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B3opy Theppu KypBya3be OTKPbIBAOTCSA HEBEPOSATHbIE KOCMUYECKMe ropn3oHThl (rts.ch)
NHdopMaLUMOHHbBIN acTpodusnyeckmm ueHTp XKeHeBckoro yHusepcuteTa (ISDC) akTUBHO
3aHMMaeTCAa nccnenoBaHnamMm B 0671aCT acTpor3nNKKM BbICOKMX SHEPrn. CneunanmncThl
Y4aCTBYIOT B AeCATKaX MeXAYHapOoAHbIX NPOEeKTOoB, A5 (PHAHCMPOBaHNA KOTOPbIX
npuBieKalTCcs MuaInapabl ppaHKoB.
I
L’'ISDC (INTEGRAL Science Data Centre) effectue des recherches dans le domaine de
I’astrophysiqgue des hautes énergies. Ses spécialistes sont impliqués dans des projets
internationaux fortement financés et qui promettent beacoup.
Les astrophysiciens suisses scrutent I'espace
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YeM yBNeKalTCA XEeHEBCKMNE aCTPOPU3MKKM Hawmx aHen? O6 3ToM pacckasas XypHany
Campus gupekTtop MHhopMaunoHHOro actpogusmndeckoro ueHTpa (ISDC) Tbeppu
KypBya3be (0QHOBpPEMEHHO - Npodeccop OTAEeNEeHUA aCTPOHOMUM HAaYYHOr o pakKybTeTa).

B 3ToM rony oTMe4aeTcs CTONETHUN 10bunen OTKPbITUA AO0XKAA MUKPOYACTUL, 1 @aTOMHbIX
anep, KOTopbI NOCTOSAHHO NMajaeT Ha 3eMJIt0 N3 KocMoca. lNocTeneHHo nccnegosaTenm
CyMenu MOHATb, YTO 3TOT AOXAb NOJIMBAET MJaHeTy 13-3a npenenoB COJIHEYHON CUCTEMBI.
C 1990-x ronoB CTasio 04EBUAHbBIM CyLLIECTBOBaHME KOCMUYECKNX JlydYen, MOBNIN3yoLLmnx
cepbe3Hyto 3Hepruto. OgHa nagamowas 4yacTmua cnocobHa HeCTU SHEPrm XopoLUo
3anyLWeHHOro TEHHUCHOIro MaYa. HUKTO NoKa He B culax CKa3aTb, Kak nogobHas kpoxa
MOXKEeT coAep>XaTb Takoun 3apsaf, HO PBEHMUS YYEHbIX HE OCTaHOBUTb.

Cpelin HOBbIX OTKPbITUIA MOXHO Ha3BaTb HebeCHble 06bEeKTbl - BCMbILLKN FraMMa-n3ay4yeHuns
(To ecTb, OTOHBLI, elle bonee sHepreTUYECKNE, YEM PEHTIEHOBCKOE U3JTyYeHne - He Oan
Bor nonacTtb noa ux obcTpen!), KOTopble BO3HMKAOT BC€ACTBUE B3PbIBOB B APYrMX
ranakTukax. Mo MHeHUO uccnenoBaTenen, 3To Cyly4yaeTcst Npu B3pbiBe 60bLLON 3B€34bl
WJIN CTOJIKHOBEHWUN ABYX HENTPOHHbLIX 3BE3[, U faXke ABYX YepHbIX Ablp, HO 06Llas
KapTUHa TOXXE MNoKa TOHET B TyMaHe 3arafloyHOCTMU.

Kpome BcChbllEeK, BHMMaHWe acTPOU3MKOB CTasin NPUBJIEKaTb 06BEKTLI, KOTOPbIE
NCNYCKalOT PEHTFEHOBCKOE N FraMMa-n3JlyyeHne: cynepMacCuBHbIe YepHble Oblpbl,
LBOWHbIE CUCTEMbI, BKJItOYatoLWMe HEMTPOHHbIE 3BE3Abl U YepHbIe ObIPbl, U Tak Oalee.

YyeHble 0OHapyXuan n Apyroe: CUCTeMa BCE/IEHHOW Ha feJie He Takas, Kak pucoBasioCh
YyesioBe4eCcTBY paHble. MacwTabbl MUpo3aaHna pacTyT, U 3TOT NPOLECC BCE YCKOPAETCH.
Takoe OTKpbITMEe BO3HMKNO0 Bnarogaps nccinenoBaHUO Ha TeMy CBEPXHOBbLIX 3Be3[,
onybnmkoBaHHoMy B 1998 roay, un caoenaslemy csoux asTopos Cona MNepamyTTepa,
BpanaHa WUMnaTa n Anama Pucca HobeneBcknMmun naypeatamm no gpusmke B 2011-m. Cen
(haKT HOBbIX 3HAHN AaN YYEHOMY MUPY UAEKD O YEPHOW SHEPruun, KOTOPYIO NMoKa He
y[anocCb 3arHaTb B YroJl U C NpucTpacTveM paccnpocuTb 0 ee COBCTBEHHbIX CBOMCTBaxX U
npefHasHa4YeHUN. ITa 3Heprus - Kak bbl cecTpa YepHON MaTepun, ToXe 3arafo4yHomn
HE3HaKOMKMW, BOBJIEYEHHON B ABM>XKEHME rajlakTUK No OTHOLUEHUIO APYT K APYyrY.

KoHkpeTHO Tbeppu KypBya3be bepeT NnpucTynom 3aragky



NHTerpan pacnpasun Kpbiabs (isdc.unige.ch)
yaOMBUTENbLHOIO npouecca. dapa raflakTuk B CBOEM LieHTpe obpa3oBaHbl
CyrnepMacCMBHbIMU YEpPHbIMU AblpaMu (bosiee MMNANOHa CONTHEYHbIX MAcCC), B KOTOpbIe
MOCTOSAHHO HM3BEpPraeTCca rpoMagHOe KOJIM4YeCTBO MaTepun. Takoe nageHmne BreyeT 3a
coboi MOLLHbIN BbIBPOC SHEPrnK, KOTOpPas passieTaeTcs B BUAE nsnyyeHuns. Qupektop
LeHTpa CTPeMUTCSA MOHATb MEeXaHUKY 3TOro npouecca, Hapagy ¢ ApyrmMu
aCTPOPM3INYECKUMM U3bICKAHUSAMMN.

YT106bI NOHATL paboTy, KOTOPaAs KUMUT B iAPe FranakTUKK, HYXKHO NapasfiesibHO OTBETUTb
Ha MHO>XeCTBO COMYTCTBYIOLLNX BOMPOCOB, OTCIOAA U NOTPEBHOCTb B COSTMAHOM
(bMHaHCMpPOBaHUM, KOTOPOE MOrJoWaeT CyMMbl e1Ba I He B MUIMapa ppaHkoB. MNoTomy
N TeNeCcKomnbl CAy>XaT O/ PEeLIeHNst He 0HOI 3aJla4yn, a Cpa3y HECKOJIbKUX, YTO AaeT
6osibLUME MAaCcCUBbLI AaHHbIX UCC/leAoBaTessIM, MOMOras OTBETUTb Ha MyyYatloLlme nx
BOMPOCHI M 0AHOBPEMEHHO POXKAAas HOBble, AEMOHCTPUPYS 3PPEKT CHEXHOIMO KOMa.

3anyuweHHbln B 2002-m cnyTHUK INTEGRAL (MHTerpan) npoaHanusnposan okono 1500
BCMbILWEK raMMa-n3sly4eHuns 3a BpemMs csoern paboThl, U CTano ACHO, YTO BCMbIWKM BbiBAOT
He TONbKO OJINHHBIMU NI KOPOTKUMMN, HO CaMOro pa3HoOro AnanasoHa. B nporpamme
«HTerpan» XXeHeBa Cbirpaja HEMaYIO POJib - y4eHbIM ropoa Ha JlemaHe NpuHagnexuT
nonosmHa nNybnnkaumm B paMmkax NnporpamMmbl, 4TO BBUAY CPABHUTE/IbHO CKPOMHOIO
pnHaHCMpoBaHUSA CO CTOPOHbLI LLIBenLapun aBaseTca npekpacHbIM pe3ynbTaToM. [oBops
rno nNpasae, CNYTHUK Npeanosiarajocb OTNPaBUTb KYyNaTbCA B KOCMUYECKOM X0J104€e Ha
opbuTe BCero Ha ABa roga, nNpu cpoke cayxbol B NATb NeT. icchenoBaTenn ke yropopuim
annapaT oTpaboTaTb BABOE A0JbLIE, N MAaHUPYyeTCAa Nojslyy4aTb OT Hero gaHHble ewe A0
2014-ro. Nocne 3TOro B pykKax NbITAMBbIX BOMHOB Hayku byaoyT apyrue, bonee
COBpPEeMEHHblIe MEXaHUN3MbI.

bnarogaps 6nectawmm pesynbTaTtam paboTel LleHTpa ero coTpyaHUKOB XAy T C
pacnpocTtepTbiMn 06BATUAMN BO MHOIUX UHbIX NpoekTax. K npumMepy, oHK Hanucanm
nporpaMmMHoe obecneyvyeHne ona opyrom nccneposatenbckon nporpammsbl Planck (MnaHk),
Lesib KOTOPOW - perucrtpaumns camoro CTaporo usnyyveHus, 4Tobsl y3HaTb BO3pacT u hopmy
BceneHHon. o npnynHe MHOronpouibLHOCTN CBoen PaboTbl XXeHEeBCKMUE aCTPOHOMbI



nepenmMeHoBasn CBoe y4pexaeHne n3 MHpopMaLNOHHO-Hay4YHOro ueHTpa «/HTerpan» B
ISDC - H(OPMaLNOHHbBIN acTPOPUINYECKUN LLEHTP.

HoBble HanpaBaeHNs NCCNeaoBaHNN, KOTOPbIE OTKpPbIJ1a acTPoun3nKa B chepe YepHbIX
Ablp, FAMMa U3JTIy4YeHUSA N YepPHOW SHEePrumn, faan y4eHblM NOHUMaHMe, YTO urpa naet
NENCTBUTENBLHO NO-KPYMHOMY: BO BpeMs nx paboTbl NogHMMaKTCA PyHAAMEHTaIbHbIE
BOMPOCHI aCTPOPM3INKIN, MO KOTOPLIM NCCef0oBaTeIIM MNOKa He XBaTaeT 3HaHun. Ong
ncnpassieHns CTOJSIb HEBbIFOAHOW CUTyauumn 1 6bi1 OTKPLIT B Mae NPoLLIoro roga
JKeHeBCKUIM LeHTp acTpoyYacTul, B KOTOPOM TPYOATCHA Ha HMBE HEU3BECTHOCTH
aCTPOU3NKN BbICOKUX IHEPrun, hunsnkm B obnactm yactuy n kocmonoru. Ampektop ISDC
CYMTaET, YTO B MNePCrneKTuUBe XeslaTesibHO y4acTne n y4eHblxX N3 EBponenckon
opraHmsaumm No Sa4epHbiM nccnegosaHuam (LLEPH).

[MpoeKTbl, B KOTOPbIX Y4aCTBYIOT y4eHble ISDC, noapasymMeBatoT COTPYOHNYECTBO C
EBpONEencKknM KoCMMYECKUM areHTCTBOM, a TakXXe ¢ AnoHnen n Kutaem.

BoT BKpaTLe nNporpamMmsbl, B KOTOPbIX 3Ha4YaTCAd UX MMEHa.

INTEGRAL (MHTerpan) - CnyTHUK, 0 KOTOPOM Mbl YOMWUHaNAN, 3anyLlleHHbln B 2002 roay
nog arnaon EBponenckoro KOCMNUYeCKoro areHTCcTBa, HabngaeT NpocTpaHCTBO B obnacTum
PEHTreHOBCKOro U raMMa-mn3Jsy4yeHus.

EUCLID - kocMn4yeckuin Teneckon B paMmkax nporpaMmmbel Cosmic Vision (2015-2025)
EBponenckoro kocMmunyeckoro areHtctea (EKA). CoopyxeHne nMmeeT yCcTpallatoLwmi
AvaMeTp pa3MmepoM B 3,1 MeTpa U NMOMOXKET YY4eHbIM U3MEPATb pacnpenesieHne YepHom
MaTepuu.

PLANK (MnaHK) - cnyTHUK (Tak>Xe noa arngon EKA), obocHoBaBLININCA Ha 3eMHON opbuTe B
2009 rogy. EMy Hayka cka>keT cnacmbo 3a NnomMoLlb B AeTasSIbHOM N3y4YeHUN
KOCMOJIOrM4eCcKoro n3ny4yeHus, Bo3HuKLero scero-to 4yepes 380 000 net nocne bonbworo
B3pblBa. 3a4eM Takune ycnnmna? Ytobbl mocTmnYb hyHAaMeHTalbHble COCTaBsaloLWmne
BCENIEHHOW 1 ee pa3BUTMeE OT Ha4vasa Ao obpa3oBaHMA NePBbIX FralaKTUK N 3Be3[.

GAIA - cHoBa B BegeHun EKA. 3ToT KoCcMMYeCcKn Teneckon CTaHeT aHaJlorom
opbutansHom obcepsaTopumn. 400 nccnepoBaTtenenm n NHXXeHepoB paboTaloT He Nokagas
PYK, 4T0bbI 3anycTnTb annapatT B 2013-M. AnnapaT byaeTt HabnwogaTe 6onee mnnnmnapna
3Be3[, NPOSACHASA coCcTaB, obpa3oBaHMe M pa3BUTME HalLen ranakTukm u MneyHoro MyTn.



OnacHasa KpacoTa ramma-scnbliwKK (club.doctissimo.fr)

- pe3ysbTaT COTpyAHNYecTBa XKeHeBCKOro yHusepcuteTa, PegepasibHomn
NONNTEXHNYECKOW LWKOoNbI JIo3aHHbI (EPFL), ®efepanbHOM MOINTEXHUYECKON LLUKOSIbI
Litopuxa (EPFZ), YHnBepcuTeTa [lopTMyHAa n Bropubyprckoro yHusepcuteTa. lNepen HaMmu
- MPOEKT CO3JaHnNA HOBOIrO NOKOJIEHUS TeJsIeCKOonoB YepeHkKoBa, HaZlesIeHHbIX
cnocobHOCTbIO HabnAaTh BCMbIWKK CBETA, KOTOPbIE MOPOXXAAKT raMMa-syym B Hallen
MUpHOWN aTMocdepe. HabnofaTe Taknme Npouecchl - He WyTKa, TYT HY>XKHbl Kamepsbl,
CNOCOOHbIE 3aNnCbiBaTb CO CKOPOCTbIO B HECKOJIbKO MUJIJIMAPAOB KaZpoB B CEKyHAY. IDTa
nporpaMmma rnoMoXXeT nepefoBbiM YyMaM YenoBevyecTBa Jlyylle NoHATb KOCMU4Yeckmne
yCKOPUTENU, B HaCTHOCTU, CynepMacCUBHbIE YepHble ObIPbl.

CTA - npoeKkT, 06beaANHSAILWNA HA MHOIO HXU Mano 34 nccnenoBaTeNbCKUX UHCTUTYTa U3
14 ctpaH, gononHasa npoekT FACT. CyTb - B onpeaesieHun Mmecta 14 pasMelleHus
B6onbLION ceTn TeneckonoB YepeHKoBa, 1 CaMOM pa3MeLleHnn.

ASTRO-H - npamoe npogosykeHne npoekta «WHTerpan». 3anyCck peHTreHOBCKOro
Teneckona npegycmoTpeH B 2014 roay, paboton pykoBoanT ANOHCKOE areHTCTBO
a3pPOKOCMMYECKUX nccnepgosaHu, npu cotpyaHundectse HACA n EKA.

POLAR - annapaT No usMepeHuio nonspmsaumm oTOHOB, NCMYyCKAaeMbIX NMPU BCMbILLKaX
ramMmMma-usnyyeHus, paspaborka - geno pyk ISDC. MnaHnpyeTCcs yCTaHOBKa YCTPOMNCTBA Ha
KUTANCKYI0 KOCMUNYECKYI0 CTaHL MO, KOTOPYIO Cenv4ac KOHCTPYUPYIOT.

LOFT - KOCMUYeCKU peHTreHOBCKUI Teneckon oT EKA gna HabnwogeHus 3a YepHbiMun
OblpaMn N HENTPOHHbLIMK 3Be3gaMn. ccnenosaTenn CMOryT y3HaTb nocnegHue opbuThl
MaTepun BOKPYr YepHbIX Ablp. [IpoekT HavyHeTca npuMepHo B 2022 roay.

SPICA/SAFARI - NnpoeKT nHppakKpaCcHOro KOCMUYECKOro Teneckona, NpennoXXeHHbIn
ANOHCKMM areHTCTBOM a3pOKOCMUYECKNX NCCNenoBaHni B coTpyaHudecTee ¢ EKA. Lenb -
N3y4nTb GOPMUPOBAHMNE U PaA3BUTUE MNJIAHETAPHbLIX CUCTEM, XXU3HEHHbIN LK
ME>XX3BE34HOM MNblIN U pa3BUTUE ranakTuk. NpubnunsntenbHbln cTapT Muccum - 2018 rog.
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JXeHEeBCKUIN YHUBEPCUTET

LLIiBenuapus
CtaTtbnm no Teme
LLiBenapCK COYTHUK N8 UccaenoBaHusa 3K30mnJaaHeT

LLIBenlapckme Teneckonbl UCCAeAYIOT YepHble Ablpbl KOCMOCa
EPFL BbIXOOWUT B OTKPbLITbI KOCMOC
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