IIpunoxenue

K perrennto dexepanbHOi ciryKObI IO
HHTEJUIEKTYaJIbHOM

COOCTBEHHOCTH

3AKVIFOYEHHUE
KOJIJIErHH MAJIATHI 10 NATEHTHLIM CIIOpamM
10 pe3yJbTaTaM paccMOTpeHuUs X Bo3pa:keHus [] 3asiBJIeHUS

Komnerns B mnopsake, YCTaHOBJIEHHOM ITyHKTOM 3 cratbu 1248
I'paxxmanckoro komekca Poccuiickoit ®epeparuu  (manee — Kogekc) u
IIpaBunamu noga4yu BO3paKEHUM U 3aABJICHUN U UX paccmoTpenus B [lamare o
MaTeHTHBIM CIIOpaM, YTBEpPXKIEHHBbIMH TipukazoM Pocmarentra ot 22.04.2003
Ne 56, 3apeructpupoBaHHbIM B  MuHHCTepCcTBe foctuiiuu  Poccuiickoit
Oenepanuu 08.05.2003 N 4520 (manmee — IlpaBuma IIIIC), paccmotpena
Bo3pakenne 3yooBa C.H. (masee — 3asBurens), mocrynusiree 26.03.2014, na
pemenne ot 27.02.2014 ®denepanbHOW CIYXKObI 10 HMHTEUICKTyalbHOMN
cooctBeHHOCTH (nmamee — PocmateHT) 00 OTKa3e B BbJaue IIaTeHTa Ha
n3o0perenue mno 3asBke Ne 2012105413/07, npu 3TOM yCTAaHOBJICHO CIICIYIOIICE.

3asBnena rpymma  u3o00pereHmit  “Crmoco0  MONMyYeHUST  SHEPTUU
HK30TEPMHUUYECKUM CHHTE30M JIETKUX OJJIEMEHTOB Ha HWOHHOM YCKOpHUTENE
(BapuanThl). [IpumeHeHue BemecTBa A1l SK30TEPMHUECKOr0 CHHTE3a AJIEMEHTOB
(BapuaHThl)”, COBOKYMHOCTh IIPU3HAKOB KOTOPOM WH3JI0XKEeHa B ¢opmyIe,
MpEACTaBICHHOM B MaTepualax 3asBKM Ha JaTy €€ MOoAaud, B Cleayrouiei
peaKInuu:

“l. Cpooco0 BK30TEpMHYECKOTrO CHHTE3a XHWMHUYECKHUX DSJIEMEHTOB,
OTJIMYAOUIUICS TEM, YTO PEAKIUIO NEPEAaYr OCYHIECTBIIAIOT B MOTOKE METOAO0M
KBa3HyIPyroro paccesiHus YCKOPEHHBIX crocoboM PE30HAaHCHOTO
KOJUIEKTUBHOIO YCKOpeHHs 10 E,,—FE; snep CTaOMIbHBIX H30TOIOB IIEPBOIO
peareHTa Ha s/pax CTaOWJIbHBIX HM30TOINOB BTOPOTO peareHTa (BbIOpaHHBIX MO

YCIOBUIO DHEPreTUUYECKOM pa3pelieHHOCTH PEeaKLMHU: Pa3HOCTb SHEPTUM CBA3U

HYKJIOHOB B sLIpax [0 MeHbLIeil Mepe oauoro pearenta Ai = €i° - €1 > 0, u ecin



pasHOCTH SHepruil cBssu B supax apyroro pearenta Ak = €k - €k < 0, To

IAi/>IAK/), 3anaBas yckopeHHOMy IyuKy HOHOB pPEKHMOM OTKIOHCHHS

PEryJIMpOBKY CKOPOCTH, HampaBi€HUS M 3apAJIOBOIO  pas3ielieHust IS
VOpPaBJICHUS paclpelesieHuss yCKOpeHHoro myuyka (pearedHta 1) mo QpoHTy
MUIIEHU (peareHTa 2); 4YeM HWHULIUUPYIOT SK30TEPMHUYECKUN pPE30HAHCHBIN
TYHHEJIbHBIA TEPeX0]i KBAa3WYACTHULIbI, HECylel OapHOHHBIN 3apsa U3 OJHOTO
A71pa B IPYTOE.

2. Crioco6 1o 1.1, oTMyarmuiicss TeM, 9TO Ha TIEPBOM CTaJUH MpoIiecca
PE30HAHCHOE KOJUIEKTMBHOE YCKOPEHHWE MOHOB OCYIIECTBISIOT C MPUMEHEHUEM
BUPTYaJIBHOI'O KaTo/1a (BUPKATOPa) B CWIIBHOTOYHOM 3JIEKTPOHHOM ITYUKE.

3. Cnoco06 o 1.1, oTnuyaromuicsa TeM, YTO Ha MEPBOM CTaJUU MpoIecca
PE30HAHCHOE KOJUIEKTUBHOE YCKOPEHHE MOHOB OCYIIECTBIIAIOT C MPUMEHEHHEM
IPOCTPAHCTBEHHO-BPEMEHHOM MOIYJISILIUU  PEISATUBUCTCKOTO  JJIEKTPOHHOTO
My4Ka.

4. Cnioco6 1o 1.1, oTnyarmuiicss TeM, 4TO Ha MEPBOM CTaUu MpoIecca
PE30HAHCHOE KOJUJIEKTUBHOE YCKOPEHHE HOHOB OCYIIECTBISIIOT Ha OCHOBE
MOIYJIUPOBAHMS TPyOUATOro 3IEKTPOHHOTO My4YKa B TOPUPOBAHHOM CTPYKTYpE.

5. Croco6 1o 1.1, oTnuyaromuics TeM, 94TO Ha MEePBOW CTaJANH IpoIiecca
PE30HaHCHOE KOJUIEKTUBHOE YCKOPEHHE MOHOB OCYILECTBIISIFOT
MHXEKTUPOBAHUEM HOHOB B 3aKPUTHYECKUU PEISITUBUCTCKUM DIJIEKTPOHHBIN
Iy4OK IIPU €r0 MPOCTPAHCTBEHHO-BPEMEHHOM MOYJISALIMH.

6. Crtoco6 1o 1.1, oTnuyaronuiics TeM, 94To Ha MepBOM CTaUH IIpoIiecca
PE30HAHCHOE KOJUIEKTHBHOE YCKOPEHHE HOHOB OCYIIECTBIIIOT Ha OCHOBE
PE30HAHCHOM MOBEPXHOCTHOU (POTOMOHU3ALINHU.

7. Croco6 1o 1.1, oTnnyaromuics TeM, 4YTo Ha MEePBOU CTaJANH Tpoliecca
3aKPUTUYECKUNA  PEISTUBUCTCKUN  DBJEKTPOHHBIM  MYy4YOK  MOJYy4yaloT B
BBICOKOTPAJIMEHTHOM YCKOpPHUTEJIE HAa OCHOBE CBEPXCBETOBOI'O HCTOYHMKA, a

PE30HAHCHOC KOJJIEKTUBHOC YCKOPCHHC HOHOB OCYHICCTBJIAIOT



VH)XEKTUPOBAHUEM MOHOB B 3aKPUTUYECKUN PEIATUBUCTCKUU DIIEKTPOHHBIN
ITy4OK.

8. Ilpumenenune B cnocoOe mo m.l BemecTBa B KayecTBe OMHAPHOIO
AJIEPHOTO TOIUINBA, OTJIMYAOIIEECS TEM, YTO KOMIIOHEHTAMU TOIUINBA (PEAareHTOB
1, 2) sistrorest °B, °Li.

9. Ilpumenenue B crocobe mo 1.l BemecTBa B KadyecTBE OWHAPHOTO
SJIEpPHOTO TOIIMBA, OTJIMYAOIIEECs TEM, YTO KOMIIOHEHTAMU TOIIMBA (PEareHToB
1, 2) semsorest N, °Li.

10. ITpumenenue B crocoOe 1o 1.1 BemiecTBa B KayecTBe OMHAPHOTO
AJIEPHOTO TOIUINBA, OTJIMYAOIIEECS TEM, YTO KOMIIOHEHTAMU TOIUIMBA (PEareHTOB
1, 2) sBistroTCS 1OB, N,

11. IIpumenenune B cmocobe mo m.l BemecTBa B KadecTBe OMHAPHOTO
SJIEPHOTO TOIINBA, OTIIMYAIOIIEECs TEM, YTO KOMIIOHEHTAMU TOTUIUBA (PeareHTOB
1, 2) semsrorest “N, N.

12. Ilpumenenue B crocoOe mo 1.l BemiecTBa B KayecTBE OMHAPHOTO
AJIEPHOTO TOIINBA, OTIMYAIOIIEECS TEM, UTO KOMIIOHEHTAMHU TOIUIMBA (PEareHTOB
1, 2) sBrsroTCS 13C, H.

Hannas ¢opmyna n3oOpeTeHus] ObUIa MPUHATA K PACCMOTPEHHIO MPH
AKCTIEPTHU3E 3a5BKH IO CYIIECTBY.

ITo pesynpTaTtam paccmorpenus Pocmarent 27.02.2014 npuHsn pemieHue
o0 OTKaze B BblJauye MATEHTAa H3-3a HECOOTBETCTBUS 3asBJICHHON TIPYIIIbI
M300pETEHUH YCIOBUIO MATEHTOCIIOCOOHOCTH “TIPOMBIIIJIEHHAS IPUMEHUMOCTD .

B pemenuu PocnateHnTa oTMedeHo, 4To ... HU B MaTepuaiax 3asBKH, HU
B JIOTIOJIHUTEIBHBIX MaTepuagax He COJAEPKUTCS CBEICHUMN, MOATBEPKIAIOIINX
BO3MOYKHOCTb TIOJy4YE€HHsI JOMNOJHUTEIBHON 3HEPruu, TO €CTh IPEBBILICHUS
KOJIMYECTBA IMOJYYEHHON 3HEPrud HMMEHHO MO CpPaBHEHUIO C 3aTPaueHHOU
SHEprueil B pe3ysibTare OCYLIECTBICHUS 3asiBIECHHOro u300pereHus. Crenayer
TAaK)K€ OTMETUTh, B HACTOAIIEE BpeMsl HE pa3pabOTaHbl CpelCTBa MOTYyUYEHHUS
SHEPIUM 3a CYET PEaKUMil SIEpHOTO CHHTE3a Ja)Ke Ui PEeaKUuil C y4acTHEM

M30TONOB JiedTepuss U TpUTUS (APPEKTUBHOCTh KOTOPHIX HA MOPSIKH BBIIIE),



MO3BOJISIONINE MOJYUYUTh SHEPTUIO OOJIBIIIYIO, YeM €€ ObLIO 3aTpadyeHo...”

Ha pemenune 06 oTka3e B BblJadye MaTeHTa HAa U300pETEHUE B TMajiaTy 1O
NMaTeHTHBIM CIIOpaM B COOTBETCTBMHU C NyHKTOM 3 ctatbu 1387 Kopekca
MOCTYNUJIO BO3paXEHHWE, B KOTOPOM 3asiBUTENIb BbIPA3WJI HECOIJIacue C
MOTHUBHUPOBKOW pemieHus PocmareHTa, ykaspiBas, 4TO: “... TEOPETHUYECKUMH
000CHOBAaHUSIMH OCYIIIECTBUMOCTH YKa3aHHOTO B 3asiBKE IMpOIEcca SBISIOTCS
OpUHIMI HeonpeneneHHocTH B. I'eifzenOepra, obonoueyHass MOACNb CTPOCHUS
aTOMHOTO simpa HOOeNeBCKHX saypeaToB 1963r. M. Temmepr-Maiiep u .
Wencena, obmewnsBectHoe mnpuMeHenue sddexra JI. Kymepa k ommcanuio
MOBEJEHUS AJIEPHOIN MaTepuu.”

B Bo3pakeHUU MpUBENIEH CIUCOK HAYYHBIX PabOT, MOATBEPKIAIOIINMA, 110
MHEHHIO 3asBUTEJIS, OCYIIECTBUMOCTh OTIMCAHHOTO B 3asiBKE CIIOC00a TOTyICHHS
SHEPIUU FK30TEPMUYECKUM CHHTE30M JIETKHX 3JIEMEHTOB.

N3yuuB maTepuansl jea, KOJJIErus YCTAaHOBUIIA CIIETYIOIEe:

C yuerom matel nogaun 3asBku (15.02.2012) npaBoBas 06a3a A OLIEHKH
MaTEHTOCIIOCOOHOCTH 3asBICHHON Tpymmbl u300peTeHuil BkItoyaer Kopeke,
AJMUHUCTPATUBHBIN  peryIaMeHT HcHojiHeHus: denepayibHON  CITy)KO00M 10
MHTEJJIEKTYalbHOM ~ COOCTBEHHOCTH,  MATEHTaM W TOBapHbIM  3HAKam
rOCYJapCTBEHHON (DYHKIIMU 110 OpraHu3aliy MprueMa 3asiBOK Ha U300peTeHHe U UX
pPacCMOTpEHMS], SKCHEPTU3bl W BBIJAYM B YCTAHOBJICHHOM TOPSJIKE MAaTEHTOB
Poccuiickoit ~ ®enepanui  Ha ~ W300peTEHHE,  YTBEPKIEHHBIA  MPUKA30M
MunucrepctBa oOpa3zoBanus M Hayku Poccuiickoil @enepauuu ot 29 OKTA0ps
2008r. Ne 327 u 3apeructpupoBannbiii B Muntocte PO 20 despans 2009r., per. Ne
13413 (nanee — Pernament).

B coorBerctBun ¢ mynkrom 1 crtateum 1350 Komexca, m3zoOpereHuto
MPEOCTABIIICTCS. MpaBOBas OXpaHa, €CJIU OHO SIBISIETCS HOBBIM, HMEET
M300peTaTeNIbCKUN YPOBEHD U MMPOMBIILIEHHO TPUMEHUMO.

B coorBerctBuu ¢ mynktom 4 crtateu 1350 Kopekca, nzobpereHue
SIBJISICTCS] TIPOMBIIINICHHO TTPUMEHUMBIM, €CJIM OHO MOXET OBITh MCIIOJIb30BAHO B

MIPOMBIIJICHHOCTH, CEJIbCKOM XO3SIMUCTBE, 3APABOOXPAHECHUH, APYTHUX OTPACIAX



SKOHOMMKH WJIA B COIIUATILHOM cepe.

B cootBercTtBun ¢ moamyHkroM 4 nyHkra 10.7.4.5 Pernamenta, s
U300peTeHusl, OTHOCSIIErocs K crhocol0y, B TMpUMEpax ero peaiu3aluu
YKa3bIBAIOTCA TMOCJIEIOBATEIbHOCTh JIEUCTBUN (MPHEMOB, OIEpauuil) Haj
MaTepHalIbHBIM O0OBEKTOM, a TAK)KE YCIOBHS IPOBEACHUS ACHCTBUN, KOHKPETHbBIE
pexuMbl (Temmeparypa, JAaBJIE€HHE U T.I.), UCIHOJb3yEMble TMPU HTOM
MaTepHualbHble CpeJcTBa (YCTPONCTBA, BEIECTBA, IITAMMbI U T.II.), €CIHA 3TO
HeoOxonuMo. Ecmum  cmoco0  xapakTepusyeTcsi HCIOJIb30BaHUEM  CPECTB,
U3BECTHBIX 1O JaThl TMPUOPUTETAa H300pETeHHs, JOCTAaTOYHO 3THU CPEICTBA
PacKpbITh TAKUM 00pa3oM, 4TOOBI MOKHO OBLJIO OCYIIECTBUTH n3o0perenue. [1pu
UCIOJIb30BAHUM HEHU3BECTHBIX CPEACTB MPUBOIAUTCS HUX XapaKTEPUCTHKA,
MO3BOJISAIOIIAs MX OCYIIECTBUTh, M, B Cllydae HEOOXOIHMMOCTH, MpHUIaraercs
rpaduueckoe n300paxxeHue.

B coorBerctBuu ¢ moamynktom 2 mnyHkTa 24.5.1 Permamenra, mpu
YCTAaHOBJICHUH BO3MOKHOCTH UCIIOJIb30BAHMS M300PETEHUS B MPOMBIILIEHHOCTH,
CEIbCKOM XO3SIMCTBE, 3JPAaBOOXPAHEHUM U JAPYTHX OTPACIsIX AESTENbHOCTH,
npoBepsieTCs, yKa3aHO JIM  Ha3HauYeHHe  HM300peTeHuss B ONMCAHUM,
coZIepXaBIIEMCs B 3asiBKE€ Ha AaTy MoJayu (€ciy Ha 3Ty JaTy 3asBKa cojepixana
dbopmyiy n3oOpereHuss — TO B OnucaHuu uiu popmysne uzodperenus). Kpome
TOTO, TPOBEpSETCs, NPHUBEACHBI JIM B YKa3aHHBIX JOKYMEHTaX M 4epTexax,
COZEpKaIMXCsl B 3asBKE€ Ha JaTy MOJaud, CPEICTBA U METOJAbI, C MOMOUIBIO
KOTOPBIX BO3MOXHO OCYILIECTBJIEHUE HU300pETeHUs] B TOM BHJIE, KakK OHO
O0XapaKTepU30BaHO B KaXKJIOM U3 MYyHKTOB (Gopmynbsl uzobpereHus. I[lpu
OTCYTCTBUU TaKUX CBEJICHHMN B YyKa3aHHBIX JOKYMEHTaX JOMYyCTUMO, YTOOBI
YIOMSIHYTBIE CpPEICTBA M METOJbl OBLIM OMHCaHbl B MCTOYHUKE, CTaBIIEM
00I1IeIOCTYIIHBIM JI0 JaThl TpuoputTeTa n3o0pereHus. Kpome Ttoro, cuemyet
yOequThCsl B TOM, UTO, B CIy4yae OCYUIECTBJICHHS M300pETEHUs Mo J0O00MYy U3
MyHKTOB  (pOpMyJibl, JACUCTBUTEIBLHO BO3MOXKHA pealu3alusl yKa3aHHOTO
3asIBUTEJIEM HAa3HAUECHUS.

Ecinu 0 BO3MOYKHOCTM OCYIIECTBIICHUS M300pETEHHSI U peanu3aliid UM



YKa3aHHOTO HA3HAYEHUsI MOTYT CBUIETEIbCTBOBAThH JIUIIL IKCIEPUMEHTAJIbHBIC
JaHHbIC, TMPOBEPSIETCS] HaJM4he B ONHCAHUU HU300pETEeHUsT MPUMEPOB €ro
OCYILLECTBJIEHUS C NPUBEICHUEM COOTBETCTBYIOIIMX JIaHHBIX, a TaKkKe
YCTaHABIIMBAETCS, SBJSIOTCS JIM MPUBEICHHBIE PUMEPHI JOCTATOYHBIMHU, YTOObI
BBIBOJ O COOJIOJIEHWU YKa3aHHOTO TPEOOBaHMUSI PACIPOCTPAHSIICS Ha pa3HbIe
yacTHble  (OpPMBI  pealnu3aluy  MpU3HAKA, OXBAaTbIBAa€Mble  IOHSITHEM,
PUBEICHHBIM 3asBUTENEM B (popMyIie U300peTeHUs.

B coorBerctBuM ¢ moamyHKTOoM 3 mnyHKkTa 24.5.1 Permamenra, eciu
YCTAaHOBJIEHO, 4YTO COOJIOJIEHbl BCE YKa3aHHble TpeOOBaHMs, H300pETEeHHE
MIPU3HAETCS] COOTBETCTBYIOIIMM YCIOBHIO IPOMBIIUIEHHOW IPUMEHUMOCTH.

[Ipu HecoOmtomeHun XOTs OBl OJHOrO W3 YKa3aHHBIX TpeOOBaHUM
JIeNaeTcsl BBIBOJ O HECOOTBETCTBUM H300PETEHUS YCIOBHIO IMPOMBILUIECHHOM
IPUMEHUMOCTH.

B coorBerctBum ¢ mnoamynkromM 4 mnyHkra 24.5.1 Permamenra, B
OTHOIIIEHUU U300pETeHuUs, I KOTOPOTO YCTAHOBJIEHO HECOOTBETCTBUE YCIOBHIO
MPOMBILIJIEHHONM NPUMEHUMOCTH, IPOBEPKAa HOBHU3HBI W H300pETATEIBCKOIO
YPOBHS HE IPOBOJUTCS.

B coorBerctBum ¢ moamyHkrom 3 myHkra 24.5.4 Pernamenrta, ecnu
3asBJeHa Tpynmna u300peTeHui, NpoBepKa MaTeHTOCIIOCOOHOCTH MPOBOIUTCS B
OTHOIIIEHUU KaXXJ0T0 U3 BXOMSIIMX B Hee m3o0pereHuil. IlaTeHTocnocoOHOCTh
rpynnsl  U300peTeHuil MOXXeT ObITh IpU3HAHAa TOJBKO TOTJa, KOIjaa
MAaTEHTOCIOCOOHBI BCE U300PETEHUS TPYIIIBI.

CymiecTBO 3asiBICHHOM TPYMIbI U300PETEHUN BBHIPAXKEHO B MPUBEIECHHOMN
BbIIIE POpMYJIie, KOTOPYIO KOJIJIETHsl IPUHUMAET K PACCMOTPEHHIO.

AHanu3 10BOJIOB BO3PAKEHUS U JJOBOJOB, COJAEPIKAILMXCS B PEIICHUU 00
OTKa3€ B BBJAYE MATEHTA, KACAIOIIMUXCS OLEHKM COOTBETCTBUS 3asBJICHHOIO
cnocoba mo mOyHKTY | ¢GopMysdbsl  YCIOBUIO  MATE€HTOCIIOCOOHOCTH
“HpOMBILIIJICHHAS IPUMEHUMOCTB , TIOKa3aJl CIEAYIOIIEE.

B kauecTBe Ha3HaueHHs 3asABJICHHOIO M300pPETEHHs] MO MYHKTY |

dopmysbl B MaTepHaliax 3asBKM YKa3aHO — CHOCOO 3K30TEPMHUYECKOTO CHUHTE3a



XUMHUUYECKUX IJIEMEHTOB.

CnenyeT OTMETHTb, YTO OILIEHKA IAaTEHTOCIOCOOHOCTH 3asBJICHHOTO
U300peTeHHs] MPOU3BOJUTCS HA OCHOBAHMM M3BECTHOIO YPOBHSI TeXHHMKHU. Eciu
peub UAET 0 PU3NYECKUX MPOIECcCcax, BO3MOKHOCTh UX OCYIIECTBICHUS JOJIKHA
NOATBEPKIATHCS CBEICHHUSMHU, KOTOPBIE COAEPKATCS B HCTOYHHKAX HAYy4YHO-
TEXHUYECKON MHGOPMAIMHU, TPOLIEAININX HAYIHOE PEICH3UPOBAHUE: CIIOBAPSX,
SHUMKJIONEAUsAX, n3ganuax PAH, cnenuanu3mpoBaHHBIX HayYHO-TEXHUYECKUX
M3JaTENBbCTBAX OTPACIEBBIX UHCTUTYTOB U T.II.

N3 ypoBHSI TEXHUKH U3BECTHO:

“SImepHBIMM peaKUMsAMH Ha3bIBAIOTCS MPEBPAIICHUsS ATOMHBIX SZAED,
BBI3BAHHBIC B3aMMOJCHCTBHEM HUX APYr C JPYyrOM WIHA C D3JIEMEHTapHbIMU
gactunamu. Kak mpaBwiio, B SAEPHBIX PEAKLUMIX YYaCTBYIOT IBa sIApAa U JBE
yactuipl. OnHa mapa “sapo - 4dactuia’ sABISETCS WMCXOJHOW, Apyras mapa —
KOHEYHOMU.

CumBonMyecKas 3anuch A1€pHON peaKnu:

A+a—B+bum A (ab) B,

rae A u B — ucxoaHoe u kKoHeuHoe s/pa, @ U b — ncxoaHas u KoHeyHast
yacTupl B peakuuu. HMHorma saepHas peakuudss MOXKET IPOUCXOJUTh
HEOJHO3HAYHO M HApSAYy C MPEAbIAYLIEd peaklUed MOKET MPOUCXOIUTH MO
cxeme A+a— C+c, 1.e. A(a,c) C wm no Apyrum cxemam.

SlnepHast peakiusi XapakKTepu3yeTcs SHeprueil sjpepHor peakuuu Q,
paBHOW PAa3HOCTH PHEPTH KOHEUHOU U MCXoaHOM map B peakiuu. Ecmu Q < 0, To
peaKkiys UAET C MOTJIONIEHUEM YHEPTUU U HA3bIBACTCS YHAOTEPMUUYECKO; eciu Q
> (0, TO peakuus UAET C BBIAEIEHUEM SHEPTUH U HA3bIBAECTCS DK30TEPMUYECKOM.

SnepHble peakuu KIACCUPUIUPYIOTCS MO Pa3IUYHBIM MpPHU3HAKAM: TIO
SHEPIUsIM BBI3BIBAIOIIMX HUX YACTHIl, MO POAY YUYACTBYIOIIMX B HUX YACTHII, MO
XapakTepy MNPOUCXOJAIIUX SIACPHBIX NPEBpallleHUN. SnepHble peakuuud Ipu
MaJlbIX JHeprusx (mopsiaka 5B) mpoucxoasaT B OCHOBHOM IO JEUCTBHUEM
HeWTpoHOB. Peaknuu mpu cpeaHux SHeprusix (70 Heckolbkux M»sB)

BBI3BIBAIOTCS, KPOME TOI'O, 3apsAKCHHBIMU YaCTHLIAMU ((X-‘IaCTI/II_IaMI/I, IMIPOTOHAMM,



JIEHTPOHAMH, SIIPAMHU TSHKETIOTO BOJOPOa), a Takke y-poToHaMu. 3apsyKCHHBIMH
YaCTUI[AMH, BBI3BIBAIOIIMMU SACPHBIC PEAKIIUU, MOTYT OBITh MHOTO3apsIHBIC
MOHBI TSOKCNBIX XUMHUYECKMX DJJIEMEHTOB, a TaKkKe 3apsOKCHHBIC YACTHIIBI,
YCKOPEHHBIE B YCKOPUTENAX. Peakiuu nmpu BHICOKUX SHEPTHUSX (COTHU U THICSYH
MbsB) mpuBOIAT K POXKICHHIO OTCYTCTBYIONIUX B CBOOOJHOM COCTOSTHUH
DJIEMEHTApHBIX 4acTHll (Me30HOB, rumepoHoB u ap.).” (B.M. SIBopckuii, A.A.
Jernag “CrpaBounuk o ¢usuke”, Mocksa, “Hayka”, 1990, ctp. 534-536).

“Peakuum  cuHTE3a JIETKUX SJE€p, CBSA3AHHBIE C IPEOJOJCHUEM
NOTEHIIUAIBHOW PHEPTUU UX OTTAIKUBAHUS, YPPEKTUBHO MOTYT MPOTEKATh MPHU
CBEPXBBICOKMX TEMIIEparypax MopsaKa (10° - 10%) K, MIPEBBIIAOIINX
TeMmIepaTypy ueHTpanbHbx obmacreit Comnna (T = 1,3-107 K). Takue peakuuu
HAa3bIBAIOTCS TEPMOSIACPHBIMU (TEPMOSIIEPHBIE PEAKIIUA CUHTE3a) W MPOUCKOISAT
B BEILIECTBE, HAXOIAIIEMCS B MJIa3MEHHOM COCTOSIHHUH.

Teopernyeckold OCHOBOW HMCKYCCTBEHHBIX YIPABISEMBIX TEPMOSIACPHBIX
pEeaKIUil ABJSIOTCS pEeaKIuu TUIIA

’D+H — ;He+4n *)

a TaK»Ke TUMa

’D+D— > H+p win ’D+D — JHe+n. (**)

JIJist OCYIIECTBICHUSI 3TUX PEAKIHM HEe0OXOoAMMO, UYTOOBI Mia3ma ObLia
JOCTaTOYHO CHJIBHO HAarpeTa, a TakKe Y4TOOBI KOHIICHTpAIUs N YacTUIl B HEH |
BpeMsi T UX yJepXKaHUs B IJIa3M€ YAOBIECTBOPSUIM OIPEACICHHOMY YCJIOBHIO,
Ha3pIBa€MOMY KputepueM JloycoHa:

st peakiuu (*) nt > 10" c/em®, T>10°K

Jiis peakiuu (**) nt> 10" c/em®, T>10°K >

(b.M. SBopckwmii, A.A. Jletnad, “CrnpaBounuk mo ¢usuke”’, Mocksa,
“Hayka”, 1990, ctp. 540-542).”

“Yckoputenu 3apsKEHHBIX YaCTUIl — YCTAaHOBKU JUISl TIOJIYYCHHS
HaIPaBJICHHBIX ITyYKOB JJICKTPOHOB, MPOTOHOB, alb(a-4acTHI] WJIM HOHOB C

3Hepruen ot coreH K3B n0 coren [3B. B yckopurensx 3apsoKEHHBIX YaCTHI



YCKOpSIEMbIE€ 3apsKEHHBIE YaCTHUIbI YBEJIWYMBAIOT CBOIO DHEPIHUl0, JIBUTASACH B
ANEKTPUUYECKOM MOJie (CTaTUYECKOM, MHIAYKTUPOBAHHOM WM nepeMeHHoM BY).
B 3aBucumoctH OT (QOpMBI TpaeKTOpUM YaCTUIl B TMPOIECCE YCKOPEHUS
pa3IUYalOT JUHEHHBIE YCKOPUTENH, B KOTOPHIX TPACKTOPHUS YACTHUIIBI OJIM3Ka K
npsSIMOM JIMHUM, W UUKIWYeckue yckoputenu (cM. beratpon, CUHXPOTpOH,
Cunxpodazorpon, Da3oTpoH, [{UKIOTpOH), B KOTOPHIX YaCTUIIA MHOTOKPATHO
OPOXOJOUT YEpe3 YCKOPSIIIEE YCTPOWCTBO, [JBUTasiChb IOJ JIEUCTBUEM
MOTIEPEYHOT0 MArHUTHOTO TIOJISI TIO TPAGKTOPUH, OJM3KOW K OKPY>KHOCTH WJIH K
PaCKpYUYHMBAIOLIECHCS CIIUPAIA. Y CKOPUTENN 3apSKEHHBIX YAaCTUL UCHOJIb3YIOT B
sanepHON (Pu3NKe M (PU3NKE BBICOKUX JHEPTrHil, a TaKKe B MPOMBIIUICHHOCTH
(medexrockomnus, TMOJyYE€HHWE H30TOIOB, YCKOPEHHE XMMHYECKHUX IIPOLIECCOB,
CTePUJIM3AIUs MMUIEBBIX MPOIYKTOB U T.I1.) U MeaumuHe.” (“TlonmurexHudeckuii
cioBaps”’, Mockga, “Coetckas aHIuKIoneaus”, 1989, ctp. 560).

“KOJIEKTUBHBIE METOAbl YCKOPEHHMS 3apsyKEHHBIX YaCTHL, YCKOPEHHE
3apsKEHHBIX YACTHUIL B AJIEKTPUUYECKOM M0JIE, KOTOPOE CO3/1AETCS KOJIEKTUBHBIM
BO3JICHCTBHEM aHCAMOJII YCKOPSEMBIX W TOCTOPOHHHMX YAaCTUIl. IJTH METOIbI
YCKOPEHHSI OTJIMYAIOTCS OT OOBIYHBIX, IPUMEHSEMbIX B “KIACCUYECKUX
YCKOPHUTENSAX, A€ YCKOPSIOUIEE II0JIE CO3AAETCS BHEIIHUM TIE€HEPATOPOM...
[Ipennoxxeno cBbime 10 cXeM  KOJUIEKTUBHBIX METOJOB  YCKOPEHHS,
OTJIMYAIOIIUXCS TPEXKJE BCErO CIOCOOOM CO3JIaHMsS ABMIKYIIUXCS CIYCTKOB
PEISTUBUCTCKUX JJIEKTPOHOB. Bce OHM HaxoAsTcss B cTaaud pa3pabOTKH,
Hanbosee pa3paO0TaHHbIC U3 HUX OMMCAHbI HUXKE.

YckopeHue HMOHOB MHTEHCHBHBIM  PEISITABUCTCKUM  3JIEKTPOHHBIM
MTY4YKOM. ..

ABTOpPE30HAHCHBI METOJ] YCKOPEHHSI B MUHTEHCUBHOM PEJSITUBUCTCKOM
ANEKTpOHHOM Tyuyke. COCTOUT B UCHOJB30BAaHUM [JIi YCKOPEHUS HOHOB
ANEKTPUYECKOTO TOJISI BOJIH TJIOTHOCTH 3apsijia, OEryIuX B JJIEKTPOHHOM IyYKe,
HaxosIIeMCsl B MarHuTHOM Tiosie (uaes, OHKCIEPUMEHTAIbHO eIle He
MOJITBEPKCHA).

[IpuHIMDT aBTOYCKOPEHHS. . .



[L1a3amMeHHbIA METOT YCKOPEHHUS. . .

YCcKkopeHHEe ~ HMOHOB  3JIEKTPOHHBIMH  Kombliamu...”  (“Bosbrinoi
SHIMKIIONIEANYECKU cioBapb. Pusmka.” ['n. pen. A.M. Ilpoxopos, 4-e
(penpuHTHOE) W3maHWE ““OU3UYECKOTO SHIHUKIONEanYecKoro cioBaps” 1983
rona, “bonbmias Poccuiickas suiukionenus’”’, Mockga, 1998).

Takum oOpa3zoM, Kak cClIeQyeT W3 YPOBHS TEXHUKH, IJII TOTO, YTOOBI
POU3OIILIA AIepHAs PEAKIUS MEXKIY ABYMs SiApaMH, UX HEOOXOAUMO CTOJIKHYTh
C DHEPruei, KoTopas ONpeAeseTCs] SJHEPruel UX KYJOHOBCKOI'O pACTAJIKUBAHHUS.
Uem TspKeNee CTalKUBaeMbIE ]ipa, TeM OOJBIIYI0O YHEPTUIO HYKHO MPUIIOXKHUTH
JUISL OCYIIECTBJIEHHsI peakiuu. COOTBETCTBYIOIIYIO JHEPIUI0 AP MOJy4YaroT
MIOCJIE UX Pa3rOHA HA YCKOPUTEISAX TSAKEIbIX HOHOB.

Kak cremyer u3 marepuanoB 3asBKH, MPEANOJIAraeTCs OCYIIECTBISATH
PEaKIMI0 SK30TEPMHUECKOTO CHUHTE3a XUMHUYECKUX DJIEMEHTOB (‘“‘XOJIOAHOTO”
(T<10°K) amamora ympaBmsiemoro TtepmosiiepHoro cuuresa YTC) “MeTomoM
KBa3Uynpyroro paccesiHus YCKOPEHHBIX crocobom PE30HAHCHOTO
KOJUIEKTUBHOTO YCKOPEHUS... JeP CTAOMIBHBIX W30TOMOB MEPBOTO peareHTa Ha
Aa/ipaX CTaOMJIBHBIX HM30TOMOB BTOPOTO peareHTa (BBIOPAHHBIX MO YCIOBHIO
sHEepreTUdecKkor 3((HEeKTUBHOCTH PEAKIUH. ..)” .

Opnako, M3 YpOBHS TEXHUKH HEU3BECTEH “‘COCO0 pPE30HAHCHOTO
KOJUIEKTUBHOT'O YCKOPEHUS .

Tak, B yka3zaHHBIX B OMHCAHUU 3asBJIEHHOTO WM300pPETEHUS MCTOYHUKAX
uHbOpMallMd HET CBEIEHUH O ‘“‘crnoco0e pPEe30HAHCHOrO KOJUIEKTMBHOTO
YCKOPEHUS”, @ pACKPBITHI PA3JIMYHbIE METO/Ibl KOJUIEKTUBHOI'O YCKOPEHUSI HOHOB.

Takxke HeE0OOXOOUMO TOAYEPKHYTh, YTO COIVIACHO COBPEMEHHBIM
Hay4YHbIM MPEJICTABICHUSM, ISl OCYLIECTBIEHUS PEAKUUU SIIEPHOIO CUHTE3a
HEeoO0XoauMo BbInoJiHeHHE kputepusi Jloycona. OcCylecTBIEHUE yNpPaBlIIEMOTro
“XOJIOAHOTO SAJIEPHOTO CHHTE3a” (MpH TeMmIepaTypax, MEHBIINX 108 K) no cux
MOp HE MOATBEPKICHO IKCIIEPUMEHTAIIBHO.

B 3asBnenHoil ¢opmysie HE OMHCAHO KOHKPETHOTO pEIIeHUs, a JaHbI



JUIIb camble OOIIMEe CBEAEHUs O Ccroco0e, C MOMOIIBI0 KOTOPOro 3asBUTEINb
INPEANONATraeT MOJy4aTh SHEPrUI0 IYTEM OCYIIECTBICHUS SK30TEPMHUYECKOTO
CHUHTE3a XMMHUYECKHX AJIEMEHTOB. B omnucaHuu 3asiBKM HE MPUBEJIECHbI KaKue-
MO0 TEXHUYECKHUE MapaMeTphl, KOTOpble obOecrneunBaid Obl OCYIIECTBICHUE
U300peTeHUs] B COOTBETCTBMM C YKa3aHHBIMU MpU3HAKaMU (GopMynbl (Kak
OTMEYAaET 3asiBUTEIb B ONNMCAHUU U300PETEHUS . “‘ONTUMAIbHBIE PEKUMBI CIIOCO0A
YCTaHABIIMBAIOT PETYJUPOBKON MCXOJHBIX JHEPreTHUYECKUX NapaMeTpoB... H
KOMOMHaIMEH cMecel (COSIMHEHMI ) KOMITOHCHTOB. ..”).

HNcxonss w3 BBIIEU3IIOKEHHOTO, MOYKHO KOHCTaTHpOBaTh, 4YTO B
Marepuajiax 3asBKH TNPEACTABICHA JIMIIb UAEd O TOJYYEHUH DHEPTUH
AK30TEPMUYECKUM CHUHTE30M XHMHUYECKUX JJEMEHTOB, OJHAKO, OTCYTCTBYIOT
CBEJICHUS O KOHKPETHOM TEXHUYECKOM PEIICHUU JaHHOU 3a/1a4H.

[Ipu 3TOM, B HCTOYHUKAX MH(POpPMALIUU, TEPEUUCICHHBIX B BO3PAKEHUU,
OTCYTCTBYIOT CBEACHUS O BO3MOXXHOCTH OCYILIECTBJIEHUS 3K30TEPMHUYECKOTO
CUHTE32 XUMHUYECKHUX DJJIEMEHTOB “METOJIOM KBa3UyNpyroro paccesHus
YCKOPEHHBIX CIIOCOOOM PE30HAHCHOTO KOJUIEKTUBHOI'O YCKOPEHMS... SIEP
CTAaOWJIBHBIX M30TOINOB TIEPBOTO peareHTa Ha sApax CTaOWIBHBIX H30TOIMOB
BTOPOTO peareHra (BbIOpAHHBIX MO YCIOBHIO SHEPTEeTHUECKOW 3(PPEeKTUBHOCTH
peakiuu...)”, U CBEACHUS O BO3MOXXHOCTU MPOTEKAHHUS TAKOW peakuuu Mpu
HEBBINIOJIHEHUU Kputepus JloycoHa, a, cilea0BaTellbHO, MOATBEPKICHUEM
UCTUHHOCTH  TEOPETUYECKHX  MPEANOCBIIOK  MOTYT  SIBUTBCS  TOJIBKO
AKCIIEpUMEHTANIbHbIE JaHHble (CM. NMOAMYHKT 2 nyHkrta 24.5.1 Pernamenta).
Pe3ynbTaThl AKCIEPUMEHTOB MODKHBI HOCUTHh YCTOWYHMBBIN XapakTep U OBIThH
HEOJHOKPATHO MOBTOPEHBI PA3HBIMU SKCIEPUMEHTATOPAMHU.

OpHako, 3asgBUATENEM  TaKUE€  OKCIEPUMEHTAIBHBIE  JAHHBIE  HE
IIPECTABIICHBI.

Takum o0pa3oM, B Marepuanax 3asiBKH HE IMPUBEJIEHBI CPEICTBAa U
METO/bI, MO3BOJSIOIINE OCYIIECTBUTh H300peTEeHHWE B TOM BHJIE, KAaK OHO

0XapaKTEepU30BaHO B HE3AaBUCHUMOM MyHKTE 1 (hopmysibl n300peTeHus.



Uro kacaeTcsi HE3aBUCUMBIX IYHKTOB 8-12, TO MOXHO COTJIACUTHCS C
BBIBOJIOM, CJI€JIaHHBIM B pemieHud PocnareHta o ToMm, 4To HM300peTeHHUs IO
nyHktaM 8-12 ¢dopmynbsl HE COOTBETCTBYIOT YCJIOBHIO IMATEHTOCIOCOOHOCTH
“IpOMBIIIJICHHAs] MPUMEHUMOCTh’, TIOCKOJIBKY CIOCO0 MO MyHKTY 1 dhopMyibl
U300peTeHus MpeJHA3HAUEH JJIsl UCTIOJIB30BAHUS B U300PETEHUSAX 1O MyHKTaM 8-
12 dpopmybi.

CrnenoBaTenbHO, MOKHO KOHCTATHPOBATh, YTO BO3PAKEHHUE HE COACPIKUT
JOBOJIOB, TO3BOJISIIOIIMX MPU3HATH 3asBJICHHYIO TPYyNIY H300pETEHHII B TOM
BUJE, KaK OHA IpEJACTaBlieHa B MPEAJIOKEHHON (hopMyse, COOTBETCTBYIOLICH
YCIIOBHUIO MATEHTOCIIOCOOHOCTH “TIPOMBIIIJICHHAS TPUMEHUMOCTh .

B cOOTBETCTBUU C W3JI0KEHHBIM, KOJUIETHSI HE HAXOAUT OCHOBAaHUN IS
OoTMeHHI pemeHus Pocnatenra.

YuuThiBas BBILIEU3JI0KEHHOE, KOJUIETHs NPHIIA K BBIBOLY O HAIWYUU
OCHOBAaHMM I NPUHATHSA POCTIaATEHTOM CIIEyIOIIEro pEeMICHUS:

OTKa3aThb B Y/JAOBJICTBOPEHHUHM  BO3PAaKEHUs, MOCTYNHMBIIEro

26.03.2014, pemienue PocnatenTa ot 27.02.2014 ocTaBuTH B CHJIE.



