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B pa6oTe1 11 
6bino noKaaaHo, qTo Hcnonb3oBaHHe aneKTpOHHo- onTHqecKoro ycHnHTenH 

SlpKOCTH H306pB>K9HKSI U03BOI1SI9T ocyLUeCTBHTb pe.>KKM llOKBllbHOro f'830BOf'O yCHI19HHSI nep-

BHlJHOA HOHH38UHH, npH KOTOpOM RpKOCTb Tp9KOB OK83biB89TCSI .O.OCTBTO'·IHOA .D.llH HX perHCT­

pBUHH H npBKTH q ecKH He 38BHCHT OT yrna M9)f{.Oy Tp89KTOpHeH: lJ8CTHUbl H Hanpa Bl19HH9M 

anexTpH'IecKoro nonH. TpexoaaSI KBMepa , pa6oTarowag a TBKOM pe>KHMe, 6btna HB3BBHB Hao­

TponHoA pa3pHnHoil KaMepol! ( VfP K ) . npHHUHil nel!CTBH>I Vf P K 6bin p eannaosaH B KaMepe 

He6onbworo o6beMa ( - 500 cM
3

) c Me>KaneKTponHbiM paccTOHHHeM 5 CM, HanonH>JeMoA 

T9XHH'I9CKH "'HCTbiMH HHepTHbiM H f'838MH, 8 T8K>K9 HHepTHbi MH f'838MH C p8311HlJHbiM H .ao-

6aBKaMH. 

UenbiO HacTo>JweA pa6oTbi 6hino yaen HqeHHe pa6oqero o6beMa KaMepbi no aenHqH Hbi , 

onpe.0911H9MOA Tpe60B8HHHMH ClH13H'I9CKHX 3KCll9pHM9HTOB, B T8K>K9 H3ytteHH9 B03MO>KHOC T H 

pa6oTbi ViPK c aonopO;:IHbiM HanonHeHHeM. 06wa>J cxeMa ycTaHoB KH aHan orHqHa cxeMe, 

Ill 
OflHCBHHOA B • 

KaMepa C M9>K3il9KTpOnHbiM paCCTO>IHHeM 20 CM ( pHC. l , a) COCTOHT H3 ililOCKHX niO­

pamoMHHH9BbiX aneKTponoa (50 x 50 cM
2

) H 6oKoaoro Ka pKaca , cKneeHHoro H3 nneKcHrna­

ca. 3neKTponbi Kpen>JTC>J K KapKacy MeTannHqecKHMH BHHTaMH. K oHC TPYKUHH KaMep bi o6ec -

fl9"1HB89T npOttHOCTb, He06XO.OHMyiO D.llSI OTKB"'KH K8M9pbi , B TBK>Ke H8ll011H 9 HH SI .0.0 .0.8Blle ­

HH>I 6onbwe I aT ( 9,8.10
4 

HIM
2

) npH Hapy>KHOM aTMOccpepHOM naaneHHH. P a6oqHi! o6beM 

KaMepbl ( 18 .000 CM
3

) OTKaqHBMC>I no naaneHH>I • 0 , 1 MM pT.CT. ( 13 HIM
2

) H Han on-

HSinCH T9XHH 'I9CKH lJHCTbiM renHeM . tlbi60p pa6oqero ["838 o6ycn oaneH T9M 1 'ITO B K8'i9CTB9 

D9I.U9CTB8-MHW9HH .O.n SI 9KCnepH M9HTOB flO QJH3 H K9 3fl9M9H T8pHbiX 't8CTHU renH A M0}f{9T npe .n,-

CT8BflRTb 60nbWHA: HHTep ec , qeM .apyrH e HH9pTHbJ9 ["83bl . 

npHHUHilHan bHaH CXeMa reHepaTopa BbiCOKOBOilbTHbiX HMilYil bCOB npHaeneHa Ha pHc .2. 

J:j reHepaTope HCfiOflb3Y9T CR n pH H UH fi YMHO>K9H HSI HMfiYfl bC H Of'O H8ripH>K9H HSI CHCT 9MOA 

KOaKCHanbHbiX Ka6eneA/
2

/ • B OTnHqHe OT r eHepaTo pa , HCil Oilb30BaHH OrO B/ 
11 , KOMM YTH-

pyiOWHM aneMeHTOM cny>K HT ynp aan>JeMbiA p aap>JnHHK P 1 , cxeMa aanycKa KOTo poro 

aHano rHqH a cxeMe, npHaeneHHoA a
131

• T aK KaK npHMeHe HHe Bbi COKOBOilbTHbiX KeHo TpoHo/
4

' 

npH aMnnnTyne II MnynbCa 60nblll e 100 KB CTaHOBHTC>I 3 aTpynHHT9ilbH biM, a , C npyrol! 

CTOpOHbi , B pa6oTax
15

•
61 

6bina ilOKa3SHa B03MO>KHOCTb HCnOil b30BaHH>J wyHTHpyiOWer o p aa-
J<) 

pRnHHKa B CXeMaX rVfH iJ.ng CTpHM e pHbiX KaMe p, B OIIHC bJBaeMOM reH ep a To pe Ha BbiXOne 

6 bm non Kn iOqeH paap>JnHHK P • , cj)opMtrpyiOWHA c nan HMnynbCHoro sanp!llK9HBll. Cpa-

x) 
reuepaTop RNnynbCHbiX HanpBlK9HRA. 
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68Tb1BBHH9 P 1 o6ecnel.lHBBeT HHTe HCH'BHoe ynhTpnctmoneToaoe noncael.fHBBHHe P 2 • 3a-

30p p 
2 

yCT8 H 8BJ1 HD 811CH T8K 1 l.fT06bt llp060 A I1pOHCXODH11 H B nepenHeM cfJpOH T e UMI1 Y11bC8 )H 

HCHOJ1b30B 8118C b n epenHSIH l.fBC T b cj:J p OHT8 • HM910WllSI lHo~U 6011bWYIO C K OpOC Tb H8p8CT8HHH . 

]:lnSJ nonyqe HHSl Tp eKOB a He (npH n ann<>H HH I aT ) 3830p p 2 .., 2 CM H HM -

nynhC, H3MepR9Mblil 1! 8 p a3p11llHUK8 p2 , HM8n 8MnnHTYllY U
0 

e 80-200 KB, 8 n nHTenb-

- 8 
10 C8K H W HpHHY H[l nonyBb!COT8 T lO • 0 ,05 MKC8K ( T8K K8K K8Me-HOCTb c nana T 

0 

pa COe,O.H HSi e T CH C BbiX O.UOM r eHepaTOpa npOBOJJ.8MH JJ.Jl HH OIO OKOJlO 1,5 M 1 Hanpn>KeHHe Me>K ­

.ny 3119KT p 0.08M ii KBMepht H ecKOJl bKO OTJlH '-189TC51 OT H8I1pH>KeHH S1 H8 pa3p51JJ.HH Ke). 

~aMeHsHt a He6onhwHx npenenax aenH'-IHHy 3B3o p a p 2 11 H60 H80pSI>K9HH9 38pHJJ.K H 

KOHLl€HCClTOpOB 1 MO>KHO T BK I10.006paTb 8MOJ1HTy.ay H WHpHHy HMnynbCB, qTQ WHpli H 8 -rpeK8 
~ 

n Haupau.rteHHH 3 11 €K TpH'-1 9CKoro nonH E C OCT8BJ1He T 2,5 - 3 ,5 MM B cny'-IBe , KOrJJ.B t.IQC-

THua npoxo.aHT nepneHJJ.HKynHpHo H an paan eHH~ i • HH)I{HHil npenen wHpHHbl TpeKa 

(2 , 5 MM ) onpenen51eTC51 npu 3 T OM o6wi1M p a3peweuH eM ycTauonKH . Cpanueuue cj:Jo Torp a¢ull 

TpeK00 1 H.OYWH X B H 8 IIp8BJ1€HHil 1 6nH3KOM K HanpaoneHHlO i , H T peKoa , HD.YlilHX 
~ 

nepneHllH I<yn51pHo E , n o KB3biB Be T cywec T ooaai-IH: e o6n ac TH r a3oBor o ycHneHHSI, a KOTo-

p ol\ 5lpi<OCTb p e rHCTpHpyeMbiX Tp8KOB He 3 8BHCHT OT H8npaeneHH51 C TO'IHOCTbiO e 20% . 

Jlpli 3TO M C B e TOCHJ18 06DeKTH B8 , C03.Q8l0Wero H306pa >KeHHe TpeKa HB · QJO T OKBTOtl€ 1 6bin8 

p a eu a I :8 . ~3oTponHbiA x a p aKT ep perHcTpauHH TpeKOB uarnQnHo npo51Bn51eTcg ua ¢oTorpa­

¢ HQX cnyqaea OllHOBp8M8HHOrO npOX0)1{ll8HHQ 'i8C TIIU q e p e3 p860'1Hil 06b8M K8M8pbl B pa3-

n H'IHb!X uanpaan eH I!SIX ( p11c , 3). BocnpoH3BOllHMOCTb n a paMeTpoa HMny.obca OT pa3a K pa­

a y T C:t KOB8 1 \!TO p aa6 pOC WHpliHbJ TpeKOB B H 8 tlpaane HJ.Ui TIOJlH H e npeBblWBeT 2 MM npH 

100% - HO!i 3¢C! '8 KTIIBHOCTII peri! CTp8UII II , 

t-1 3 1lHT B p8Typb1 H3BeC TH 8 TOJlbKO O.QH8 tl 0 Il bJ TK 8 HCI10nb30B8Tb BO.UOpOD. B U C KpOBOA: 

Ka Mepe
17 1

. A rlTo py pa60Tbl 
111 

ue y nanocb nony'IHTb 3¢cpeKTHBHyiO p a6oTy KaMe ph! c Me)!{-

3neKTpO.:! HhiMH npoMe)l{yTKBMH 3,2 MM , HanonHeuuoil nonoponoM. Bonoponuoe HanonueuHe 

paap~ .U HJ,JX K8Mep C 60nhWHM npoMe>KyTKOM npe.O.CT8BnHeT 3H8'-IHTe Jl bHbiH HHTepec . tlQ3TOMy 

HOMH 6t.i nH npose.neHhl o n hiTbi c u e nbiO BbiHC H eHH~ ooaMO>KHOCTH pa6oTbi ~PK c H 2 - H a -

nonHenH e M . 

K OII C Tpy KUHSI K 8 Mepb1 BH.OH8 H8 pHC . l,s. 3neKTpO.Obt H3rOTOBneHbl H 3 M9.0HOt\ CeTKH 

p83M8pOM 45 X 45 CM
2 

C npo3p8'1HOCTbiO 50% H 1!30nHpOB8Hbl OT pa6o q ero 06b8M 8 K8 M e pbl 

(4 , 500 CM
3

) nneKCHr naCOBb! M I! n naC TIIH8MII , 'ITO ll03BOnHnO H36 8BI!TbC51 OT CB8'18HI!51 r838 

e6nll311 3n8KTp OllOB, n o n e3H blil 3830p K8M8pbl COCT8Bn518T 6 CM , noc ne OTK8'1KII cpopaa-

KYYMHbiM HacocoM n p o H3BO.llHTCR a anonaeHHe T exHH l.feCKRM no.oopoJJ.OM .no .naaneHHR 1 aT . 

npn n onaqe Ha K8Mepy IIM fl y nbCa H811p51)1{8HI!51 ( u 0 ~ 14 0 KB 1 E 0 ~ 2 Ma i M) nnn Tenb­

HOC TbiO OKOnO 0,1 MKCeK C a a ,ne p >KKO A r I • 0,6 MKC eK noc n e t1p0XO)KJJ.€HHSI KOCMH'-IeC KOA 

'i8C TI!U bl '18p83 06b8M K8M 8pbl MO)I{H O nony'IH T b p33p51ll , nOK8JIH30B8H H Llll B 6nR3 H Tp88K T OpRH 
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1 
I 

I 

tiBCTHUbl H838BHCHMO OT yrna M8a<Jly Tp88KTOpHel\ H HBnpDOn8HH8M flOnH , llpHt.JBM KOnUqecT-

BO H3ny1.fB8MOf'O CB8T8 nOCT8T01.fHO .an51 perHCTpBU H U TpeKa . 

Ha pHc . 4 ( 1-5) npHeeneHbl ¢oTorpa¢HH TpeKoe, nonyqeHHbie e H2 nyTeM perHcTpa­

UHH ceeTa, npoxonsnuero qepe3 6oKoeyiO c TeHKy KSMepbi nplf ceeTocHne o6beKTHea I : 4. 

WHpHHa TpeKa Ha pH c . 4 ( I ) cocTaen!leT 3 ,5 MM, Ha pH c . 4 ( 6, 7 ) npHeeneHbi cpoTorpa-

cpHH Tpexoe e H 2 
, nony1.f8HHbl8 npH p e rRC TpBURH CB8T 8 1 npOXO.U51Lll8f'O qep83 C8TOtiHbtH: 

3 n8KTpo.a . YaenH1.f8H~f8 Hanp51>K8HU51 H8 K8 Mepe npHBOnHT K CHnbHOMy pD3BHTHJO CTpHM8pOB 

C nnOTHOCTbiO ! ,7 :!; 0,3 CTpHMepa HB CM TpeKa , OJlllBKO II npH JlnHHe CTpi!Mepoe B 

1-2 CM MO>KHO nony1.fHTb pL13p51Ll t noKBnH30B8HHbtH a6nH3H T p88KTOpHH 1.f8CTHUbl . ilanbH eJ1-

wee yaenH1.f8HH8 H 8 np51>K8HH51 nep8BO.UHT K8M8py B np08KUHOHHbiJ1 p ea<HM HCKpOBOii: K8M8pbt . 

npooep!lnBCb TBK>Ke 803MO>KHOCTb perHCTPBUHH TpeKOB 8 CMeCH He + H 2 . B pa6oT/
11 

H8 ynanOCb nonyqH~b Tp8KH B CM8CH He + 5 ,5% ~,\fTO , no- aH.a.HMoMy, 6btno CB513.3Ho c 

OTCyTCTBH8M H 30n51UH H M8T8nnH1.f8CKHX Sfl8KTpO.O.OB OT ra38 1 H 8flOnHRlOLUero K8Mepy, H 

KpaeBbiMH acpcpeKTBMH , B onHCbiBBeMoll KBMepe 6bmH nony'ieHbi TpeKH npH pa3nH'iHhiX xoH­

ueHTpBUHilX H ~ 8 He (20%', 5 1% H 80%) . Ha pHc . 5 npHeeneH ui rjJo TorpacpHH TpeK08 8 

cMecu 49% He + 5 1% H 2 • TaKHM o6pa30M, 8 Y!PK MO>KHO Hcnonb308BTb (He + H 2) - Ha-

nonHeHHe npn nl060M 3H81.f8HHH OTHOCHT8nbH OA KOHU8HTp8UHH BO.O.Opo.aa . 

B 3BKniO'ieHHe 88TOpbi 8bipa>KBIOT 6naronapHOCTh ll. M . CopoKo 38 HHTepec K pa6o­

Te H H .C . <Pen!leey 38 noMOWb npH H3MepeHH!lX . 
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Cll 

a. 

P H c . 1. (a) - KoHCTPYKUHR KaMepbi, Hcnonb30B8HHOJ! ,unR He -HanonHeHHSI. 

1-,uiOpamoMRHHSBbie aneKTpO-'lbi, 2-nneKCIIrnacoBbill KapKac, 

3 - p8311HOB bl8 npOKn8-'lKII , 

(a) - KOHCTpyKUIISI K8Mep ;,I , IICITOnb30B8HHOl! ,!lnSI H2 -HanonH8HIISI II 

HanonHeHIISI cMec biO He + H2 • 

I - ceT'I8Tbie aneKTpO-'lbi, 2 - nneKcllrnac oaaR paMKa, 3 - T8KCTOnii­

TOBhie BHHTbl
1 

4 - CT9KnSIHH8SI OnHBK8 1 5 - p93HH0Bbl9 npoKn8.LJ.KH. 

p II C , 2 , llpi<HUIIITII8nbHMI CXeMil reH epa T o p a Bbi CO K OBOnbTH LIX IIMITynbCOB. 

y 

Ha KQM(!plj 

A 



p R C . 

---
l 

P " c . 3. <Vo T orpacpHK Tp<O!KOB a He • 2 
P a3Mep TeMHoro np!lMOyronbHHKa c ooTaeTc T a y e T 20 x 25 e M • 

...J_ 

'l. 3 4 ! 

6 r;. 

4 . 4-'0To rpa<PHH TpeJ<os a · H2 • 2 
Pa3Mep TeNHOro Dp>IMOyronbHHK8 COOTB9TCTByeT 9 X 27 CN • 

( 1-5) - perHCTpHpyeTCH CB9T, DpOXOJ:l!l iUKi\ qepe3 60KOByiO CTeH.It)' 

&8.M e p bl ; 
(6,7) - perKCTpKpyeTCA CB9T, npOXOJ:!HWJ!.lt qepe3 CeT'i8TYII 3DeJ<TpDJ:lo 

8 

':" 

' 

2.. 3 

I ,... 
-" 

4 "' 

p R C. 5. qlQTOrpacpRR TpeKOB B CM9CR 49% H'e + 51 % H z • 
( 1,2,3) - perRCTpRpyeTCH CB9T, npOX OJ:l!lW RII qepe3 60KOByiO CT9HKy Jtii- ., 

M9p&l; 
( 1.~,4) - 38J:l9p:lKK8 B&IC OKOB OnbTHOrO KM HynbCa t a • 0,6 .. WXC8JS 

(8) - 38J:19p:lKK8 Bb!COK OBOnbTHOr O HMHy n b C8 t a • 80' WitC91ti 

(4) - perHcTpHpyeTCst cse T , npoxoJ:Ist iU KII q e p e 3 ceTqaT&Ill aneKTpOJ:I •. 

.... 


