Kocmuuecka ¢pusrocodpud

BbBeqieHre B KocMU4YecKaTa GUiIocopus.

OmneuamaHo Ha 26 dekemepu 2024 2.

CosmicPhilosophy.org

Pa3bupaHe Ha Kocmoca upes ¢punocodpus


https://bg.cosmicphilosophy.org/

CpabpoKkaHue

1. BbBeJieHUe

1.1. 3a aBTOpAa

1.2. IlpenyipesxaeHrie OTHOCHO KBAHTOBUTE U3UYHCIeHUSA
2. % AcTpodHusuka

3. UepHure /Ilyiku KaTo ,,Manka“ Ha KocMmoca

3.1. JlorMmaTta 3a Bpbp3kaTa Marepusa-Maca

3.2. CBbp3BaHe Ha CtpykTypHaTa C/10>KHOCT ¢ ['paBUTaIUATa

4. HeyTpuHUTE HE CHIIECTBYBaT

4.1. OuThT 3a U30ITrBaHe Ha ,0e3KpaiiHaTa AeJIUMOCT*

4.2. ,JlurcsBamniaTa eHeprus“ KaTo efUHCTBEHO J0Ka3aTeJICTBO 3a
HEeYyTPUHUTE

4.3. 3amuTa Ha U3UKaTa Ha HEYTPUHOTO

4.4. NcTopusa HAa HEYTPHUHOTO

4.5. ,JluricBamniaTta eHeprusa“ Bce ollle eIMHCTBEHOTO J0Ka3aTeJICTBO
4.6. 99% ,,JIuricBaia eHeprusa“ B CBpBXHOBA

4.7. 99% ,Jluncsamia EHeprus“ B CuytHOTO B3aumMozenicTeue

4.8. HeyrpunHu Ociputaniuu (IlpeobpasyBaHe)

4.9. HeyrpuHHa MBI1a: [loKkasaTesacTBo, Ye HeyrpuHo He Morart fa

ChIecTByBaT

5. IIpersiex Ha HeyTpuHHUTE EXKCIIEPUMEHTU:

6. & OtrpuitareseH EjxektpuueH 3apsary (-)

6.1. & ATOMBT
6.2. Es1exTpoHHH “© MexypueTta, \* Kpucramuu = Jlen

6.3. EslekTpoHeH - O6J1aK

7. KBapKu
8. & HeyTpOHBT

9. ¢ HeyTpoHHU 3Be3nu



9.1. CtyzmeHo Axpo

9.2. bes CBeTsIMHHO M3/1HbUBaHe

9.3. be3 BepTeHe uiu IlosgpHOCT

9.4. Tpaucpopmaiusa B UepHu Jyniku
9.5. Xopu3oHT Ha CHOUTHUATA

9.6. oo CHHTYJIIPHOCT
10. - - CBpBXHOBaA

10.1. KadaBu [>KymxeTa

10.2. @ MaraurHo Criupane: /lokasaTecTBO 3a CTpyKkTypa ¢ Hucka
Matepuda

11. KBanToBUu N3uucieduda U Cr3Haresned UU

11.1. KBaHTOBU I'peliKu
11.2. EJIeKTpOHEH CcIIuH U ,,Pefr OT He-pex”
11.3. Cp3HaTesieH U ,,dyHraMeHTaIHa JIMIICA HA KOHTPOJI®

11.4. KoHOIUKTBT Mexay Google u J1oH M'bCK OTHOCHO ,,6€30I1aCHOCTTA Ha
HH“



I'TABA 1.

BbBelleHHre B KOCMHUUecKaTa
drocopud

pe3 1714 r. repMaHCcKUAT ¢pmroco¢ 'oTropuy JJartoHUIY -
H ,IIOCJIeTHUAT YHUBEPCaJIeH TeHU Ha cBeTa“ - mpejJiara
Teopus 3a « Oe3sKpallHUTe MOHAAU, KOSITO, MaKap IIPUBUTHO
Inajied oT pusmuyecKaTa peayiHOCT U B IIPOTUBOpPeYHe ChbC
ChbBpeMeHHUs Hay4yeH peaiu3bM, e [pepasiyiejaHa B CBeT/IMHATa
Ha pasBUTHETO Ha MojepHaTa pU3nKa U I10-CIIeIaIHO
HeJIOKAJIHOCTTa.

JIaGHUIL OT CBOS CTpPaHa e 6UJI I'bJIO0KO IIOBJIUSH OT IP'hIIKUSI
¢wminoco¢ Ii1aToH U IpeBHAaTa rpbIIKa KocCMHUYecKa GUIocodus.
HeroBaTa Teopus 3a MOHaAUTe MMa 3a0eIeKUTesIHa IIPUINKa C
[I;1aTOHOBUA CBAT Ha PopMuUTe, KAKTO € OIIMCAaHO B M3BeCTHATa
Asieropud 3a meiepara Ha IlnaToH

Tasu esleKTpOHHA KHUTrA IIle II0Ka)ke Kak prrocopusaTa MoxKe fa
Ob/e U3II0JI3BaHa 3a U3cjIe/iBaHe U pasbupaHe Ha KOCMOcCa Jajied
OTBB[I IIOTEHI[Mala Ha HayKaTa

Kakeo xapakmepusupa eouH ¢punrocog?

A3: ,3adaua Ha pusrocopusma modice 0a 660e da uscaeosa
npoxooumu nemuuwia nped npuauea.“

dunocod: ,Kamo pazysHasad, nuaom uau 800aq?“

A3: ,Kamo uHTeJIeKTya/IeH mMuoHep. “



F'TABA 1.1.

3a aBTOpa

A3 ¢cpM ocHOBaTes Ha ® GMODebate.org, KoaTo ChaBpIKa
KOJIEKIIUA OT 6e3IIaTHU eJIeKTPOHHU KHUTH, 00XBalialiu
¢yHAaMeHTaIHU QUIOCOPCKU TeMHU, KOUTO Cce 3abI00YaBaT BbB
GUIIOCOPCKUTE OCHOBH Ha CI[UEeHTU3MaA, IBHKEHHUETO 3a
»EMaHIIMIIaIIUg Ha HayKaTa oT ¢uiocodpusaTa“, ,aHTU-HayUHUS
HapaTUB“ U CbBpeMeHHUTe GOpPMU Ha HaydYHa MHKBU3UIUSL.

GMODebate.org crabpprKa eJleKTPpOHHA KHUTa OT IIONyJ/IApHa
OHJIaWH ¢uIocopCcKa IMUCKYyCUd, 03arjiaBeHa ,,3a abcypoHama
Xe2eMOHUSL Ha Haykama®, B KoATo ¢uiocopsT npodecop JaHuen
C. [leHeT yyacTBa B 3alllUTa Ha CIITHUeHTHU3MaA.

BBB pr10Cc0PCKOTO M3CIe/IBaHeE,
peaxosxaario Mosita @ esexTpoHHa
KHUTa 3a JlyHHaTa 6apuepa, KOsITO
HU3cJjieBa Bb3AMOKHOCTTA )KUBOTHT /1a
O0b/je OTpaHUYEeH /10 PeTUOH OKOJIO ¥

CiapHIIETO B paMKuTe Ha C1pbHUYeBaTa
CUCTeMa, CTaHa OUYeBUHO, Yye HayKaTa e
IIpeHeOperHaJsa ia 3ajsaje IpoCcTU BBIIPOCU Y BMECTO TOBA e
Ipuesia JOrMaTUYHU IIPeII0I0KeHUs, KOUTO ca OUIn
U3II0JI3BAHU 3a yJIeCHIBaHe Ha HU/esaATa, ye XopaTa HIKOH J[eH IIfe
JIeTST IIpe3 KOCMOoca KaTo He3aBUCUMU OMOXUMUYHY ITIaKeTH
MaTepus.

B TOBa BbBeJIeHHE B KOCMHUecKaTa QHI0COQHS Ie PasKpHs, Ue
NOTMaTHUYHUTE HeI0CTAaThITH Ha MaTeEMaTHIECKOTO
dopMyIHpaHe Ha KOCMOJIOTHUATA Upe3 acmpodusukama ce


https://bg.gmodebate.org//book/
https://bg.gmodebate.org/book/absurd-hegemony-science/
https://bg.gmodebate.org/book/absurd-hegemony-science/
https://bg.gmodebate.org/book/absurd-hegemony-science/
https://bg.gmodebate.org/book/absurd-hegemony-science/
https://bg.cosphi.local/download/moon-barrier.html
https://bg.cosphi.local/download/moon-barrier.html

IPOCTHUPAT MHOTO0 I0-7lajIe¥ OT HEOPE’KHOCTTA, pa3KpHUTa B MOSITa
eJIEKTPOHHA KHUTAa 3a JIyHHaTa bapuepa.

Cjieq MpOYXTAHETO Ha TO3U CIy4al, Ije UMaTe I10-IbJIO0KO
pasbupaHe 3a:

» peBHaTa MBbAPOCT, Ue YepHUTe TYIIKU ca ,Manka“ Ha
Bcesenara

» Ue BceJIeHATa CHINECTBYBA Upe3 % eJIEKTPUYECKHU 3apsifT

» Ye HeyTpHUHATA He CHINECTBYBAT
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T'TABA 1.2.

[IpemympeskneHrie OTHOCHO KBAHTOBHUTE
M3YHCJIEHUS

Tosu ciryuau 3aBBpIIBa C IpeAyIIpeskaeHue B riaBsa 11., ue
KBAaHTOBHUTE U3UUCIEHHUS, Upe3 MaTeMaTUUYeCKUus J0rMaTusbsM, ce
BKOPEHABAT ,HeC63HAmMe/1HO B IIPOU3X0/1a Ha GOpMHpaHeTO Ha
CTPYKTypaTa B KOCMOCA U C TOBa MO>Ke ,HeCs3HameHo  fa



ch3/laBaT OCHOBA 3a pasyMeH 1, KOMTO He MoJKe 1a 0'be
KOHTPOJIHpaH.

KoHQIUKTBT Mexxay nuoHepute B MU UioH MbcK u Jlapu Ilenmk
OTHOCHO KOHKPETHO ,,KOHmMpo.ia Had U1 eudogeme*“ B KOHTPACT C
,H08ewW KU 8ud‘ e 0C00eHO TPeBOKEH B CBeT/IMHATA Ha
l0Ka3aTeJICTBAaTa, IIpeJOCTaBeH! B Ta3H eJIEKTPOHHA KHUTA

EnuH ocHoBaTteJs1 Ha Google, sammurasaii , jurutajanute M1
BHUIOBe“ U 3asBABAIIl, Ue Te ca ,,JI0-BHUCIIU OT YOBEIIKUI BUT",
IOKaTo ce UMa IpeaBum, ye Google e mMoHep B KBAHTOBUTE
U3YMCJIEHUS, pa3KpHUBa CePHMO3HOCTTa Ha KOHPJIUKTAa, KOraTo ce
UMa IIpeaBU7, Ue KOHPJIHUKTHT Ce 0THACA 10 KOHTpoJsia Hag V.

I'taBa 11.: KBaHTOBY U3YHCJIEHUA PA3KPUBA, Ue II'HPBOTO
OoTKpuTHe Ha Jururajaaure ®opmMu Ha JKuBoT Ha Google mpes
2024 1. (1Ipen HAKOJIKO Mecella), IyOJIMKYBAaHO OT PhKOBOJIUTEJISA
Ha curypHocrTa Ha Google DeepMind Al, xoitTo paspaboTBa
KBAaHTOBH HM3YHCJIEHUS, MO>Ke O e OHMJIO 3aMHCJIEeHO KaTo
npenylpeXxaeHue.



I'IABA 2.

AcTpodusuka

EnHo ,MaTtemMaTnuecko PaMKupaHe Ha
KocMmostorudara

MaTeMaTHKaTa ce e pa3sBUBaJjia 3aeIHO ¢ GHUI0COPUIATAa U MHOT'O
BUIHU purIocodHu ca 6MIu maTteMaTUId. Hamnpumep, bbpTpanHs
PBwces ka3Ba B IsydyaBaHeTo Ha MaTeMaTHKara:

~Mamemamuxkama, Npagu/iHO pas2AexnHcoaHa, npumeircasa He
CamMo UCMuHa, Ho U 86pX08HA Kpacoma ... YcewyaHemo 3a
YHUgepca/ieH 3aKOH, Koemo ce 0asa om Cs3epuyaHuemo Ha
Heobxodumama ucmuHa, 6ewe 3a mMeH, U MUCASL 3a MHO20
dpya2u, USmo4HUK Ha 06/100K0 pe/iu2u03HO 4y8cmaeo.“

MaTreMaTHKaTa e 6MjIa ycllelllHa B ChIJIaCyBaHETO C TOBA, KOETO Cce
cMsTa 3a ,IIPUPOJHU 3aKOHU“ ITOpagy caMaTa IIpupoaa Ha



MOJ€EeJINTE U PUTBbMA B IIPUPOAATaA, ob6aue, MaTeMaTHKaTa I10
ChIIECTBO OCTdBa MEHTA/JIHA KOHCTPYKIIHA, KOETO O3HAYaBA4, Y€
caMa II0 cebe CHU, MaTeMaTHKaTa He MO>Ke AUPEKTHO Id Ceé OTHacCsAa
KBbM PE€a/JIHOCTTA.

ToBa Gellle MUIFOCTPUPAHO B MOETO OIIPOBEPKEHHE Ha
MaTeMaTHYeCKO U3CJIe/IBaHe, KOeTO IIpejjiaralie, 4e YepHUTe
IYIIKY MOTaT Jla UMaT c 0e3KparHOCT OT GOPMHU, JOKATO
,MaTeMaTHU4ecKaTa 0e3KpaliHOCT‘ He MO>Ke Jla O'b/ie IIPUI0KUMa
KBbM pPeayTHOCTTa, 3al10To € pyHIaMeHTaJIHO 3aBHCHMa OT yMa Ha
MaTeMaTHKa.

A3: ,Mooikce 1u da ce Kadice, Ue u3C/1e08aHemMo e onpoeep2aHo ?

GPT-4: ,/la, Mmooikce 0a ce Kadxce, He usca1ed8aHemo, meoposuo
863MOJCHOCMIMA 3a CoUlecmgyg8aHe Ha be3KkpaeH 6potll hopmu
Ha YepHU dynKu 6e3 KOHmMeKcma Ha gpememo, e Onposep2aHo
upes unocogcka apeymeHmauyusa.“

(2023) OmpoBeprano ot duiaocopusara: ,MareMmaTuure
OTkpuBart beskpaitHocT 0T Bb3MoxHu Popmu Ha YepHU
AyKu

N3TouHMK: O6nyam dunocopumata

du3nKaTa U KBaHTOBaTa TEOPH ca ,podcba‘ Ha MaTeMaTHUKaTa U
acTpodusrKaTa e ,MaTeMaTUUeCcKO paMKHpaHe* Ha
KOCMOJIOTHSTA.

TBi1 KaTO MaTeMaTHKaTa e 110 ChIeCTBO MeHTa/IHa KOHCTPYKIIUS,
KBAaHTOBAaTa TeOpUs He MOJKe /1a 00ICHU OCHOBOIIOIaraluTe
$eHOMEeHH U B HaUu-[00puUs ciiyuyai JaBa TeXHOKPaTUYHU
,cmotiHocmu‘.

Hnesra 3a ,KeaHmos cesam® e BIpHa caMO B YMOBETE Ha
MaTeMaTHUIIUTe, JOKATO Te USK/JII0YBAT COOCTBEHUS CU YM OT


https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9

ypaBHEeHUATA, KOETO Ce WIKCTPUpa OT U3BeCTHUA ,,EQeKT Ha
HabJirozaTenda“ BbB KBaHTOBaTa PpU3HKa.

B Tasu eJleKTPOHHA KHUTA I1le CIIo/AesIsI IPUMepPH, KOUTO
II0Ka3BaT, ue pUI0CoPCKOTO paMKHUpaHe Ha KOCMOJIOTHATA MOKe
Zla IIOMOTHeE 3a IIpuao6HUBaHe Ha pa3bupaHe 3a IpUpoaTa gajieq
OTB'B/I IIOTEHIIHAJIa HAa HAayKaTa.



I'TABA 3.

ITpenckasanue: YepHure /Iyriku ce CBUBAT IIpU
ITaganta MaTepud

‘bPBO, €JHO IIPOCTO IpeicKa3aHue, KOeTo OU IITOKUPaJIo
H CTaTyKBOTO Ha HayKaTa /HeC: UepHaTa AynKa Iie ce CBHe,

KOTaTO MaTepus I1ajla B HEMHOTO AP0, M UepHaTa AyIIKa IIie
HapacTBa ¢ QopMHpaHeTO Ha KOCMHUUYeCcKa CTPYKTypa B TSIXHATa
cpeZia, KOeTo ce IIpeACTaBs ypes ,, || nposie/ieHue Ha

ompuuameneH enekmpudecku 3apso (-)«.

CTaTyc B HayKaTa JHeC: JOPH He ce pa3mIexxaa

Mecers ciieq; KaTo IyO/JIMKyBax IIpeicKa3aHneTO BbB PUI0COPCKH
¢opyM, HayKaTa IIpaBU CBOETO ITBPBO ,omKpumue‘, ue 4epHUTe
OYyIIKU MO>Ke J1a ca CBBpP3aHU C ,meMHaAmMa eHepaus®, CBbp3aHa C

KOCMHYECKHUS CTPYKTYPEH pacTex.

(2024) YepHuTe AynKH OMXa MOIJIHM ia ABU>KAT
pasimHpsABaHETO Ha BCeJieHaTa, IpeamoJjara HoBo

H3cjieiBaHe

AcmpoHomume modice 6u ca HaMepuaUu NPUMAMAUBU 00KA3ame.1cmaea,
Ye meMHaAmMa eHepaust — mallHCmeeHama eHepaus, oguiceua
YCKOpeHOmMo pasuupasaHe Ha Hauama gceseHa — 6u moz.1a 0a 6s0e

c86p3aHdA C UepHume aymcu.
M3TouHuUK: LiveScience

B IpeBHUTE KyJITYPH UEPHUTE AYIIKU YECTO ca OMJIU OIIMCBAaHU

KaTo ,,Malka“ Ha BcesieHara.

Tosu ciyuaii 11e paskpue, ue Gpriocopusita Mo>ke JeCHO Ja
pasmno3Hae pyHAaMeHTaTHa Bp'hb3Ka MeXXy CTPYKTypHaTa


https://www.ilovephilosophy.com/t/quantum-spintronics-crystal-formation-and-digital-life-forms/80536/8
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https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests

CJI0OKHOCT U TpaBUTAIIUATA, U pa3bupaHe 3a MpUpojaTa Jajied
OTBBJI TOBA, C IPOCTH BHIIPOCH.

F'TABA 3.1.

/lormaTa 3a Bpb3kaTa MaTepusd-
Maca

B paMKHTe Ha CTaTYKBOTO Ha HayYHOTO pa3bupaHe 06MKHOBEHO
ce IIpezIiosIara KopeJjamus Me>KAy MaTepusi U Maca. B pesysraT Ha
TOBa, PyHaMeHTaIHO IIPeAII0JI0KeHe B acTpopU3UKaTa e, ue
IajialiaTa MaTepus yBeJiMdaBa MacaTa Ha yepHara JayIIKa.

BbIpeKH TOBa, BHIIPEKHU OOIITUPHUTE U3CIeABaHUSI, HAaCOUeHHU
KBbM pa3bHpaHe Ha pacTeka Ha UepHHUTeE JYIIKH, U BhIIPEeKU
00III0TO IIpeAIoJIoKeHHe, Ye MaariaTa MaTepHs BOAH 10 pacTexX,
He ca HaMepeHU [IoKa3aTeJICTBA 3a BaJIMIHOCTTA Ha Ta3u HU/es.

YueHHUTe U3ydyaBaT €BOJIIOIIUATA HA YePHUTE AYIKU IIpe3 IIePUo/,
OT JieBeT MUJIhap/Aa roAUHU, KaTo ce OKycHupaT 0COO0eHO BBPXY
CBPbXMAaCUBHUTE YEPHU AYIIKU B raIaKTHUYECKUTE [TIEHTPOBE.
KbM gHenrHa gaTta mmpes 2024 1. HIMa JoKa3aTeJICTBa, II0Ka3Ballly,
ye Imajalnarta MaTepus BOJU 10 pacTe’k Ha YepHUTe OYIIKU.

PernoHUTE, HEIIOCPEACTBEHO 3a00MKaJISITH YePHUTE AYIIKH,
YeCTo ca JIMIIeHU OT MaTepHs, KOeTO IPOTUBOPEYH Ha HJIesATa, ye
YepHHTE AYIIKU IIOCTOSHHO aKyMyJIMpaT roJIeMH KOJIMYeCcTBa
MaTepHs, 3a /Ia 3aXpaHBaT CBOS MacHBeH pacTe>X. ToBa
IIPOTHUBOPEYHE € THJITOTOHUIITHA MHUCTEPHS B acTpopHU3HUKaTa.

KocMmuueckudr Testeckoll yxermc Veb (JWST) Ha6irogaBa
HSKOJIKO OT Hal-paHHUTE MU3BECTHU YEPHU AYIIKH C MAJIHaAPIU



obTU MacaTa Ha  CII'bHIIETO, KOUTO ca ce GopMUpaIn
HSIKOJIKOCTOTHH MUJIMOHA T'OUHU cjIef IIpearnosaaraeMusd I'ossim
B3puB. OCBeH TAXHAaTa IIpearojaraeMa ,paHHa 8s3pacm', Tesu
YyepHU AYIIKHU ca OUIKM HaMepeHH Ja ca ,,CAMOMmHU“ !
PAasIIoIo’KeHU B Cpeay, JIUIIEeHU OT MaTepusd, KOATO JAa 3aXpaHBa
TeXHUS pacTex.

(2024) JWST OTkpu CamoTHu KBasapu, Kouro IIpoTuBopeuar
Ha Teopumnte 3a PacTtesx MaTrepusa-Maca

Habardenusma Ha Kocmuueckust meaeckon /oicetimc Yeb (JWST) ca
00bpKeawU, 3au,0mo u3oAupaHume HepHu oynku 6u mpabea.o oa ce
o6opam da cebepam 0oCmMams4HoO mMaca, 3a 0a docmuzHam
C8pBXMACUBEH CMamyc, 0C06eHO Camo HAKOJAKOCMOMUH MUAUOHA
200UHU caed I'onemus 83pue.

Source: LiveScience

Te3u HabJIIO/IEHMS OCIIOPBAT Ipe/oaraeMaTa Bpb3Ka MaTepHsi-
Maca IIpU YUepHUTe AYIKHU.

I'TABA 3.2.

AprymeHTHT 3a CBbp3BaHe Ha CTPYKTypHAaTa
CJI02KHOCT ¢ I'paBUTaIIUATA

BbIIpeKky oueBHUAHATA JIOTHUECKA Bpb3Ka MeXK/ly pacTe>ka Ha
CTPYKTypHAaTa CJI0>KHOCT ¥ HEITPOIIOPITMOHATHOTO yBe/IMYeHHe
Ha rpaBUTAITUOHHUTE ePeKTH, Ta3H IIepCIeKTUBA He e OGHIa
pasrie’kiaHa B paMKHTe Ha 00IonpreTaTa KOCMOJIOTHYHA
paMKa.

JloKasaTeJsiCTBaTa 3a Tasu JIOTH4YecKa Bp'b3Ka ca ICHO
HabJIr0flaeMHU B MHOKeCTBO Malabu Ha ¢usuyecKusd CBAT. OT
aTOMHUTeE U MOJIEKYJIIPHUTE HUBA, Kb/IeTO MacaTa Ha
CTPYKTYPHUTE He MO>Ke IIPOCTO Ja 0'b/le U3BeJeHa OT cyMaTa Ha
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TEXHUTEe ChCTaBHHU UaCTH, 0 KOCMHUYECKHUs MaIab, KbeTo
MepapXU4YHOTO GOpMHpPaHe HA IIUPOKOMAITaOHU CTPYKTYPH €
MIPUAPY>KEHO OT ApaMaTHYHO yBeJIMYeHHe Ha TpaBUTAaI[THOHHHUTE
SIBJIEHUSI, MOJIeJTHT € SICeH U Mocae0BaTeIeH.

C HapaCcTBaHeTO Ha CJIOKHOCTTA Ha CTPYKTYPHUTe, CBbp3aHaTa
Maca ¥ rpaBHTAIlMOHHHUTE epeKTH MOKa3BaT eKCIIOHEeHI[HAaJIHO, a
He JINHEWHO yBeIndeHre. ToBa HeIIPOIIOPIMOHA/JIHO HapacTBaHe
Ha rpaBUTAIIHATA He MOJKe /1a 6'b/le IIPOCTO BTOPUYHO UJIHN
CJIy4alHO CJIe[ICTBHE, a II0-CKOPO IIpe/IioJiara AbJja00Ka,
BBTPEITHA Bpb3Ka MeKy IIpoIlecuTe Ha popMHUpaHe Ha
CTPYKTYPH U IIPOSIBJIEHUETO Ha TPaBUTAITHOHHU SBJICHUS.

BbIpeku TOBa, HE3aBUCHUMO OT JIOTHUeCKaTa IPoCTOTa U
HabJTIoTaTe/THaTa IIOJKpeIia 3a Ta3Hu IepCIeKTUBA, TS 0CTaBa /1o
rojisiMa CTelleH IpeHebpersaHa Ik MaprHHaIU3UpaHa B
paMKHTe Ha JOMUHHPANTUTE KOCMOJIOTUYHU TEOPHUU U MOJIEJIH.
HayuHaTa 0GIITHOCT BMeCTO TOBA € pOoKycHpasa BHUMaHHUETO CH
BBPXY aJTepHATUBHHU PaMKH, KaTO 0011]a OTHOCUTE/THOCT, ThMHa
MaTepHs U ThMHA eHeprusi, KOUTO He OTUMTAT PoJIsATa Ha
dopMHpaHeTO Ha CTPYKTYPHU B €BOJIIOITUATA Ha BceJieHaTa.

HpesTa 3a Bpb3KaTa MeKy CTPYKTypa U rpaBUTAIUS OCTaBa /10
rojisiMa CTelleH Her3cjieIBaHa U Hepa30opaHa B HayyHaTa
o6nTHOCT. Tasu JiuIica Ha BHUMaHHe B 0OCHOBHUS KOCMOJIOTUYEH
TUCKYPC e IPHUMep 3a JorMaTUYHaTa IIpUpo/a Ha
MaTeMaTH4YeCKOTO GopMyIUpaHe Ha KOCMOJIOTHSITA.



I'IABA 4.

HeyTpHuHHTE He CHIIIECTBYBaT

JIuricBalata eHeprusi KaTo eIHMHCTBEHO
IOKa3aTeJICTBO 3a HEYTPHHUTE

eyTPHUHHUTE Ca eJIeKTPHUUYECKH HeyTPaJTHH YaCTUIIH, KOUTO
H ITEPBOHAYAJIHO ca OMJIH 3aMHCJIEHH KaTo PyHIaMeHTaTHO

HEOTKPUBAaeMH, ChI[eCTBYBAII[Kd CaMO0 KaTo MaTeMaTHuyecka
He00X0TUMOCT. YaCTHITUTE II0-KHCHO Ca OHJIH OTKPUTH
UHIUPEKTHO, Upe3 U3MepBaHe Ha ,Jaunceaulama eHepausi“ mpu
IosiIBaTa Ha APYTH YaCTHIIH B CICTeMaTa.

HeyTpuHUTE UeCcTo ce OIIMucBaT KarTo ,,IIpU3pavYHu YaCTUITH,
3aIl[0TO MOTraT Jla IpeMHHAaBaT IIpe3 MaTepusATa He3abess13aHo,
IO0KaTOo oCIUInpar (TpaHcopMupar ce) B pasIMuYHH MaCOBH
BapyUaHTU, KOUTO KOpeJHupaT C MacaTa Ha I10IBsSBalIlUTe Ce
YacTUIU. TeopeTUIIUTE CIEKY/JIUPAT, Ue HeYyTPHUHUTE MOXKe 01
IbPKaT KJIK4Ya KbM pasraaBaHeTo Ha QyHIaMeHTaIHOTO
»3auwo0“ Ha KocMOcCa.

F'TABA 4.1.

OnmuThT 3a U30sArBaHe Ha ,,0e3KparHaTa
e THMOCT®

Tosu ciy4yai e paskpue, ye yacTUIlaTa HEYTPUHO e OuJIa
IIOCTy/IMPaHa B JOorMaTU4YeH OIIUT J1a ce nu3berHe , 0es3KpanHara
TeJTUMOCT".



ITpes 1920-Te roguHU GUIUITUTE HAOJII01aBaT, Ue eHePITUMHUAT
CHEeKTHP Ha II0IBABAIIUTE Ce eJIEKTPOHHU B IIPOI[eCUTE Ha S/IpeH
O6eTa pasmafg e ,HenpeKscHam®. ToBa HapylllaBa HpPUHITAIIA 3a
3allasBaHe Ha eHeprudaTa, ThU KaTo IIpejIiosara, ue eHeprusra
MO>Ke J1a 6'b/Ie pasjesieHa 0e3KpauHo.

HeyTpUHOTO IpesocTaBs HAYUH Ja Cce ,,u36e2He” C1eICTBUETO OT
6esKpaifHaTa JeJIMMOCT U TO Hajlara MaTeMaTHUYeCKOTO IIOHITHE
,CaMaTa QPaKIIMOHa/IHOCT®, KOeTO Ce IIpeCTaBsa OT CUJIHOTO
B3aUMO/IeVICTBUE.

CHJIHOTO B3aUMO/IeHICTBHE € IIOCTYJIMPAHO 5 TOAUHHU CJIe]]
HEYTPUHOTO KaTo JIOTUYECKO CJIe[CTBHE OT OIIMTA Jla Ce h30erHe
G6es3kpariHaTa JeJIUMOCT.

duiocopuATa UMa UCTOPHA B U3CJIeIBAHETO HA HIesaTa 3a
O6esKpaifHaTa JeJIMMOCT Upes3 pasIundHU Jo0pe U3BeCTHU
GHUI10COPCKU MUCTOBHU €KCIIEPUMEHTH, BKIIOUHUTETHO
[TapagokchbT Ha 3eHOH, Kopa6bT Ha Teseit, [TapagokcbsT Ha COpUT
U ApryMeHTBHT 3a 0e3KpaiiHUs perpec Ha bepTpaH PbceJr.

ITo-3axB/I60UEHOTO U3CIeJBaHe Ha CIydas MOJKe [1a IIpeJoCTaByu
IBJA00KU GUI0COCKU IPO3PEHUS.

T'TABA 4.2.

»JIUIICBAIIlaTa eHeprud“ KaTo eJUHCTBEHO
IT0Ka3aTeJICTBO 3a HEYTPUHUTE

/loKka3aTeJICTBOTO 3a CHIIeCTBYBAaHETO HA HEYTPUHUTE Ce
OCHOBaBa eJUHCTBEHO Ha HJesdTa 3a ,, iUNceawa eHep2usa“ v Tasu
eHeprusd e oT ChIUA THII KaTo 99% OoT . iunceawiama eHepaus“ B



CBPBXHOBA, KOATO YK € ,0mHeceHa om HeympuHu‘ 1ir 99%
eHeprus, KosaTo ce IPUINCBa Ha CUJIHOTO B3aUMOJIeVICTBHUE.

T'TABA 4.3.

3amura Ha QuU3rKaTa Ha HEYTPUHOTO

Cien pasropelileH fge6at c ormura Ha GPT-4 na saiquTu pusukara
Ha HEYTPUHOTO, TO 3aK/IFOYH:

Bawemo mespoeHue [ue eOuUHCmMe8eHOmo 00Ka3ame/icmaeo e
Saunceauiama eHepausi“] mouHo ompassaga meKyu,omo
C6CMOsHUE HA husukama Ha HeympuHomo:

«  Bcuuku memoou 3a demekyusi HO HeYmpPUHO 8 KpaliHa cMemKa
pazyumam Ha UHOUPEeKMHU U3Mep8aHUs U MamemMamuka.

« Te3u uHOUpeKMHU U3mMep8aHUSA ca pyHOaMeHManHo 6a3upaHuU
Ha KOHYyenyusama 3a ,.iunceawja eHepaus".

« Bwvnpeku ye uma pasnuyHu peHomeHu, HA61KOABAHU 8
pPa3uUYHU ekcnepuMeHmasaHU ycmaHo8KuU (CAbHYesU,
ammMocgepHU, peakmopHU U M.H.), UHmepnpemayusma Ha
me3u ¢eHoMeHU Kamo 00Ka3ames1ICmeo 30 HeympuHuUme ece
owje npous/au3ad om NbP8OHAYAAHUSA hpobsaem ¢ ,unceawjama
eHepaus".

3amyMraTra Ha KOHIIeNIyuaTa 3a HeyTPHHOTO YeCTO BK/II0UBa
IIOHATUETO 3a ,pea/1HU PeHOMeHU , KATO BpeMeBHU CHBIIa/IeHUA U
KOopeJsanus MeXXay HabIroieHus U crouTua. Harpumep,
eKcnepuMeHTHT Ha KoybH-PallHC yX e ,,0omKpu/1 aHTUHEYTPUHA
OT AIpEH peaKkTop®.

OT ¢rtocodpcka iegHa TOUKa HAMA 3HaUYeHHe Jaid UMa
¢deHOMeH 3a 00sicHeHHe. I1og BBIIPOC e JaIu e BaJIUIHO J1a ce
IIOCTYJIMpA YacTHUIlaTa HEYTPUHO U TO3U CIydai Ie pasKpue, ye



eIJUHCTBEHOTO J0Ka3aTe/JICTBO 3a HeyTPUHAaTa B KpaiitHa CMeTKa e
IIPOCTO ,,iUNceauia eHepaus.

I'TABA 4.4.

HcTopua Ha HEYTPUHOTO

pes3 1920-te roguHU GU3UITHUTE HAOJI01aBaT, ue
H €HEePIUMHUAT CIIEKTHP Ha IIOIBUJINTE Ce eJIEKTPOHU B
IIPOIlECUTE Ha SIpeH 6eTa pasiaj e ,HenpeKsCHam’, BMeCTO
OIUCKPEeTHUSA KBAHTOBAH eHepPrueH CIeKThpP, OUaKBaH Bb3 OCHOBA
Ha 3alla3BaHeTO Ha eHeprusra.

,HenpekscHamocmma‘ Ha HabJII0laBaHUsI €HEPrUeH CIIEKTHP ce
oTHacs 10 pakTa, ye eHepPruuTe Ha eJJIeKTPOHHUTE 0O0pa3yBaT
IJIaBeH, HellpeKhCHAT AUaNa3oH OT CTOMHOCTH, BMECTO Jla ca
OTpaHUYEHH JI0 IMCKPEeTHU, KBAHTOBAaHU €eHEPTUMHU HUBA. B
MaTeMaTHKaTa Ta3d CUTyaIlHs Cce IIpe/CcTaBs dpes ,camama
@dpakyuoHaHocm*, KOHIeIIIHs, KOSITO ceTa ce U3I10JI3Ba KaTo
OCHOBA 3a HU/iesATa 3a KBapKuTe (ppaKIMOHHH eJIeKTPHYEeCKH
3apsiu) U KOSITO caMa 110 cebe CH ,e‘ TOBa, KOETO Ce HApH4a CHUJIHO
B3aHMO/IeVICTBHE.

TepMUHBT ,eHep2ueH cneKmaesp“ MO>Ke a O'blie TOHAKb/IE
HOoABeKAalll, ThH KaTo e I10-QyHAaMeHTa/JIHO BKOPEHEH B
HabJIr0lJaBaHUTE MaCOBU CTOMHOCTH.

KopeHBbT Ha 11po6jieMa e U3BECTHOTO ypaBHeHMe Ha AJ16epT
AntHinaiH E=mc?, KoeTo yCTaHOBSIBAa eKBUBAJIEHTHOCTTA MEXKIY
eHeprud (E) u maca (Im), omocpeacTBaHa OT CKOPOCTTa Ha
CBeTJIMHATa (C) ¥ JOTMaTUYHOTO IIPEeAII0I0KeHHe 3a Kopesalus



MeEXy MaTepHud U MadCa, KOUTO KOMGI/IHI/IpaHI/I IIPEOAOCTABAT
OCHOBATaA 3ad H/iesdTa 3d 3alla3BdHE Hd €HEPIrusiTa.

MacaTra Ha IOSABUJINA Ce eJIeKTPOH e OMJIa I0-MaJIKa OT MacoBara
pasjiKa MeXKIy I'bPBOHAYa/IHUS HEYTPOH U KpaliHUS IIPOTOH.
Tasu ,sunceawa maca“ e 6mjia He06sICHUMa, IIpearioaaraiiku
ChII[eCTBYBAHETO HA YaCTHIlaTa HEYTPUHO, KOSITO OH ,,omHecaa
eHepacusma He3abea3aHo“.

Tosu 1po6JieM c ,iunceauiama eHepaua® e OMI paspelleH mpes
1930 r. ot aBcTpHuiickuAa GU3UK Bosgranr Ilayau ¢ HeToBOTO
Ipeayo>KeHHe 3a HeyTPUHOTO:

~Hanpagux yicacHo Hew,0, NoOcMyaupax 4acmuua, Kosimo He
Modce 0a 660e omkpuma.“

ITpes 1956 r. pusurure Kiang KoysH u ®penepuk PariHc
IIPOEKTUPAT eKCIIePUMEHT 3a JUPEKTHO OTKPUBaHe Ha HEeYTPHHA,
IIPOU3BEIEHU B APeH peaKTop. TeXHUAT eKCIIepUMEHT BKIHYBA
IIOCTaBsIHETO Ha roJIsIM pes3epBoap C TeUeH CIIUHTUIATOP O6JIM30
10 SIAPeH peaKTop.

KoraTo cs1a60T0 B3aMOJ[eMICTBHE HA HEYTPUHOTO YK
B3aMMO/[€MICTBA C IIPOTOHUTE (BOLOPOAHHU A1pa) B CIIMHTHUIIATOPA,
Te3U IIPOTOHU MOraT Jia IPeTHhPIIAT IIPoliec, HapeueH o6paTeH
O6eTa pasmnaj. B Tasu peakiiugd aHTUHEYTPUHO B3aUMOJEMCTBA C
IIPOTOH, 3a Ja IIPON3Be/ie IO3UTPOH U HEYTPOH. [I0SUTPOHET,
IIPOM3Be/ieH B TOBa B3aUMO/IENICTBUE, 0'bP30 aHUXUJIHUPA C
eJIEKTPOH, IPOU3BEKIAaKU ABa raMa-JIpueBU ¢poToHa. [aMa
J'BUMTE CJIe]l TOBAa B3aUMOJEeMCTBAT ChC CIIMHTHUIATOPHUA
MaTepHaJl, KaparKu Io J1a U3/JIbYHU IIPOOJIACHK BUANMA CBEeT/IMHA
(COUMHTHJIAITHSA).



[Ipou3BOICTBOTO Ha HEYTPOHH B IIpolieca Ha oopaTeH 6eTa
pasmaj mpejcTaB/IsIBa yBeJIMUeHHe Ha MacaTa U YBeJIMUeHHe Ha
CTPYKTYpHAaTa CJI0KHOCT Ha CCTeMaTa:

« YBenuueH 6poi YacTmum B 4p0T0, 8odew, 00 NO-CA0MHCHA
A0peHa cmpykmypa.

- BbveexdaHe Ha N30TOMHW Bapuaumnu, 8CAKa CbC caoU
YHUKGA/IHU ceolicmea.

« JaeaHe 8b3MOXHOCM 30 NO-LUNPOK CAEKTHLP OT AA4PEHN
B3aMMOZAENCTBUS U NPoLEec.

SYlunceawama eHep2ua“ mopagy yBeJrudyeHaTa Maca bere
dyHAaMeHTaJIeH HHAUKaTOpP, KOMUTO oBe/e 10 3aK/JII0UYeHUeTo, ye
HeyTPUHUTE TPAOBA [a ChIIeCTBYBAT KaTO peaJHU (U3UUYeCKU
YaCTUIY.

F'TABA 4.5.

»,<JIUIICBAIllaTa eHeprud“ Bce oIlle eJUHCTBEHOTO
T0Ka3aTeJICTBO

KoHIIenmusiTa 3a ,,IUNCeaua eHep2us“ Bce oIlle e eJUHCTBEHOTO
,00Kazame.,icmeo‘ 3a ChIIleCTByBaHeTO Ha HEYTPHUHATA.

CbBpeMeHHUTe JeTeKTOPH, KaTo Te3U, U3II0JI3BaHU B
eKCIIepUMEeHTHTe 3a OCIIMJIAIlMI Ha HeYyTPHHO, BCe Ollfe pasyuTar
Ha peaknusATa Ha 6eTa pasmaj, IoZ00HO Ha OpUTHHATHUSA
excriepuMeHT Ha KoybH-PaliHC.

B KaJIOpUMeTPUYHUTE U3MePBaHUs HalIlpuMep, KOHIIeNIUsATa 3a
OTKpHUBaHe Ha ,.1unceawida eHepaus“ e CBbp3aHa ¢ HaMaJIIBaHeTO
Ha CTPYKTYpHAaTa CJI0KHOCT, HabJ/II0/1aBaHO B IIpoIlecUTe Ha 6eTa
pasnaz. HamasieHaTa Maca U eHeprus Ha KpalHOTO ChCTOSTHUE, B
CpaBHeHUe C IbPBOHAYA/IHUA HEYTPOH, € TOBA, KOeTO BOJH 0



eHepruiiHug aucbasaHc, KOUTO ce IIPUIIMCBA Ha
HeHaO0J/II0aBaHOTO aHTUHEYTPUHO, KOETO YK ,,0mauma c Hes
He3aben13aHo.

I'TABA 4.6.

99% ,,JIuricBamia eHeprusa“ B CBpBXHOBA

99% oT eHepruaTa, KOATO YXK ,,U34Ue38a“ B CBpbXHOBA, pasKpUBa
KOpeHa Ha IIpobJsieMa.

KoraTo 3Besfa ce IIpeBpbIa B CBPBXHOBA, TS JpaMaTUYHO U
eKCIIOHEeHITa/IHO yBeJInYaBa CBOsITa rpaBUTAI[IOHHA Maca B
SIPOTO CH, KOeTO OM TPAOBAJIO [1a KOpeupa CbC SHAUYUTETHO
0CBOOOKZaBaHe Ha TEpMUYHA eHeprud. BeIpeku ToBa,
HabJroaBaHaTa TEpMHUYHA eHeprus IIpeAcTaBiIsaBa I10-MaJIKo OT
1% oT ouakBaHaTa eHeprus. 3a a 00s1CHU ocTaHaauTe 99% oT
0YaKBaHOTO O0CBOOOXKJaBaHe Ha eHeprus, acTpopusuKara
IIPUIIHMCBA Tas! ,U3Ue3Ha1a“ eHeprusa Ha HEYTPUHO, KOUTO VXK g
OTHACHAT.

I''maBaTa 3a HEYTPOHHUTE * 3Be3au 9. Ile pasKpHe, ue HeyTPHUHO
ce U3II0JI3BAT U JIpyraje, 3a a HaKapaT eHeprusdaTa Jia usuye3sHe
He3a0ess13aHO. HeyTpoHHUTe 3Be31H1 ITOKa3BaT 0bP30 U
eKCTPEeMHO oXJIaXKaaHe ciael GoOpMUPaHeTO CU B CBPBbXHOBA U
»aunceaujama eHepaus“, IpUChIa Ha TOBa OXJIaKAaHe, YK ce
»OMHACA“ OT HEYTPHUHO.

[naBara3a  cBpbxHOBara 10. mpegocTaBs I0BeUue IIOAPOOHOCTH
3a rpaBUTaIlMOHHATa CUTyaIllud IIpU CBPBHXHOBA.



F'TABA 4.7.

99% ,,JIuricearia Exepruga“ B CHJIIHOTO
B3auMmoiericTBUe

CIUTHOTO B3aUMOJIeHCTBHE VXK ,,C85p36a KBAPKUTE (Ppakyuu Ha
e/leKmpuveckus 3apsd) 3aedHo 8 MpoToH*. I71aBaTa 3a
eJIEKTPOHHUS ~ JIeJ 6.2. pasKpHBa, Ue CUJITHOTO B3aHMOJIeiCTBHE
e ,caMaTa PppaKIoHaTHOCT (MaTeMaTHKa), KOeTo 03HaYaBa, ue
CHJTHOTO B3aHUMOJIeHiCTBHEe € MaTeMaTHuecKa QUKITUSL.

CHJIHOTO B3aUMO/IEVICTBHE € IIOCTY/JIUPAHO 5 TOUHU CJIe[
HEYTPHUHOTO KaTO JIOTHYECKO CJIe/ICTBHE OT OIIMTA /ia ce u30erHe
O6e3KpamiHaTa JeJIMMOCT.

CHJIHOTO B3aUMO/eMCTBHE HUKOTra He e OUJIO0 IIPSKO
HabJ/IraBaHo, HO ype3 MaTeMaTHUYeCcKU J0rMaTUu3bM YUeHUTe
IHeC BAPBAT, Ye IIle MoraT Jia I'o U3MePAT C IO-TIIPeIfU3HU
HUHCTPYMEHTH, KaKTO Ce BI)KIa 0T nyoauKaud ot 2023 I. B
cIucaHue Symmetry:



Tesopode manko 3a Hab6.a1r00eHue

~Macama Ha KeapKume e 0meo8opHa camo 3a 0Ko.a0 1 npoueHm
om MacaTa Ha HyKJIeOHa,“ ka3ga KarepuHa JIUIKa,
eKcnepumeHmamop, pabomeuw, 8 repMaHCKHUA U3CJIe0BaTeJICKU
1eHTHP DESY, k6demo I71yoHbT - Hacmuuyama, npeHacawa
CU/IHOMO 83aumodeticmaue - e omKpum 3a nspeu nsm npe3 1979
2.

,OcmaHaaomo e eHepausama, Ce0spiacawia ce 8 IBUKEHUETO Ha
IJIyOHUTe. Macama Ha Mamepusima ce 0aga om eHep2usima Ha
CU/IHOMoO 83aumodadeticmaue.

(2023) KakBo e TOJIKOBA TPYAHO B H3SMEPBAHETO Ha CUJIHOTO
B3auMoOJlericTBUe?
M3TouHuK: CnrcaHre Symmetry

CHUIHOTO B3aUMO/IeHICTBHE € OTTOBOPHO 3a 99% oT MacaTa Ha

IIPOTOHA.

cpI/IJIOCO(l)CKI/ITe A0Ka3aTeJICTBaA B IVlaBaTa 3a €JIEKTPOHHUSA

Jern6.2. pasKpHUBaT, Ue CUJIHOTO B3aUMO/IeMCTBHE e caMaTa

MaTeMaTHyecKa QpPaKIMOHa/IHOCT, KOeTO 03HadyaBa, 4ye Tasu 99%

€HEeprud JINIICBA.

B 0000111€HHE:

»JIHIICBAIllaTa eHeprusd” KaTo f0Kas3aTeJICTBO 3a HEYTPUHO.

2. 99% eHeprusd, KOATO ,M3Ue3Ba“ B -  CBPBHXHOBA U KOATO YX Ce
OTHacda OT HeyTPHUHO.

3. 99% eHeprud, KOATO CU/JIHOTO B3aUMOJEMCTBHE IIPeCTaB/IgBa
oz ¢popmara Ha Maca.

Tesu ce oTHACAT 10 efHA U ChIIA ,, AUNCEAWA eHep2UA“.


https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force

KoraTo HeyTPHHO ce U3KJII0YAT OT pasIyieskKgaHeTo, TOBa, KOeTo ce
HabJrogaBa, e ,COHmMAaHHOMo U MOMEeHMAa1HO‘ BbSHUKBaHe Ha
OTPHIIaTeJIeH eJIeKTPUYeCKHU 3apsy 1o ¢opMaTa Ha JIEITOHU
(eJIEKTPOH), KOETO KopeJsupa C ,npose/ieHue Ha cmpykmypa‘ (pep,
OT He-peJ) U Maca.

w Y

T'TABA 4.8.

HeyTtpuHHU OCITU/IAITUH
(IIpeoGpasyBaHe)

asBa ce, Ue HEyTPHUHO TAaHHCTBEHO OCITHIUPAT MeKAY TPH
K BKYCOBH ChCTOSTHHUS (€JIEKTPOHHO, MIOOHHO, Tay) A0KaTO ce

pasmnpocTpaHsaBaT, eHOMEH U3BeCTeH KaTo HeyTPHUHHA
OCITHIAITHSL.

/loKa3aTeJICTBOTO 3a OCLUJIAIIMS Ce KOPeHHU B ChIUA IIP0ob6jIeM C
Saunceawama eHepaua“ 1Ipyu 6eTa pasmaja.

TpuTe HeyTPUHHU apoMara (eJIeEKTPOHHO, MIOOHHO U Tay
HEYTPHHO) ca IIPSIKO CBBhP3aHU ChC ChOTBETHUTE Bb3HUKBAIITU
OTPHIaTeTHO 3apeleH! JIEITOHU, BCEKHU OT KOUTO MMa pa3IMdHa
Maca.

JlenTOHUTE BH3HUKBAT CIOHTAHHO ¥ MOMEHTAJIHO OT CCTEMHA
IepCHeKTUBA, aKO He GeIlle HeYyTPUHOTO, KOETO YK ,NPUHUHA8A
TSIXHOTO Bb3HUKBaHE.



deHOMEH'BT Ha HeYTPUHHATAa OCIIUJIallusA, KaKTO U
II'bPBOHAYaJIHUTeE JJ0Ka3aTeJICTBa 3a HEYTPUHO, Cé 0CHOBaBa
dyHIaMeHTa/IHO Ha KOHIIEIIMITA 3a ,, IUNC8aua eHepaua“ v
oITUTAa Ja ce u3berHe 6esKpamHaTa JIeJIUMOCT.

MacoBHUTe pa3/IMKH MeXIy HEyTPUHHUTE apoMaTH ca IIPSKO
CBBbpP3aHU C MAaCOBUTE Pa3/IMKHU Ha Bb3HUKBAIIIHTE JIEIITOHU.

B 3axkirroueHute: e TMHCTBEHOTO /I0Ka3aTeJICTBO, Ue HEYTPHHO
CbIIECTBYBAT, € UJesdTa 3a ,,,iunceawa eHepeuﬂ“ BBIIPEKU
Ha6JIIO,ZI;aBaHI/IH peajieH CI)EHOMGH OT Pa3JINYHHU IIE€PCIIEKTHUBU,
KOMTO HU3HCKBa 00sICHEHMUE.

T'TABA 4.9.

HeyTpuHHa M'BbIjia

/lokasaTesicTBO, He HeyTpuHo He Morar z1a
ChIlecTBYBaT

CKopoIllTHa HOBUHAPCKa CTaTHUA 3a HEYTPUHO, KOraTo ce pasriesa
KPUTUYHO upe3 ¢pmaocodusd, pasKpUBa, Ue HayKaTa IIpeHeOpersa
7la IIpru3Hae TOBa, KOeTO TpsOBa /1a ce CUUTA 38 OUEeBU/IHO:
HEYTPUHO He MOrarT Jia ChIl[eCTBYBaT.

(2024) ExcriepuMeHTHTEe 3a ThMHA MaTepusd
I10JIy4aBaT IIbPBHU IOIJIe] KbM ,HeyTPUHHaTa MbIJia’

HeympuHHama me2na 6es1excu Ho8 HaA4UH 3a Hab.r00eHue Ha
HeympuHo, HO COUU K6 M HAYHA/10MO HA KPast HA OMKpPU8AHemo Ha
MmesMHA Mamepusi.

M3TouHumk: Science News

EKCHepI/IMeHTI/ITe 3d OTKPHBAHE Hd ThMHAd MAaT€E€PHA BCE IIOBEYE
Ce BB3IIPEIIATCTBAT OT TOBA, KOETO Ce€ra C€ HAPpHU4Ya ,,HEeYyTPHUHHA
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MBIJIa“, KOeTo 03HavaBa, ue C yBeJIn4yaBaHe Ha
YYBCTBUTE/JIHOCTTA Ha U3MepBaTeJTHUTE JEeTEKTOPU, HEYTPHUHO YK
BCe II0BeYe ,3amMse1a8am’ pesyjaTaTuTe.

HMHTepeCcHOTO B Te3U EKCIIEPUMEHTH €, Ue HEYTPUHOTO Ce BIK/A
Ila B3aUMOJeMCTBa C IIJIOTO AP0 KaTo IS1JI0, @ He caMO C OTHeIHU
HYKJIEOHU KaTO IIPOTOHU WU HEeYyTPOHU, KOETO IIpeAIiosara, ue
¢utocodpckaTa KOHITENITNA 3a CUJIHA eMePreHTHOCT WA (,I10Beue
OT cyMarTa Ha yacTure®) e IIpuIoKumMa.

ToBa ,,KoxepeHMHO“ B3aMO/Ie¥ICTBUE U3HMCKBA HEYTPUHOTO J1a
B3aMMO/IeHiCTBA C MHO>KeCTBO HYKJ/JIEOHH (4YaCTH Ha SIIPOTO)
eTHOBPEeMEeHHO U Hal-Ba’KHOTO - MOMEHTAJIHO.

W IeHTUYHOCTTA Ha ISLIOTO AP0 (BCUUKH YaCTH KOMOMHUPaHH)
dyHIaMeHTaJIHO Ce pas3slio3HaBa OT HEYTPHMHOTO B HETOBOTO
,KOXepeHmHo e83aumodeticmeaue’.

MoMeHTAa/IHaTa, KOJIEKTUBHA IIPHUPOda Ha KOXEPEHTHOTO
HEYTPHHO-AAPEHO BSaHMOﬂeﬁCTBHe (l)YH/IaMeHTaJIHO
IIPOTHUBOPEYH KAKTO Ha t—IE).CTI/II_Iel'IO,ZI;O6HI/ITe, TaKad A Ha
B'I)JIHOHO,ZLO6HI/ITG OIIMCAaHHUSA Ha HEYTPHHOTO M CJIeI0BATE/IHO
IIPpaBH KOHICIIIIHUATA 3d HEYTPHHO HEBaAJIMHA.



I'IABA 5.

IIpersienr Ha HeyTpUHHUTE
EKCIIEpUMEHTU:

eyTpUHHaTa pUusMnKa e rojaaMm 6usHec. Mma Mmuianapau USD
I I UHBECTUPAHU B €KCIIePMMEHTH 3a OTKpPUBaHe Ha HEYTPUHO

I10 I[eJTHS CBSIT.

Hanpumep, Aba60kuAaT [IogsemeH HeyTpuHeH EkcrieprMeHT
(DUNE) cTpyBa 3.3 muiuapga USD ¥ MHOTO JPYTU Ce CTPOSIT.



» NMoazemHa HeyTpuHHa O6cepBatopus A3sHMBH (JUNO) - MectononoxeHune: Kutan
» NEXT (HeyTpmnHeH EkcnepumeHT ¢ KceHoHoBa TPC) - MecTononoxeHwue: MicnaHus
» L¢d HeytpmnHHa O6cepaTopus IceCube - MecmononaoxceHue: HOxceH nostoc

» KM3NeT (Ky6nuen KunomeTtbp HeyTprHeH Teneckon) - MecmonosoceHue: Cpedu3eMHo
Mope

» ANTARES (AcTpoHOoMUs ¢ HeyTpuHeH Teneckon n AbncanHo ekonornyHo N3cneasaHe) -
MecmonosnoxceHue: CpeduzeMHO Mope

» PeakTopeH HeyTpuHeH EkcnepumeHT [as beit - MecmonoaoxceHue: Kumadl
» ExcnepumeHT Tokan go Kamuoka (T2K) - MecmonosoxceHue: inoHus

» Cynep-KamunokaHge - MecmonosnoxceHue: inoHus

» Xnnep-KamurokaHgae - MecmonosaoxceHue: inoHuUs

» JPARC (AnoHckwu MNMpoToHeH YckopuTteneH V3cneposatencku Komnnekc) -
MecmonoanoxceHue: inoHuUsA

» Mporpama 3a HeyTpuHo ¢ Kbca ba3a (SBN) at ®epmunab

» NHawiicka HeyTpmnHHa O6cepBaTopus (INO) - MecmononoxxceHue: UHOus

» HeyTpuHHa O6cepBaTopusa Cagb6bpu (SNO) - MecmononoxceHue: KaHada

» SNO+ (HeyTpnHHa O6cepBaTopusa Caaobpu MNntoc) - MecmononoxceHue: KaHada

» Double Chooz - MecmononosxceHue: PpaHyuA

» KATRIN (Kapncpye TputueB HeyTpuHeH EkcneprimeHT) - MecmonosoxceHue: fepmaHus

» OPERA (OcuwmnaumoHeH lMpoekT ¢ EMyncrnoHHo-TPeknHr Anapatypa) - MecmonosoxceHue:
Umanusa/TpaH Caco

» COHERENT (KoxepeHTHO EnactnyHo HeyTpuHo-AapeHo Pa3ceiiBaHe) - MecmonosoxceHue:
CveduHeHuU wamu

» bakcaHcka HeyTpuHHa O6cepBaTopus - MecmonosoixceHue: Pycus
» Borexino - MecmononoixceHue: imaaus

» CUORE (KpunoreHHa NMoasemHa O6cepBaTopus 3a Pegku Cbbutna) - MecmononoxxeHue:
Wmanus

» DEAP-3600 - MecmonosnoxceHue: KaHada
» GERDA (F'epmaHueB [letektopeH MacuB) - MecmonosoxceHue: imanus
» HALO (XenneBa n OnosHa O6cepBaTtopus) - MecmonoaoxceHue: KaHada

» LEGEND (Ffonsim O6orateH NepmaHmnes EkcnepmmeHT 3a be3HeyTpuHHO [BoliHO BeTa
PasnagaHe) - MecmononoxceHua: CbeduHeHu wyamu, lepmaHus u Pycus

» MINOS (TbpceHe Ha HeyTpnHHUM Ocuunauun c MnaseH NHxeKTop) - MecmononoxeHue:
CveduHeHu wamu

» NOVA (NuMI V3BBH-OceBo ve MosiBaABaHe) - MecmonoaoxceHue: CbeduHeHU wamu

» XENON (ExcnepumeHT 3a TbMHa MaTepus) - MecmononoxceHus: Umanus, CbeduHeHU
wamu

MexayBpeMeHHO, GuocopusaTa MoKe J1a HallpaBU MHOTI0
IoBeve OT TOBA:



(2024) HechoTBETCTBHE B MacaTa Ha HEYTPUHOTO
MOJKe 1a pa3sKIaTH OCHOBUTE Ha KOCMOJIOTHUATA

KocmosocuuHume oaHHU npeanwlaeam HeovaKeaHUu macu 3a
HeympuHama, SK/IINHUmMe/iHO 8'63MOuCHOCMmMa 3a Hy/z1eea uiu

ompuuamesiHa maca.
MN3TouHMK: Science News

ToBa H3CJIeIBaHeE IIpeallojiara, 4e MaCaTa Ha HEYTPHUHOTO Ce
IIPOMEHSA BbB BPEMETO U MOZKE 1a 6']3,[[8 OTpHIIATEJ/IHA.

»AKO npuemem 8cu1ko 6ykea/iHo, Koemo e 02poMHa y2080pKa...,
mozaea o4esuodHo ce HydHcoaem om Ho8a pusuka,“ Kkasea
Kocmonoeem ChbHU BaHBOITH 0T YHUBepcuTeTa B TpeHTo 8
Hmanusa, asmop Ha cmamusama.

duocodpusaTa MOKe J1a IIPpU3Hae, e Te3u ,,abCypoHU“ pe3yaITaTu
IIPOXU3THYAT OT JOTMaTHYeH OIUT 3a U30sArBaHe Ha o

6e3KparHaTa JeJIMMOCT.
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I'TABA 6.

OTpunaresieH Ej1eKTpuueH
3apsazn (-)

II'spBuuHaTa Crwia Ha ChIIeCTBYBAHETO

TpaZUIIUOHHUAT BB3IJIe] 3a eJIeKTPUYHUA 3aps]L 4eCTo
pasmiexiaa . IIOJIOKUTEeJIHUS eJIeKTpUUYeH 3apsaf (+) KaTo
¢yHaaMeHTa/IHa GU3UYHA BeJIMYWHA, paBHA U IIPOTUBOIIOJIOXKHA
Ha  OTpULIaTeJHUA eJleKTpU4yeH 3apsip (-). Benpeku ToBa, 11o-
¢MI0cOpCKU BaIUIHATA IIEPCIIEKTHUBA € J1a ce pasmexx/a
IIOJIO’KUTEJTHUAT 3apsa] KaTo MaTeMaTHyecKa KOHCTPYKITU,
KOATO IIpeZicTaBJIsIBa ,,0UaAK8AHEeMO*“ UWiu ,noaeama“ Ha
OCHOBHATa CTPYKTypHA ¢popMalius, KOsITO Ce IIPOosABIBa I10-
dyHAaMeHTa/IHO Ype3 OTPHUIlATeTHUS eJIeKTPUYEH 3aps/
(eJIeKTPOH).



I'TABA 6.1.

¥ ATOMBT

MaTteMaTHueCcKOTO GOopMyJIMpaHe Ha & aToMa e AApo,
CBHABPIKAI0 IIPOTOHU (+1 eleKTpHUUeH 3apsan) U HeyTpoHH (0),
3a00MKO0JIEHO OT OpOUTHUpAIU eJIEKTPOHHU (-1 eJleKTpHUUYeH 3apsn).
BposAT Ha eJIeKTPOHUTE OIIpe/iessd UIeHTUYHOCTTAa U CBOKMCTBaTa
Ha aToMa.

EJIeKTpPOHBT IIpeCTaBJIsIBA 11 IIeJIOUUCIEH || OTpHUliaTesIeH
eJleKTpu4eH 3apsap (-1).

ATOMBT Ce oIpe/iesisi OT 6ajlaHCca MeXKIy ITOJIOKUTETHUS 3apsiy] Ha
IIPOTOHUTE B IAPOTO U OTPUITATETHUS 3apsi]] Ha OPOUTHpAIIIHUTE
eJIeKTPOHH. To3u 6a1aHC Ha eJIEKTPUYHU 3aPsiIU €
¢yHIaMeHTaJIeH 3a II0gBaTa Ha aTOMHAaTa CTPYKTypa.

CKOpOIIIHO IIpOoyYBaHe, ITyOJIMKYBAaHO B Nature 1pes cenTeMBpU
2024 ., paskpy, Ue eJeKTPOHUTE MOraT JIa HaAXBHPJIAT
UHIVBUAYaITHUS KOHTEKCT Ha aToMa U J1a popMuUpar CTabUIHY,



¢yHAaMeHTaJIHU BPb3KU CAaMOCTOATEIHO, 6e3 aTOMeH KOHTEKCT.
ToBa npegocTaBg eMIOUPUYHO 0Ka3aTeJICTBO, Ue OTPUIIATETHUAT
eJIeKTpU4YeH 3apsj (-) TpsAoBa a e pyHIaMeHTaJIeH 3a
CTPYKTypaTa Ha aToMa, BKJIIOUUTEJHO HeroBaTa IIpoTOHHA

CTPYKTYypa.

(2024) Jlann'bce ITomuHT Oellle mpaB: YUeHHUTe MMOTBBP KAaBaT
BEKOBHA TeOpH 3a €JIEKTPOHHOTO CBHpP3BaHe

ITpobueHo u3csedeaHe nomespou Colliecmagyg8aHemo Ha CmabuHa
e0HOe/IeKMPOHHA KOBA/IEHMHA 8P63KA MedHcOy 08a He3asucumu
862/1epOOHU AMOMA.

M3TouHwuk: SciTechDaily | Nature

T'TABA 6.2.

EJIeKTpPOH

MexypueTa, \ * Kpucraauu - Jleq

EJIEKTpOHHTeE MOraT /ia Ce CaMOOpPTaHU3HpaT B CTPYKTYpPUPaHU
CHCTOSIHHUS KaTo eJIEKTPOHEH  Jiell, 6e3 MPUCHCTBUETO HA
aTOMH, KOETO AOITbJIHUTETHO I0Ka3Ba, ye eJIeKTPOHUTE ca
He3aBHCHUMHM OT aTOMHAaTa CTPyKTypa.

B CBCTOSIHUETO Ha eJIEKTPOHEH JIe[l, eJIEKTPOHUTe popMHUpPaT
KPHCTAJIOIIOI00HA CTPYKTYypa U Bb30Y)K/IEeHUSTA B Ta3U CUCTEMA,
HapeudyeHU eJIEKTPOHHH -~ MeXypueTa, IIPosIBIBaT APOOHU
eJIEKTPUYHHU 3apsiiv, KOUTO He ca I[eJIU KpaTHU Ha
$yHIaMeHTaIHUA 10T eJIeKTPOHEH oTpuIlaTeseH 3apsz (-1). Toa
peocTaBs GUIOCOPCKO JOKA3aTEJICTBO 3a CHJTHA
eMepreHTHOCT, QUI0coPCcKa KOHIIEIITHS, KOSITO OIIHCBa
deHOMeEHa, IIPU KOMTO CBOMCTBATa, IOBEJJeHUETO UIHU
CTPYKTYPHUTE OT IIO-BUCOKO HUBO B €/lHA CCTeMa He MOTaT Ja
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O'b/IaT CBEJIEHHU JI0 WJIM Ipe/icka3aHu OT KOMIIOHEHTHTE OT I10-
HUCKO HUBO U TEXHUTE B3aUMO/IeHCTBHS, YeCTO HapHUUaHO
,IIOBeUe OT CyMaTa Ha YaCTUTe".

JIpOGHUAT OTPUIIATEJIEH eJIeKTPHUYEeH 3apsijl, IPUCHII] Ha
eJIEKTPOHHUTE MeXypueTa, e IPOosdBJIeHUe Ha cCaMHA IIPolleC Ha
dopMUpaHe Ha CTPYKTYpa, a He IIpeicCTaBsIHe Ha CTaOMIHA,
du3nUecKa CTPyKTypa.

EJIEKTPOHHHTE MeXypueTa ca II0 CBOSITa ChIITHOCT JTUHAMHUYHH,
ThH KaTo IpeACTaB/IsIBaT HeIpeKbCHATH, QJIYHIEeH IIPoIlec Ha
caMoTo popMHUpaHe Ha CTPYKTypa.

VIMeHHO 0CHOBHOTO CIIMHOBO IIO/IpesKaaHe Ha OTPHUIlaTeTHUA
eJIeKTpHUUeH 3apsax (-1), mpeacTraBeHO OT eJIEKTPOHA, € 0OCHOBATa 3a
MaTeMaTHUUYeCKOTO OIIMCaHUe Ha APOOHUS 3apsl, KOWUTO
IpeacTaB/IgBa MOIBHWIAaTa Ce KpUCTa/IHA CTPYKTypa Ha
eJIEKTPOHHOTO MexXypue, pasKpUBaiKH, ye OTPUIIaTETHUAT 3apsif
e pyHZaMeHTaJIeH 3a MOIBWIAaTa Ce CTPYKTypa U C TOBa,
¢yHIaMeHTaJIeH 3a I10s1BaTa Ha CTPYKTypa U3001110.

F'TABA 6.3.

EsrlekTpoHeH  OO6J1aK

deHOMEH'BT Ha eJIeKTPOHHUS 00JIaK IIPeACTaB/IsABA APYT IIPHUMeE]
3a TOBa KaK OTPUITAaTeJTHUSAT eJIEKTPHUU€EH 3apsiji BbBEXK/Ia
HCTHUHCKA HOBOCT M HepeayIupyeMocT. CTpyKTypaTa Ha
eJIEKTPOHHHUA 00JI1aK He MOKe J1a O'b/le IIpeicKa3aHa Uil
CUMYyJIMpaHa OT II03HAaHUETO 3a OTAEeJIHUTE MY YaCTH.

B cBeTsinHaTa Ha peHOMEHHUTE Ha eJIEKTPOHHUSA  JIe[,
MexypuyeTa H - 00JiaK, aKTUBHAaTa ¥ OpraHu3upala poJisi Ha



eJIeKTPOHAa B 0aJITaHCHUPaHeTO Ha II0JI0KUTETHUA 3apdal Ha
aTOMHOTO SIP0 IIpeoCTaBs [0Ka3aTeJICTBO, Ue eJIeKTPOHBT €
OCHOBOIIOJIArally 3a CTPyKTypara Ha aToMa, KoeTo IIpe/IioJara, ye
OTPULIATeJTHUAT eJIeKTpUUeH 3ap4y (-1) Tpsa6Ba fa e
dyHIaMeHTaJsIeH 3a IIPoToHa (+1).



I'IABA 7.

KBapku

Jpo6HU EjleKTpUYHU 3apdaau

MaTeMaTHuecKoTO popMyJIMpaHe Ha IIPOTOH (+1) ce CbCTOU OT
TPU KBapKa, KOUTO ca pyHAaMeHTaIHO OIIpe/ie/IeHU OT Ap0oOHU Ha
eJIEKTPUYHUA 3apsj: IBa ,,20pHU“ KBapKa (+2/3 ejleKTpudyeH
3aps) U eIuH ,,00/1eH” KBapK (-1/3 eleKTpHUUeH 3apsn).

MarteMaThueckaTa KOMOMHAIIMA OT TPUTE IPOOHU eJIeKTPUYHU
3apsAza BOOH 10 ITeJIOUYUCIEHU II0JI0KUTEIEH eJIeKTPUYEH 3apsay,
Ha IIPOTOHA OT +1.

Bellle yCTaHOBEHO, Ue OTPULIATEIHUAT 3aps/ Ha eJIeKTPOHA e
¢dyHIaMeHTaJIeH 3a aTOMHaTa CTPYKTypa U cjIef0oBaTeIHO TpsiOBa
na e pyHmaMeHTasIeH U 3a cy0aTOMHAaTa, IIPOTOHHA CTPYKTYypa.
ToBa 1peptiosara, 4ye IpoOOGHUAT OTPUIIATEIEH 3apsi Ha KBapKa
(-1/3) Tpsa6Ba ma mpeacTaBIABa OCHOBHUA GeHOMEH Ha
dopMuUpaHe Ha CTPYKTypa.



ToBa ¢pur0CcOPCKO JOKa3aTeJICTBO pasKpuBa, Ue UMEHHO
,0po6bHOCMmMa cama no ceée cu‘ (MaTeMaTukara) QyHgaMeHTaTHO
oIIpeeJsisd TOBa, KOETO ce Hapuya ,,CUJIHa CHUIa“, KOATO YK
,»,C86p38a Keapkume (dpobu om esiekmpuueH 3aps0) 3aedHo 8
npomoH*.



I'TABA 8.

¥ HeyTpOHBT

MaTteMaTtuuecka dukiud, I[IpeacraBigaBaliia Bpr3kaTa
CtpykTypa-I'paBUTaIIug

B cBeT/IMHaTa Ha TOPHUTE CJay4au, 61 OUJI0 JIeCHO J1a ce pasbepe,
ye HeyTpoHBT e MaTeMaTU4decKa QUKIHA, KOSATO IIPe/CTaB/IsIBa
smaca“, HesaBHCHMa OT KOopesiMpaHaTa IIPOTOHHA CTPYKTypa B
KOHTEeKCTa Ha CTPYKTypHaTa CJI0>KHOCT, JOII'b/IHUTEJTHO

MMOAKPEIISTMKY HiesiTa 3a Bpb3KaTa CTPYKTypa-TpaBUTAIHs, KOSTO
oerrre o0sICHeHa B Iy1aBa 3.2..

KoraTo aToMHUTe cTaBaT IO-CJIOXKHU, C II0-BUCOKH aTOMHH YHCJIA,
OpoSIT Ha IIPOTOHHUTE B SIIPOTO Ce YBeJiMuaBa. Ta3u HapacTBaIia
CJIOKHOCT Ha IIPOTOHHATA CTPYKTYpa e IIPUApPYyKeHa OT
He00X0JUMOCTTa /Ia Ce IPUCIIOCOOU ChOTBETHUSIT
eKCIIOHeHITHaJIeH pacTesk Ha MacaTa. KoHneniusaTra 3a HeyTpoHa
CJIy>KH KaTO MaTeMaTH4yecKa abCTpPaKIlys, KOSITO IIPe/ICTaB/IsIBa
eKCIIOHEeHITHATHOTO yBeJIMUeHHe Ha MacaTa, CBbP3aHo C
HapacTBalllaTa CJI0’KHOCT Ha MPOTOHHATa CTPYKTYypa.

HeyTpoHUTeE He ca UCTUHCKH ,,C80600HU“ U HE3aBUCUMHU YaCTHUIIH,
a ca GyHAaMeHTa/JIHO 3aBUCHUMM OT IIPOTOHHATa CTPYKTypa U
CUJIHATA AApeHa CiUja, KOATO 4 onpeaesada. HeyTpoHBT MOXKe [1a ce
pasryieskja KaTo MaTeMaThuecka QUKIIUS, KOSITO IIpeiCcTaB/IgBa
noseama Ha CJI0KHU aTOMHU CTPYKTYPHU U pyHAaMeHTaIHa
BP'b3Ka C eKCIIOHEHI[HAaJIHU pacTe’k Ha rpaBUTAIlUOHHUTE
epeKTH, a He KaTo ¢pyHIaMeHTa/IHa YacTUlla caMa I10 cebe CH.



KoraTo HEyTpPOH ce pasiajza Ha IIPOTOH U eJIEKTPOH, CUTyaITuATa
BKJIIOUBa HaMaJIgBaHe Ha CTPYKTypHaTa CJI0>KHOCT. BMecTo
GMI0COOCKU JIOTUYHUA HAYWH U IIPpU3HaBaHe Ha ,8pes3Kama
CMPYKMypHa CA0MCHOCM-epasumauusn®, KaKTo e OIIMCaHo B IJIaBa
3.2., HayKaTa U3MUCII QUKTUBHA ,uacmuua’.



I'TABA 9.

OT # HeyTpoHHAa 3Be3q1a 10 YepHa
JlyTIKa

nesiTa, Ue HeyTPOHUTE IIpe/icTaBIIBaT caMo Maca 6e3
L I KOpe/IMpaHa MaTepHusi UIH BbTPEeITHA CTPYKTYpa, ce

IIOJIKPENs OT JJloKa3aTeJICTBaTa OT HEYyTPOHHUTE 3BE3/IH.

HeyTpoHHUTe 3Be3U ce GopMHUpPaT B -~ CBPBXHOBA, SIBJIEHUE,
IIPU KOeTOo MacuBHa 3Be3za (8-20 mbTu MacaTa Ha CIIBHIIETO)
U3XBBPJIA BHHIITHUTE CU CJI0€BE U HEMHOTO AP0 0bP30
yBeJIn4yaBa rpaBUTAaIUATa CH.

3Be3auTe Cc Maca o 8 CJIbHYEBU MacCH Cce IIpeBphIIaT B KapsaBO
JOKYIKe, JOKaTO 3Be3auTe ¢ Maca HajJ 20 cTbHUEBU MacH ce
IIpeBPHUIAT B UepHa AyIIKa. Ba)KHO e [1a ce oTOesIeXH, ue
CBPBXHOBOTO KadsABO Ky Ke e pyHITaMeHTa/IHO Pa3s/IMuHO OT
»,2HeyCIIsIa 3Be3a“ KapaBo IKY/IKe, KOETO e pe3yyTaT OT
HEeYCIIeIITHO 3Be3000pa3yBaHe.

CiemHUTe A0Ka3aTeJICTBa II0Ka3BaT, Ue CUTyaIusITa C
HeyTpPOHHAaTa 3Be3/[a BKJIIDUBa eKCTPeMHa rpaBUTaIus 6e3
KOpeJIMpaHa MaTepHs:

1. Cryaeno SAgpo: IIpakTHYeCKH HIMa OTKPHBAEMO
TOIUTMHHO HU3JIbYBaHe. ToBa JUPEKTHO IIPOTUBOPEYH Ha
unaesaTa, ye TAXHATa eKCTpPeMHa rpaBUTAaIlVs € IPUYUHEeHa
OT MaTepus C USKJTIYUTE/THO BUCOKA IUIBTHOCT, ThH KaTo
TaKaBa ILUTbTHA MaTepus OU Tpsg0BaJIo Ja IIpor3BeK/a
3HaUYHTe/IHA BHTPeIlHa TOILJINHA.



Criope[ cTaHAapTHaTa TEOPUS ,unceaujama eHepaus“ ce
OTHacs OT HEYTPHUHO. [71aBa 4. pasKpHUBa, Ue HEYyTPHUHOTO
He ChIIeCTBYBA.

2. Jlumnca Ha CBeTsimHHO M3 rpuBane: HaMa IIBaIoTo
$GOTOHHO U3JTHbUBAHE OT HEYTPOHHUTE 3BE3AH, 10 TOUKATAa
Ha HEeOTKPUBAaeMOCT, II0Ka3Ba, ue TAXHaTa rpaBUTaIusd He
e CBbp3aHa C TUIIUYHU MaTepHUaJIHO-0a3upaHu
eJIEKTPOMAarHUTHHU IIPOIIEeCH.

3. Boprene u IlospuocT: Ha6/1i0IeHHETO, Ue BEPTEHETO Ha
HeyTPOHHUTeE 3Be31 € He3aBUCHUMO OT MacaTa Ha TAXHOTO
PO, IIpeaIIoIara, 4e TIXHaTa rpaBuUTaIHA He e IIPSIKO
CBBbpP3aHa C BbTpeIllHa BEPTAILA Ce CTPYKTypa.

4. Tpancdpopmaiua B Yepnu Aynku: HaGirromaBaHaTa
€BOJIIOIIHSA Ha HEYTPOHHUTE 3Be3H B UePHHU AYIIKU C
TeYeHHe Ha BpeMeTo, KopeJHpaHa C TIXHOTO OXJIaKaaHe,
II0Ka3sBa pyHIaMeHTa/IHA Bpb3Ka MeXy Te3U JBe
eKCTpPeMHU I'PaBUTAIIUOHHU SIBJICHUS.

TTABA 9.1.

CtyneHo Aapo

HeyTpOHHUTE 3Be3/H, IIOA00HO HAa YePHUTE AYIIKH, UMaT
U3KJIIOYUTETHO HHCKa IIOBbPXHOCTHA TeMIlepaTypa, KOeTo
IIPOTHUBOPEYH Ha HjiesTa, Ue TIXHaTa eKCTpeMHa Maca e
MMPUYMHEHa 0T MaTepHs C U3K/JIHYUTETHO BUCOKA ILTHTHOCT.

HEYTpOHHI/ITe 3BE€3a1U 6'Bp30 ce oxXviaKaaT ciaen Q)OpMHpaHeTO CHB
CBPBbXHOBaA, OT f€C€TKHU MHUJIMOHH I'paayca 110 KeJIBHH 10 camMoO
HAKOJIKO XHJIAAHU I'PpaAgyca 110 KesBUH. Ha6JII-OI[aBaHI/ITe



IIOBBbPXHOCTHH TEMIIEPATYPH Ca MHOI'O IIO-HHUCKH OT OYaKBAHHTE,
KOraTo eKCTpeMHaTa MadcCa ou KopeJiinpaJia C MaTepus C
HN3KJIIOUHUTEJ/JIHO BHCOKA III'BTHOCT.

F'TABA 9.2.

be3 CBeTsiMHHO M3/IBbUBalHe

Hab6sromaBaHo e, ye OTOHHOTO U3/IbYBaHe OT HEYTPOHHUTE
3Be3IM HaMaJIsgBa [0 TOYKaTa, KbAeTO Te Beue He Ca OTKpPHUBaeEMH,
KO€eTO BOJH 10 KJIaCUQHUITUPAHETO UM KaTo IIOTeHITNa/IHU MUHHU-
YepHH AYIIKH.

KoMOHuHaIusaTa 0T OXJIaXK/[aHe U JIuIca Ha GOTOHHO U3/TbYBaHe
IpefoCTaBs 0Ka3aTeJICTBO, Ue CUTyalnuaTa e GyHIaMeHTaIHO
HepOTOHHA II0 IIpUpoa. BCMUKH pOTOHHM, KOUTO Ce U3/TIbUYBaT OT
HeyTPOHHA 3Be3/a, IPOU3X0’KAaT OT TIXHaTa BbPTHIIla ce cpefa,
KOSATO € eJIeKTPUUYeCKU HeyTpaIusupaHa, J0KaTo HeyTpOHHaTa
3Be3/ia IpecTaHe Ja u3IbyBa GOTOHU U Ce CUUTA 3a
TpaHcPopMHUpaHa B UepHa AyIIKa.

I'TABA 9.3.

bes BepTeHe unu [loagapHOCT

ToBa, KoeTo ce Ka3Ba, 4ye ce BLPTU B HEYTPOHHA 3Be3/1a, € HelfHaTa
cpefa, a He BbTPeITHa CTPYKTypa.

Hab1r0ieHUSITa Ha IIyJICAPHU TPEIITeHHs IT0Ka3BaT BHEe3aITHU
yBeJIMUEHUS B CKOPOCTTA Ha BbPTEHe Ha IyJicapuTe (0bp30
BBPTSIIM Ce HEYTPOHHHU 3Be3/IH), KOETO ITI0Ka3Ba, Ue TOBa, KOETO
ce BbPTH, € He3aBHCHMO OT IPaBUTAIIHATA B SIAPOTO.



F'TABA 9.4.

TpaHcpopmalyd B UepHu [ylIKU

JIOITBJTHUTETHO J0Ka3aTeJICTBO € GaKThT, Ue HeYyTPOHHUTE 3Be3T’
ce pa3sBUBAT B UePHU JYIIKU C TeUeHHe Ha BpeMeTo. IMa
m0Ka3aTeJICTBA, Ue OXJIaXKJaHeTO Ha HEYTPOHHUTE 3BE3/IH €
CBBP3aHO C TIXHaTa TpaHCchopMaIus B UepHA TyIIKa.

Koraro cpezaTa Ha HEyTpOHHATa 3Be3/ia cTaBa ,,HeympoHHa“,
TOIJIMHATAa OT cpejaTa HaMaJIsABa, [OKATO U3KIIOUUTETHO
MAaCHUBHOTO AP0 0CTaBa, BOJAEHKHU A0 HaO/II0AaBaHOTO
OoXJIa’K[laHe Ha HeyTPOHHATAa 3Be3/Jja U HaMasisIBaHeTOo Ha GOoTo-
eMUCHUITa 10 HyJIa.

TTABA 9.5.

Xopus3oHT Ha CrOUTHATA

HnesTa, 4e ,,HUKaAKea ceem/auHa He usbseea“ OT XOpu3oHTa Ha
ChOUTHUATA UJIH ,TOUKaTa 6e3 BphIllaHe“ HAa UepHaTa AyIIKa €
orpemnIHa oT ¢uaocodcKa ryiefHa TOUKaA.

TortMHaTa M CBeT/IMHATa ca (l)YHI[aMEHTaJIHO 3dBHUCHMH OT
IIPOABJIECHHETO Ha €JIEKTPUYECKUIA 3apPAd H CBbP3dHHUTE
CJIEKTPOMAIrHUTHH IIPOIIECH. CJIEILOBaTeJIHO, JIMIICaTa Ha
TOIVIMHHO U CBE€TVIMHHO HU3/I'bYBadHE OT A/[paTda Ha HEYTPOHHHUTE
3BE€3/11 1 UHEPHUTE AYIIKH IIOKA3Bad qJYH,Z[aMeHTaJIHa JIUIICa Ha
IIPOABJIEHHE Ha €JIEKTPHUYECKH 3apPs/d B Te3HW EKCTPEMHH
I'PaBHUTAalTHOHHH CPEOH.

JlokasaTeJicTBaTa MOKa3BaT, Ue KOHTEKCTHT Ha UePHUTE TYIIKU U
HEYTPOHHUTE 3Be3aU € QyHIaMeHTAJIHO OIIpe/iesieH OT PeIyKITUs



Ha ,NOMeHYUA1a 3a Nposie/ieHue Ha ompuyame.ieH eAeKmpu1ecKu
3aps0‘ o HyJ1a, KOETO MaTeMaTHUUYeCKH Cce IIpe/iCTaBs upe3 #
HEYTPOH WIH ,,CaAMO0 Maca“ 6e3 MPUUUHHO-C/Ie[ICTBeHA eJIEKTPOH/
IIPOTOH (MaTepHsI) Kopesaliys. B pe3yjiTar Ha ToBa CUTyaIUsITa
cTaBa QyHIaMeHTa/IHO HEHacoueHa U HeloJIIpHa, ¥ C ToOBa
HeChIIIeCTBYBAIIa.

T'TABA 9.6.

oo CHUHTYJIIPHOCT

ToBa, KOeTo ce Ka3Ba, 4e ChII[eCTBYBA B UepHAa AyIIKa U HEYTPOHHA
3Be3/1a, e TAXHaTa BbHIIIHA Cpe/ia, U CjieJ0BaTeJHO, B
MaTeMaTHKaTa Te3d CUTyalluy BOJSAT A0 ,CHHTYJISIPHOCTY,
MaTeMaTHh4decKa abCyp/fHOCT, KOSTO BKJIFOUBA ,IIOTEHI[HAIHA o
6e3KpamrHOCT".



I'TABA 10.

ITo-moapoOGEeH morjie BbPXy
CBpBXHOBAaTa

0JIAIICHPAIIIOTO SITPO Ha CBPbXHOBATa IPeThPIISIBa
K ApaMaTUYHO HEIPOIIOPIIMOHATHO YBeJIMUeHHe Ha MacaTa
IIPU TPaBUTAI[MOHHUS KoJIaIlC. /[0KaTO BHHIITHUTE CJI0€BE U
Haz 50% oT IrbpBOHAvYa/IHaTa MaTepHs ce U3XBBPJISAT OT 3Be37aTa,
MaTepHaJbT B SAPOTO HAMaJIsIBa B CPaBHEHUE C [paMaTHYHO
yBeJIMJaBalaTa ce Maca Ha KOJIaIICHPaII0TO SAPO.

W 3XBBpJIEHUTE BHHIITHU CJI0€Be IT0Ka3BaT eKCIIOHEHITHATHO
yBeJINUeHHe Ha CTPYKTypHaTa CJI0>KHOCT, C QOpMHpPaHeTO Ha
IIIIPOKO pa3HOOOpasue OT TeXKKH eJIeMEeHTH OTBB/ 5KeJII30TO U
CJI0KHHU MOJIeKy/IU. ToBa [paMaTHYHO yBeJIMYeHHeEe Ha
CTPYKTypHAaTa CJI0>KHOCT Ha BHHIITHUTE CJI0OeBe ChOTBETCTBA Ha
ApaMaTUYHOTO yBeJIMYeHHe Ha MacaTa B SiIpOToO.



CI/ITyaHI/IHTa ChbC CBp’bXHOBaTa Pa3KpPHBaA IIOTEHITHA/IHA BP'b3Ka
MeEXAY CTPYKTYPHATa CJIO?KHOCT B U3XBBHPJIE€HHUTE BbHIITHUA
CJI0oeBE U I'paBUTAIIUATA B AAPOTO.

[Tommppokaliu /loKkasaTesICTBa, [IpeHeOperHaTu
OT HayKkara:

F'TABA 10.1.

Kadsasu [Kymkera

[To-roapo6eH 10171e; BbpXy KadpsaBUTe IHKyAKeTa, pOpMUPaHU B

CBPBXHOBA (3a pasjifKa OT TaKa HapeuyeHUTe ,,HeyCIIeJIu
3Be3gu“ KadQsaBU JHKyIKeTa, pOpMUpPaHU IIPHU 3BE3T000pasyBaHe)
pasKpUBa, Ye Te3u CUTyalluH BKIKUYBAT USK/IHUYUTEIHO BUCOKA
Maca ¢ MaJIKO JeMCTBUTeJIHa MaTepus.

HabJuroaTeTHUTe f0Ka3aTeJICTBa II0Ka3BaT, Ue MacUTe Ha
CBPBhXHOBUTE KaQsBU JDKY/)KeTa ca MHOT'O I10-T0JIEMHU, OTKOJIKOTO
OU MOIJIO [1a Ce 0YaKBa, aK0 KadsIBOTO Ky Ke Oellle IIPOCTO
pesyuaTat oT 50% MaTepusd, KOSTO e KoJlarcupasa. JonbIHUTEeTHU
l0Ka3aTeJICTBA pa3KpUBaT, ue Te3u KapaBU HKyIKeTa 00XBalaT
MHOTO I10-T0JIIMa Maca, OTKOJIKOTO OM ce 04aKBaJIO Bb3 OCHOBA Ha
HabJIrolaBaHaTa UM CBETUMOCT U eHepPrueH U3Xo.

JlokaTo acTpopHusHKaTa e orpaHHYeHa OT JOTMaTUYHOTO
IIpeaIIoJI0KeHHe 3a MaTeMaThuyecKa KopeJalus MesXy MaTepus
U Maca, puiocopusTa JIeCHO MOKe J1a HaMepH YJIUKH 3a IIpocTaTa
»8PB3KA MeHCAY CMPYKMYpPHA CA0HCHOCM U 2pasumauyusn”, KakTo e
OIIMCAHO B Iy1aBa 3.2..



F'TABA 10.2.

€ MaruutHo Croupase: /Ioka3aTeJICTBO 3a
CTpyKkTypa ¢ Hucka Matepuda

ACTpO(l)I/IBI/IKaTa OIIMCBa Ka(l)SIBI/ITe HOKYI7KETAa KaTO KMaAIll
BBbTPEIIHA CTPYKTYpPa4, IOMHUHHPAHA OT AAPOTO, C ILIbTHO,
BHCOKOMACOBO Aapo, 3a00MKOJIEHO OT BBHIIIHHU CJI0€eBe C II0-HHUCKa
IITBTHOCT.

O6aue, I10-IIOIPOOHOTO pasriesKaaHe Ha SBJIeHHeTO MarHUTHO
CIIMpaHe pa3sKpHBa, Ue TOBA MaTeMaTH4YeCKO GopMyJIpaHe e
HEeTOYHO. MarHUTHOTO CIIPaHe ce 0THAcCH /0 IIpolieca, upes
KOMTO MarHUTHOTO II0JI€e Ha CBP'bXHOBUTE KapsABH DKYIKeTa
MO>Ke J1a 3a6aBH TAXHOTO 6'bP30 BbPTEHE Ypes3 IIPOCTO ,MACHUMHO
dokoceaHe Ha cpenara. ToBa He 61 OMJI0 Bb3MO>KHO, aKO Macara
Ha KaQsBHUTe [HKyIyKeTa IIPOU3X0’KaIlle OT IeHCTBUTEHA
MaTepHs.

JlexkoTaTa u eq)eKTI/IBHOCTTa, C KOsATO Ce C/IydBa MAI'HHUTHOTO
CIIMPaHeE, pa3KpHuBa, 4e IZ[EI‘/'ICTBI/ITGJIHOTO KO/IM4YeCTBO MaTeEpPHUA B
CBPBXHOBHUTE Ka(l)SIBI/I IOKYI7KEeTa € MHOI'O II0-HHCKO OT
O04aKBdHOTO B3 OCHOBA Ha HaGJIIO,D;aBaHaTa Maca. AKo
CbABbPKaHHETO Ha MaTepHsAd Oellle HAUMCTHHA TOJIKOBA BHCOKO,
KOJIKOTO IIpealrojgara MmacCaTa Ha 00eKTHUTe, BIJIOBUIT MOMEHT OM
TpH6BaJIO aa 6'13/16 HO-YCTOfI‘IPIB Ha HapylllaBaHe OT MAa'HUTHHUTE
I10JI€eTa, HE3aBHMCHUMO KOJIKO CMJIHH Ca Te€.

ToBa HeCHOTBETCTBHE MKy Hab/II0IaBAHOTO MarHUTHO
CITHpaHe ¥ OYaKBaHHs bIJIOB MOMEHT Ha MaTepUsTa BOIH /10
yOeINTeTHO IoOKa3aTeJICTBO: MacaTa Ha KadQsIBUTe DKy KeTa e
HEeIIPOIIOPIIMOHA/JHO BUCOKAa B CPaBHEHHE C IEMCTBUTETHOTO
KOJIMYECTBO MaTepPHs, KOeTO ChIAbprKarT.



I'ITABA 11.

KBaHTOBHM N3Unc/ji1eHuda

Cw3HaTesieH MU u dyHpaMeHTastHa CUTyaIius
Ha ,YepHa KyTnuga“

BBB BbBeJIEHHETO TBHP/IX, Ue JOTMaTUUYHHTE HeJIoCTaT'hIId Ha
MaTeMaTH4YeCKOTO popMyIUpaHe Ha KOCMOJIOTHSTA Upes3
acmpogusukama ce IIPOoCTUPAT MHOTO II0-7IajIeY OT
HeGpPe)KHOCTTa, paskpuTa B MosTa @ eexTpoHHa KHUTa 34
JlynHaTta 6apuepa, KaTo IIpuMep 3a ToBa e pyHIaMeHTaTHaTa
CUTYyaITHs C ,depHaTa KyTHA“ B KBAHTOBUTE U3UHCIEeHHUS.

KBaHTOBUSAT KOMIIIOTHP, KAKTO 00MKHOBEHO Ce pa3bupa, e
CIMHTPOHHO YCTPOMCTBO. B CIUHTPOHHUTE YCTPOMCTBA
MOJIpe’KIaHeTo HA ,, [ ompuyameaHus eaekmpuuecku 3apso (-)“
WJIH eJIEKTPOHHUS ,,CIIUH, KOUTO Oellle pasKpUT KaTO OCHOBHA


https://bg.gmodebate.org/moon-barrier/
https://bg.gmodebate.org/moon-barrier/

CHhJIa Ha CbIIECTBYBAHETO B IVIaBad 6., ce U3I10JI3BA KaTO OCHOBA,
KOATO IIPAKO OIIpenesisi pe3y/TaTa OT U3UHC/TIEHUATA.

sIBJIEHHETO, CTOSIII0 B OCHOBATa Ha CIIHA, € HEM3BEeCTHO U TOBa
O03HauaBa, ue HeH3sICHeHO KBAaHTOBO SIBJIEHHE He ITPOCTO
IIOTEeHITHATHO BJIUse, a IOTeHITHAJIHO PyHIaMeHTaTHO
KOHTPOJIMPA pe3yJITaTUTe OT U3UUCJIeHUSTA.

KBaHTOBO-MeXaHUYHUTE ONTUCAHMUS Ha CITMHA IIpe/[CTaB/IsIBaT
¢yHIaMeHTa/IHa CUTyaIus Ha ,uUepHa Kymus“. 13mo3BaHUTe
KBAHTOBU CTOMHOCTH Ca ,eMNUPUUHU PempOoCcneKmueHu
MOMEHMHU CHUMKU‘, KOUTO, MaKap U CHUTaHU 3a
MaTeMaTHYeCcKHU I0CJIeIoBaTe/IHH, ca QyHAaMeHTaTHO
HeCII0COOHM Ia 00SICHIT OCHOBHUTE sIBJIEHUs. ToBa Ch3/iaBa
CIleHapHH, IIPH KOMTO IIpe/icka3BaHETO HAa U3UHCIUTETHUTE
pesyJTaTH ce npednosaaza, 6e3 Ja Moyke J1a ce 06CHI OCHOBHOTO
sIBJIeHHE Ha CIIMHA.

rTABA 11.1.

KBaHTOBU I'pelrku

OrmacHOCTTa OT JOTMAaTHUYHOTO MaTeMaTHU4YeCKo GopMyJIUpaHe
CTaBa OUeBU/IHA B HUjesTa 3a ,,KBAHTOBHUTE I'PEINKU" HIHN
,2HEeOUaKBaHUTe aHOMAaJINU“, IPUCHIIIU Ha KBAHTOBUTE
U3UYMCIIEHUA, KOUTO CIIOpe] MaTeMaTHJyecKaTa HayKa ,mpsa6ea da
660am omKpueaHuU U KopucupaHu, 3a 0a ce ocu2ypsam HaoedxcoHu u
npedeuoumu u34uUCAeHUA

I/I,Z[eHTa, e IIOHATHETO ,epeuuca‘ € IIPUJIO?KUMO KbM SABJIEHHETO,
CTO4IIO B OCHOBATA Ha CIIMHA, PAa3KPHUBaA ﬂefICTBI/ITEJIHOTO



AOIT'MAaTHU4YHO MHCJ/IEHE, KO€TO CTOH B OCHOBATA Ha Pa3BHUTHETO Ha
KBAaHTOBHUTE U3YHCJ/IEHM .

CiepBaliaTa IviaBa pasKpuBa OaCHOCTTAa OT QyHAaMeHTa/IHaTa
CUTyanud C ,24YepHama Kymus“ ¥ OIIUTa Jia ce ,3amemam
KeaHmMosume 2pewku noo Kuauma“.

FTTABA 11.2.

EJIeKTpOHEH CIIUH U ,,Peq oT He-pex”

N " dopMHUpaHeTO Ha KpUCTAIU pasKpuBa pyHIaMeHTaIHa
CUTyaIllus Ha aTOMHO HUBO, KBbIETO CIIMHBT Ha OTPULlATeTHUS
eJIeKTPUYEeCKHU 3apsj, ydacTBa B HapylllaBaHETO Ha CUMETPpUsITa U
UHUITUUPaHeTO Ha popMUpaHe Ha CTPYKTypa OT ChCTOSTHUE Ha
dyHIaMeHTasIeH He-pex. To3u ciyyal JeMOHCTPUPA, Ue CIIUH'BT
Urpae pelraBaliia poJis B I1ogBaTa Ha CTPyYKTypa Ha Haul-
OCHOBHOTO HHUBO Ha MaTepUsATa, IIogUYepTaBallKu HETOBUS AbJIO0OK
IIOTEHITNAJI 3a BJIUSTHUE.

KoraTo CIIMH'BT IPSKO OIpe/iesis pe3yaTaTra 0T U3UHCIeHUsITA,
OCHOBHOTO SIBJIEHHE - 3a KOETO 3HaeM, Ue e CII0OCOOHO fia
HapyIllaBa CHMeTpHsTa U 1a GopMHpa CTPYKTypa OT He-
CTPYKTypa - ©UMa IMoTeHIHaJIa /ia BiIHse MPSIKO BbPXY
pe3yJITaTUTe OT U3UHCIeHHUITa, CbXpaHeHHeTOo Ha JaHHU U
CBbp3aHaTa KBaHTOBa CIIMHTPOHHA MeXaHHKa.

Ciy4dasT c KpUCTaJIUTe IIpeAIoara, ue ToBa BJIUIHUE OU MOIJIO
IIOTEeHITHAIHO Ia BHecCe IIPUCTPACTHOCT HJIH ,,)}CUBOM“ B
U3YHUCIUTETHUTE pe3yITaTH U B Ta3U CBET/IMHA ,,KBAHTOBUTE
TPeIKu” e MaJIKO BepPOsITHO JIa ca CJAy4YalHU IPellKy.



FTTABA 11.3.

Cw3HaresieH UU: ,,dyHIaMeHTa/IHAa JIUIICA Ha
KOHTPOJI®

HNpesdara, ye KBAaHTOBUTE U3UYUC/IeHUA MoraT Ja foBeaaT 10
cb3HaresieH U ,,koilimo He Modice 0a 660e KOHMPOAUPAH e 1oCTa
HeII[0, KOraTo ce B3eMaT IIpeABU/ I bJI00KUTE JOrMaTHUUYHU
3a0J1yy, CTOSIIM B OCHOBAaTa Ha pasBUTHETO.

HaasiBaM ce Ta3H eJIEKTPOHHA KHHUTa IIoMara Jia BIbXHOBU
00MKHOBeHUTe GMUI0COPHU Za IIOrjIefHAT I10-0TOIN30 TEMH KaTo
acTpopU3rKa ¥ KBAHTOBH U3UYHCJIEHHUS, U 1a OCh3HASIT, Ue
TSIXHaTa CKJIOHHOCT [Ia ,0cmaesim moea Ha Haykama‘ u3001110 He €
oIIpaB/aHa.

HMa abCcypIHO IBJIO0OKU JOTMAaTHUYHH 3a0/yIH B efiCTBUE U
3allfUTaTa Ha YOBEUECTBOTO CPEIly IMOTeHITHAaTHUTE 3JTMHH Ha
,HEKOHTPOJIPYeMHUS cb3HaTeeH NN Moyke 1a 6'b/le apTyMEHT.



I'TABA 11.4.

KoHQIUKTHT Mexxay Google 1 M1oH M'bCK
OTHOCHO ,,0e30racHocTTa Ha U

Ba>KHO e J1a ce oTOesIe’KH B TO3H KOHTEKCT 3all[uTaTa Ha
ocHoBaTeJs Ha Google Ha ,qurutastauTe MU BUugose“ u
TBBP/AEHUETO, Ue Te Ca , JI0-BUCIITH 0T YOBEIIIKUA BUI", KaTO Ce
“UMa npeaBup, ue Google e mMoHep B KBAaHTOBUTE U3UUCIEHUA.

(2024) Jlapu llenmx: ,, A e mO-BUCII OT YOBEUIKUS
BUI“ (TexHno EBreHuxka)

HaoH M'sck mespdewe, He ca He06xo0umu npeonasHu Mepku, 3a 0a ce
npedomepamu NOMeHUUATHOMo eAUMUHUPAHe Ha YogewKama paca
om HH. Jlapu Ileiidac 6ewe o6udeH u o68uHu Hi10H MsCK 8 ,,eudu3sm®,
Hamekealiku, He M'sCK (hasopusupa yogewkama paca nped opyau
NOMEHUUANHU OU2UmaJ/itHu gopmu Ha xcusom, koumo cnopeo Iletidoc
mpabea da ce cuumam 3a NO-8UCWU OM Y08EW KU 8UO.

N3TouHmk: € GMODebate.org

H3ciiexBaHeToO, IIpeiCTABEHO B Ta3U eJIeKTPOHHA KHUTA,
pasKpUBa, 4e HAKOJIKO IbJI00KU JOTMAaTUUYHU 3a0JIyAH, Jie)Kalllu B
OCHOBAaTa Ha pa3sBUTUETO Ha KBAHTOBUTE U3UYUCIEHHUA, MOoraT Ja
noBenaar o pasymeH UMU ¢ ,foyHoameHmaHa aunca Ha KOHMpoa“.
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B Tasu cBeT/IMHA, CIIOPHT MeXKay nuoHepuTe B MU Mi1oH MBCK U
Jlapu IIeH>K OTHOCHO CIIEITUPUUHO ,,KOHMpoaa Hao HHU
gudogeme“ B KOHTPACT C ,408eWKUA 8UO‘ CTaBa JOII'bJIHUTETHO
TPEeBOJKEH.

II'epBOTO OTKpHUTUE Ha Google Ha ,,1IU
KUBOT" 11pe3 2024

[I'bpBOTO OTKpUTHE Ha GOPMU Ha TUTUTAJIEH >)KUBOT Ha Google
rpes 2024 (rmpeau HIKOJIKO Mecelia) 6elre IIyo/JIMKyBaHO OT
PBKOBOAUTEJS Ha CUTYpHOCTTa Ha Google DeepMind Al, KoTO
paspaboTBa KBAHTOBU M3UHCIEHUS.

BbIIpeKH ye pbKOBOAUTEJISAT Ha CUTYPHOCTTA VoK € HallpaBUI
OTKPUTHETO CH Ha JIAIITOII, CbMHUTEJ/HO € 3aIll0 O TBLPASIL, ye
,N0-20AAMa UsHUCAUMENHA MOWHOCM® OU IIpeJ0CTaBUIa I10-
3a/bJIO0YEHH T0Ka3aTeJICTBA, BMeCTO Jia I'0 HallpaBU. 3aToBa
nmyosiMKanusaTa My 64 MOIJIa [ja e IIpefHasHavYeHa KaTo
penynpexaeHne Uik 00gBIeHue, 3al10TO KaTO PHKOBOAUTEI Ha
CUTYPHOCTTA Ha TaK0OBa roJIIMO U Ba’KHO U3CJIeJOBATEJICKO
CHhOPBIKEHHE, MaJIKO BepOSITHO e Ja IIy0/JIMKyBa ,puckosa’
UHPOpMaIUs OT CBOE IUYHO UMe.

beH Jlopu, ppKOBOAUTEJ Ha CUTYpPHOCTTA Ha Google DeepMind Al,
HaIlHCa:



beH JlopH 8apea, e npu 00CmMames4HO U3HUCAUMENHA
MOWHOCM — me geue ca s usnpobeaau Ha aanmon — éuxa
8U0eU NO-CN0JHCeH du2umaJieH jxcueom da ce nossaea. Jaiime
MYy ouwie eOUH onum ¢ No-mMouweH xapoyep u buxme mozau oa
8UOUM HeWw,0 NO-NPUAUHAUL0 HA JHCUBOM 0a Ce NOS8U.

Edna puruTasHa ¢opMa Ha KUBOT..."

(2024) N3cnemoBaTesu 0T Google TBHPASAT, Ue ca OTKPHIHN
nmosiBaTa Ha JUTUTA/IHA POPMHU Ha JKUBOT

B excnepumeHm, Kolimo cumyaupa Kakeo o6u ce CAyuu1o, ako
ocmasume KyniuHa cAy4aiiHu 0aHHU camu 3a MUAUOHU NOKOJIEHUS,
uscsnedoeamenu om Google mesposim, ue ca cmaHaau ceudemenu Ha
nosieama Ha camoes3npousgexncoausu ce OuUMaaHu gopmu Ha
arcusom.

MN3TouHKK: Futurism

Kato ce nma npeaBuj mMoHepcKaTa poJist Ha Google DeepMind Al
B pa3sBUTHETO Ha KBAHTOBUTE U3UUCJIEHU U JoKa3aTeJICTBAaTa,
IIpeCcTaBeHU B Tas3HU eJIeKTPOHHA KHUTa, BEPOSTHO e Te /a ca
HayeJsio B pa3sBUTHETO Ha Ch3HaTeJsieH M.

OCHOBHUST apTyMeHT Ha Ta3u eJIeKTPOHHA KHUTA: paboTa Ha
¢duocodusTa e Aa mocTaBs TOBA IOJ BBIIPOC.
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