TEMHASA MATEPUA: BPATA B PYIME MNJTIOTHOCTWU BCEJNIEHHON

ABTOp: Ony6nukoBaHo

PobepT, Despejando Enigmas 20 anpens, 2023 .

BOMNPOCHLI NOANMCHYNKOB

PoGepT: TémMHaa maTepus — 37O NOTeHLManbHasa 3Heprus, KoTopas ecTb y Hac AN CO34aHUSA HaLmX
NposiIBNEHNIA?

Acxu: [leno B TOM, 4TO TEMHasA MaTepus — 3TO BCE TO, O CYLLLECTBOBAHUM Yero YeroBeyveckas Hayka
3HaeT, HO He MOXeET U3MepuTb. [103TOMy, CTPOro roBop4d, Ha 3emsie NOHMMaKT TEMHYI0 MaTepUIo Kak
HEe4YTO B MPOCTPAHCTBE, YTO 3aCTaBNAET CBET UCKPUBNATLCS, KaK 3TO MPOUCXOAUT NpU NpUBAMKEHUN K
BonbLuon macce. Ho OHM HEe MOryT 3HaTb, YTO 3TO Takoe, MOTOMY YTO OHO He BeAET cebs, Hanpumep,
Kak YépHas ablpa, a NPOCTO HAaXO4MTCH TaM... MeLlaeT U UcKaxaeT BCE. [103TOMy OHM He MOryT NPUATY
K COrnacuio OTHOCUTENBHO TOrO, YTO 3TO TaKoe.

[MoaToMy S HE MOry ckasaTb, YTO 3TO Takoe B X TepMmHax. Ho, ncnomnb3ysi YNCTYIO NIOTUKY U TO, YTO S
3Hal0 C NOMOLLbIO HEYENOBEYECKNX TEXHOMOMMI N HAyKK1, S 3aKmto4ato, YTO TEMHas MaTepus — 3To BCE,
YTO €CTb, HO YEronan He NPU3HAIOT, Kpome e€ 3a(PeKTOB, HO HE TO, YEM OHa ABMNSETCA. Takum
o6pasom, oHa BKItoyaeT B cebsi BCE napaHopMarnbHoe, gaxe 3dump, W... NOTEHUMANbHYK SHEPTUIO
ahmpa A paccmaTpuBalo Kak Tak HasblBaeMyto TEMHYIO SHEPIU0. OTO ONpeaeniEHHO BrMsiHUE ApYrnx
NNOTHOCTEN, KOTOPOE BbI3bIBAET NUCKAXKEHNE, MUBMEPSEMOE YYEHBIMU Ha 3EMNE, HO OHU HE 3HAKOT, YTO
9TO TakKoe.

PobepT: Ho 3710 e He kak noptan, npasaa? Wnwu kak noptan?
Acxu: Her.

MNowa: Cnacunbo, Acxn. Ho nHTEepecHo, 4YTo OHKU BOOOLLIE 3aMEeTUMNN, YTO TaM eCTb YTO-TO, YTO BNUSAET
Ha maTteputo. Kak nm yganoch 3To 3aMeTUTb?

Acxu: NMNoToMy 4TO OHO M3rMbaeT NPOXOASALLUNA CBET, UCXOASALWMIA OT OOBbEKTOB, HAXOASALWMXCA NO3aaN.
OHKM MOryT €ro n3amepuTb, HO OHM HE 3HAtOT, YTO 3TO TAKOE, U OHWU 3HAKOT, YTO ECTb MHOIO TaKoro, Yero
OHW He 3HaloT, YTO 3TO Takoe. BOT noyeMy OHM Ha3Banun ero TEMHOM MaTepuen.

Po6epT: Ho 4 gymato, 4TO €€ MOXHO nepeceyb, Unn HeT?

Acxu: Ecnn Gbl OHK I'IpI/l6bIJ'II/I B 3TO MeCTO Ha Kopa6ne, OHU Bbl HAYEro He HaLnw, NOTOMY YTO 3TO HE
ObIno Obl B X NIIOTHOCTW. OL[HaKO OHO BCé paBHO UCKaXaeT I'IpOXO,EI,FlLLI,I/IIZ Yyepeal HEro CBerT.

Fowa: A noyemy oHa 310 genaet? lNoyemy oHa nckaxaet CBeT?

Acxu: nOTOMy yTO Ntobas macca aBnseTca NpoAYyKTOM rpasuTauunn, Kotopad eCtb B 3TOM MeCTe, U
9Ta rpaBuUTalumnAa TonKaeT CBET B HanpaBneHMn CBOEIro NOTOKa, TeEM CaMbIiM UCKaXXad BEKTOP ABUXEHUA
€ro nepBoHa4daljibHOro NpPoxoXxgeHu4.



Pob6epT: Thl Nnepexoaunilb U3 O4HON NNOTHOCTU B APYrY0 MNAOTHOCTb. 3HAYUT, 3TO YACTOTHbIE
COCTOSIHUA?

HAcxu: VimeHHO Tak.

PobepT: OT0 04eHb MHTEpPeCHO. M3rmbaeT cBeT, NOTOMY YTO OHA HE HAaXOAMUTCH Ha TOM Xe YacToTe?

fAcxu: CeBeT HaxoanTCs B HECKOMNbKUX MIOTHOCTAX OQHOBPEMEHHO, 3TO YacCTb €ro XxapakTepucCTuk. OH
NnpoABNAETCA TOJIbKO B TOW MU NHOM ONWUHE BOJHBI, NOTOMY YTO MNTIOTHOCTU — 3TUM U ABJTIAKOTCA,
pa3HbiMn AnNnMHamMum BOJMH U 4YaCTOTaMW.

PoGepT: Ho oHa nmeeT kakyo-To oopmy? Hanpumep, «cdepar?

Acxu: OHU NpefCcTaBNAT 3TO Kak cpepy, HO B AENCTBUTENBHOCTU 3TO NOXOXE Ha CryCTKN Yero-To,
MMEIOLLLEr0 MaccCy, C TOYKM 3PEHUS BOCMPUATUS YENTOBEYECKON HaYKM.

Mowa: YTto aTo NpeacraenseTcs Kak cpepa? A aToro He noHsaNa.
Po6epT: OHa roBOpuT, 4TO 3TO MNOXOXE Ha NATHA TEMHOWN MaTEepUMN.

Acxu: CDopma NPUCYTCTBUA TEMHOWN mMmaTtepumn, nsamepdemada B TOM Ui MHOM MeCTe NpoCTpaHCTBAa.

Fowa: Bonpoc ot nognucyuka: «lpesnaeHT n npodeccop pusnkn MexagyHapoaHoro yHMuBepcuteTa
Maxapuwm B CLLUA roBopuT, 4TO TeOpuUs CTPYH NpeackasbiBaeT CyLlecTBOBaHME TEMHON MaTepuu, n
YTO OHa pacnagaeTcs u cnabo B3anmogencTByeT C Hawen 0bblYHOM MaTepuen, anektpudeckn. OH
npegnonaraet, YTO U3 HEE TakKe MOryT COCTOSITb TOHKasi MaTepus 1 TOHKMe Tena, u aéT o6bsCHeHne
TOMY, YTO Mbl CKITOHHbI Ha3biBaTb 5D Mmupom. OHa B3aMMONpPOHUKAET C Hallen COOCTBEHHOM
MaTepuen, Takon e CIOXHON, NoTeHUManbHO, BO3MOXHO, bonee CnoXHoW, 1 B3auMOAENCTBYET Kak
CBepXTeKy4as XXnaKocTb unu ceepxnpoBogHuk. OHa ByaeT CUbHO NPUTAMMBATBLCS K KOTePEeHTHbIM
ymaMm n 1.4. COOTBETCTBYET NN 9TO TaUreTeaHCKON TOYKE 3pEeHUS?»

Acxu: Xota MHe NpuAETCA U3y4nTb BCE, YTO roBOPUT npodeccop 1, 0TOPOCUB TEOPUIO CTPYH, KOTopas
Aaxe Ha 3emre nofiHa HecooTBETCTBUI U Ablp, A, OH Ha NyTn K OBHapY>XeHMo TOro, YTO TEMHas
mMaTepusi cama no cebe ABNAETCA NPU3HAKOM CyLLECTBOBaHUSA OPYrNX NIIOTHOCTEN.

Mowa: A npocto nepegana 310, NMOTOMY YTO 3TO 3BY4Yasio pa3dyMHO, HO S HE 3Hal0, O YEM UAET peub.

Acxu: 3T0 pasymMHo, 51 BCE NOHMMal0. N3noXeHO CBA3HO, XOTA S HacTamBalo, YTo S eLWé He Buaena
Bcewn ero Teopun. CynepxmakocTtb, JA ---> Kak Mbl y>xe roBopunu, apmp — 370 XUOKOCTb, U
MPOCTPaHCTBO BeAET cebs Kak XXMOAKOCTb.

Po6epT: 3HauuT, OH ABMXKETCS B NPpaBUSIbHOM HanpaBneHnn?
Acxu: [a.
PoGepT: B TEMHON MaTepum Takke eCTb BpeMEHHble NUHMK? [peanonaraeTcs, YTo 3TO Tak, Aa?

Acxu: 310 Hepa3gennmmMmasa TKaHb. HeBO3MOXHO OTAENUTL OAHO OT Apyroro, HO 3TO 3aBUCUT OT TOYKU
3PeHnNA CO3HaHUA, KOTOpPOE NopoXxaaeT N NepexmnBaeT 3TN Apyrne nioTHOCTU.

Fowa: KakoBa cBA3b Mexay marnen / TEMHbIMU UCKyCCTBaMM U TEMHON MaTepuein? Bo3moxxHO nn
MaHUNynNUpoBaTb TEMHOW MaTepuen?



Acxu: Marna HE manHunynupyeTt TEMHOW Matepuen, HO caMma Marus UMeeT MPUYMHbI U CBOMCTBA,
KOTOpble YernoBeyeckasi Hayka He NPU3HaET, NO3TOMY 4, FCxu, Aenato BbiBOA, YTO 3TO TOXE TEMHas
mMaTepus. [1oCKonbKy YenoBeyeckas Hayka COOTHOCUT CyLLEeCTBOBaHNE TEMHOWM MaTepuUmn TOMbKO C
06beKTaMm B KOCMOCE M O4YEHb BOMbLIMMN KOCMUYECKMMU 0bnacTamn. Ho He ¢ BeAbMUHbIM KOTMIOM.

Tonbko NOTOMY, YTO OHU NPOUCXOOAT U3 TOrO, YTO YerioBeyeckas Hayka He NoHNMaeT,
cnepgoBaTenbHO, N3 «TEMHOM MaTtepumny. [NpoCcTo BCe 3TN BONPOCHI OCHOBAHbI Ha FI0XKHOM
NpeanockbIfike, YTO TEMHas MaTepus — 3TO YTO-TO. ATO He aHTMMaTepus. TEMHas Matepus — 310
He4To, O CyLLeCTBOBaHUMN Yero U3BECTHO, HO HEU3BECTHO, YTO 3TO TAKOE, U TOMNbKO C TOYKM 3pEHNS
4YenoBeYeCcKoM Hayku, NOTOMY YTO, KaK 9 06bACHMNa BYEpa, €€ CyLLeCTBOBaHNE HE NPU3HAETCS
HayKaMn pa3BUTbIX MeX3BE3aHbIX 00LecTB. TEMHas maTtepus nepecTtaét ObiTb TEMHOM MaTtepuen B
TOT MOMEHT, Koraa Tbl onpegensielwb kakoe-nnbo CBOMCTBO AN HEE, NOTOMY YTO MMEHHO TOrga oHa
nepecTaéT ObiTb TEMHOM M HAa4YMHaeT obnagaTb CBOMCTBOM, TO €CTb HA4YMHAET BbITb YEM-TO.

PoGepT: 3HaunT, TEMHAA MaTepust — 3TO HEYTO U3MeHsLeecs? MoXeT nn oHa ObITb
n3meHsaoLenca?

Acxu: HET, aTO CBOMCTBO, TEMHasA MaTepusi MPOCTO €CTb.

Fowa: Torga 10, YeM SBNSIETCA AKCTPACEHCOPHOE BOCMpuaTue, Toxke dyaet TémMHon matepuen, Ho HE
OJ151 YernoBEeYeCKOM Hayku, NOTOMY YTO ANSA HUX 3TO HEYTO KOHKPETHOE B NPOCTPAHCTBE.

Acxu: [1a, HO A HacTamBalo, YTO 3TO Knaccuukauna TEMHON MaTePUn, KOTOPYIO paclumpuna «Acxmy,
a He TO, YTO YenoBeyveckasd Hayka NOHMMaET nod TEMHoN matepuen. Ho «Acxm» onnpanack Ha
YyenoBeyeckoe onpeaerneHne, YTobbl BKMNIOYMTL BCE acneKTbl, KOTOPbIE NO NOrnKe A0MKHbI Oblnn Obl
Takke 6bITb TEMHON MaTepuen.

Mowa: [1a, 4 noHumato. N ato: « TéMHas maTtepusa onucbIBaeTCs Kak HEM3BECTHAdA YacTuua, Kotopas
B3aMMOLENCTBYET C rpaBuMTaumen M MOXeT OTKIMOHSATb CBET, KakK B Criydae ¢ YepHbIMKU Ablpamun. B
cny4yae ¢ YEpPHbIMU AblpaMu, YTO Ha CaMOM Jerie OTKITOHSET CBET?»

Acxu: A Hukorga He Buaena, 4Tobbl B YenoBeyeckon Hayke TEMHas maTtepusa koraa-nnbo
onucbiBanachk kak yactuua. NoaToMmy Mom oTBeT — HeT. [1oCKOMbKy ecrnu 3To YacTuua, To 310
0O3Ha4vaeT, YTO OHa ABMSAETCHA YEM-TO KOHKPETHbLIM, TOr4a Kak €ANHCTBEHHOE, YTO onpeaenseT TEMHYH
MaTepuIo, 3TO TO, YTO OHA €CTb, HO HEM3BECTHO, YTO 3TO TaKOe.

Mowa: [1a, HO ecnn He obpallaTb BHUMAHUA Ha 3Ty YacCTb, YTO Xe 3TO Takoe, YTO nsrnbaeT cBeT B
YépHou ablpe?

Acxu: YépHas abipa — aTO Y€pHas Ablpa, ToYka 60MNbLION MacChl U CUHIYNSIPHOCTU, 3TO HE TEMHas
matepusi. A To, 4To n3rnbaeT CBeT, 3TO rpaBMTaUns.

Po6epT: Ho eé yxxe onpenenstoT kak NNoTHOCTb «5D».

FCowa: Y HMX NpOoCTO HEeT A0CTyNa kK 3TOMY C UX OFrpaHMYeHHbIM BocnpusTueM. Kak, Hanprumep, anbgbl
nT.o.

«MoXeT N1 TEMHas maTepusi COCTOSITb U3 BCEN SHEPrM, KOTopasi He MaTepuannsoBarnach, HO
SIBMSIETCA SHEpruen 4o 1 Bo Bpemsi GOpMMPOBaHUS MaTepUn?»



Acxu: 3TO yMHbIN BONpoC. XOTH TEMHaa MaTtepusi He onpeaeneHa, U NOCKonbKy TEMHaA MaTepus U
TEMHasA aHeprusi — 3To 04HO U TO Xe... MaTtepua = aHeprud, 1o [JA. NponcxoguT To, YTO YacTb APYrux
NNOTHOCTEN, KOTOpasi BMSET Ha HAabngaemyo 1 N3mMepsemMyto NIIOTHOCTb C TOYKM 3PEHUS
YesioBeYECKON Hayku, NpocavymMBaeTcs B MaTepuasibHbI MUpP, NMPUHMMaeMbIn nogbmu. Ho, Kak s yxe
o6bAcHUNa paHee, TEMHas MaTepus — 3To Bce Apyrne nnotHoctn. OgHaKo, NOCKONbKY BCE ABNAETCA
Anana3oHOM 4YacToT, 3TO MMEHHO Te, KoTopble Bnuxe BCEro K Yyactotam, COCTaBNAOLNM
Habnogaembln YeNOBEKOM MUP, NPOCaYMBalOTCA N BMSIOT HA CBET, KOTOPbIN BUOAT YYEHbIE.
CnepoBatenbHo, JA.

To, YTO NPUCYTCTBYET TaM KaKk TEMHasi MaTepPUs C YErTOBEYECKON TOUKM 3PEHUS, CaMO SIBMSIETCH YEM-
TO, HaxogALWMMCSA B nNpouecce matepmanmsauun. la. inn 4to-To NoYTH Ha TOW Xe YacToTe, YTO U
MaTepuanbHbI MUP, BOCIPUHUMAEMbIN NIIOObMU.

POGGET: Korpa Tbl BXOAMLUb B TéMHyIO mateputo, 4YTOObI nepe|7|TV| B KaKylo-TO MJIOTHOCTb, MOXELUb I
Tbl BEPHYTbCA B MECTO CBOEro I'IpOVICXO)K,D,eHI/IFI? nn Tbl 386J'Iy,D,VILLIbCFI?

Acxu: Ecnn y Tebsa ecTb YacToTHas kapTa, Tbl He 3abnyauwbes. VIMEHHO Tak NyTeLwecTBYOT
KocMuyeckme kopabnu. VickaxkeHHbIn Bonpoc. TEéMHas Matepmns 3TO HE MECTO, Kyada MOXHO Obino 6ol
BonTN. O4HAKO, C HAy4YHOW TOYKM 3PEHUS, BXOA B APYrYy NAOTHOCTb — 3TO BXOL B TEMHYKO MaTepuio,
Nno onpeaeneHuto.

PoGepT: Xopowo. Hy, KOHeYHO, ecnun Tbl BXOAULLb, TO 3TO YXKE HEe TEMHas MaTepust.

Fowa: «B npouecce maTepuanmsaunmny. 3Ha41T, 3TO He ObINo Obl YeM-To ewé HE nposiBneHHbIM B
dopMe NPOCTO SHEPIUN, UK 3TO Takke? Vnn aTo HE NPOSIBIEHHOE HEYTO HE BAMANO Obl Tak CUILHO,
n3-3a OTCYTCTBUSA 6NIM30CTH, KakK Tbl FOBOPULLIL. Hanpumep, CyLHOCTM O4YEHb BbICOKOM NITIOTHOCTU 6e3
dopMbl Takke BbinNn Bbl HaCTb0 TEMHOM MaTePUK, He Tak Nn?

Acxu: 310 HeyTo ---- NMOYTU ---- B MaTepmanbHOM MUpPeE, 1 TONbKO B HEOOMbLIOM AnanasoHe
pasHULbl BUOpaLMOHHbLIX YacToT. 1 aa, BbICOKOYACTOTHbLIE CYLLHOCTM AO0SMKHbI Oblnn 6bl HAXOANTLCA B
TOW YacCTn, KOTOPYIO N0AN Ha3biBalOT TEMHOM MaTepunein. IMeHHO No3ToMy s BKIoYUna BCé
napaHopmanbHoe B TEMHYIO MaTepuio.

MNowa: TémHas mMaTepua 3KkBMBarneHTHa ApyrmmMm nioOTHOCTAM.

Acxu: B ocHOBHOM fa, XOTA OHa MOXET BKIOYATb U YTO-TO APYroe, NPpUCyTCTBYIOLLEE, HO HE
onpeaenéxHHoe.

4 HacTamBato Ha TOM, 4YTO TéMHy}O MaTepuro He crneayeT BOCNpUHNMaThb KakK HEYTO, €€ eINHCTBEHHOE
Ka4yeCTBO — cyuieCcTtBoBaTb, 1 NMpn 3TOM €€ HEBO3MOXHO onpenennTb Kak He4YTO KOHKpPEeTHOeE.

Po6epT: [locka A4ns CnMpUTUYECKUX CeaHCoB TOXe?
Acxu: He gocka, aTo NpoOCTO AEepeBO U NNACTUK, a TO, YTO ABUraeT MHANKATOPHYH YacTb — [A.

POﬁeET: Ho Beab NNOTHOCTb MOXHO onpeaennTb Kak HEYTO KOHKPETHOE, TaK Beﬂb?

Acxu: [1a, n Mbl onpegensem aT1o yxxe noyvtn 6 net. OavH yyéHbii Ha 3emne onpeaennn TEMHYH
MaTepU1IO Kak HeYTO, YTO NOKa3bIBaeT, YTO HayKe eLLé MHOroMy NpeacToOUT HayYnTbCs <---<--->,



Mowa: TémHaa maTtepusi, OMEBUAHO, TAKXKe JOMMKHA BKOYaTb BCE NapasnesibHoe... He TOMbKO
«BbICLUME» MIAOTHOCTU, HO Aaxe 3D... HO anbTepHaTMBHbIE. [TOTOMY YTO 3TO Takke ObIfo Obl eLLée
OAHOW MIOTHOCTbIO BOCMPUATUSA B KOHLLE KOHUOB. [1a?

Acxum: [1a, NocKonbKy BCE 3TO NULLUb Anana3oHbl BOCMPUATUSA KOro-To, KTO obnagaet co3HaHvem, JA.
IMOCKONbKY HET HUYETrO, KPOME CO3HaHUS.

PobepT: 370 ypoBHU CO3HaHUSA. [03TOMY ANs APYrMX BUAOB, TaKMX Kak TavreTeaHubl nnm
CBapyyHMaHKK, 3TO He Ha3bIBaeTCA TEMHON MaTeEPUEN.

Acxu: Het. 310 NpPOCTO Apyrmne niioTHOCTW. To ecTb Ans HayKu MEeX3BE3OHbIX LMBUNM3ALNIN 3TOrO
NOHATUA HE CYyLLECTBYET, MOTOMY 4TO TEéMHas MaTepua yxe o0bsiCHeHa, npoaHann3npoBaHa un
onpeaerieHa Kak apyrme nioTHOCTH.

Pob6epT: [MoToMy 4TO y Bac OTNMYHOE OT HaLUEero BOCnpusaTume.

Fowa: [laxe ecnu y Teba HET co3HaTeNbHOro AoCTyna K HUM, BepHo? MpocTo 3Hast, YTO OHM
CYLLLECTBY!IOT.

Acxu: Oa.

Fowa: CmMoTpu, 3TOT YENoBeK BCE NpaBuUibHO NOHAMN: «MoXeT ObITb, ACXMN pacckaxeT HaMm CBOU

MbICIIN O TOM, YTO Ntoan Ha 3eMne MoryT BOCMPUHMMATb TOSbKO OKOMO 4 1iun, No KpanHen Mmepe,
meHee 10% peanbHOCTU, a ocTanbHble 6onee 90% cumTatoTes..... TEMHOW MaTepuen. S 3agatochb
BOMPOCOM, SIBNSAETCA NN 3TO pa3yMHbIM CNIOCOOOM ONUCaHNsi TEMHOW MaTepumy.

Acxu: A nveto B BUAY, 4TO 3TO NPUMEP KONOCCarnbHOM pasHULbl MeXxay NOHUMMaHUEM U YPOBHEM
MEX3BE3AHOM HayKn N YenoBe4eCcKon Hayku. TOMbKO Ta pearnbHOCTb, KOTOPYH BOCMPUHUMAIOT N0AMW,
onmxe k 3%.

MNowa: «TémHaa matepusi — aTo rae obutaet bor?»

Acxu: Het. Bor HaxoauTtca Be3ne, bor ectb Bcé. bor — 310 co3HaHue.

NcToYHMKM:

https://www.youtube.com/watch?v=A6sggePTWKE
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