WHCTUTYT NA3EPHO-®U3UYECKUX UCCNEOOBAHUU (MNDWU)

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

WHCTUTYT NA3EPHO-®U3NYECKNX UCCINEOOBAHUU (UITDWN)

B POALI-BHUNID coBmecTHO
¢ WMo PAH paspaboTtaHa nerta-
BaTTHas flasepHas cucrema co
CBEPXKOPOTKOW ASINTENbHOCTHLHO
MMMNynbca Ha OCHOBE napameTpu-
YECKOro YCUIEHWs LUIMPOKONOOC-
HbIX YMPMANPOBAHHbLIX JTa3epHbIX
UMMynbCOB. Hakadka BbIXOQHOIO
napameTpuU4ecKoro ycunumre-
na (kpuctann DKDP ceetoBon
aneptypori 300 MM 1 TONLWMHOWN
55 mm) npomnsBoguTcs npeobpa-
30BaHHbIM BO BTOPYH rapMOHMKY
(A, =527 HM) usnydeHviem na-
3epHOro KaHamna yctaHoBKU «Jly4»
(E,..=05-15kx, T =2,5Hc).
B yeTbipex kackagax napame-
TPUYECKOrO YCUITEHUSA MOMyYeH
koadpdumumeHT ycuneHust 10",
OHeprusa nydka Ha BbIXOAE OKO-
HEYHOro napameTpuyecKoro ycu-
nutens coctaeuna E =100 Ox
Ha A, = 911 Hm. [ina komnpeccum
UMMynbca NPUMEHSIOTCH YeTbipe
AndpakLMOHHbIE peLleTKn pasmMe-
poM 240 %380 MM C NMOTHOCTLIO
wtpuxoB 1200 mm'. AnutensHoCTb
CKOMMPECCUPOBAHHOIO UMMyrbca
coctaenset T =60 gc, 4To cooT-
BETCTBYET MOLLHOCTU fna3epHoro
nanyverua P =12 MNBt. [na
POKYCMPOBKM Na3epHOro ny4ka
Ha MULWEHb MPUMEHSIETCA BHEO-
ceBoe napabonuyeckoe 3epkarno
anametpom 320 MM ¢ OOKYCHbIM
pacctosiHnem 800 MM 1 cobCTBEH-
HbIM KPY>XKOM paccesiHns = 10 MKm

no ypoBHio 80 % aHeprum, 4To
obecneynBaeTr WMHTEHCUBHOCTb
Nla3epHoOro nyyka Ha MULLEHWU
| ~10%°-10%" Bt/cwm?.

BbiBegeH Ha nonHomacLluTab-
Hbil pexXxum paboTbl CTeHn
KWNI1-10 — xumuyeckuin kKncnopoa-
MoAdHbIN Nnasep HenpepbIBHOro
gencteua. lMNpuHuun gencreus
KWJT ocHoBbIBaeTcAa Ha nepenade
3HEpPrnn 31IEKTPOHHOIO BO30YXK-
OEHUS1 OT MONEKyIbl CUHITIETHOIO
KMcropoga K Marny4aroLien 4actu-
ue — atomy noga. CUHIMETHbIN

KMCNOPO4 NPOM3BOAUTCH B OpUIn-
HanbHOM, 3aLUMLLEHHOM MATEHTOM
P® Ne 2307434, xummnyeckom re-
HepaTope CUMHIMETHOro KUCnopoaa
(FCK) ¢ yHuKanbHbIMK xapakTte-
PUCTMKaMW: MPON3BOAUTENBHOCTb
no xnopy — Ao 8 monb/c, Xumnye-
ckas acphekTuBHOCTE — A0 85 %,
yaernbHas npou3BoAUTENBbHOCTb
CUHIMEeTHOro kucrnopoga — Ao
24 mmonb/(c-cm?). dddekTmB-
HOCTb paboTbl reHepaTopa He
3aBMCUT OT CUJTbl TSKECTU U ee
HanpaeneHusi, NO3TOMY OH MOXET

BaKyyMHbIlj KOMIipeccop U MUWeHHas KaMmepa ycmaHO8KU «ﬂy‘-l»
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AemokoppensayuoHHas yHKYUSI UMY bca rnocrne
komnpeccuu. Coomeemcmeayem umrysbCcy 2ayccosol
ghopmbi dnumeribHocmbro ~ 60 ¢be



2007

ObITb MCMOSb30BaH B YCNOBUAX
TPSICKW, BUOpaLMn U HEBECOMOCTH.
MNoa xumunyeckon agpekTMBHOC-
TbiO MOHNMAETCH OTHOLUEHUE YunC-
na KBaHTOB CBETa Ha BbIxoge u3
pe3oHaTopa K YMCIy MOJEKYIT XI10-
pa Ha Bxoge B 'CK. Makcumarnb-
Hasi MOLLIHOCTb M3MyyYeHus nasepa
npeBbicuna 90 kBT npu gaBneHumn
TOPMOXEHMNS SHEPrOHECYLLETO rasa
~ 90 TOpp, YTO COOTBETCTBYET XU-
MUYECKON ahpeKkTUBHOCTN Nasepa
35 %. MNMprBegeHHas MOLLHOCTb U3-
fyYeHWs1 — OTHOLLEHME BbIXOQHOM
MOLLIHOCTU U3MyYeHnst K nnowagu
MONepeYHoro ceYeHnst moToka B pe-
30HaTope, 150 B1/cm?. BbixogHas
mMoLHocTb cTteHaa KAJ1-10 npe-
BOCXOOUT MOLLHOCTb Noboro mna
W3BECTHbIX MO Hay4HbIM NyOnuka-
LMsiM €BPOMENCKOro HeNnpepbIBHOTO
Kucnopopg-nogHoro nasepa. Cyas
no onybnukoBaHHbIM paboTam, no-
nyyeHHas xmmudeckasa agdeKkTmB-
HocTb KWUJT siBnaeTcs pekopaHoM.
Ha yctaHoBke «Wckpa-5»
npoBefeHbl UCCredoBaHUs Crek-
TpanbHbIX KO3PULMEHTOB MPO-
nycKkaHunsa nnasmbl, NosiydaemMon
npu pasorpeBe TOHKUX MIIEHOK
Pa3nuMYHbIX 3NIEMEHTOB PEHTIEHOB-
CKUM M3ITy4YEeHNEM C TemrnepaTypom
70— 80 3B, reHeppyeMbIM BHYTpHU
©okca-koHBepTopa. Viccneayembin
obpasey, pasmellancsa Ha 6oKoBow
noBepxHOCTM BoKca-KoHBEpPTOpa,
npegcraBnstoLwero cobom umnmHap,
BHYTPb KOTOpPOro 4epes3 Topupbl
BBOAWIMOCH M3ryyeHne 4 KaHanoB
yctaHoBku «WMckpa-5». Harpetbin
obpasey, npoceBeymBarncs peHTre-
HOBCKUM W3IyYeHMEM OOMOMHU-
TENbHOrO UCTOYHMKA, 0Bpasyemoro
npwv 06My4YeHNN NIIOCKON MULLIEHMN U3
ONCrpo3uns nas3epHbIM U3MyYeHnem
eLLe OOHOrO M3 KaHarnoB YCTaHOBKMW.
CnekTp npolleaiwlero Yepes ob-
pasey, PEHTreHOBCKOrO M3Iy4YeHus
perMcTpupoBarncs Kpuctanmmye-
CKUM cnekTporpacdom. NMonyyeH-
Hble AaHHble UCMONb30Banvch Ans
BOCCTaHOBIMEHUST CNeKTpasibHOro
nponyckanusi nnasmbl. PacyeTtHoe
MogenupoBaHmne ycrioBuin paso-
rpeea u pasnera obpasua ¢ Nomo-
Wb nporpaMm paguaumoHHoOn
rasoBON OMHAMMKM MOKasaso, 4YTo
NCMONb30BaHWe MIEHOK uccnenye-
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Tunu4HbIG UMMAYLC 2eHepayuu 8 OMUMU3AUUOHHbIX SKCrepuMeHmax.
KpacHasi kpusasi — MOWHOCMb f1a3epHO20 U3/TyYEHUS;
opaH)xeeasi — Xxumu4yeckasi 3¢hgbeKmueHoCmb; 3esieHasi — pacxod xsopa;
CUHSIS1 — OMHoOWeHue pacxodos lioda u xmopa

MbIX 06pasLioB TOMLWWHON MeHee
0,2 MKM NO3BOMNSAET OCYLLECTBNATb
[0CTaTOYMHO OfHOPOAHbLIV NPOrpeB
nnasmbl 1 NpegoTBpaLlaTh Hexe-
nartenbHOe YCKOpEHWE NIEHKN Npun
€e OOHOCTOPOHHEM 0bnyvYeHumn
PEHTreHOBCKUM n3nyyeHnem. Co-
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nocTaBfeHne pacyeTHOro npo-
MycKaHWsi arntoMUHMEBON NMas3Mbl
C y4eTOM ee Harpesa 1 pasrpy3ku
B KOHKPETHbIX YCIMOBUAX 3KCMepu-
MeHTa C peaynsrataMn U3MepeHuit
AEMOHCTPUPYET Hensoxoe corna-
cue pacyeTta 1 aKCrepuMeHTa.
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Cxema 3KcriepumeHma rio uccrnedosaHuto CriekKmparibHbIX Xxapakmepucmuk
roerioweHus pasoepemsbix Mamepuasioe Ha ycmaHo8Ke «Uckpa-5»
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WHCTUTYT NA3EPHO-®OUIUYECKUX UCCNEQOBAHUU (UNDU)

OkcnepumeHmarbHoe (-

Ha nasepHon ycTaHoBKe
«JTyuy» npoBogATCA 3KCNEepUMeEH-
Tbl MO OTpaboTKe MEeToOoB U3-
yyYeHns ygapHOW CXXMMaeMoCTu
BeLeCcTB B MyrbTumMerabapHom
JunanasoHe gaBneHuin. B uccne-
J0BaHMNAX NMpUMEHSeTcsa MeToa
«oTpaxeHuax». Ons dopmuposa-
HUS CTauMOHapHOW yoapHOW Bos-
Hbl (YB) ncnonbayetcs 6a3oBbii
CII0N 13 arntoMWUHUSA TOMLLWMHON
20—-100 MKm, Ha obpaTHol CTo-
pOHE KOTOPOro HambifeHbl ABe
CTYNEHbKN TOMLMHON B HECKOIb-
KO MUKpoOMeTpoB. 1pn n3sectHom
TOSLWNHE CTYyNeHeK ckopocTb YB B
nccnegyemom obpasue v atanoHe
onpegensieTcs no BpeMeHW BbIXO-
0a YB Ha TbIfNbHY0 MOBEPXHOCTb.
MomeHT BbIxoga YB dukcupy-
€TCH MO CBEYEHUIO TbISTbHOW MOo-
BEPXHOCTU MULLEHU C MOMOLLbLIO
MMKOCEKYHOHOIO 3MEeKTPOHHO-
onTnyeckoro dotoxpoHorpada.
Bbicokoe gaBrieHme cosgaertcs
npu HarpeBaHWn TBepAoro Ttena
NMHTeHcuBHbIM (103 —10"5 BT/cm?)
nasepHbIM U3NTy4YeHNEM BTOPOM
rapMOHUKN (SKCMEPUMEHTbI Mpsi-
Moro obnydyeHus). MNaTHO ©06-
nyyeHna pasmepom 300x600 mkm
dopmMupyeTca ¢ NOMOLLbIO pac-
TpoBoOW NnH3blI PpeHens. MNpo-

1.54

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

1,58

hv, kaB

) U pacyemHoe (----- -) cnekmparsbHoe
rponyckaHue (e duana3oHe aHepaull keaHmos 1,49—1,58 kaB)
anMuHUe8soU rnnasmbi npu mosnujuHe cosi obpasya 0,097 MKkM

BeJeHa cepusi 3KCNEPVMEHTOB NO
N3YyYEHUIO yaapHOW CXMMaeMOCTH
cBMHUA. MakcumanbHoe JoCcTur-
HyTOe faBreHue 3a poHTOM YB
B antomMuHmMm coctasuro 18 Moap,
B CBUHUE — 29 M6ap. lNony4yen-
Hble Ha na3epHOW YCTaHOBKe
«Jlyu» pesynbrarbl coBNagawT B
npegenax norpeLHocTn ¢ pesynb-
Tatamu, MOsTyYeHHbIMU Kriaccuye-
CKMMK MeTodamu. Tem cambiM Mo-
Ka3aHa BO3MOXHOCTb reHepauum
MyrbTUMerabapHbiX AaBnNeHun
ONs uccrnenoBaHnA ypaBHEHUN
COCTOSIHUS! BELLECTB Ha MOLLHbIX
nasepHbix yctaHoBkax BHUNID®.
[MproOpUTETHBIMKU HanpaBneHNSAMM
paboT B HacTosilLee Bpems ABMs-
OTCS NOBbLILLEHWE Ka4eCcTBa MULLIE-
HW N OOHOPOOHOCTU U3NyYeHUS,
yBenuyeHne TO4HOCTU N3MEpPEHNs
xXapaktepuctuk YB, yBenunyeHue
aaenenunn oo ~ 50 Mb6ap.

Al Gaza, gsanera 100 mesa

Nazepesi
Ty

o

-
R

i
i

o

/ Ofipasey M3 AL 54 weid
¥

o

Uopaded| W3 b, 6.4 M

F

3 4
I, mc

Cxema aKkcriepumeHma o uccriedosaHuro yoapHoU CXuMaeMocmu eeu,ecmsa
MemodOM OmpaxeHusi Ha fia3epHol ycmaHoske «Jlyux»
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Pezucmpauyus spemeHu ebixoda ¥YB e 6azosom crioe (1),
anomuHuesol (2) u ceuHyosol (3) cmyneHbKax
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Y0apHas aduabama ceuHua: ® — OaHHble CO0pHUKa:
SkcnepumeHmarbHble 0aHHbIEe Mo yO0apHO-80IHOBOMY
cxxamuto U aduabamuyecKoMy pacluupeHUro
KoHOeHcupoeaHHbIx sewecms. Capos: POSLI-BHUNIS®, 2006;
@ — pe3ynbmamabl KCIEPUMEHMO8 Ha ycmaHoskKe «JTy4ux»

HAYYHO-TEXHUYECKUA LUEHTP
®U3NKUN BbICOKUX MNMNOTHOCTEWUN SHEPTUA (HTL®D)

MpoBeneHa cepus 3KCNEPUMEH-
TOB MO MCCNegOBaHUIO HYIEBbIX
n30TepM U3OTOMOB BOgOpoAa —
KpUCTannm4yeckoro npoTus u Kpu-
CTannmn4eckoro AenTepusi, U3aH-
TPOMMYECKM CXaTbiX A0 AABMEHUN
B Heckornbko merabap. Npouecc
OCYLLECTBIANCA B YCTPOWUCTBE,
cocTosiLem n3 redHeparopa MK-1
CBEPXCUMBHOMO MarHMTHOrO Monsi
(UCTOYHMK paBneHust), kamepbl
cxatus n Kkpmoctata. Pexxum pa-
60Tbl reHepaTopa U reoMeTpus
Kamepbl CXaTus C MOMOLLIbIO Npea-
BapuUTENbHbIX pac4eToB ONTUMU3N-
poBanucb C uenbto obecnevyeHns
B paboyen 30HEe MWHUMAamNbHbIX
rpagveHToB AaBrneHus. B kaxgom
13 OMbITOB B OAVH U3 MOMEHTOB
CXXaTnsi NPON3BOAMITOCH PEHTIEHO-
rpacpupoBaHmne LeHTpasibHON Ya-
¢t cbopku. Mo CHUMKY, ncnonb3ysi
YCOBEPLLUEHCTBOBAHHYIO METOANKY
06paboTkM n3obpaxkeHnn, Haxoau-
nv pasmepbl (a cnegoBaTernsHO, U
cXkaTtue) nccnegyemoro U Koakcu-
arnbHO C HMM PacrofioXeHHOro o6-
pasua aTanoHHoro Bewectia (Al).
C nomoLLbl0 N3BECTHOW U33HTPO-
Nbl 3TanoHa onpegensnock (no-
cne yyeta rpaguMeHTHOW nonpas-
KW) OaBneHve B uccriegyemom

BelwlecTBe. B ntore B MHTepBane
naenenun ot 1 go 5 M6ap nony-
YeHbl 3KCNepUMEHTasIbHbIE TOYKW,
COOTBETCTBYIOLLME HYNEBbLIM M30-
TepMam npotusi n gentepus. B o6o-
MX cny4yasix annpokcMMupytoLas
KpuBasi B npefenax norpeLuHocTen
cornacyervcsi ¢ SKCTpanosnsiumen

M30TEPMbI, MOCTPOEHHOW paHee
Mo AaHHbIM CTaTUYECKNX 3KCnepu-
MEHTOB (arMasHble HakoOBarlbHW)
0o gaesneHnn ~1 Mbap. Kpome
TOro, NonyyYeHHas ans npoTust Kpu-
Basi CorracyeTca u ¢ pesyrnsrataMmm
onyGnNMKOBaHHbBIX MEPBOMNPUHLMI-
HbIX pacyeToB ans H,.

Ycmpoticmeo cxxamusi: 1 — KpUOKOHMeUHep ¢ Kamepou cxxamusi;
2 — Kpuornpoeod; 3 — emopou kackad MK zeHepamopa;
4 — coneHoud Ha4yarbHO20 Mosisi 2eHepamopa (nepsbiti kKackad);
5 — konbuyesol 3apsid BB; 6 — cocy0d 0551 XxpaHeHUs1 XXUOKo20 eesnusi

HAYYHO-TEXHUYECKWWU LIEHTP ®U3UKU BbICOKUX MNNOTHOCTEW SHEPTUU (HTLI®)





