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AnaHOoTanmsa

Byropckuit A.Il. u np. BeiBon mporonnoro myuka 70 I'sB ma ycramosky PAMITOKC ¢ momoribio kpu-
craiuta kpeMuust.: [Ipenpuat UPBD 2000-11. — [Iporsuro, 2000. — 14 c., 19 puc., 6ubmuorp.: 9.

I npoBenenus skcnepumernTta PAMIIOKC c 70-I'sB npoToHHBIM IIydykoM, BhIBEIEHHBIM u3 ¥Y-70
C TIOMOIIIBI0 MOHOKPUCTAJIJIa KPEMHUS, B PEXUME HapaIIeIbHON PAbOTHI HECKOIBKUX YCTAHOBOK HEOO-
XOMMMO WMETDH HA MOJIIPU30BAHHON MWINICHN YCTAHOBKM CTAOUIBHBIN MYyYOK CIIEOYIOIINX MapaMeTpPOB:
HHTeHCHBHOCTE 5 X 10% mpoToHOB 32 UK, TOPU3OHTATILHEIN U BEPTUKAILHBIE Pa3Mephl Iy dUKa ¥ yIyIoBasd
PACXOIUMOCTE Ha MuIlleHr cooTBercTBeHHO 10 x 14 MMm2 u £2,5 Mpan. IIpuBeneHsl 5KCIepIMEHTAILHEIE
IAHHBIE IO MCCIENOBAHUIO M (POPMUPOBAHUIO CTAOMIIFHOTO BBIBEIEHHOTO IIyYKa Ha 14-M KaHaJe C CyIile-
CTBYIOIINMHI KPUCTAIIIAMA.

Abstract

Bugorsky A.P. et al. Extraction of 70 GeV Proton Beam to RAMPEX with a bent Si Crystal.: ITHEP
Preprint 2000-11. — Protvino, 2000. — p. 14, figs. 19, refs.: 9.

For measurements in the experiment RAMPEX with the 70 GeV proton beam, extracted directly from
the accelerator U-70 with a bent Si crystal, it is necessary to have stable proton beam on the polarized
target of the following parametres: the beam intensity of 5 x 10° p/c and the beam size, characterized
by values Az = +5 mm, Ay = £7 mm with +2,5 mrad angular divergences. The experimental data on
investigations and the stable beam shaping with the existing bent Si crystal were carried out.
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BBenenune

B mocnename necstuieTrus ogHuMu u3 HambOJlee MEPCIEKTUBHBIX HAIPABIIEHUN B QU3UKe
BBICOKUX SHEPIUIl CTAJIN MOJSIPU3AIMOHHBIE UCCICIOBAHNS. 3aMETHBIA BKJIAL B PA3BUTHE 3TOTO
HAIPABJIEHNs] BHECIIM U BHOCST 9KCIiepuMeHTHI Ha ycraHoBkax [IPO3A u PAMIIOKC [1],[2],[3].
Ha 14-m xamasie ma ycramoBke IIPO3A mnpoBomuinuch w3MepeHUs aCUMMETPUU WHKITIO3UBHO
00pa30BaHHBIX 7M-ME30HOB HA IIOJISIPU30BAHHON IIPOTOHHOW MUIIIEHW IIPU B3aWMOINEWCTBUU OT-
pUIATENbHLIX NHOHOB, POXKIAIOIIMXCS MpU B3amMmomenicTBuu nepBudHBIX 70-1'sB mpoToHOB C
BHYTPEHHEN OEpWILINEBOM WM YTJIEPONHOW MMUIIEHBIO, PACIOJIOXKEHHOW B 24-M MATHUTHOM
6JI0Ke KOJIBIEBOro ayekTpoMaruuTa ¥Y-70. M3Mepenus: mIpOBOONMINCH HA MYUYKE OTPUIATEILHBIX
nroHoB ¢ mmmyiscoM 40 I'sB/c.

BriBon myuka m3 yckoputens u ¢hopMupoBaHUE €ro ¢ TpebyeMbIMu st GU3NIECKOTO HKC-
IEpUMEHTa [apaMeTpaMHé SBILIOTCS BaXXHON YacTbio Joboro skcmepuMenta. llo HemaBHero
Bpemenu Ha yckoputesie UPBD cyiecTBoBamum Tpu MeToma BBIBONA ITyYKa, KaXXIBIA U3 KO-
TOPBEIX OXBATHIBAJ CBON NHWAIIA30H YHEPIUI M WHTEHCUBHOCTEW BBEIBOOWMBIX IIYYKOB: BBIBOI
MIyYKOB C BHYTPEHHUX MUIIEHEN YCKOPUTEIIsl, “ObICTPBIN’ # “MENJIEHHBIN BBIBOILI.

B 1989 r. B mensax paciimpeHusl OUAA30HA WCCIIEOOBAHHBIX HEPrUl OO MAaKCHUMAJILHO BO3-
MoxHOro Ha yckopureise UPBD suepruum 70 I'sB 6buta BmepBble B MUpE peaiM30BaHa CXEMa
BBIBOIA [IEPBUYHBIX IIPOTOHOB U3 BaKyyMHOI kKamepbl Y-70 (yckopurens ¢ XKecTKoOll (hOKycu-
POBKO{1) Ha NENCTBYIOLIYI0 YCTAHOBKY C IOMOLIBIO M30THYTOIO MOHOKDUCTAJUIA KpeMHUs [4].
Taxum 06pazoM, MOSIBUWIIACH BO3MOXKHOCTH IPOBONUTH M3MEDPEHUs NPU 3HAYEHUSIX DHEPIUU, IO-
TIOJTHSIOIINX MMEIOIITNECs SKCIEPUMEHTAIbHBIE Pe3ybTaThl. [I[pUHIUI IPOTOHHOIO BHIBOLA C
HOMOIIIBIO M30THYTOTO KpucTasua Obu1 Buepsble npumener B OVSN (y6ua) B 1984 r. [5],[6].
OTOT €HocO6 BHIBOMA OTIMYAECTCS OT PaHEe MPUMEHSBIINXCS OTCYTCTBHEM CIIOXKHOTO TEXHO-
JIOTUYECKOT0 0O0PYHOBAaHUsI, HEOOXOMUMOTO i “ObIcTporo” mim “MenjieHHOro” BBIBONOB, CHI-
XKeHneM TpobsieM paauanroOHHOTO OOJIydeHUs! OOOpYIOBaHUsS, HEM30EXKHBIX IPU WUCIOJIb30BAHNN
BHYTPEHHUX MUIIICHE.

s mposenenus skcrepumenTa PAMIIOKC uHTEHCMBHOCTE M pasMephbl MPOTOHHOTO IIyJKa
Ha TIOJAPU30BAHHON MUINEHN YCTAHOBKU IOJDKHBI OBITH cOoOTBeTcTBeHHO 5 X 10° mpot/c m
10 x 14 Mm%, a HEOOXOMUMBIM YCIIOBUEM SIBJISIOTCS CTAOMIIBLHOCTD TMOJIOKEHUsS HEHTPa TSKECTH
BBIBEIIEHHOTO ITyYKa B IIEHTPE MUIIEHN £1 MM M yrjoBas pacXOOUMOCTh Ha MulileHn +2,5 mpan.
ITocne nmepebix et (¢ 1989 mo 1995 rr.) uccrenoBanuit BoiBoma 70-I'sB mpoToHOB ¢ moMOIIBIO



MOHOKPHUCTaJUIa KpeMHUs BecHOW 1996 r. ObL1 mpoBemeH ceaHC HO HAOOPY CTATUCTUKH Ha
ycranoBke ITPO3A-M [7]. Crenyer 3ameruTb, 9TO BO BpeMs CeaHCa MEHATIACH HA IOPSIOK
MHTEHCUBHOCTL BBIBEIEHHOIO IIyYKa B TEYEHME MPUMEPHO OTHOTO Yaca U3MEPEHUH.

O6paboTKa MaHHBLIX MMOBENEHUS MPOTOHHOTO IIyUYKa Ha MOJISIPU30BAHHON MUIIEHU yCTAHOBKU
(puc.1 u 2) nokasasa, uro npuMepHo B 30% NAHHBIX IO STOMY CEAHCY LEHTD TSKECTH IPOTOH-
HOTO IIyYKa MONAMaJI HA KPall MOIIPU30BAHHON MUIIIEHN, PAOUyC KOTOpon paBeH 9 mm. Takxke
BUOHA U GOJIBINIAsS HECTAOMIBHOCTD KaK IIEHTPA TSXKECTHU MPOTOHHOTO IIyYKa B TOPU3OHTAJILHOM
IJTIOCKOCTHU, TAK U TOPU3OHTAJILHOTO pa3Mepa IIydyKa Ha MUIIEHU yCTAHOBKU.
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Puc. 1. 3aBucumocTs ropm3oHTAIBHOrO pasmepa Puc. 2. 3aBUCHMOCTH BEPTUKAJIBLHOIO pasMepa

BBIBEIEHHOI'O MPOTOHHOTO IyYKa Ha MU- BBIBEIIEHHOI'O MPOTOHHOTO IyYKa HA MU-
mresu ycraHoBku [TPO3A-M ot nHomepa mresu ycraHoBku [TPO3A-M ot mHomepa
Run-a B ceance 1996 r. llenTp Murenu Run-a B ceance 1996 r. llenTp Mmwurenu
pacmosioxen npu X-target = 0 mM. pacmosioxken mpu Y-target = 0 M.

A ma puc.3 u 4 mMoKas’aHBI XaPAKTEPUCTUKM MIPOTOHHOTO IIyYKa Hpu pabore 25-r0 Kpu-
craiuia u 24-M yriepomHOW BHYTPEHHEW MUIIEHW B CHENUAJBbHBIX W3MEPEHUSIX IO W3YUEHUIO
MPOTOHHOTO Ty4ka B BeceHHeM ceance 1999 r. Pasmep myuka 6bLI COOTBETCTBEHHO IO TO-
pusonTamu u Beprukaaum 12 m 20 MM, uTo Gosbime Heobxomumoro. llocime »TOro cepbe3HOmn
samauein nyisa nposenerus skcrnepumenTta PAMIIOKC ¢ 70-I'sB mpoTOHHBIM IIyYKOM CTajo CO-
3MaHIe CTAOMIIBHOTO BBIBEIEHHOTO ITyYKa HEOOXOMMMBIX PA3MEPOB HA MOJISPU30BAHHON MUIIIEHN
ycranoBku. Ijist pererns 3Tol 3ana4dn ObLIN TMPOBEOEHBI NOIOIHUTEIBHBIE PACUETHl TUHAMIKI
nyuka B Y-70, dokycupoBku mo 14-my kaHaily, ObLI M3rOTOBIIEH W YCTAHOBJIEH B KOHIE 24-TO
OJI0Ka HOBBINI KPUCTAJIJI C CUCTEMON NEPEMEIEHUs MO YIJIy W PAOUyCy B MEOUAHHON IJIOCKO-
CTH YCKODWUTENsI, a I ycTaHOBIeHHOro ¢ 1989 r. B 25-m 6s0ke kpucrasia ObIia coeltaHa
CHCTeMa NUATHOCTUKU YTJIOBOTO IEPEMEILEHNs, OTBHIOCTUPOBAHA BCS CUCTEMa BBIBOIA, B TOM
qucje MPOBEPEH yroji m3ruba 25-Tro KPUCTajlla, TOYHOCTH yYCTAHOBKUM TOHHOMETPA B BaKyyM-
HOI KaMepe, OTKAJIMOPOBAHBLI CUCTEMBI IIEPEMEIIEHNs, MPOBENEHBI TeOIe3UUECKNe N3MEPEHUS
MarHATOONTUYECKUX 3JIEMEHTOB KaHaJIa.
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Puc. 3. TIpoduns npoToHHOTO IMydKa 1 HOJIoXKeHue (hOKyCOB Ha MUIIEHM yCTAHOBKU MpH paboTe 25-To KpucTasia
u 24-7i MUINIEHU B CIENUAJILHBIX M3MEPEHUsX B ceaHce BecHa—99. PaccrosHue maHo B Mmmmmerpax OT
[IEHTPa MUIIIEHN, KOTOPII [0 TOPU30HTAIN PACHOIOXKeH mpu X-target= 0 MM, a 0 BepTUKAIM — MIPU
Y-target= —7 MM, a HanpaBieHue K ¥Y-70 OT IleHTpa MUIIEHN NPUHITO 33 OTPULIATENIHHOE.
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Puc. 4. CrabunbHOCTb IEHTPa TAKECTH W PA3MEPOB BBHIBEIEHHOTO TIPOTOHHOTO MydYKa, YIJIOBOE PACIIPENEIICHUE
Ha H2 romockome mpu pabGore 25-ro xpucraimia u 24-fi MHUIIEHU B CIENUAIBHBIX N3MEPEHUSIX B CEAHCE
BecHa—99. Jy1st BEPXHUX PUCYHKOB IO OCH aOCLIUCC OTIIOXKEHBI “COPOCHL”, & IO OCU OPAUHAT — PACCTOSHUE
B MIJUIIMETPAX OT IIEHTPa MUIIEHU, IPUYEM II0 T'OPU3OHTAJIM IIEHTD MUIIEHW DACIOJIOXKeH mpu X =
0 MM, a o BepTuKaau — npu Y = —7 MM. 713 HUXKHIX PICYHKOB IIO OCH abCIIICC OTJIOXKEHA KOOPIUHATA
B MIJIJIIMETPAX, a IO OCH OPAUHAT — yIOJ B MIJUIMPATUAHAX.



1. Onucanme KaHa/Ia 1 KPUCTAJIJIOB

IIpoBenenme MPOTOHHOTO MyYKA MO KAHAIY W (POKYCHPOBKA €r0 HA MOJISIPU3OBAHHON MU-
mreru ycranoBku PAMITOKC obecrieunBaiuck CyIecTBy0OIMM 0COpyIOBaHueM 14-TO KaHaJa
(puc.5). Do mepBBIX MATHATHBIX OSJIEMEHTOB HA KAaHAJIE DACIONOXKEHbl BepTukaibHbl K1 u
ropu3oHTAIBHBIN K2 kommumaTopsl. B ciyuae BbIBOma MPOTOHHOTO IIyYKa KOJUIMMATOPHI TOJI-
HOCTBIO PACKPBITBI, W C WX IIOMOIIBIO EJIAeTCS KOJUIMMATODHBIA CKAH TOJIOXKEHUS IEHTPA
TSDKECTH U PA3MEPOB BBIBENEHHOIO MPOTOHHOIO MyYKa M3 BaKyyMHOU Kamepbl Y-70 mepen
BXOIOM B IepPBbIe MATCHUTOONTHUYECKUE 3jeMeHThI 14-ro kaHaia. B “rosmose” 14-ro kamasa
pacmoioxeHsl 4 KBaIPYIOIbHBIE JIMH3BI, 00ECIeYNBAOIINE IEPBOHAYAILHYIO (POKYCHPOBKY BbI-
BEIEHHOTO IIPOTOHHOTO ITyYKa, MOBOPOTHBIN MarHuT 2—M5, KOTOPBIT pa3maeT MydoK BO 2-U wiIn
B 14-i1 xaman. s 14-ro xanasa yros moBopora B maruute 2-Mb pasen 13,19 mpan B Hampa-
Bieruu or yckopurens Y-70. Iasee mo xomy mydka PaCIONOXKEHBI MMITYIbLCHBIN KOJIMMATOD
K3 u BTOpoit moBopoTHbr MarauTr 14-M18, koTopsiii moBopaumBaeT myduok Ha 21,60 mMpam B
HaIMpPABIEHNN K YCKOPUTENO, “caxkas’ ero Ha OCb 14-ro xaHasa.
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Puc. 5. JlokanpHoe uckaxenme opbuthbl B Y-70 mis HaBENEHUs MEPBUIHOTO MYyYKa HA KPUCTAIIT MJIS
Pa3HBIX PEXUMOB MapPaJIIEIbHON paGOTHI ¢ 27-11 MUIIEHBIO.

Ha yuactke 14-ro xamama B skcmepumenTasbHoM 3ajie 1BB pacnomoxennr mBa myb6iera
auu3 m nBa cremmaiabHbix MarawmTa CII-140 mas Gostee TOYHOW KOPPEKIMM IO BEPTUKAINA U
ropusonTaiin BbiBomuMoro 70-I'sB mporommoro myuka na wMuiens ycranoBkun PAMITOKC.
Inmumua xamana cocrapiaser 95,010 M oT BeIxOma B cepemmue 25-TO MPAMOIIMHEAHOTO ITPOME-
KyTka Y-70 mo meHTpa MOIsApw30BaHHOW MulileHn skcmepumenTa. [loTtok 70-I'sB mporonos
MOHMTOPUPOBAJICS TEJIECKONOM M3 Tpex cueTdukoB: S1 — mmamerpoMm 100 MM u pacmosioxXeH-
HBIM Ha paccTosuum 16,15 M OT mosspu3oBaHHOU MuieHu, S2 — muaMmerpoM Toxke 100 MM
U PACIOJIOKEHHBIM B 9 M OT MumeHum u S3 — COOTBETCTBEHHO OUaMeTpoM 18 MM u Ha
paccrostauz 1,9 M. Yrom BXOma YaCTHUI[ B MWINEHb U3MEPSIICS OBYMs IBYXKOODIWHATHBIMEI



romockorramMu H1 m H2, ycranoBieHHBIMEU Tiepen MTOJISPU30BAHHON MUIIEHBIO HA PACCTOSHUN
8,75 u 3,10 m coorBercTBenHO. H1 cocTomT m3 mBYX INIOCKOCTEH, comepxkaiux mo 16 crumm-
TWUISIAOHHBIX CYETYNKOB MIIMHON 85 MM um mmpuuOon 5 MM, a H2 — w3 mByx msockocTeit,
comepxkalmx 1o 12 COMHTWIUIAINOHHBIX CYETYNKOB MIWHOW 40 MM U IIMPUHON 2 MM.
YTob6bI BBIBECTU MEPBUYHBIE TMPOTOHBI ¢ sHepruenn 70 I'sB /

U3 yCKOPUTENIS [0 TOMY Ke HampasiieHuio (14-i1 kaHas), 94TO 1 /
oTpunaTeabHble MUOHBI ¢ uMiTyiabcoMm 40 I'sB / ¢, B 1989 r. GBI !
YCTAHOBJIEH MOHOKPUCTAJI KDEMHUS B HaYaJje 25-T0 MarHUTHO-

K
ro 6roka ¥Y-70 [8]. B 1998 r. 6b11 yCTAHOBIIEH BTOPOI KPUCTAILT / -
B koure 24-ro maramTHOro 6moka. Ilapamerpnr m yrom wusrum- ;gz
0a obomx KPHCTAJIJIOB OBIIM DPACCUNTAHBI U ONTUMU3UPOBAHBI —
miis saepruu 70 I'sB, reoMerpum CyiecTBYIOIIEN BaKyyMHOR / \g:i

25

xaMepsl Y-70, rme pacrioioXeHbl KPUCTAJIbl, u 14-ro KaHaJa.
O6a kpucTtasuta ObIJIN U3TOTOBIIEHBI HA, OCHOBE MOHOKDPHUCTAJLIA
KPEMHUsI, BBIPE3aHHOTO BOOJIb ItockocTu (111). 25-it kpucrast
nMeeT (HopMy IapallieNelnena CO CKOIIEHHBIMU KPassMU C pa3-
Mepamu 65 x 15 x 0.6 mv>. 25-if KpuCTaIT IPUKIMACTCA K U30-

143
THYTOMY C TOMOIIbI0 BuHTa [[-06pasHOMY mEPXKATETI0 TOHKOM v —
AFOMUHNEBON TacTuHo. C yYeToM yCTAHOBKM KPUCTAJIA B
BaKyyMHOW KaMepe YCKOPUTENs [Jis TOMANAHWS TPOTOHOB HA
ocb 14-ro xamama (mo mepsoro marauta 2-M5 ocu 2- u 14-ro
KaHAJIOB COBNANAIOT) TpebyeTcs yroi m3ruba 25-ro KpUCTasia
80 mpam. 25-1 KpucTaJl B pabodyeM TMOJIOKEHUN PACIIONIOXKEH Ha,
paccrosiaur + 55 MM OT IEHTpPaJIbHOU OpbuThl myuka B Y-70.

Ilns HaBemeHMs HA KPUCTAJI HMEPBUYHOTO IIYyYKa MPOTOHOB e 427
fe——1428

fe— 12
142

ICIIOJIB30BAJIOCH JIOKAJIbHOE UCKaxeHue (“6aMi”) HEeHTPAIbHOM
opbuThl, KoTOpoe (opmupoBasiock 6iokamu 20 u 26 B pexu-

Me OOpaTHON CBsA3W N0 Iyuky m Omokamm 21 m 27 B pexn- [

Mme “moncraBku’ (puc.6). Ilomyuenne paBHOMEPHOTO HABENEHUS

IyuYKa Ha KPUCTAILI PEIIajioch, KaK U B Cilydae ¢ BHyTpemrmMu  Puc. 6. Cxema 14-ro kanama.
MUIIIEHSIMU, WCIOJIB30BAHUEM MOHUTOPA OOPATHON CBSI3W, KOTOPBIA PACIOJIAraJiCsi HAa YPOBHE
opOuTHEl TMEPBUYHOTO MydYka Ha paccrosumm 10 M 3a kpucrtasuioMm. Ilpm HEKOTOPBIX pexu-
MaX MapaJuIeIbHON PaboThl HECKOJIBKNX YCTAHOBOK OO KPUCTAJIJIA IO XOOY HEPBUYHOTO ITyYKa
BBOAWJIACH TOHKAs YIJIEPONHAs BHYTPEHHss MulleHb 24/3, KoTopas paccemBajia yCKODEHHBIN
IIyYOK MIPOTOHOB, M IJIsl JAHHOTO PEXMMAa MapaJUIeIbHON pabOTHL yIIydIllajia BPEMEHHYIO CTPYK-
Typy BBIBENEHHOTO MPOTOHHOTO Iyvka. Kpome TOro, Ojis TOYHOTO BBIBOLA IPOTOHOB HA OCh
14-ro kxaHama CyIIECTBYET BO3MOXKHOCTb MEHSITH yTOJI M KOOPOWHATY YCTAHOBKW KPUCTAJIIA
B BakyyMHOI kamepe Y-70 MO OTHOIIEHUIO K TAMAIOIIEMY IIYUYKY C MOMOIIBIO MTPENU3NOHHOTO
TOHMOMETPA.

T'ormomeTp mmeer mBe cremenu cBoGOmbI. Bo-miepBhIX, MOXKET MBUTaTHCSA B TOPU30HTAIHHOM
HAIPABIIEHUN TEPIEHINKYIISIPHO opbuTe mepBudHOro myuka ¥Y-70 B quamaszone 110 MM ¢ 1marom
50 mxM. Bo-BTOpBIX, B TOPU30OHTAIBHON INIOCKOCTU MOXET MEHSTH yIOJl YCTAHOBKU KPUCTAJIIA
B nuama3one 66 Mpan c marom 65 Mpam. 24-71 KpuCTaJsI PACIOJIOKEH B KoHIlE 24-r0 OJI0Ka
Y-70, mmeer hopMy TpaBMILHOTO HapajuleNenumnena ¢ pasmepamu 96 x 23 x 0.6 mv?, 1 ¢ yaeTom
VCTAQHOBKU B 24-M 6JI0KE€ M TONMANAHUS BBIBOOMMBIX ITPOTOHOB Ha OChb 14-ro kKaHaja, W30THYT
Ha yroa 65 Mpan. Iluama3oH ropu30HTAIBLHOIO NBUXKEHUS BHYTPU BAKyyMHOU KaMEPbI M MUHI-



MaJILHBIN IIIAr TOHUOMETPA, IS YIPABJIEHUS 24-M KPUCTAJIOM COOTBETCTBEHHO PaBHBI 70 MM 1
50 MmxM. A muanasoH WU3MEHEHUs yTJyla YCTAHOBKU 24-TO KPUCTAIa U MUHUMAJILHBIA IIIAr COOT-
BercTBeHHO paBHbI 20 Mpan m 20 Mrpamn. IIpoToHBI, BXOMmSIne B KPUCTAIINIECKYIO PEIIeTKY
KPUCTAJIJIa, C MAaJBLIMHU YIJIAMHU II0 OTHOIIIEHWIO K TJIABHOW ATOMHOW INIOCKOCTU KPUCTAJUIA,
MOryT “KaHaJMpPOBAThH’, T.e. OBITH 3aXBAYEHHLIMM CHILHBIM TOTEHIIMAJIOM, KOTOPBIA CO3MIaH
aTOMaMU KPUCTAJIIMIECKON PEIeTKN, & KPUTUIEeCKu yros kanagupoBauus mis 70-I'sB myuxa
paBen 25 mxpamn. Vcnonb3oBaHre KpUCTAJIa KPEMHUsS OOBSICHSIETCS BBICOKMM COBEPIIIEHCTBOM
TIOJTYYae€MBIX MOHOKPUCTAJUIOB — O€3OUCIIOKAIIMOHHBIX U C HU3KUM COOEPXKAHWEM ITPUMECEN.

2. DKcnepuMeHTaJIbHbBIE Pe3yJIbTAaThI

Iloce HECKOMBKUX JI€T SKCIEPUMEHTAIIHLHOTO MCCIIENOBAHMS BBHIBOAA MIPOTOHOB B 14-11 KaHAaI,
MOKA3aBIINX MPUHININAILHYIO BO3MOXHOCTE paborel ycraHoBku [TPO3A mmun PAMIIDKC c
70-I'sB wacTumamm, cTamgo sICHO, 9TO TMPKU CTAHOAPTHON paboTe GU3MUIECKUX YCTAHOBOK B Ce-
aHce, T.e. IIapaJlIeJIbHON paboTe NByX U O0jlee YKCIEPUMEHTOB B OTHOM yCKOPUTEILHOM ITUKIIE,
BBIBEJIEHHBI IIPOTOHHBIA IIYYOK HA MOJISIPU30BAHHON MUIIIEHW OYeHb HecTabusieH. Pe3ymbTarh
HepBBIX JieT paboThI MOKa3ajim, 9TO Hpu cOpoce mwinm Ha MuineHb (24/3, yrieponHas) mepen
KPHUCTAJIJIOM TI0 XOMy TePBUYHOTO IIyYKa WM Ha caM KpHCTaiul Mesbire 1 x 10! mporonos 3a
IIUKJI, MaKCUMaJjIbHas WHTEeHCUBHOCTh B KaHaJje MOTJIa ObITh 1 Oblta 6osbire 1 x 107 mpoToHOB
33 IIHKIJI.

Ho ammapartypa skcmepumenTa m caM KaHAJ HE PACCYMTAHBI HA Takwe WHTeHCmBHOCTH. Ha
MIEPBBIN TUIAH BBIXOOUT CTAOMIILHOCTH WHTEHCUBHOCTH, PA3MEPOB, MOJIOKEHUS IIEHTPA TAKECTH
BBIBEJIEHHOTO IIPOTOHHOTO IIYyYKa HA MOJISIPU30BAHHON MUIIIEHN SKCIEPUMEHTA IIPU TapaJiieiib-
HOW paboTe HECKOIBKMX YCTAHOBOK HA YCKOPUTEIBHOM “cTOjie”, MPU KOTOPOH IIPOUCXOIUT
UX B3aUMHOE BIIMSHUE. DTO KACAETCA NUHAMUKU IIyYKa MPU B3aUMONEACTBUM C MUIIEHIMU U1
KPUCTaJUIaMI PA3HBIX YCTAHOBOK, CUCTEMBI OOPATHON CBSI3M, HAJOXKEHWS “6aMmoB”’, ocTaTod-
HOTO BIWsSHUSI paboThl “ObicTporo” BbiBoma. B ciydae paboThl skcmiepuMeHTa Ha 14-M KaHase
mapaJjyielIbHO ¢ HUM Ha, yCKOpuUTeIbHOM “crosie” paboraioT 4-i KaHa ¢ 27-M KPUCTAJIIIOM WIIN
MUIIEHBIO, TpudeM 27-5 MUIIIEHb MOXeT paboTaTh KaK HA OTPUIATEILHBIX, TaK U HA MOJIOXKIU-
TEJIbHBIX KOOPAWHATAX OTHOCUTEIHHO LIEHTPAJILHON OpOUTHI MEPBUUYHOrO mydka Y-70, mmm/u
“MenyIeHHBIN” BBIBOI B PA3HBIX MONAX CBOEH paboThl (CTaHmapTHBIN, ¢ 19-M KpuCTaiaoM, Tak
Ha3bIBAEMBIN “IubpPaKINOHHO—PACCESHHBIN ).

Baxnoit xapakrtepucTukorn paboThl KPUCTAILIA B PEXUME KAHAJIUPOBAHUS SBIISIETCS TaK
Ha3bIBaEMasi OPUEHTAIIMOHHAS KPUBAsl — 3aBUCUMOCTH WHTEHCUBHOCTH B KAHAJIE IO TMOKA3ZAHUSIM
MOHUTOPOB OT yIJIa YCTAHOBKU KPHUCTAJIA B BakKyyMHOH kKamepe Y-70 1O OTHOIIEHWIO K
HaBEIIEHHOMY Ha HEro MEPBUYHOMY IIyYKy MPOTOHOB. Ha pmc.7 u 8 nmpuBeneHbl OpUEHTAIIMOHHBIE
KpUBBIE IJIsT 000MX KPUCTAJJIOB, MOJIyYeHHBIE B ceance ocenb—99. Ilmamaszon m3MeHeHus yriia
YCTAHOBKM KPHUCTAJIA, MIPU KOTOPOM MHTEHCUBHOCTL B KaHAJe MAJaeT B 2 pa3a, paBeH It
25-ro kpucrtamaa +300 mxpam, a mus 24-ro kpucraiuia — +200 mxpan. Pasmumna B yrioBom
omamnasoHe st 25- m 24-ro KPUCTAIIOB IPEXOE BCETO OOBSICHSIETCS TEM, UTO 25-W KPUCTAILI
nMeeT HOPMY TAPAIIIEIIENIUIIENA CO CKOIIIEHHBIMU KpasMu. VcTOprIecKkn CI0XKUIIOCh, M 9TO OIHA
u3 mpobieM, 9To B “rosoBe” 14-rO0 KaHaJIa HEOOCTATOYHO CUCTEM HOUATHOCTUKYW U KOHTPOJIS
BBIBEJIEHHOTO IIPOTOHHOTO My4YKa. B MmpoIemnmmx ceancax MJis OMPENeSICHUs MOJIOXKEHUs TIEHTPA
TSDKECTH W PA3MEPOB BBIBENEHHOIO W3 BAKYyMHOW Kamepbl Y-70 IPOTOHHOrO MydYKa Iepen
BXOIOM B TIE€PBBIE MATHUTOOIITUYECKUE DIIEMEHTHI KAHAJA MEJIAJICI KOJUIMMATOPHBIA CKAH.



»w 10 g e
S C C
S - “"9' 400 — ®
— r L
i C — [ o
n - ° » 300 - °
5 | N
- 200
25 [ -
g ° ° 10y
0 - - .
7\\‘\\\‘\\“‘ 07‘\\\\‘\\\\‘\\\\‘\\\\‘
200 -200 0 500 250 0 250 500
Angle, mkrad Angle, mkrad
Puc. 7. Opnenrammonnas xpusas mus 24-ro Kpu- Puc. 8. Opuenranumonnas xpusas mist 25-ro Kpu-
craia. crajia.

Ha puc.9 n 10 npencraBieHsl TOPU30HTAIIBHBIE CKAHBI MyYKa M 24- 1 25-TO0 KPUCTAJIIOB
B ceance BecHa—99. BumHo, 4TO IEHTP BBIBEOEHHOIO C IMOMOIIBIO 25-TO KPHUCTAJIIA IIyYKa
PACIIONIOXKEH B 2 MM OT ONTHUYECKON OCH KaHaJla B HampasiieHuum OoT Y-70, a pasmep mydka
[0 TOPU3OHTAJINM B MECTE PACIOJIOXKEHUs KOJuImMaTopa paBeH 12 M. [Iy4ok, BbIBEOEHHBIN C
HICHOJIE30BaHNEM 24-T0 KpPUCTaJJIa, NOMAall B KaHAJ NHON YIVIOM 8 Mpal IO OTHOIIEHWIO K
HAMPABIEHUIO KAHAJA W, KPOME TOrO, MMEJI CMEIIEHNEe B TOPU3OHTAJIBHON MJIOCKOCTH 16 MM
K yCKOpUTET. B 5TOM cilyuae My KOPPEKIMU TPACCHI MYyYKa MCIOJIB30Bajcs MarHuT MI1A,

PACIIONIOXKEHHBI 10 XOHYy MyYKa MO KOJUIMMATOPOB, COBMECTHO C Oy0JIeTOM KBAOPYIOJIBHBIX
a3 J12-2 n JI12-4.
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Puc. 9. KonnumaTtopsbrit ckan mis 25-ro kpuctamia. Puc. 10. KonnumaTopuelii  ckaH mis  24-10  Kpu-

ITo ocu abcruce OTI0XEHBI MHTEHCUBHOCTE IO crajuia. llo ocm abcumcc OTIIOXKEHBI WH-

nokasammaM MormTopa S1,2 x10° mpor/c, a TEHCUBHOCTb IO IIOKa3aHUAM MOHHUTOPA

IO OCH OPOMHAT — PaCcCTOSHUE B MUJIJIAMeE- S1,2 x10° mpoT/C, a MO OCH OpOWHAT —

Tpax OT ONTHYECKOH ocu (M COOTBETCTBYIO- paccTosiHIe B MIJJIIMETPAX OT ONTHYECKOHR

et Ha pucynke 0 MM) 14-ro kaHaia B MecTe ocu (1 cooTBeTCTBYIOLIEH Ha pucyHKe ) MM)

PacCHoJIOKEHN KOIJIMMAaTOpa. 14-ro xaHaJa B MECTe PACIIOIOXKEHNS KOJIIN-
MaTopa.



Bo Bpems uccrnemoBanmii B ceancax BecHa—99 m ocenb—99 OblIum TPOBEPEHBI PA3HBIE PAC-
YETHbBIEC PEXUNMBI OIITUKN KaHaJla II0 OIITUMAJIbBHOMY IIPDOBEOECHUIO IIYyYKa, q)OKYCI/IPOBKI/I €ro Ha
TIOJIIPM30BAHHON MUIITEHNW YCTAHOBKM, VIIyUIIIEHWIO PAQUAIIMOHHON cuTyanuu Ha 14-M kanale.
TlonspuzoBannas MUIEHb MIPENCTABIISIET COOOM B KadyecTBEe pabOdero BEIeCTBa MPOMAHINOII,
3aKITIOYEHHBI B TeroHoByIo ammyity muamerpoM 20 mm um mimaon 200 mm. s ycmoBust skc-
IIepUMEHTa HeO6XO,HI/IMO, YTOOBI MHOJIOXKEHUE OEHTPpa TAXKECTU BBIBEOECHHOI'O IIPOTOHHOI'O IIyYKa
B IIEHTPE MUIIIEHU B 3aBUCUMOCTH OT BpeMeHHU ObLIo cTabmiabHO U He Xyxe + 1 Mm, pas-
MEp IIy4YKa Ha BXOHOE B MMUIIIEHDb OBLII COOTBETCTBEHHO B TOPU30OHTAJIBHOM M BE€PTUKAJIBHOM

HanpasieHnax 10 x 14 m?

, & YIJIOBas PacXOOUMOCTL B MUIIEHW — He Oojlee ueM +2,5 mparn
(T.e. 4TOGBI BeChb IyYOK IO BCell MJIMHE MUIIEHU B3aMMOINENCTBOBAJI TOJBKO C MATEPHUAIIOM
muiiern). s cpaBHenus Ha puc.ll m 12 mokasanbl xapaktepuctuku 40-I'sB mmonsoro myd-
Ka Ha TOJIIPM30BAHHOW MUIIIEHN B ceaHCe BecHa—99: mosiokeHme (GOKYCOB BBIBEIEHHOTO IIYYKA
B 3aBUCHMOCTH OT IEHTpa MuileHu, npodpumirs m crabuinpHOoCcTh 40-I'sB nmommoro myuka Ha
TIOIAPU30BAHHON MuIlieHu. ['OpM3OHTAIBHLIA W BEPTUKAJIBLHBIA PAa3Mephl MyYKa PABHBI COOT-

BerctBerro 10 X 14 wmm?

, & TIOJIOXKEHHWE IEHTPA TSIXKECTH BO BpPEMEHM CTAOMIIBHO, XOTS II0
TOPU30HTAJIN CMEIIIEHBI HA 3 MM OT IE€HTPA MMUIICHU.

B ceance Becna—99 ocuoBHOE BHUMaHME OBLIO yaeraeHO GOPMUPOBAHUIO CTAOMIIHLHOTO BBIBE-
IOEHHOTO MPOTOHHOIO IIYYKa C MOMOIILIO 25-TO KPUCTAJJIa, & B CEaHCE OCEHb—99 — C MOMOIILIO
24-ro kpucrtasmma. Ha puc. 13 m 14 moxasambr xapakrtepuctuku 70-I'sB mporomHOrOo myuka,
BBIBEIEHHOT'O C IOMOIIIBIO 25-TO KPUCTAJUIa B CeaHCe OCEHb—9Y, rme MBI MOJIyYMIN XOPOIIYIO
MIOBTOPSIEMOCTH 3aIaBAEMbBIX IAPAMETPOB CHCTEM BBIBOOA W KAaK CJENCTBUE XaPAKTEPUCTUK
y4ka B CPaBHEHWM C MOAHHBIMEU ceaHca BecHa—99. B sToM ciyuae HaBemeHme MTEPBUYHOTO
nyuka Y-70 ocymrecTBisiocsk “Gammamu”’ 20-26 ¢ obpaTHOil cBs3po m Gammamu 21-27 kak
“momcraBka”, c6poc Ha kpuctamt 6ew1 1 X 10 mpot/c, pammyc ycranoBkm kpucramia B Ba-
KyymHOI kamepe Obu1 +9,5 B mo mokasamusm BOIBTMETPA, YTO COOTBETCTBYET +55 MM OT
OpOUTHI IUPKYIUPYIOIIEro MMy4Yka. PasMep mydyka Ha MUIIEHN YCTAHOBKYW OBLI COOTBETCTBEHHO
110 TOPU3OHTAIIM 1 BepTukaau 12 m 16 MM, 4T0 60JbIIIE HEOOXOMUMOTO, IPUHUMAS BO BHIMAaHUE
7 GOJIBIITYI0 HECTAOMILHOCTH MPOTOHHOTO IIyYKa IO CPABHEHUIO C MUOHHBIM. VIHTEHCMBHOCTH
MyyYka Ha MUIIEHN TO MOKa3aHWAM MOHUTOPOB Obuta 3 X 10° mpor/c.

Brepsrie B ceance ocens—99 6pumu poBenens! uccitenoBanus 70-1'sB mporonnoro myuka mpu
BBIBOZE ¢ HOMOIIbI0 24-ro kpucrtamna (puc.15 u 16). HaBenenwe ocymectsisuiocs “GaMnammn’
20-26 ¢ obpaTHOI cBa3bI0 U 21-27 kak “momcrasBka’ ¢ TokoMm 160 A, c6poc Ha KpucTaiul ObLI
6 x 10'! mpor/c, pamuyc yCTAaHOBKM KPHCTaJUIa MO MOKA3AHUAM BOJIBLTMeTpa paseH +0,52 B,
YTO COOTBETCTBYET PACCTOSHUIO OT IEHTPaJbHON opbuTbl +50 MM, paGoran maruuT MI1A,
omTUYecKass OCb KOTOporo 6puta coBuuyTa Ha 20 MM x Y-70. Pasmep myuka OvLT cooTBeT-
CTBEHHO TI0 TOPM3OHTAJM 1 BepTukaaum 16 m 20 MM, 4TO, KaK U B CiIy4ae C 25-M KPUCTAJIIOM,
6ompire Heobxomumoro. Takxke BumHA U GOIbINIAs HECTAOMIIBHOCTH B 3aBUCHMOCTH OT BPEMEHH
MIPOTOHHOTO IYYKa O CPABHEHWIO C MUOHHBIM. VHTEHCMBHOCTBL IIydYKa HA MUIIEHW YCTAHOBKU
[0 TOKa3aHWAM MOHHTOPOB 6buta 3 X 10° mpor/c.

Ho kax yxe ormeuasoch Bhite, mis npoBemenus skcrnepumenTa PAMIIOKC Baxen cra-
OMITBLHBIN MIPOTOHHBIN IIYyYOK HA MOJISIPU30BAHHON MUIIEHW yCTAHOBKU IIPU ITapalljelIbHON pado-
Te HECKOJIBLKUX DKCIIEPUMEHTOB B ONHOM YCKOPUTEILHOM IUKJE. AHAIN3 IMOyJYEeHHBIX MaHHBIX
MIOKa3aJl, 4TO ISl KaXKIOT0 PEXMMa MapasijieIbHON paboThl HEOOXOMMMA TOYHAS HACTPOMKA
BCEX BJIEMEHTOB BBIBOMA, a JII00as MEPECTPONKA STUX CIIOXKHBIX PEXUMOB TpPeOyeT MOTOJIHU-
TeTbHOU IIONCTPOUKM.
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IIpoduns muoruoro 40-I'5B myuka u mosoxenune GOKyCOB HA MUIIEHN YCTAHOBKMU mpu paboTe
24/3 Mumenu B ceance BecHa—99. PaccrosHue maHO B MWIIMMETPAX OT HEHTPA MUIIEHN, KO-
TOPBIH TI0 TOPU3OHTAJIN PACIONOXKeH pu X-target = 0 MM, a mo BepTukaaum — mpu Y-target =
—7 MM, a HampasieHue K Y-70 OT 1eHTpa MUIIEHN MPUHATO 33 OTPUIATEIHHOE.

1999/10/11

&

X &5 AL o
HW%WH

ﬁ%

I

WW

X-target on time

40

B S % & b L o
WH%‘M

%

30

y-target on time

40

17.27

CrabuwibHOCTL pa3MepoB U IeHTpa Tsxkectu muonHoro 40-I'sB myuka B ceance Becua—99. Ilo
oc abCIICC OTIIOXKEHBI “cOPOCHL”, a 0 OCK OPAMHAT — PACCTOSIHIE B MIJIIIMMETPAX OT IEHTPA

MUIIIEHU, IPpUYEeM IIO I'OPU3OHTAJIN OEHTP MHUIIICHU PACIOJIOKEH B 0 MM, a IIO BEpTUKAJIL — B

—7 MM.
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IIpoduns myuka u monoxenue GOKyCOB Ha MUIIEHW yCTAHOBKHU Ipu pabore 25-ro KpuCTaslia
B CHeNMaJIbHBIX M3MEPEHUsIX B ceaHce oceHb—99. PaccTosHue maHo B MUIIIMETPaX OT LEHTPA
MUIIIEHN, KOTOPHIN 110 TOPU30HTANIN pacHosioxeH npu X-target = 0 MM, a 0 BepTuKaau — Ipu

Y-target = —7 MM, a Hanpasierue K Y-70 OT 1eHTpa MUIIEHN TPUHATO 33 OTPUIATETIHHOE.
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CTabWIbHOCTD EHTPA TAXKECTHU BBIBEIEHHOIO IPOTOHHOTO IIYUYKa U yTJIOBOE PACIPeNeiieHre Ha
H2 romockomne mpu pabore 25-r0 KpPUCTAIa B CHEIUAIBHBIX M3MEPEHUSIX B ceaHce oceHb—99.
715t BepXHUX PUCYHKOB IO Ocu abCUmCC OTII0OXKEHBI “cOpock”’, a IO OCH OPAMHAT — PACCTOSIHIE
B MIJIJIIMETPAX OT IEHTPA MUIIEHHU, IPUYEM [0 TOPU3OHTAIIN IIEHTP MUIICHN PACIOJIOXKEH B
X=0 MM, a mo BepTuKagun — B Y=—7 MM. /I HMXKHUX PUCYHKOB TIO OCH AOCIIICC OTJIOXKEHA
KOOPAMHATA B MUJIJIMMETPAX, & IO OCH OPAUHAT — YTOJI B MIIINPATUAHAX.

10



Puc. 15.

Puc. 16.
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IIpoduns nyuka u monoxenue GOKYCOB HA MUIIEHN yCTAHOBKU Npu pabore 24-ro KpUCTAILIIA
B CHENMaJIbHBIX U3MEPEHusIX B ceaHce oceHb—99. PaccrosHue mano B MujaamMeTpax OT IEHTPA
MWUIIIEHN, KOTOPLIA [0 TOPU30HTAIIN PACHOJIOXKeH mpu X-target=0 MM, a Mo BepTUKaIU — IPHU
Y-target=—7 MM, a HanpaBaenue Kk Y-70 0T IeHTpa MUIIEHN TPUHSITO 33 OTPHUIIATEIHLHOE.
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CTabWIbHOCTD EHTPA TAXKECTHU BBIBEIEHHOIO IPOTOHHOTO IIYUYKa U yTJIOBOE PACIpeNeiieHe Ha
H2 romockome mpu pabore 24-10 KpUCTAIIA B CHENMATLHBIX M3MEPEHUSIX B CeaHce OCeHb—99.
Il71s BEpXHUX PUCYHKOB IO OCH aOCIIICC OTIIOXKEHBI “COPOCH”, a MO OCU OPIUHAT — PACCTOSHUE
B MIJIUIIMETPAX OT HEHTPA MUIIEHU, IPUIEM IO TOPU3OHTAIIN IEHTD MUIIEHN PACIOIOXKEH TP
X=0 MM, a o BepTukagn — npu Y =—7 MM. [ HIXKXKHUX PUCYHKOB IO OCH aOCIICC OTJIOXKEHA
KOOPAMHATA B MUJIJIMMETPAX, & IO OCH OPAUHAT — YTOJI B MIJIJINPATUAHAX.
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Puc. 18.
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IIpodus TPOTOHHOTO TMyYKa U MOJIOXKeHre POKYCOB HA MUIIICHN YCTAHOBKU mpu pabore 24-ro
KpucTaJsiia u 27-1 MUIIIEHN B CIIEINAJIBLHBIX U3MEPEeHUSIX B cearce ocenb—99. Paccrosnue mano B
MUJIIIMETPAX OT IEHTPa MUIIEHU, KOTOPBIN IO TOPU3OHTAIIN PACIIONOXKEH pu X-target=0 mm,
a Mo BepTHUKaJm — mpu Y-target=—7 MM, a HampasseHue K ¥Y-70 OT IeHTpa MUIIEHU TPUAHSITO
32 OTPULATENHHOE.
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CrabWwIbHOCTD MEHTPA TSIXKECTHU BLIBEIEHHOTO MPOTOHHOIO IIyYKa W YIJIOBOE PACIpENesieHne
ua H2 romockone mpu pabore 24-ro kpucrtanaia u 27-# MUIIEHA B COCNUAIIBHBIX M3MEPEHUAX
B ceaHce ocerb—99. Ilyisi BepXHUX PUCYHKOB MO OCH abCIMCC OTJIOXKEHBI “cOpockl’, a mo ocu
OpPOMHAT — PACCTOSHUE B MIJIMMETPAX OT IEHTPa MUIIEHN, IPUYEM IO TOPU30HTAJIN IIEHTP
MHUIIIEHN pacmosioked npu X=0 MM, a 1o BepTukaanm — upu Y =—7 MM. Il HUXKHUX PUCYHKOB
1o ocu abcruce OTJIOXKEHa KOOPAMHATA B MIJIJIUMETPAX, a IO OCH OPOUHAT — yTOJI B MUJLIU-
pannaHax.
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Bo Bpems uccnienoBanumit B cearce Becua—2000 ocHOBHOE BHUMaHUE OymeT ymesieHo (popMupo-
BaHUIO CTAOMIIBHOTO IMIPOTOHHOTO IIyUYKa Ha 14-M KaHaJje IpU NapaJjiyielIbHON paboTe pu3mIecKkux
ycraHoBOK. McciienoBaHMe OMHOTO M3 TAKMX BO3MOXKHBIX DPEXUMOB OBIJIO CHEIAHO W B CEAHCE
ocear—99. Ha pumc.17 m 18 moxkasambr xapaktepuctuku 70-I'sB mporonHOro myuka Ha mOIs-
puszoBauuoi Muiitenu skcrepumenTa PAMIIOKC mpu BbIBOmE ¢ MOMOIBI0 24-TO KpUCTAJIa B
pexuMe MapajiyIeIbHON paboThI ¢ 27-W MUINIEHBIO, KOTOpas paboTaja Ha IOJOXUTEILHOW KO-
opouaaTte +20 MM OTHOCHUTEIBLHO IEHTPaJbHOW OopbuThl myuka B Y-70. Pasmep BbiBemeHHOTO
IIy49Ka Ha HOJ’ISIpI/ISOBH,HHOfI MUIIIEHN OBLII PaBE€H COOTBETCTBEHHO IIO T'OPU3OHTAJIN M BE€PTUKAJIN
16 m 20 MM, T.e. pa3Mep IydYKa OCTAJICS TAKUM Ke, KaK U Opu pabOTe OOHOTO KPUCTAJIIa HA
YCKOpUTEIbHOM ‘“cTosie”, HO HeCTaOWIILHOCTH B 3aBUCHMOCTH OT BPEMEHU ITOJIOXKEHUS IEHTPA
TSIXKECTHU ITPOTOHHOIO IIyYKa cTajia OOJIbIIle IO CPABHEHWIO C PabOTOM OMHOTO KPUCTAJLIA.

B ceance ocenp—99 paGoThl Benuch Ha BTOPOU MOJIOBUHE yCKOpPUTENIbHOro ‘crosa’. Kpowme
TeOMETPUYECCKUX XapPaKTEPUCTUK U CTabUILHOCTH IPOTOHHOI'O IIyYKa Ha MUIICHU YCTaHOBKU
BayKHA BPEMEHHAS CTPYKTYPa BLIBEIEHHOTO Iyuka. A Ha puc.19 mokasaHa BpeMeHHasl CTPYK-
Typa IydYka I TPeX Da3HBIX PEXMMOB BBIBOLA B ceaHce 0ceHb—99: a) mpum paboTe OLHOTO
25-ro kpucramia, 6) npu paboTe OMHOTO 24-TO KpUCTaJUIa, B) IPU NapajUeIbHON paGoTe 24-10
Kpuctamia u 27- MuiieHn Ha xKoopamHaTe +20 MM.
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Puc. 19. Bpemennasi cTpyKTypa BBIBEIEHHOTO TPOTOHHOTO MYYKa MJIS 3 PA3HBIX PEXUMOB B CICIHATEH-
HBEIX U3MEPEHMAX B ceaHce oceHb—99: a) mpu pabore 25-ro kpucrasuia; 6) mpu pabore 24-ro
KPUCTAJUIA; B) NPU MApaJUIENIbHON paboTe 24-r0 KpucTasjuia u 27-f MUINEHN Ha KOOPIUHATE
420 mM. ITo ocu opawHAT OTIOXKEHA WHTEHCUBHOCTD BBIBEIEHHOTO MYYKa HA MUIIICHU yCTAHOB-
KW, & 10 abCImncC — BPEeMs B MUKPOCEKYHIAX HA YCKOPUTEIHLHOM ILIATO.
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Baksrouenue

IIpuBenennbie B maHHOW CTaThe PE3yIbTATHI MOKA3LIBAIOT, YTO BBIBEIEHHBLIN ITPOTOHHBIN
ny4ok Ha mutnern ycraHoBku PAMIIOKC crabunen B ciaydae paGoThl OLHOTO KpucTasia (24-
wu 25-10) Ha “crose” Y-70, a pasMepsl mydka, 0COGEHHO BEPTUKAIILHBIM, IIPU CYIIECTBYIOLIIX
24- m 25-m xpucrasuiax 6ombine TpebyeMbIX MapaMeTpOB IJis dKcrmepuMeHTa. llapasimenbHas
pabora 14-ro xamama c¢ 70-I'sB mporomamm m 4-ro xamama ¢ 27-fi MUIIeHbIO wnu/u “Men-
JIEHHOTO” BBIBONA B CIEIUAJBLHBIX M3MEPEHUSX II0 M3YyUYEHUIO IMIPOTOHHOTO IIYYKa B CEAHCAX
BecHa—Y99 u oceHb—99 moKazaja 3HAUNTENHHYIO HECTAOWIHLHOCTH Iyuka. V3yueHuwe mpuumH Ta-
KOIl HECTAOWILHOCTHU NPONOJIKAETCS. B CBA3U ¢ 5TUM IpemmosiararoTcs 3aMeHa oboux (24- u
25-r0) KPUCTAJIOB Ha KPUCTAJUIBL C TAKUMHA K€ XapPaKTEPUCTUKAMIE, HO ONTUMU3MPOBAHHBIMA
II0 pasMepaM C IEIbI0 YMEHBIIEHNS BEPTUKAIHLHOIO IPOGUIIS BBIBENEHHOTO IIyUKa, U3MEHEHUE
yIyla yCTAHOBKM B BaKyyMHOU kamepe Y-T0 rommomerpa 24-ro KpmCTajia U T.I.

ABTOpBI TiIy6OKO MPU3HATENBHBI 3a MOMOIL U yYACTHE Ha Pa3HBLIX dTalax HAaHHOW pabo-
To1 mpexxne Bcero B.M.Korosoit, B.A.Maumeesy, HO.A.YecnokoBy u I'.E.Bopouuny, a Takxe
E.®.Tposuosy, A.A.AceeBy, A.I'.Adonuny, FO.KapieBy u Bcem coTpymuukam jgaGopaTopuit
6 u7 O9D.

Pabora 6puta mommepxkana rpantom PODPU 99-02-18333.
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