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HenaBHo, kak 1 ObLIO MPeICKa3aHO, PEISTUBHUCTHI OTISITh
0OHApPYXWJIM TPaBUTALIMOHHBIE BOJIHBI (1I€JIBIX YEThIpE pasal).
[Ipuyem, oiMH pa3 OHU Kak ObI «COBMECTHIIN» OOHAPYKEHUE C
HEKOW BCIBIIIKOW, TPOU30LIEANIEN HA Kpato BeerleHHOo.
Ceituac rotoButcs npucyxaenue lllnoGeneBku (Takoe
ncTuHHOE Ha3zBaHue HobeneBckoil mpemun, npemMun
MOJIMTU3UPOBAHHOM M HAITMOHAJILHO OPUEHTHUPOBAHOM) 3a
“OTKpbITHE TPAaBUTAI[UOHHBIX BOJIH”
(https://ria.ru/science/20171002/1506030751.html,
https://ria.ru/science/20171003/1506089214.html)
IIpuxoauTcst BEpHYTHCSI K 3TOMY BONPOCY.
Kax m3BectHo, B OTO npenmonaraercs, 4To rpaBUTaLUs SBJISIETCS HCKAKEHUEM METPUKH
MIPOCTPAHCTBA, XOTS, YTO TAKOE MPOCTPAHCTBO M YTO 3TO 3a cTpykrypa, OTO He
Pa3bICHSIET, @ CKOPOCTh PACTIPOCTPAHEHUS TPaBUTALMH (U, COOTBETCTBEHHO,
TPaBUTAIMOHHOM BOJIHKI), KOHEUHO ke, paBHa C.
Ho GomnbIioe komuecTBo “mapagokcoB” (HECTHIKOBOK TEOPUH C IKCIIEPUMEHTOM
Y MIPAKTUKOW ) CBUICTEILCTBYIOT O HenpaBuiabHOCTH KoHIenmu OTO.
B yacTHoOCTH:
1. CkopocTh pacnpocTpaHeHHUsi 'PABUTAIIMM HA MHOTO NOpsiakoB Bhiiie C. Jleno B
TOM, YTO €CJIM 3Ta CKOpoCTh paBHa C, TO BO3HUKET psiji mapagokcos. Hampumep, eciu Ob1
OpOUTHI TUIAHET U CIIYTHUKOB OBLIN OBI KPYTOBBIE, TO 3TO ObI M TiponLIo. Ho opOuTHI
AIUTUNTUYECKUE U, IPU yJATIEHUU WM NPUOIMKEHNUH TUTAHEeThI I JIF000T0 HEOECHOTO
tena k ConHity (3Be3z€), CUrHaI 00 U3MEHEHUH MOJI0KeHUsl (IPaBUTALMOHHOTO
MOTEeHIIMAaJa) TOUIET He cpa3y, a C 3aIePKKO. DTO ObLIO OBl UTO-TO BPOJIE
3aras/bIBaolIUX MOTEHIINAJIOB U 3TO ObLIO OBl JaBHO 3aMedyeHo. Hanpumep, npu
W3MEHEHUU OTHOCUTEILHOTO MOJI0KEHHSI MACCUBHBIX I'PaBUTHUPYIOIINX Tel (yaaneHue
WK cOMKEHne), TakuX, kak napsl 3emis — Jlyna, FOnurep — ComHile, 1BOMHbIE U
KpaTHbIE 3BE3/Ibl U T.II., IPOU30MIET U3MEHEHHE O0IIEro TPaBUTALMOHHOTO TOJIsA, HO 3TO
M3MEHEeHHE OY/IeT pacloCTPaHIThCs co CKOPOCcThio C (ecau CKOPOCTh pacpOCTPaHEHUs
rpaButanuu paBHa C), 4To 00s3aTeIbHO JOJKHO ObLIIO OBl CKa3aThCsa HA MX TPACKTOPHH
Y He MOTJIO OblI ObITh He3aMEUEHHBIM. A B TajlakTUKE (€CId, OIATH XKe, CKOPOCTh
pacnpocTpaHnenus rpaButanuu paBHa C) Oyar nonHblil xaoc. Ee rpaButanus coznaercs
CYIEPIIO3UIMEN T'PAaBUTALIMN MUJTMAPAOB 3BE€3/1, HAXOJAIIUXCS Ha PACCTOSIHUM JIECATKOB
CBETOBBIX JIET APYT OT Apyra. Toraa rpaBuTanus 3B€3/1bl JOMIET 10 COCETHEN 3BE3/bl,
KOTOPOil B 3TOM MecTe yKe IaBHO HeT. B 3Tom ciyuae 3Be3/1bI Oy1yT ABUTAThHCS IO
HE3aBHUCHUMBIM TPACKTOPHSIM U TAJTAKTHKA PACCHITIETCS.
B cBoe Bpems, 3aa05r0 10 DiHIITEHA, Jlannac npoBen aHaau3 CKOPOCTH
pacipocTpaHeHHUs TpaBUTAIMH (Ha OCHOBAaHUH U3MepeHUN ABMKeHus JIyHbI) U Hallen,
YTO 3Ta CKOPOCTh JI0JKHA MpeBocxoiuTh C Ha MHOTO nopsakoB. HenaBHo
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amepukaHckuil actponoM Tom Ban @naHprH BBIYUCIWIL, YTO €CIIU ObI CKOPOCTh
rpaButanuu Obu1a paBHa C, To 3eMIis ABUrangach Obl M0 PACKPYIHBAIOIICIHCS CITUPAIIH,
4ero, €CTeCTBEHHO, He HaOtoaaercss. KpoMe Toro, Ha MpUHILIMIIE MTHOBEHHOTO JIEHCTBUS
(ampHOICHCTBHS) CTOUT Besl HeOecHasi MexaHHuKa. Takum 00pa3oM, CKOPOCTh
pacnpocTpaHeHHsl TPABUTAIINU MPAKTHYECKH 0eCKOHEYHO BeJIMKa (Toraa, eciin

C >0, T0 A —>00 M HUKAKOW BOJHBI HET!). YiKe 3TOro 10CTATOYHO, YTOOBI
NOCTABUTH M0/ COMHEHHeE “pe3yIbTaThl IKCIIEPUMEHTOB 110 00HAPYKEHUIO
rpaBuTalMOHHOI BoiHbl” Ha LIGO.

2. Kpome T0T0, €ciii CKOPOCTh pacipoCcTpaHeHus rpaBuTaiu papaa C, To He MOTYT
CYLIECTBOBATh ‘‘UepHBIE IBIPHI” C MAaCCOM B MUJUIMOHBI COJTHEYHBIX (Macca, HHEepIus,
3apsi ¥ TPaBUTAIMS TEPSIFOTCS 32 “TOPU30HTOM COOBITHIT” U HE BBIXOJAT HAPYKY), a
“yepHble JAbIPBI” JOJHKHBI MPEACTaBIATh co00i my3bipu. [Ipu aTOM «depHas apipa»
MOXET “TPOTJIOTUTH” BCIO BeeneHHyro, HO 9TO HUKAK HE MPOSIBUTCS CHAPYXKHU.
EcTtecTBeHHO, BOKPYT HUX HUYETO HE JIOJDKHO BPAIaThCs U OHU HUYETO HE JIOJKHBI
MPUTITUBAT U “TIPOTJIaTHIBATD .

3. Ecii koaddunmenT B popmyiie rpaBUTAIMOHHOTO OTKJIOHEHUS JTyda CBETa paBeH 4, a
M0 KOPIYCKYJIApHOU Teopur HpI0TOHA, OCHOBaHHOW HA 3aKOHE BCEMHUPHOTO TATOTEHUS,
OH paBeH 2, TO He0OX0JMMO MEHSTh BCIO HEOECHYIO MEXaHUKY, TaK Kak IO
“reo1e3n4eCKON JINHUN NCKPUBJIEHHOTO IMPOCTPAHCTBA-BPEMEHH~ IBUKETCS HE TOJIBKO
Jy4 CBETa, HO U MaTepHalIbHbIE Tefa.

4. JIns BOSHUKHOBEHHUSI KoJieOaHUH (B YaCTHOCTH, BOJTHBI) HEOOX0JMMa BO3BpaIaoIast
cuia, cmemenHas Ha 90 rpan. no daze. ¥ OTO oHna He mpocMaTpUBAETCS — C YETro
BJpPYTrMETpPHUKa IPOCTPAHCTBA CaMa J0JKHA BO3BpAIAThCsl B HCXOIHOE MOJIOKEHHUE?
Ecnm sxe Bo3Bpararomieii CHitbl HET, TO 3TO Oy/IeT eMMHUYHBIN UMITYJIbC.

5. Cornacuo OTO nedopmanus mpocTpaHCTBa U ecTh TpaBuTanus. Ho «aedppmanus
IIPOCTPAHCTBa» 3eMJIell COBEPIICHHOH HUYTOKHA (COTKJIOHEHHE JIy4a» COCTABIISIET
TBICSYHBIE JI0JIU CEKYH/IbI), B TO BpPEMs, KaK rpaBUTalUs 3€MJIM JOCTATOYHO OOJIbIIAs.
OueBuaHO, yTO IpoQuIN «aAedopMaluu» U rpaBUTalUU He coBnagaroT. [lomyqaercs, uyto
Win «Jiepopmanus» (KpailHe HUYTOXHAas) BBI3bIBAECT I'PABUTALIMIO, WIN TPaBUTALUS
BBI3bIBAET KpaliHEe HUYTOXKHYIO «aedopmaruto». Torna BBIXOIUT, 4TO «aehopManus» u
I'paBUTALMS — 3TO HE3aBUCHMBIE SIBJICHUS U YTO I'paBUTALlUs IEPBUYHA (MICTOYHHK) U OHA
BBI3BIBAET «Ae(hOpMaIMIO IPOCTPAHCTBAY C €€ «OTKJIIOHEHHUEM JIyda». M1 BBIXOAUT, YTO
«gegopmanus» — 3T0 TOJBKO MPOSBICHUE I'PAaBUTALMK? A TOI'/Ia UTO e TaKoe
TpaBUTAIASA?

! onsTh K BONpocy 0 «<rpaBUTALMOHHBIX BOJIHAX» U «JI0Ka3aTeabcTBax» OTO:
IIpencraBuM, 4To AEMCTBUTENILHO MIPUIILIA IPAB. BOJIHA, 00pa30BaB Ha BpeMs 00J1acTh
nedopmupoBanHoro npocrpancTsa. Ilpu 3Tom o/1HO 1IeHO MHTEpPEpOoMETpa
pacTAHYJI0Ch, a Ipyroe cxajiocb. COOTBETCTBEHHO, PACTSIHYJICS (MU CXKAJICS) pE30HATOP
3aJJaloIero Jla3epa U MPOCTPAHCTBO B HHTEP(HEpOMETpE, B KOTOPOM PaCIPOCTPAHSAIOTCS
3JIEKTPOMArHUTHBIE BOJHBI. PacTsHYIUCH (MM CXKAJUCh) U BCE ITAJIOHBI BPEMEHU U
nnuHbl. Eciay, HanpuMep, U3MepsTh JUIMHY Tuled HHTepdepomMeTpa JTMHEHKOI, TO B
OJITHOM HarpaBJIeHUH OyJeT pacTAHYTHI U IUIeYO U JIMHEHKa, a B JPyroM OHU OyayT
ckaTel. B pesysabTaTe Bee OyaeT CKOMIIEHCHPOBAHO. JTO K€ OTHOCUTCS U K JUIMHAM
BOJIH B IU1e4ax uHteppepomerpa. Heab3s, Haxoasich B 3-X MepHOii rpaBUTANMOHHOM
BoJIHE (B 001acTH 16()OPMUPOBAHHOTO NMPOCTPAHCTBA), €€ 3aPEerHCTPHPOBATH




NpuoopamMu, KOTOpPLIE TOKEe HAXOASATCHA B 3TOM BoJHe (06aactn). Y LIGO-BueB sta
obnactek umena pazmep npumepro 1500 kM (mpu gactote rpas. Boinbl 200 ['m).
Ou4eBUHO, UTO B ATOU 00JIACTH HAXOIUIUCH BCE ANEMEHTHI U YCTAHOBKU U CUCTEMBbI
U3MEPUTEIBHUM.

A LIGO-BupI (1 mpoune “IOBIBI I'PaB. BOJIH) BUAUMO MEPEIyTAIN TPAaBUTAIIMOHHYIO
BOJIHY C IIPWJIMBOM — BHE JIe()OPMHUPOBAHHOTO TIPOCTPAHCTBA CTOUT HEKUH
“Ha0mogaTens”’ ¥ CMOTPHUT KaK PacTATHBACTCS IUIEU0 HHTephepoMeTpa.

Kpowme Toro, B mneuax unreppepomerpa LIGO crosT chepudeckue 3epkana ¢ poKycamu
Ha MOBEPXHOCTHU JPYyT Jipyra. Takoi pe3oHaTOp HA3BIBAETC YCTOMUMBBHIM. OH
KOMIIEHCUPYET pacCTpOMKY NpU HE3HAYUTEILHOM IOBOPOTE 3epKai. To ecTh, mpu
IIOBOPOTE 3€pKajla OCh CMEIIAETCs U3 LIeHTpa K nepedepun. [1pu s3Tom HacTpoiika He
Hapymraercs (I03TOMY €ro Ha3Balld KyCTOWYHBBIM»), HO MCHSIETCS JUTMHA TTyTH JIy4a.
Boo01ie-To, 310 Ha3bpIBaeTCA NONEPEYHON MOJION U Ja3ep ¢ TaKUM PE30HATOPOM
paboTaeT B MHOTOMOJIOBOM PEXHME U CBETHT Kak oHaph». B Hamem ciydae Masbie
MMOBOPOTHI 3€PKaJl U3 3a BUOPALIMH WK APYTUX MPUUYMH MEHSIOT IJUHY ITYTH JIyda U
MOTYT OBITh IPHHATHI 33 yUIMHHEHHE Tuieda naTepdepomerpa. LIGO-Bam npunuiocs
TOWTH Ha 3TO, KOT/Ia OHU HE CMOTJIN CHIOCTUPOBAThH pe3oHaTop Papu-Ilepo (Tuioko-
napajuiensHeiif). M Boo6ie-To, cheprueckre 3epkana B UHTEpPEpOMETPhI HE CTaBST.
[ToHSTHO, Y4TO 3TO CTABUT O]l COMHEHHE JOCTOBEPHOCTh X «HAOIIOIEHUI».

Tak uTo ke OHU HU3MepPAT? A «u3MepsATh» OH 00s13aHbl. Ha atn
«TpaBUTAIMOHHBIE 00OCEPBATOPHUM» MTOTPAUYECHBI MIJIJTUAP/IBI U TTyTH Ha3a/ HET, a TO
CTIPOCSIT, «a Ha YTO YIIJIH IEHBTU»?

Mertouka Takux “U3MEpeHui” U3BECTHA U JIABHO MpUMeHseTcs. [[puMeHuTenpHO K
OTO nepBbIM €€ UCNOJIb30BA DIJANHITOH, CO3HATEIBHO MOTACOBAB PE3YJIHTAThI
u3MepeHust OyATo Obl «IPaBUTALIMOHHOTO OTKJIOHEHHH JTy4yeil 3Be3/1», MPOXOASIIUX
psanom ¢ Conrnem. Boo6mie-to, DnauarTon 6601 “danatom” OTO u, mo-puauMomy,
CUMTaJ, YTO “IeJIb ONPAJABIBAET CPEACTBA .

A 9Ta “MeToMKa” 3aKIIF0YAETCS B CIEMYIONIEM: OepeTcsi O0JIBIIOe YUCIIO U3MEPEHHUH U
U3 HUX BBIOMpPAETCs MOJIXOIINE, a OCTalIbHbIe OTcenBaroTcs. OHa 0cOOEHHO
MPUMEHNMA K U3MEPEHUSIM BEJIMYMH, aMILUIUTYy1a KOTOPBIX COM3MEpUMa C IIyMaMu —
“CHUTHAJIOB” MHOKECTBO, BBIOMpaii Kako# Xxo4enib. A BIOMpaTh curHaiibl LIGO-BIibI
MOPYUYMIIH KOMIIbIOTEpY. Bpoje Obl 1 pe3ynbTaT MOMydrId U COBECTh MOYTH YUCTA (3TO
BCE KOMIIBIOTED, 3TO HE MbI!).

Ucropus xe “rpuymdansroro mecteus” OTO (u CTO), ee “nporaikuBaHus’,
COTMPOBOXKIANIACH COBCEM HE HAYYHBIMU JEHCTBUSAMHU, BKIIOYas aJMUHIUCTPATUBHBIC (B
CCCP 6b110 3anpemeno kputukoBats TO), a 3a “noareepxkaenusimu OTO” TsHeTCs
JUIMHHBII XBOCT MMOATACOBOK PE3YyJIbTaTOB HAOMIOIEHUI 1 OTKPOBEHHOTO OOMaHa, OTHIUM
13 KOTOPBIX SABJISIETCS U HbIHENIHEE “OTKpBITHE I'PaBUTALIMOHHBIX BOJIH .

3/1ech HY)KHO OTMETHTbh, YTO BHAYAJIE MOKET BBI3bIBAThH YIUBJICHHUE TO, YTO
TBICSIYU, BPOJIE ObI, YUEHBIX MYXEil UCKPEHHE 3aHUMAIOTCSI OTKPOBEHHOM JKEHAYKOH
(CTO, OTO). Ho He60ab1110H 3KCKYPC B HCTOPHIO MTOKA3bIBAET, YTO “HUYTO HE HOBO MO
Jlynoii”. B cpeiHEBEKOBBIX YHUBEPCUTETAX, HAIPUMEP, U3ydalIu aCTPOJIOTHIO, ATXUMHUIO
1 OOTOCTIOBHE, CUMTAs, YTO U3y4YalOT UICTUHHBIE HayKu. Hampumep, OOTOCIOBBI CUMTATN
KOJIMYECTBO AHT€JIOB, KOTOPHIE MOTYT YMECTUTHCA Ha OCTPUE UIJIbl U BBISICHSIIN, YTO
nenan bor B mepBblie AecaTh MUHYT TBOpEeHUs (Hy 4eM BaM He “bombiioit B3psB”?). 1
OHU IIPH 3TOM TOJIarajiM, YTO 3aHUMAIOTCS OYEHb BaXXKHBIM JieJIoM. HblHelHue xe




“ydyeHble”, B CBOEM CAMOMHEHUH CUUTAIOT, YTO OHU HECPABHEHHO YMHEE CPEIHEBEKOBbIX
podeccopoB U BOT UX-TO “HAYKU — UCTUHHBIC, a B CAMOM KpailHEeM cliydae HY>KHO
TOJIBKO KO€-UYTO HEMHOTO YTOUHUTh. HO BOT, Kak pa3, UCTUHHAS JDKEHAYKa CUAUT B
COBpeMEeHHOU oduumranbHol (pusuke (1 He TOJBKO B Hell). U ee Tam MHOTO.

W BoT Teneps k paboTe mpUcTynaeT KocMUYecKasi cucTeMa oMcKa rpaBUTallMOHHOM
BOJIHBI LISA 1 cTposTCS HOBBIE MHOTOMWJIIIMAPIHBIE «TPABUTAIMOHHBIE 00CEPBATOPHI.
“IInnute Hlypa, nuiure. OHa 30710Tas”.

Brimenepeuncnennsie napajgokcsl OTO coBepIieHHO OYEBUIHBI U IPOCTO TAK
OTOPOCHTH MX HEBO3MOXKHO, HO PEIISITUBHCTHI ATOTO (KaK ¥ MHOTOE JIpyroe) Kak Obl He
3ameuaroT. JKuByT 1 “paboTaroT” OHM B “napajuienbHOl peanbHocTH, e Bee o TO, a
OWHIITENH — caMblil BEJIMKHUI yU€HBI BceX BpeMeH U HapooB. “MMs uM jeruon” u oHu
IIPU 3TOM HEIJIOXO KOpMSTCs. IHTepecHO, MOSABIISIINCH JIU Y PEISTUBUCTOB XOTh KaKue-
HUOYIb COMHEHHS: a HE 1opa JIU OPOCUTH IIAPJIATAaHCTBO U 3aHSATHCS pealbHBIMU
¢uznueckumu npobiemamu? S aymaro, 4To KTO-TO BCE-TaKH 3TO MOHUMAET, HO
noJsib3yeTcs puitocodpueil kota u3 MyabTHKa o nonyrae Keme: “A Hac 1 31ech HEIIOXO
kopMsT.” [la u monpoOyiiTe 00bSICHUTH YOSKIEHHOMY JOTMATUKY, KOTOPbIN HCKPEHHE
CUMTaJ, YTO OH 3aHMMAETCSd WCTUHHOW HAyKOMU, YTO OH MOTPATHJI BCIO CBOIO TBOPUYECKYIO
KU3HDb Ha JDKEHAYKY, Ha XUMepy. Y HEro cpasy ke 3aKJIMHHUT, OH HaYHeT pyratbcs u
IJ1€BaThCsl, TOBOPUThH, YTO Thl HUYETO HE MOHUMAEUIb U CTEHOU CTOSTh 32 CBOIO XUMEPY.
OO6uHO rocmnoja, YTo ThICAYU Bpoje Obl 00pa30BaHHBIX CHEIHATNCTOB-(PU3UKOB
3aHMMAIOTCSI XUMEPOH, cTapaTrenbHo ee nojakapmiras. Ho, onsTh ke, )KMBYT HETIOXO.
B 3ametke “@u3nK: rpaBUTALIMOHHBIE BOJHBI IOMOTYT HAM COCTABUTh TOUHYIO KAPTUHY
Bcenennoit” (https://ria.ru/science/20171003/1506089214.html) momemena gortorpadus
ynbibatomerics uznonomuu M. ['oposerkoro, ogHOro U3 yyacTHUKOB KomaH s LIGO.
VYaw160k Tebe aen Makap!

“Uzo6penn” xe LIGO (mazepHo-uHTEpHEpOMETPHUECKYIO TPAaBUTAIIMOHHO-
BOJITHOBYIO 0OcepBaTopuio) Tpu “Opata-akpobara” (Opuranckue yuenbie) Kmum, Peitnep
u [lpeBep v NPUMKHYBIIWN K HUM OTE€YECTBEHHBIN yueHbld bparunckuii. Jlo atoro ams
MOMCKA 3TUX BOJIH MBITAIUCH IPUMEHUTH OOJIBAaHKY C MbE30JaTYUKAMH — IIPU
MIPOXOKJCHUH BOJIHBI OHA JOJDKHA Obla IpoXkKaTh, HO HE 3aXoTena. “B nocneouue 200b
llpesep (0oun uz couzoopemameneu LIGO) cmpadan om cmapueckozo craboymus, Ho,
no crosam Topua (Opyeozo uzoopemamens LIGO), nasecmuswezo eco eckope nocie
senuxoco omxpoimus 2015 2ooa, on Xopowio noHUMa, 4mo Cy4uloCs, U O4eHbdb
oopaoosancs”. Tak xe B CBOe BpeMs 00paoBajcss DUHIITEHH, KOT/1a DIMHITOH eMY
COOOIINT 0 pe3ynbTaTax “U3MepeHus OTKIOHEHHUs JTyda cBeTa rpaButanueit Connna”. Ho
DWHIITEHH He cTpajall OT c1aboyMus, OT HEro, O-BUIMMOMY, CTPaJai T€, KTO IPUHSI
TO 3a “anctyro Monety”. Korna y DiHIITEHA CIPOCUIIN, KOMY ITOCBELICHA 3HAMEHUTAsI
doTorpadus, rae oH MoKas3bIBaeT S3bIK, OH OTBETWI: “Bcemy uenoBedyectBy”. Pa3zsen on
Bcex, KoHeuHo, kiaaccHo! Ho ero TO HaHecno 1 npooinKaeT HAHOCUTh OTPOMHBIN BpeJl
Hayke, 3amensis ee nporpecc. OTMEHHEHIINN TPOEKT AbSIBOJIA, OJJHAKO!

O6ugno, rocmoaa!
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