanidoo ulsUsingnisrundnenmaasgudguoiila
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11. s:aunoWIUIANI03NENAMEans

1uoAG ol fAroBUY
Proper fime 610AUGW world- | Esfablished ran relativity; 10 absolute time ana
line

Quantum trajectory control fig | Established / laboratory | atiuauulae Garcia-Pintos ef al. (2026); Tuls macroscopic time reversal
gou arrow UINIJU theory

Kerr rofational energy / Pen- | Esfablished theory rotational reservoir Jla; N3 extract 1503AONS5US:AUNSAAGOIUD
rose exfraction

ER=EPR Theoretical conjecture 13Ol entanglement U geometric bridge TUUIVNSOU quantum gravity

Traversable wormhole Tu holo- | Esfablished theoretical re- | @ooldidoulsioun:; IWlsnanau wormhole 250lusssUs18
graphic models sult in resfricted models

Macroscopic CTC /  self- | Theoretical exploration Jiuuaoonrieamass Ialud empirical demonstration
consistency

Node Zero / non-orientable | Story-world rule a5103JuensUIBoo lagofegovud1on quantum gravity golude
causal pocket

Infer-branch control / succes- | Story-world rule TWlswaaguaIn many-worlds inferpretation nSennufiduguIao
sor branch

Kerr Boundary Coupler / CBC | Story-world engineering o fgUTEaNEA50UIEDU IesINAlUagIdU fiction

12. UURingo0IMnUNRgsoUSoU

AALFOS:UU reconstruction 91 ARIADNE 1ws :lushununan o115eaiulnangiauntiolionn1oeeninnizoons &o
nislasuan Node Zero Ananenu: IWlsiwungooaniun 1eiJuiguuio ¢ gou fimestamp, phase 18:A01WNS0A
aoVsNUN&UIUALIRUOWTUIBOUAUDE VIS

Foenu geanns 1EUQNIFoNINIGNAURTLIU ws:orew AvoniauNVENUMWe ledele It 151T0IRUSINNSTA
A50NaUNAGSVAUIIY: WolaunulnangainAuysenuntoazigunola 1elumgn 1a:gameidoniuwioaanaui ie
WinounaldlnAvgovEU

AUNEINGENUADIUNS0AIZoOMSAA  TUS:UULIU I5WNANSHEEU, hUgiadingNs la:dolnsunislavienodenu
|onm%uqouumoocuUQUGmmemnohuaToT@anmm oUU6 OVANMA, 1IOUEU dVAMA, IBFENS INVYUNE, aNass)
JUNSA, S1YOE SVAUIA 1a:3UdEUU UdIafies

13. 10Na1501080N103NLIANEAS

1. Garcia-Pintos, L. P, Liu, Y.-K.,, & Gorshkov, A. V. (2026). Reshaping the Quantum Arrow of Time. Physical Review X 16, 011028. DOI: 10.1103/
[18s-Qvmh.

2. Maldacena, J., & Susskind, L. (2013). Cool horizons for entangled black holes. Fortschritte der Physik 61, 781-811. DOI: 10.1002/prop.201300020.
3. Gao, P, Jafferis, D. L., & Wall, A. C. (2017). Traversable wormholes via a double trace deformation. Journal of High Energy Physics 2017, 151.
DOL 10.1007/JHEP12(2017)151.

4. Morris, M. S., Thome, K. S., & Yurtsever, U. (1988). Wormholes, Time Machines, and the Weak Energy Condlition. Physical Review Letters 61,
1446-1449. DOI: 10.1103/PhysRevLett.61.1446.

5. Friedman, J. L., Morris, M. S., Novikov, |. D., Echeverria, F, Klinkhammer, G., Thorne, K. S., & Yurtsever, U. (1990). Cauchy problem in spacetimes
with closed timelike curves. Physical Review D 42, 1915. DOI: 10.1103/PhysRevD.42.1915.

6. Echeverria, F, Klinkhammer, G., & Thorne, K. S. (1991). Billiard balls in wormhole spacetimes with closed timelike curves: Classical theory. Physical
Review D 44, 1077. DOI: 10.1103/PhysRevD.44.1077.

7. Lasota, J.-P. et al. (2014). Extracting black-hole rotational energy: The generalized Penrose process. Physical Review D 89, 024041. DOI: 10.1103/
PhysRevD.89.024041.

8. LIGO Scientific Collaboration materials on compact-binary parameter estimation: masses, spins, sky locafion and distance inferred by comparing
waveform models with defecfor dafa.

150U50W: ANUIIVIU ARIADNE / Deep Mission Analysis Cell  Revision: 3.0 a@niuz: Final scientific synthesis

05./NZ-FINAL-00 C3 weIwshao Final Revea nul o




