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K pemennto dexepanbHOi ciryKObI IO
UHTEJUICKTYaJIbHOI

COOCTBEHHOCTHU

SAKVIFOYEHHUE
KOJIJIErHH MAJIaThI 10 NAaTEHTHLIM CIIOpaM
10 pe3yJbTaTaM paccMOTpeHHUs X Bo3pa:keHHus [] 3asiBJIeHUA

Konnerus manaTel 10 MAaTEHTHBIM CIHIOpaM B TOPSIKE, YCTAHOBICHHOM
nyHkToM 3 ctathu 1248 paknanckoro koaekca Poccuiickoit @eneparuu (nanee
— Konekce) u [IpaBuamu mogauu BO3paXeHH U 3asBICHAN U MX PACCMOTPEHHS B
[lamate mo MaTEHTHBIM CIOpaM, yTBEPXKACHHBIMH NpHKa3oM PocmareHta oT
22.04.2003\e 56, 3apeructpupoBaHHbIM B MuHHCTEpCTBE I0CTUIINN Poccuiickoii
®deneparuun 08.05.2003 Ne 4520 franmee — IlpaBuna IIIIC), paccmoTpena
Bo3pakenne 3yooBa C.H. (manmee — 3asBUTENb), MOCTYNUBIIEE B TaNary IO
nateHTHbIM crniopam 03.07.2012,na pemenue ot 23.04.2012 denepanbHoii
CITy>KOBI IO MHTEJUIEKTyanbHOU coOcTBeHHOCTH (nanee — PocnaTent) 00 oTKase B
BbIJlaue MaTeHTa Ha u3o0pereHue mo 3asBke Ne 2011112100/07,mpu 3Tom
YCTaHOBJICHO CJIEeAYIOIIee.

3asBreHa rpynmna u3oopereHuin “Criocod moydeHusl TEPMOKUHETHYECKOM
DHEPTUM TyTeM KBa3HYINPYyroro oOMEHa KYMEpPOBCKHX Map Ha sApax JETKUX
DJIIEMEHTOB, CMOCO0 [UIMTETHLHOTO BO3AyXOIUIABaHMUS Ha ammapare TshKelee
BO3/yXa, TOTUIMBO SJICPHOTO CHHTE3a JJIS JICTATeIbHBIX anmnaparoB (BapuaHThI)”,
COBOKYITHOCTh MPHU3HAKOB KOTOPOH W3JOKeHa B (hopmysie, MpeICTaBICHHON B
MaTrepuaiax 3asBKH Ha 1aTy €€ MOoJla4yH, B CICIYIONIEH peIaKInu:

“1. Crnoco0 nmoaydyeHus: TEePMOKHHETUUECKON SHEPTUU IK30TEPMHUUYECKUM
CHHTE30M XHWMHYECKUX DJJIEMEHTOB, OTJIUYAIONIUICA TEM, YTO PEAKIIUIO
HK30TEPMHUYECKOTO0 CHHTE3a XHMHUYECKUX JJIEMEHTOB OCYIIECTBISIOT METOJIOM
KBa3HYIIPYroTro paccesiHus YCKOPEHHBIX crocobom PE30HAHCHOTO
KOJIJIGKTUBHOTO YycKopeHus (mo E,,—Eq) sinep cTaOMIbHBIX H30TOIOB IMEPBOTO
peareHTa Ha sJipaX CTaOWJIBHBIX M30TOIIOB BTOPOIO pearcHTa (BHIOPAHHBIX ITO

YCIIOBUIO AHEPreTHuYecKo 3((HEKTUBHOCTU PEAKIMU: PAa3HOCTb IHEPTUN CBS3U



HyKIJIOHOB B spax [0 MeHbIueil Mepe oasoro pearenta Ai = € - € > 0, u ecim
Pa3HOCTb HPHEPTUM CBS3U B Apax APYroro peareHra — Ak = €k - €k < 0,10

/Ai/>/Ak/), 3a/aBasg  YCKOPEHHOMY Iy4YKy HOHOB PEXKHM pPE30HAHCHOI'O

TYHHEJIPHOTO Tiepexoaa OapHOHHBIX 3apsiioB M3 OJHOTO sAjIpa B Jpyroe, ¢
nepepacnpeieieHueM BHYTPEHHEH HSHEPruM sjep, AAIONIMM 3K30TEPMUYECKUIM
¢ dexT.

2. Cnoco0 0e33arpaBoyHOr0 BO3AYyXOIUIABAHUS, OTJIMYAIOLIUNACS TEM, YTO
cnoco0 mo m.1 TmpUMEHSAIOT i ABUTATENsS] PEAKTHUBHOW TITH JIETATEIHHOTO
anmnapara TsbKeliee BO3/lyXa, MCIOJIb3ysl B KauecTBE peareHToB crnocoba mo m.l
aTMoc(epHbie ra3bl, a A sHeproodecnedeHus crnocoda mno n.1 pexymnepaTuBHO
UCIOJIB3YIOT BBIPAOOTKY JJIEKTPOSHEPIHMH M3 TEPMOKHMHETUYECKOW SHEPIUH
MOJTy4eHHOU crioco6om mo 1. 1.

3. Ilpumenenue aTtMochepHBIX Ta30B B KayeCTBE SIEPHOTO TOIUIMBA
criocoboM 1o 1.1,

4. Tlpumenenue Li B kauecTBe sIIEPHOTrO TOILIMBA JJIi KOCMOHABTHKH,
OTAMYAOIeecs ~ TeM, 4ro, mpuMeHsis  umceteii  Li°, mHEmmmpyror
OK30TEPMHUYECKYI0 SIEpHYIO0 peakimio mpespamenns Li° B He', ncmomssys
cnoco6 mo m.1.

5. [Ipumenenue BellecTBa Mo m.3, OTAUYAIOUIEECS TEM, YTO B KAaUeCTBE
SJIEPHOTO TOILIMBA MPHUMEHSIOT ruapu iautus LiH, ucnons3ys cnoco6 mo m.1,
KOTOPBIM HHULIUUPYIOT 3K30TEPMHUECKHUE SICPHbIC peakinu npespaieHus LiH B
He'.”

Hannass ¢opmyna uzoOpeTeHusi Obula NMPUHATA K PACCMOTPEHUIO TMPHU
HKCIIEPTH3E 3a5BKH 1O CYIIECTBY.

ITo pesynbraTtam pacecmorpenusi Pocrarent 23.04.2012npunsn pemieHue
o0 OTKaze B BbIJaye MATEHTAa H3-32 HECOOTBETCTBHS 3asBJICHHOHN TIPYIIIbI
M300pETEeHH I YCIOBUIO MTATEHTOCTIOCOOHOCTH “MPOMBIIIJIEHHAS] TPUMEHUMOCTB .

B pemenun PocnareHtra otmedeHo, 4TO Kak cienayer u3 (hopmyssl



bpelita-Burnepa, mMo3BOJSIOIIEN pPacCUUTaTh CEYEHHUE SANEPHBIX PEaAKIUM,
YKa3aHHBIX 3asBHTEIEM B OIMMCAHHH, a TaKke u3 3akoHa Kymona: F,=K |oy||cpl/r
(O.®. KabGapaun, dusuka, Mocksa, “IlpocBemenune”, 1991, crp. 131-132),
KAacarolerocss B3aWMHOTO OTTAJIKWBAHUS S/€p, MPH CTOJIKHOBEHHH SIEP
HEBO3MOXHO O0€CMeUYUTh MPOTEKAHWE SJIEPHOTO CHHTE3a TMPU IHEPTHUAX
CTAJIKUBAIOIINXCS SIIEP MEHBIIINX, YeM DHEPTHUs, COOTBETCTBYIOIIAS HAXOXKICHUIO
BEIIECTBA B  COCTOSSHUM  BBICOKOTEMIIEPATYPHOW  TIa3Mbl (T>108K).
CrnenoBaTenpbHO, B JAHHOM ClIy4a€ HEBO3MOXXHO OCYIIECTBUTH IEPEXO]
OapUOHHBIX 3aps0B U3 OJHOIO sJpa B JPYroe, 4tro JAeiacT HEBO3MOXKHBIM
OCYIIIECTBJICHUE W300pPETEHUs 1O HE3aBUCUMOMY IYHKTY 1 3asBJICHHOTO
nzo0perenus... Ilockonbky crnoco6 1o TnyHKTY 1 mnpeaHasHadyeH i
WCIIOJIH30BaHUS B M300PETEHUAX MO MyHKTaM 2-5, OCIIEHUE TaK)Ke HE MOTYT
OBITh OCyIIeCTBIIEHbl. TakuMm o0pa3oM, 3asBIICEHHas TpymIa H300pEeTeHH He
ABJISIETCS] HPOMBIIUIEHHO TPUMEHUMOM ..."

Ha pemenune 06 oTkasze B BbIIaue MaTe€HTa Ha M300pETEHHE B IMajiaTy 10
NaTEHTHBIM CHopaM B COOTBeTcTBUMU C myHKToM 3 cratbu 1387 Kogekca
MOCTYNUJIO BO3paXEHHE, B KOTOPOM 3asBUTENIb BBIPA3WJI HEcOrjacue C
MOTHUBUPOBKOW perieHus PocnaTeHTa, ykaspiBas, 4To: “HECMOTpPS Ha TO, YTO B
AKCIIEPUMEHTaX C HCIOJIb30BaHMEM Tokamaka He JOCTUTHYT d(dexT
MPOMBINIJICHHO-TIPUMEHUMOTO ~ TIOJIYYeHHUSI  SHEPTHH, OJTH  DKCIEPUMEHTHI
MOKa3ajJud OCYIIECTBUMOCTh MCKYCCTBEHHOTO HCIIOJHEHHUS HK30TEPMUUYECKUX
peaknMii Ha OCHOBE TyHHEIbHOro 3(ddekra (npaBma, B KpaTKOBPEMEHHBIX
peKHMMax, 4TO OOYCIOBICHO OCOOEHHOCTSIMH TEXHHUYECKOI'O peIIeHHs). ABTOp
JAHHOM 3asABKU TpeJJIaraeT WHOE TEXHUYECKOE pEIIeHUEe JIi TOTO IKe
(dbu3nyeckoro mporecca, KOTOPbI OB OCYIIECTBICH B MpoekTe Tokamak, He
6onee Toro! ABTOp B ONMMCaHUM W300PETEHUS] MPUBOJNUT CCHUJIKA HA UCTOYHUKH
uH(popMaIuu, TOATBEPKAAIOIINE SK30TEPMUUHOCTh PEAKIUi C BHIOPAHHBIMU UM
peareHTamu.”

B BO3paxkeHun npuBeIeH CIUCOK HAyYHBIX pabOT, MOATBEPIKIAIOIINHN, 110

MHCHUIO 3asBUTCIIA, OCYIIICCTBUMOCTDL OIIMCAHHOTI'O B 3a51BKC crocoba IMOJIYy4YCHUSA



TEPMOKUHETHUYECKOM DHEPruu  SK30TEPMHUYECKUM CHHTE30M XHMHYECKUX
AJIIEMEHTOB.

N3yuuB marepuansl nena, KOJUIETHS MallaThl MO MNaTEHTHBIM CIOpaM
yCTaHOBUJIA CIEAYIOLIEE:

C yuerom aatel nojgaun 3asBku (30.03.2011)ipaBoBas 6a3a ajisl OLIEHKH
OXpaHOCIIOCOOHOCTH 3asBJIEHHON TIpynmbl u300pereHuilt Briaouyaer Kopekc,
AJIMUHUCTPATUBHBIN  perylaMeHT ucrnojiHeHus: dDenepaibHOM  CIIy>KO00M 10
WHTEJUICKTyaJIbHOW ~ COOCTBEHHOCTHM,  TIATEHTaM W TOBapHBIM  3HAKaMm
rOCyJapCTBEHHON (DYHKIIMU 10 OpraHu3aliy mprueMa 3asiBOK Ha M300peTeHHE U UX
pacCMOTpEHMsI, SKCIEPTU3bl W BbIIAYM B YCTAHOBJICHHOM TOPSIIKE TATECHTOB
Poccmiickoit  ®enepaniii Ha ~ M300pEeTEHHE,  YTBEP)KICHHBIM  MPUKA30M
MunuctepctBa oOpa3oBanust u Hayku Poccuiickoit ®@enepanun oT 29 okTa0ps
2008. Ne 327 u 3apeructpupoBansbiii B Muntocte PO 20 despans 2009, per. Ne
13413 franee — Pernamenr), u [Ipasuna II1C.

B coorBerctBum ¢ mynktom 1 crateu 1350 Kopekca, m3zo0peTeHuro
MPEAOCTABIISICTCSI TIPABOBasi OXpaHa, €CIM OHO SBJSIETCS HOBBIM, HMEET
U300peTaTesIbCKuil ypOBEHb U MPOMBIIIJIEHHO MPUMEHUMO.

B cootBerctBum ¢ mynktom 4 crateu 1350 Kopekca, m3obperenue
SBJISIETCS] IPOMBIIIIEHHO TPUMEHUMBIM, €CJIM OHO MOKET OBITh MCIIOJIB30BAHO B
MPOMBINIIJICHHOCTH, CEIHCKOM XO3SIMCTBE, 3APaBOOXPAHCHUH, APYTHX OTPACIIAX
HSKOHOMUKH HJIU B COLMATILHOM cdepe.

B coorBerctBun ¢ moamynkrom 4 mynkra 10.7.4.5 Permamenra, nis
U300peTeHus, OTHOCSUIerocs K cmocol0y, B TpUMEpaX €ero peaau3aluu
YKa3bIBAIOTCSA  IOCIICIOBATEIbHOCTh JIEHCTBUN  (IPUEMOB, OIepanui) HaJ
MaTepHUalbHbIM OOBEKTOM, a TAKXKE YCIOBHS MIPOBEACHUS JEUCTBUM, KOHKPETHBIE
pekuMbl  (TemrepaTtypa, JaBlieHWE M T.I.), HCIOJB3yeMbIe TMPU ITOM
MaTepualibHble CpeiacTBa (yCTPOMCTBA, BELICCTBA, IITAMMBI W T.II.), €CJIA 3TO
HeoOxonumo. Ecmum cmoco® xapakTepu3yercs HCIONb30BAaHHUEM CPEJICTB,
U3BECTHBIX [0 JaThl MPUOPUTETA H300pETEHUs, TOCTATOYHO ITH CpPEICTBA

PacKpbITh TAKUM 00pa3oM, 4TOOBI MOKHO OBLIIO OCYIIECTBUTH u300peTenue. [Ipu



UCIOJIb30BAHUM HEU3BECTHBIX CPEACTB TMPUBOJUTCA MX XapaKTepUCTHUKA,
MO3BOJIAIONIAs MX OCYIIECTBUTH, M, B Cllydae HEOOXOIHMMOCTH, MPHUIAraeTcs
rpaduyeckoe n300pakeHue.

B coorBerctBuu ¢ moamynktom 2 nyHkTta 24.5.1 Permamenra, mpu
YCTAaHOBJICHUH BO3MO>KHOCTH MCIOJIB30BaHUSI U300pETEHUS B MPOMBIILIEHHOCTH,
CEJIbCKOM XO34HCTBE, 3APAaBOOXPAaHEHUH U JIPYTHX OTpaciix IesSTEIbHOCTH,
npoBepsieTcsl, yKa3aHO JM  Ha3HaueHue  M300peTeHus B OINUCAHHH,
COJZIEpIKaBIIEMCS B 3asBKE€ Ha JIaTy MOAa4u (€CIIM Ha 3Ty JaTy 3asBKa COoJepiKalia
dbopMyity u300peTeHHST — TO B ONMcaHuu Wik popmyie u3odpereHus). Kpome
TOTO, TPOBEpPSIETCS, MPUBEACHBI JH B YKa3aHHBIX JOKYMEHTaX W 4epTexax,
colepXaliuxcsi B 3asBKe Ha JaTy IOJayd, CPEICTBa MU METObl, C MOMOIIbIO
KOTOpPBIX BO3MOXKHO OCYIIECTBICHHE H300peTeHUss B TOM BHJE, KaKk OHO
O0XapaKTepU30BaHO B KAXKIOM M3 MYHKTOB (opMmynbl uzobperenus. I[lpu
OTCYTCTBHHM TaKHUX CBEJCHHUU B YKa3aHHBIX JOKYMEHTaxX IOMYCTHUMO, YTOOBI
YIOMSIHYTBIE CpPEACTBA M METOJAbl ObLIM OMUCaHbl B HMCTOYHUKE, CTaBIIEM
OOIIeIOCTYIIHBIM /10 JAaThl mpuopurera u3zodpereHus. Kpome Toro, ciemyer
yOenuTbCsl B TOM, YTO, B CIy4yae OCYIIECTBJICHHUS M300pETeHHs MO J000MY W3
OYHKTOB  (OpMyJbl, JCHCTBUTENHPHO BO3MOXHA peaju3alus YyKa3aHHOTO
3asiBUTEJIEM Ha3HAYCHUS.

Ecin 0 BO3MOXHOCTH OCYIIECTBICHHS] M300pETEHUS U peanu3ali UM
YKa3aHHOTO HA3HAYEHUsI MOTYT CBUIETEILCTBOBATH JIUIIL SKCIEPUMEHTAJIbHBIC
JaHHbIC, MPOBEPSIETCS HaJM4YMe B ONHCAHUM H300pETEHUsS NPHUMEPOB €ro
OCYUIECTBJICHUSI C TMPHUBEICHUEM COOTBETCTBYIOIIMX JAHHBIX, a TaKxKe
YCTaHABIIMBAETCS, SBISIOTCSA JTU MPUBEACHHBIE MPUMEPHI TOCTATOYHBIMU, YTOOBI
BBIBOJ O COOJIOJIEHUWH YKAa3aHHOTO TpPEOOBaHUsSI PACIPOCTPAHSIICS Ha pa3HbIE
yacTHble  (OpPMBI  peanu3allud  OpHU3HAKa, OXBaThIBAEMbIE  IOHSATHEM,
PUBEJECHHBIM 3a4BUTENEM B (popMyIie U300peTeHus.

B cootBerctBumM ¢ moamyHkrom 3 myHKkTa 24.5.1 Permamenta, ecnu
YCTAHOBJIEHO, 4YTO COOJIIOJIEHbI BCE YKa3aHHble TpeOOBaHMs, H300pEeTeHUE

IIPU3HAETCS COOTBETCTBYIOIINM YCIOBHIO ITPOMBIIUIEHHON TPUMEHUMOCTH.



[Ipu HecoOmoneHHn XOTS OBl OJAHOTO M3 YKa3aHHbIX TpeOOBaHUMN
JieNlaeTCsl BBIBOJ O HECOOTBETCTBUU H300PETEHHUS YCIOBUIO MPOMBIIUICHHON
PUMEHUMOCTH.

B coorBerctBun ¢ mnoamynktom 4 mnynkra 24.5.1 Permamenra, B
OTHOILIEHUU U300pETeHHUs], 111 KOTOPOTO YCTAaHOBJIEHO HECOOTBETCTBUE YCIOBHUIO
MPOMBIIIJIEHHOW NPUMEHUMOCTH, NPOBEPKAa HOBU3HBI U H300pETATEIHCKOTO
YPOBHSI HE POBOAUTCS.

B cootBerctBuM ¢ moamyHkroM 3 myHKTa 24.5.4 Permamenta, eciu
3asiBJeHa Tpynna M300peTeHul, mpoBepka MaTEHTOCIOCOOHOCTH MPOBOJUTCS B
OTHOIIIEHWU KaXXJIOTO W3 BXOIAIMIMX B Hee m3o0peTeHuil. [laTeHTOCTTIOCOOHOCTH
rpynmnbl  U300peTeHuid MOXeT ObITh NpPU3HAHA TOJIBKO TOr/Aa, Korjaa
MaTEHTOCIIOCOOHBI BCE M300PETEHUS TPYIIIIHI.

CyuiecTBo 3asiBICHHOM TpYNIbl U300pETEHUN BBIPAXKEHO B MPUBEICHHON
Bblle (opmyse, KOTOpYIO MajaTa IO MaTeHTHBIM CIOpaM MPUHUMAET K
PACCMOTPEHHUIO.

AHanu3 10BOJOB BO3PAXKEHUS U IOBOJIOB, COACPKAIIUXCS B PEIICHUU 00
OTKa3e B BbIJau€ IMATEHTAa, KaCAIOIIMXCA OIEHKU COOTBETCTBHUS 3asBJICHHOTO
cnocoba mo myHKTYy 1  QopMynbsl  YCIOBHIO — MMATEHTOCIOCOOHOCTH
“IIpoMbIlIeHHass TPUMEHUMOCTD”, TTOKa3all Cleayroliee.

B kauecTBe Ha3HaueHHs 3asABICHHOTO M300peTeHHMs] MO MyHKTYy 1
dbopmynsl B MaTepuanax 3adgBKA  yKa3aHO — CHOCOO  MOJyYeHHs
TEPMOKUHETHYECKOM SHEPruM  SK30TEPMHYECKUM CHHTE30M XHMHYECKUX
AJIEMEHTOB.

Kaxk 6110 0OTMEUEHO BbINIE, B pelieHrnr PocaTeHTa ykasaHo, 4To “... Kak
cinenyer u3 ¢opmynsl bpeiita-Burnepa... a taxke u3 3akona Kymnona... mpu
CTOJIKHOBEHUU sIIEp HEBO3MOXKHO OOECHEeUnTh MPOTEKaHHE SACPHOTO CHHTE3a
OpyU  DHEPrUsiX  CTAIKHUBAIOLIMXCSA  SA€p  MEHbBIIMX, YEM  DHEprus,
COOTBETCTBYIOIAsI HAXOXKJIECHUIO BELIECTBA B COCTOSIHUM BBICOKOTEMIIEPATYPHOU
mwia3Mmel...”. [lpm 3TOM, B JaHHOM pEUIEHUHM HE pacKpbITa MPUUYUHHO-

CIIEICTBEHHAs! CBs3b Mexay (opmynoii bpelita-Burnepa, 3akonom Kynona u



CIEIaHHBIM 3aKIFOUCHUEM.

Cnemyer OTMETHUTH, 4YTO OIIEHKA MAaTEHTOCIIOCOOHOCTH 3asBICHHOTO
U300peTeHs] MPOU3BOJAUTCS HAa OCHOBAHWMU M3BECTHOTO YpOBHS TeXHUKH. Eciu
pedb uaetT 0 GU3NIECKUX MPOIeccax, BOZMOKHOCTh UX OCYIIECTBICHUS JAOJIKHA
NOATBEPKIAATHCS CBEICHHUSIMHU, KOTOPBIE COAEPKATCA B HMCTOYHHMKAX HAy4YHO-
TeXHUYECKOW WH(OpMaIUM, MPOIICANTNX HAYIHOE PEIeH3UPOBAHUE. CIOBAPSX,
SHUMKIONEAUAX, n3gaHusx PAH, cneunann3smpoBaHHBIX HAYYHO-TEXHUYECKUX
M31aTeNbCTBAX OTPACIEBbIX MHCTUTYTOB U T.II.

N3 ypoBHSI TEXHUKH U3BECTHO:

“SlnepHbIMH peaKkUUSIMU HA3bIBAIOTCS MPEBPAIICHUS AaTOMHBIX SZED,
BBI3BAHHBIC B3aMMOJECHUCTBHEM HX JpPYyr C JPYIOM WM C 3JIEMEHTAPHBIMU
yactuiiamu. Kak mpaBuiio, B SJIEPHBIX pPEAKIUSAX Y4YaCTBYIOT JBa sipa U JIBE
gactuibl. OnHa mapa “sSapo - yacTuia” SBISETCS WCXOAHOM, apyras mapa —
KOHEYHOMU.

CumBoOnMYECKas 3anucCh AIEPHOU PEAKILINH

A+a— B+ bum A (a,b) B,

rne A u B —ucxoaHoe u KoHeUHOE sAapa, au b —ucXoaHass U KOHEYHas
yacTullbl B peakuuu. MHorma snepHass peakuuss MOMKET MPOUCXOAUTH
HEOJHO3HAYHO W HapsAy C MPEnbIaylIed peakuued MOXKET MPOUCXOAUTH IO
cxeme A + a— C + c,t.e. A (a,c) Crtit 1o IpyruM CXeMam.

SnepHast peakiusi XapakTepu3yeTcsi 3Heprued sjepHoil peakuuu Q,
paBHOM Pa3HOCTH PHEPIHI KOHEUHOM 1 ucxoaHoM nap B peakuuu. Ecou Q < 0,10
peakiys UAET C MOTJIONIEHUEM PHEPTUU U Ha3bIBACTCS IHAOTEPMUYECKOM; eciu Q
> 0, To peakius UAET C BBIICICHUEM SHEPTHH M Ha3bIBAETCS YK30TEPMHUUCCKOM.

SnepHble peakiuu KJIACCU(PUUUPYIOTCS MO Pa3IMYHBIM MPU3HAKAM: IO
SHEPrUsIM BBI3BIBAIONIMX HUX YaCTHUIl, O POAY YYACTBYIOLIMX B HUX YACTHUII, IO
XapakTepy NPOUCXOIAIINX SAEPHBIX IPEBpAIlCHUN. SnepHble peakuuu npu
MaJbIX SHeprusx (mopsaka 3B) MpoucXoasT B OCHOBHOM IO JCHCTBUEM
HeHTpoHOB. Peakumu npu cpeaHux dHeprusax (1o Heckonbkux MoB)

BBI3BIBAIOTCA, KPOMEC TOI'O, 3aps’KCHHBIMU YaCTHILIAMU ((X-qaCTI/II_IaMI/I, IMPOTOHAMM,



JICUTPOHAMH, SIIPAMH TSXKEJIOT0 BOAOPO/Ia), a TaAKKe Y-PpoTOHAMU. 3apsHKEHHBIMU
YAaCTUIIAMHU, BBI3BIBAIOIIMMU SIIEPHBIE PEAKIMHM, MOTYT OBITh MHOTO3apsIHbIC
MOHBI TSDKENBIX XHUMHYECKHX DJIEMEHTOB, a TakKXKe 3apsOKEHHBIE YaCTHUIIHI,
YCKOPEHHBIC B YCKOPUTEISIX. Peakinu mpu BBICOKHX 3HEPTHsIX (COTHU M THICSUN
M>5B) npuBOAST K POXACHUIO OTCYTCTBYIOIIMX B CBOOOJHOM COCTOSIHUH
DIIEMEHTAPHBIX YacTull (Me30HOB, runepoHoB u 1ap.).” (B.M. SBopckuii, A.A.
Hernad “CrpaBounuk o ¢usnke”, Mocksa, “Hayka”, 1990,ctp. 534-536).

“Peakuuy  CHHTE3a JIETKMX SJEP, CBS3aHHBIE C IPEOJOJIEHUEM
MOTEHIIMAJIBLHOW SHEPTUU UX OTTAJKWBaHUSA, YP(HEKTUBHO MOTYT IPOTEKATh MPH
cBepxBbICOKMX Temmeparypax mopsmka (100 - 10°) K, npesbimarommx
Temmeparypy HeHTpanbHeix odnacreit Comuna (T = 1,310° K). Takue peaxiuu
Ha3bIBAOTCS TEPMOSICPHBIMU (TEPMOSIICPHBIC PEAKIIMH CUHTE3a) U TMPOUCXOISAT
B BEIIECTBE, HAXOAIIEMCS B INTA3MEHHOM COCTOSTHUH.

TeopeTnueckolf OCHOBOM HCKYCCTBEHHBIX YIPABIISAEMBIX TEPMOSIECPHBIX
peaKiuii IBISIOTCS PEAKIUU THITA

’D+3H — JHe+/n *)
a TaKKe TUTa

’D+D — 3 H+,p win :D+D — SHe+ n. **)

JlJiss OCYIIECTBICHHS 3THX PEakiuié HeoOXOAMMO, YTOOBI Miia3Ma Oblia
JOCTaTOYHO CHJIBHO HArpeTa, a TakkKe 4TOObI KOHLEHTpAlMs N 4acTUll B HEMl U
BpeMsl T MX yIep)KaHWsS B IJIa3Me YIOBIIETBOPSUIA OINPEACICHHOMY YCJIOBHIO,
Ha3bIBaeMoMy Kputepuem JloycoHa:

Jlis peaxiun (*) n>10“c/em®, T> 10K

Jliis peakiun (**) n>10c/em®, T>10K”

(B.M. ABopckumii, A.A. Jdetnad, “CnpaBounuk mo ¢usuke”’, Mocksa,
“Hayka”, 1990,ctp. 540-542).”

“YckopuTenn 3apsDKEHHBIX  YacTUI] — YCTAaHOBKH JUISA  TTOJTYYCHHS
HAIPABJICHHBIX MYYKOB AJIEKTPOHOB, MPOTOHOB, aib(a-yacTHI] WU HOHOB C

SHEpruen ot coreH K3B 1o coren 13B. B yckopurensx 3apsKEHHBIX YaCTHUIL



YCKOpSIEMBIE 3apSKEHHbIE YaCTUIIBl YBEIMYMBAIOT CBOIO DHEPTHUIO, JBUTASCH B
IEKTPUIECKOM ToJIe (CTaTUYECKOM, WHIYKTHPOBAHHOM HJIM NepeMeHHoM BY).
B 3aBucumoctu 0T OpMBI TpPAGKTOPUN YACTUIl B TMPOIIECCE YCKOPEHHS
pa3IMYaloT JUHEHHBIE YCKOPUTENIH, B KOTOPBIX TPACKTOPHUS YACTHUIBI OJM3Ka K
npssMOi JuHMM, W nHMKIndeckue yckopurenu (cM. beratpoH, CuHXpOTpPOH,
Cunxpodazorpon, ®azorpoH, [IUKIOTPOH), B KOTOPBIX YacTHIlA MHOTOKPATHO
OPOXOAUT 4Yepe3 YCKOpSIollee YCTPOMCTBO, JBUTasCh IMOJ JEHCTBHEM
MOTIEPEYHOT0 MArHUTHOTO TIOJISI TIO TPAGKTOPUHU, ONMM3KOU K OKPYKHOCTH HITH K
pPaCKpy4MBAIOLIEHCA CIIUPAIA. Y CKOPUTENN 3apsKEHHBIX YaCTHUIl UCTHOJB3YIOT B
sanepHoil ¢u3nKe M (U3NKE BBHICOKMX JHEPTUH, a TaKKe B MPOMBIINIJICHHOCTH
(nedexTockonusi, MOJyYEHUE H30TOMOB, YCKOPEHHE XUMHUYECKHX IPOIIECCOB,
CTepUJIM3AIUs MMUMIEBBIX MPOIYKTOB U T.1M.) U MemuiuHe.” (“ [TonmTexHrmuecKuii
cioBaph’, Mocksa, “Cosetckas sHiukiaoneaus”, 1989, crp. 560).

“KoIeKTUBHBIE METOJbI YCKOPEHUS 3apsHKEHHBIX YacCTHIl, YCKOpPEHUE
3apSKEHHBIX YACTHUIl B AJIEKTPUYECKOM I0JI€, KOTOPOE CO3JAETCS KOJJIEKTUBHBIM
BO3JICHCTBHEM aHCAMOJII YCKOPSEMBIX W TOCTOPOHHUX YACTHI. DTH METOJIbI
YCKOPEHUsI OTJIMYAIOTCS OT OOBIYHBIX, MPUMEHAEMBIX B “KJIACCUYECKUX
YCKOPHUTENSIX, TAE YCKOPSIOIIEe II0JI€ CO3JAeTCS BHEIIHHM TE€HEPATOPOM...
[Ipepnoxeno cBbime 10 cxeM  KOJJIEKTUBHBIX  METOJOB  YCKOPEHUS,
OTJIMYAIONIUXCS TPEXKIEC BCETO CIOCOOOM CO3MaHUS ABUXKYIIUXCS CTYCTKOB
PESTUBUCTCKUX JJEKTPOHOB. Bce OHUM HaxomsTcs B cTaauu pa3pabOTKH,
HanOosiee pa3paboTaHHBIC U3 HUX OMMCAHBI HUXKE.

YckopeHne HMOHOB HWHTEHCHUBHBIM — PEJIATUBUCTCKUM  AJIEKTPOHHBIM
MTY9KOM. ..

ABTOPE30HAHCHBI METOJI YCKOPEHUSI B MHTEHCUBHOM PEJISTUBUCTCKOM
ANMEKTPOHHOM Tiydke. COCTOMT B HCIOJB30BAHUM [JII YCKOPEHUS HWOHOB
AJIIEKTPUUECKOTO TOJI BOJH MJIOTHOCTU 3apsjia, OETyIIUX B AJIEKTPOHHOM ITyUKe,
HaXOJIIEeMCSI B MarHUTHOM Tojie (Waes, OKCICpUMEHTAIBHO eIle He
IOJITBEPIKICHA).

IIprHIMD aBTOYCKOpEHHS. . .



[lma3aMeHHbId METOT YCKOPEHHUS . . .

YckopeHHe ~ WOHOB  3JIGKTPOHHBIMH  Kojblamu...”  (“ Bosbimoi
SHUMKJIONEAuYecKui cimoBapb. ®uszuka.” ['n. pen. A.M. Ilpoxopos, 4-e
(penpuHTHOE) M3MaHUe “DHU3UUECKOro HSHIMKIONEAUYeckoro cioBaps. 1983
roaa, “bosbinas Poccuiickas suiukinoneaus’, Mocksa, 1998).

Takum oOpazoM, Kak cCleIyeT W3 YPOBHS TE€XHUKH, JJII TOTO, YTOOBI
IPOM30IIIA AJIEPHAS PEaKIUs MEXIY ABYMS siApamMu, UX HEOOXOIUMO CTOJKHYTh
C DHEPruei, KoTopasi OnpeAessieTCs SHEPruel UX KyJTOHOBCKOTO PACTAIKUBAHUS.
Uem TsKeICE CTAIKHMBAEMBIE sipa, TEM OOJIBIIYIO YHEPTHI0 HYKHO MPHUIIO0XKHUTH
Ul ocymiecTBIieHusT peakiuu. COOTBETCTBYIOIIYIO DHEPTUIO SIEp TOTydaroT
MOCJI€ MX pa3roHa Ha YCKOPUTENSAX TSIKEIbIX HOHOB.

Kak cremyer w3 marepuanoB 3asiBKH, MPEINOIATACTCS OCYIIECTBISATH
PCaKIMI0 JK30TEPMUUYCCKOTO CHHTE3a XMMHUYECKHX 3JIeMeHTOB (“X0J101HOro”
(T<10°K) amamora ympasisieMoro TtepmosizepHoro cuutesa YTC) “Meromom
KBa3HYIPYTroro paccestHus YCKOPEHHBIX cnocobom PE30HAHCHOTO
KOJUICKTUBHOTO YCKOPEHUS... S/Iep CTAOWIBHBIX M30TOMOB MEPBOTO peareHTa Ha
sapax CTaOWJIbHBIX H30TOINOB BTOPOro pearcHTa (BBIOPAHHBIX I10 YCIOBHIO
SHEPreTUdeckor FIPPEKTUBHOCTH PEaKInu...)" .

OnHako, W3 YpOBHA TEXHUKM HEU3BECTCH CHOCO0 pPEe30HAHCHOIO
KOJUIEKTUBHOI'O YCKOPEHUS

Tak, B yka3aHHOM B OINHMCAHUM 3aIBICHHOI'O HM300pETEHUsS] MCTOYHHUKE
uHpopmanun (“Pusnueckuii SHIMKIONESIUISCKUN cloBapp’, Tri1. pex. A.M.
[IpoxopoB) HeET cBeAcHHUH O “croco0€ PE30HAHCHOI'O  KOJUIEKTHBHOTO
YCKOpPEHHUsI', a TPUBEICHBI OOIIME CBEICHUS 00 aBTOPE30HAHCHOM METO/Ie
YCKOPEHUs] B MHTEHCHUBHOM PEIISITUBUCTCKOM SJIEKTPOHHOM Tiyuke. [lpu sTom
OTMEUYEHO, YTO UJes IKCIIEPUMEHTAIBHO €M HE MOITBEPKIACHA.

Taxxke HEOOXOOUMO TOAYEPKHYTh, YTO COIMVIACHO COBPEMEHHBIM
HAyYHBIM TIPEJICTABIICHUSIM, ISl OCYIECTBICHUS PEAKIUU SACPHOTO CHHTE3a

HeoOxonuMo BeImodHeHue kputepusi Jloycona. OcyliecTBieHrne yNnpaBiIsieMOro



“XOJIOIHOTO syiepHOro cuuTe3a” (mpu Temmeparypax, menpmmx 10° K) mo cux
0P HE MOATBEPKICHO IKCIIEPUMEHTAIIBHO.

Heob6xoquMo mog4yepkHyTh, UYTO B 3asBJICHHOW (OpMyJEe HE OIMHMCAHO
KOHKPETHOI'O pElIeHMs, a JaHbl JUIIb caMble OOLIMe CBEAEHUs O crocole, C
MOMOIIbI0 KOTOPOTO 3asBUTENIb MPEANOJAraeT IOJy4yaTh DHEPrui0 MyTeM
OCYUIIECTBJICHUSI 3K30TEPMUYECKOr0 CHHTE3a XHUMHUYECKHX OJJIEeMEHTOB. B
OMMUCAHUU 3asIBKM HE MPUBEJEHBI KaKue-In00 TEXHUUYECKHE MapaMeTphl, KOTOPhIE
oOecrieunBasiid Obl OCYIIIECTBICHHE U300PETEHUSI B COOTBETCTBUM C YKa3aHHBIMU
npu3HakamMu (GopMysibl (Kak OTMEYaeT 3asBUTEIb B ONHCAHUU H300pETCHHUS:
‘onTUMalibHBIE  PEKMMBl  MHULMAIU3ALMM  crocoba  yCTaHaBIMBAIOT
AKCIIEPUMEHTAIILHBIM MYTEM, PETUCTPUPYS PE30HAHCHBIE MTapaMEeTPhl IO YPOBHIO
COOTBETCTBUSl (DAKTUUYECKOTO BBIXOJA JHEPrUd U TMPOIYKTOB OXKUJIAEMOMY
s dekry”).

Hcxonst w3  BBINIEU3T0KEHHOTO, MOXHO KOHCTaTHPOBaTh, YTO B
MaTepHuaiax 3asBKU Mpe/ICTaBlIeHa JTUIIb UAEs O MOJy4YeHUH TEPMOKUHETHYECKOM
DHEPTUM  SK30TEPMHUYECKUM CHHTE30M XUMHUYECKHX JJIEMEHTOB, OJHAKO,
OTCYTCTBYIOT CBEJICHUS O KOHKPETHOM TEXHUYECKOM PEIICHUH TaHHOW 3a/1auHu.

[Ipu 3TOM, B UCTOYHUKAX MH(OpPMALIUK, TEPEUUCICHHBIX B BO3PAKEHUH,
OTCYTCTBYIOT ~ CBEJIEHHUS O  BO3MOXXHOCTH  OCYILECTBICHHS  peakiHu
HK30TEPMUUYECKOTO CUHTE3a XMMUYECKUX DJIEMEHTOB... METOJIOM KBa3WyNpyroro
paccestHusl YCKOPEHHBIX CIOCOOOM PE30HAHCHOTO KOJUIEKTMBHOTO YCKOPEHHUS...
a5iep CTaOMIIbHBIX U30TOMOB MEPBOr0 peareHTa Ha siapax CTaOUIbHBIX M30TOIMOB
BTOPOT'O peareHTa”, U CBEJICHUsI O BO3MOKHOCTH MPOTEKAHUS TaKOI peaklnu Mpu
HEBBINIOJIHEHUM Kputepus JloycoHa, a, clenoBareinbHO, MOATBEPKICHUEM
UCTUHHOCTH  TEOPETHUYECKHX  MNPEANOCBIJIOK  MOTYT  SIBUTBCSA  TOJBKO
OKCIIEPUMEHTANIbHBIE JaHHbIe (CM. moamyHKT 2 myHkta 24.5.1 Pernamenta).
Pe3ynbrarhl 3KCIEPUMEHTOB JOJDKHBI HOCUTH YCTOWYMBBIA XapakTep U OBbITH
HEOJHOKPATHO MOBTOPEHBI PA3HBIMU SKCIIEPUMEHTATOPAMH.

OI[HaKO, B Marcpuajax 3asBKH TAKHC OKCIICPUMCHTAJBbHLIC OAdHHBLIC HC



NPE/ICTABIICHBI.

Takum o6pasom, B Marepuanax 3asiBKH HE NPUBEIEHBI CpPEACTBA U
METO/Ibl, TO3BOJSIONINE OCYIIECTBUTh H300peTeHWE B TOM BHJE, KaK OHO
OXapaKTEepU30BAHO B HE3aBUCUMOM IyHKTe 1 popMyiibl n3oOpeTeHus.

Uro kacaercsi HE3aBUCHMBIX IIYHKTOB 2-5, TO MOXHO COIJIACUTHCS C
BBIBOJIOM, CJI€JIaHHBIM B penieHuu PocmareHta o ToM, 4To HM300peTeHUs MO
nyHKTam 2-5 (GopMyiasl HE COOTBETCTBYIOT YCJIOBHIO IAaTEHTOCHOCOOHOCTH
“IIpoMBIIIJIEHHAs: MPUMEHUMOCTh , TOCKOJIBKY CIoco0 1mo myHKTY 1 dopmyisl
M300peTeHus MpeHA3HAUECH JIsl UCTIOJIB30BaHUs B U300PETEHUSIX IO MyHKTaM 2-
5 popmyibl.

CrnenoBaTenbHO, MOKHO KOHCTATHPOBATh, YTO BO3PAKEHUE HE COJECPKUT
JIOBOJIOB, TIO3BOJIAIOIIMX IPU3HATH 3aSBICHHYIO TPYMIY H300pETeHUN B TOM
BUJIE, KaK OHAa MpEJCTaBlieHa B MPEMJIOKEHHON (opmylie, COOTBETCTBYIOIICH
YCIIOBUIO MATEHTOCIIOCOOHOCTH “TIPOMBIIIIEHHAS TPUMEHUMOCTB .

B cooTBercTBUM € HW3JI0XKEHHBIM, KOJUJIETHS Malarbhl IO IMAaTEHTHBIM
CriopaM He HaXOJUT OCHOBAaHUU i1 OTMEHBI penieHus: Pocnarenra.

Y4uuThiBas BBIIEU3II0KEHHOE, KOJUIETUSI MalaThl 10 MaTEeHTHBIM CIOpaM
IpUIILIIA K BBIBOY

OTKAa3aTh B  Y/JAOBJETBOPEHHMH  BO3PaKeHHsl, TMOCTYNHMBIIEro

03.07.2012, pemienue Pocnatenrta ot 23.04.2012 ocTaBUTH B CHJIE.



