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BB8A811H8 

01rn:C1,IB88Mblll A8T8KTOp CKOHCTpyHpOBSH AJIII HCCJI01l0B8HHll peaKIIHH ( 11 , a ) Ha pe-

30H8HCHblX Hel!TpOHSX B oonaCTH cpeAHHX H TlllK8JiblX llAep. 

nepBb18 liOIIblTKH HCCJI81lOBaTb p88KIIHH IIOAOOHOro TH!Ia OblJIH IIJ)OB01l0Hl,1 HS T0IIJIOBhlX 

11--3 I 
H0l!TpOH8X H IIOK83ann, 'ITO 8TH peaKIIHH HAyT C Kpal!He MSJiblMH C8'10HHSIMH H conpo-

-8 -5 
BOJKASIOTCSI cymecTB0HHblM y -q>OHOM! (1 < 11., a )/a (11. ~:;;to .;. 10 AJill oonacTH P81lK038-

M0JibHblX 8JI0M8HTOB. noTOKH Hel!TpOHOB B pe30H8HCHOl! OOJISCTH HS H0CKOJILKO IIOpllllKOB M8Hb-

11Ie, 'ICM B T811JIOBOl!, IIOSTPMY HCCJI0AOB8HHll TaKoro THIIS AO CHX nop H8 IIPOBOAHJIHCL. Ta

KHM o6pa30M, 38A8'18 HCCJI01lOB8HHll p88Ki!HH ( 11 . • a ) 1Ip81l'bllBJIS18T K ll0T8KTOpy anLq>a

'ISCTHII CJI01lYIOIIIH8 Tp800B8HHH: 

1) IIJIOIII81lb HCCJI8Ay8Moro B01!I0CTB8 llOJilKHS Oh!Tb OOJILWol!; 

-7 
2) 8q>q>0KTHBHOCTL perHcTpal!HH y -KBSHTOB - HH3KOI! (, y s 10 ) 

3) aq>q>eKTHBHOCTL perHcTpal!HH 

4) COOCTB0HHhlll q>OH ll0T0KTOpa 

a -'ISCTHII 

HH3KHM. 

- BhlCOKOl! 

Mw OCTSHOBHJIH CBOII BblOOp Ha ra30BOM Cl!HHTHJIJllll!HOHHOM ll0T0KTOpe C MHorocnol!

HOl! MHW8Hbl0 H KC8HOHOM B K8'18CTB8 paoo'lero ra3a. C IIOMOl!Ib!O aroro ll0T~KTOpa OblJIH 

IIPOB01l8Hhl HCCJI01lOB8HHSI peaKl!HH Sm ( D ' a ) HS HMIIyJILCHOM pe~KTope 0o'b8AHH0HHOro 

HHCTHTyTS llll8pHhlX HCCJI81lOBSlml!. 

KoHCTPYKIIHSI ll8T0KTOpa 

KaMepa npeACTaBnsreT coool! IIOJiblll repMeTH'IHblll napanneneIIHII81l C BHYTP0HHHMH pa3-

3 
MepaMH 30 X 30 X 26 CM. ' 38IIOJIH8HHhlll KC0HOHOM llO ASBneHHSI 240-300 MM pT.CT. ( pnc. 1). 

Oo'beM K8M0phl 1IpOCM8TpHB88TCll C 4-x CTOPOH q>OTOyMHOlKHT0JillMH THIIS 4>8Y-49 C AHa

MEl'!'pOM q>oTOKSTOAS - JS CM. 

8 KaMepy IIOM811I8JI8Cb KacceTa C C0Mbl0 napannenbHhlMH amoMHHH0BhlMH nnaCTHHSMH 
2 ' 

p83MepoM 24 X 24 CM . n TOJIIIIHHOI! 0,6 MM. p 8CCTOSIHH0 M0lKAY nnacTHHSMH COCTaBnstno 

3,cM. nnacTHHhl, IIOKph1Thl8 C OAHOl! CTOpOHhl TOHKHM cnoeM o6pa311a (OKHCL .CaMapnst), 

3 



pacnonaranKCh Trut, 'ITO CIIOB caMapm1 61,11I11 llanpaimeJibl B CTOpOHbl '10Tllb1X 1IpOM8JKYTKOB 

MelKAy ttnaCTJIHaMH, a ll8'18THb18 IIp0M8lKyTKII'. 6bllIH 683 cauapm1. 'l8Tllb18 1IpOM8lKyTKII'. npoc

MSTpHBSnBCh OAHOII napol! DpOTHBOII8llt8lIUIX (j,oToyMHOlKHT8II0i!, KOTOPb18 perHCTpHpOBSIIH sq,
<peKT SIIh<pa-'ISCTHil H3 pe8Kl1Bll Sm ( n I a ), 8 ll'.8'18THbl8 - Apyroi! napol! <l>SY, 'ITO II03-

BOnHIIO OJlll0BpeM8l!JIO perBCTpHpoBSTh <poll. IToBepXHOCTh, C KOTOpol! pere'CTpll'.p0B8IIHCh a 

2 
'ISCTHilbl, COCTSBrulnA 0,35 M • ( OHS MOlK0T 6b1Th YB01IH'l0118 BABoe, ecmr 118T Heo6XOAll'.MO 

CTH OAHOBp0M8IlHO H3M8pBTb <poH) • 

'IT06bl HSA8:>KIIO· perHCTpxpoBSTh CIUIHTll'.IIII!lllllll'. OT a -'ISCTHil B mo6oi! TO'IK8 y3KOI! 

menll'. M8lKAY linSCTJIHSMB, Mbl 11'.Cll01Ih30B8IIH yCHII0Hll'.e CilHIITll'.IImlllHII C IlOMOm&·ro 3II0KTPH-
~/ . 

'18CKOro IIOIIll • nm1 STOro HS '10THbI8 IInBCTHHbl IIOA8B8II0Ch Bb1COK00 H81IplllK0HH8 • 2,5 KB, 

ITpH DpoAOIIlKHT8iihllbIX H3M8p8HHBX, Heo6xoAHMblX Jlllll HCCII0Jl0B8HH!I CTOIIh p8JlKHX peaK

nnl!, cymecTB811HbIM llBIIllOTCB BODpOC O IIOCTO!IHCTB8 B81Il1'1Hllbl CilHIITlllIIIll!IHH B ra3e, 

HllcMOTpB HS npRM8H8HH8. M8T8pH81IOB C MSIIOll ynpyroCTblO HSCblmeHHbIX DapoB II'. xopomyro 

O'IRCTKY BllyTp81111HX IIOB8pXHOCT8il B A8'T0KTOpe, SMIIIIHTYAS CIIHHTll'.IIIIll!IHil a -'ISCTHII OT 

KOHTpOIIhHOro HCTO'IHHKS ypaaa-235 yM811bW8118Ch BAB08 38 12 'ISCOB pa60TbI Jl8T0KTOpa. 

IToaToMy 6bl1I8 npnMeneaa npHHYJlK1"SnbHaSI O'IHCTKS KC8JIOH8 npoJlyBSHHCM ero '10p83 ropll-

/5/ 
,cyro K8nh!IH8BYIO CTpyJKKy C IIOMOI!Xh!O 6e3M8CIIllHOrO pOTSDHOHl!Oro 11acoca ( pnc. 2) • Cne-

Illl'.SnhHSll nonynpOBOJlllHKOBall cxeMa 8BTOM8TH'l8CKOro ynpSBII0HHll IlOIUl8PlKHB8II8 TeMnepaTy-
0 . 

PY B Il8'1H B Dp8Jl0II8X 450-400 C H pa3 B 30 MHHYT BltnIO'l8II8 poTSDHOHHbli! nacoc Ha 4 ( 8 

Billi 15) MHHyT. Sroro Olt838IIOCh JlOCTSTO'IHbIM Anll IIOIU\8p)l{8JIHSI SMIIIIll'.TYAbI CB8TOBbIX 

BCIIblW8K B DpeAenax 5% B T8'18HH8 100 'ISCOB H3MepeHnll ( 6011ee AIIHIIHbIX cepnll ll'.3Mepe

HHI! DOU 118 IIp0BOAHnocb). 

ITnaCTHHbI UCC0Tbl 6hmH 38Kpb1Tbl C o6eax CTOpOII TOIIKOil anIOMHHH8BOi! <pon&roi! ( 8MK). 

3TO ASBSIIO B03MO:>KIIOCTb nonY'IHTh HA0HTH'1Hb18 OIITH'l8CKH0 ycnOBHll KSK B ,POHOBblX npo

M8lKYTKSX, Trut H B npoMeJKyTKax, rile HSH8C0H8 IIII8HK8 cxm:H CSMSpHSI. KpoMe Toro, ,POIIh-

ra 3Smamana 'IYBCT-"HT81IbHbli! o6'beM A8T8KTOpa OT IlOIISJlaHHll TyJlS a -'ISCTHil OT 0CT8CT-

B8HHoro paella/la caMapH!! - 147 ( E a - 2, 18 MaB). cym8CTB8HO IlOBbIWSBWHX co6CTB8H

Hbli! ,POH Jl0T0KTOp8, 

A1110MHHH8B8ll <p()llbra MeTOJlOM paCilblll8HH51 B BaKyyMe IlOKpblB81I8Cb TOHKHM CII00M 

JlH,P8Hll1ICTHnb6eaa, ncnonh30BaBmerocSI B K8'18CTB8 CB0Tonpeo6pa30B8T8II51, ITocKOIIbKY _aMn

lillTyJlS HMny11bC8 Ha BblXOJl0 <l>SY B HameM c11yqae cymecTB0HHO 38BHCHT OT M8CT8 CllHH

THIInll!IHH B Y3KOi! memi: M8lKAY IIIIBCTHHSMH (nai:taeT C pacCT05111H8M OT ,POTOK8TOA8 6hlCTpee, 

'18M 1/ r ) • M.bl KOMil8HCHpOBanH OT'ISCTH 3TY H8p8BHOM8pHOCTb 'lyBCTBHT81IbHOCTH nepeMeH

HOi! .;.onmHHOi! CIIOll nu"<!>eHH<ICTHIIh68H8, To11mnHa CB0TOnpeo6pa30B8T01I!I 6bma. MSKCHMSIIbHOII 

B II8I!Tpe IIIISCTHH ·a COCTSBII!IIIS (KaK H Ha KBapneBbIX OKOWKSX KaMepbi) 70 MKrlcM
2• no 

Mepe npHOIIHlK0Hll!I K <laY TOIIIIIHHa CTIIIIb00Ha yM0Hbl!ISIIaCb AO HYII!I, 

MHIII8HH roTOBHIIHCb H3 pacTBOpa a30THOKHCIIOro caMap11!1 Ha cnnpTy C i:to6aBII0Hll0M 

4 

l 

\ 1, 

nanoH-naKa. KacTO'IKOi! Ha 8IIIOMHHH8Byro IllISCTHHy HSHOCHIIC!I TOHKHII _ cnol! pacTBopa, KOT0-
0 . 

pbil! 38T8M BhlCYIIIHBSIIC!I H npOKSIIHBSIICll JS Il8'1H npH T8MnepaTyp8 500 c. ITpH STOM op;aHB-

'18CKH8 C08AHH8HHll BbllKHr81IHCb1 H 830THOKHCIIblil" CSMSpHi! nep8XOAHII B OKHCb, nm1 nony'le-
. 2 

Hll'.51 npo'IHblX II'. paBHOMepHbIX MHmeHeil TOIImHHoll B 6 ur/cM HaHOCHIIOCb OKOIIO 200 cnoeB, 

BnoK..:Cxeua HCII01Ih30B8BW8i!C!I 31I8KTpOHHKII'. H306paJKeHa Ha pac. 2. nna H838BHCHMblX 

TpaKTa YCHII8HH!I o6ecne'IHBSnll'. OAHOBp0M8HH00 H3M8P8Hll'.0 a,p<peKTS H ,POHa. <l>oToyMHOlKHT0IIH 

38IlHpanncb Ha Bp0MSI H8i!TpOHHOil BCilbIWKII'. 6blCTporo HMilyllbCHOro peaKTOpa HBP OTpnna

TenbHbIM HMIIYIIbCOM 3 0 B AIIHT81IbHOCTbIO 100-500 MKceK. 

Xap8KT8~HCTHKH A8T0KTOpa 

B nepBOHS'ISIIbllOM B8pll'.811'.T8 A8T8KTopa KSMepa AOIIlKHS 6blll8 pa6oTaTb B p0lKHM8 o6bl'I

Bb1X CilHBTll'.IIIISIIlHII ( 083 yCHII8Hll'.SI HX 9/18KTpll'.'10CKll'.M noneM). Oi:tllaKct OKS3alIOCb, 'ITO 11'.Mnynb

Cbl OT a -'ISCTll'.Il, BbllI0T8IOmHx B [l8HTpe IIIISCTHH, II0lK8T B myMax yMHOlKHT81I8l!, 3To CB~-

38HO KaK C Bb!COKll'.M ypoBH8M myMOB yMBOlKHT811ei! C 60llbl!IHM ,POTOKSTOUOM Tana <l>SY-49, 

TSK H C cymecTB811HbIM oc11a611eHH8M CB8TOBOII BCilbIWKH (MSIIblll T01I8CHbIII yron na.,PoTOKS

TOU, H01IOIIH08 OTpalK0Bll'.8 H npeo6p830B8HH0 YIIbTpa,PHOII8Ta B Bll'.All'.MYIO 'ISCTb Cll8KTpa).He 

nouorno II'. HCIIOIIh30BaBH8 COBDaA8HHi! M0lKAY npOTHB01I8lK81IIHMII'. <l>SY, IlOCKOIIbKy DpHXOUH

nocb 3Ha'IHT81IhHO IlOHll'.lKaTb nopor perHCTpSllll'.H, '1T06b1 perHCTpu"poBSTb HMIIYIIhCbI C npOTH

BOIIOIIOJKJIOr.O KOHllS KaCC8TbI, a 3TO npHBOAHIIO K 60llbl!IOMY ,POHY OT CIIy'lai!HblX COBIISA8BHII, 

KpoMe Toro, npH Hll'.3KOM nopore perHcTpSilll'.H U0T8KTOp CTaHOBHTCH 'IYBCTBll'.T01IbHbIM Ky -

IIY'ISM 38 C'l8T perHCTpanHH 11'.X H8Il0Cp0UCTB8HHO ,POTOKSTOASMII'. yMHOlKHT81Iel!. 'lyBCTBll'.T01Ib-

HOCTb A8T8KTOpa K y-ny'ISM 38 C'l8T CllHHTHlllIHUll'.i! B KC8110H8 oKa3anacb H03H8'1HT0nbHOII. 

H3MepeHHH C IlHIIll'.HAPll'.'10CKIIM A0T0KTopoM 00~0MOM 10 II H A8BII8Hll'.8M KC8BOHa 5 8TM no-
. ~ 

KS3alIH, 'ITO aq,q,eKTHBHOCTb perHCTPBllHII'. y -nyqeft cocTaB1I!l8T B0llH'IHBy ~ 10 npn 
2,2.2,, 

100%-nol! a,p<peKTHBBOCTII'. perncTpSilHH a - qaCTll'.ll OT HCTO'IHHKa Cm 

nnSI Ilp00UOll0HIIH yK838HHblX TpyUHOCTei!· 6bIIIO pemeHO IlOM0CTHTb KC8HOH B 31I0KTpll'.• 

'10CK00 none. CnHHTHIIIIHilll'.11'. HHepTHblX ra30B B 81I0KTpH'l8CKOM none ll'.3Y'l81IHCb B PS!Ae pa-

. /6/ /4/ 
6oT, OTM8'1811'.HbIX B 063ope • n. Kox o6HapylKHna 3H8'1HT81IbH08 YB81Ill'.'18HH8 CB0TOBO~ 

ro BbIXona KCeHoHa npH nonSIX 100-600 BICM, BbIIIO T8KlK8 3aM8'18HO, 'ITO nepeUHll'.i! ,Pp6HT, 

HMIIYIIbC8 yB81IH'lll'.B88TCH no M 2 MKC8K, 

Pe3yllbT8TbI HSWHX H3M8p0HHII 38BHCHMOCTII'. CB8TOBOro BblXOAS KC8HOH8 OT aanp!!lK0H

HOCTH 9/18KTpH'18CKOro IIOIISI npeucTaimeHbl Ha pHc. 3. 3a 0AHHHilY IlpHH!IT CB8TOBOil BbIXOn 

B OTCyTCTBH8 9/10KTpH'l0CKOro IIOIIH, TaKHM o6paaoM, HCIIOIIb30B8HHe 9/18KTPII'10CKOrO IIOII!I 

700 BICM Il03BOIIll'.IIO 3Ha'IHT01Ibll0 IlOAHHTb pai:tHOT0XHH'leCKHil nopor H H068BHTbCSI OT pe-

rll'.CTP8IlHII'. IIIYMOB ,POTOyMHOlKHT01I08 H qyBCTBHT01IbHOCTH neT8KTOpa K 

K8TOQSM. 

5 

y -IIY'ISM no ,POTO-



HccneAoBaJme '!yBCTBHTenbHOCTH K y -ny'!aM npu pa6oT8 c sneKTPH'!0CKHM nonoM no-

Ka3aRO, =o B8nH'!Hl!8 'r 
7 

npu aarpy:3Kax ;;:; IO y -KBaBTOB/coK Ba noBepXBOCTb A&-

T8KTOpa H ASMOJl'.HB KC8l!OH8 .. I STM HS'!Hl!aeT 6ucTpo pacTD: C pOCTOM IlOTOKa y -KBSBTOB. 

ITo-BHABMOMY, STO 06'bBCHSl8TCSI l!8nOlK8BB8M HMnynbCOB OT OTA8nbHblX Sn81tTp0HOB, IlOCKOnh• 

Ky mBpHHS CB8TOB08 BcnumKB npB pa60T8 C an8KTPB'l8CKBM noneM COCTaBnBeT B HSmBX yc

noBHSIX .. 8 MKC8K npB RC aHOAH08 nenu .. 8 MKC8K. B no1Ib3y TSKOro 061>S1CH8BBSI roBO

pHT B TOT qlaET, =a OTl!omeaue t IZ / t y ( npB £ a " conat ) YB8Jill'!HB88TCSI C yBenu

'!8HH8M H8IlpSIJK8BBOCTB aneKTpH'!8CKOI"O nonB, IlOCKOnbl[Y npB STOM CB8TOB8SI BCnumKa cylKa-

8TCSI BO BpeMeBB. TaKoe cyJKeHBe Cltlll!THnnS!llHH B ltCeHOH8 C POCTOM sneKTpR'!OCltoro nonB 

/8/ 
OTMe'!anOCb B pa6oT8 B IlOATBeplKAaeTCSI HamHMll R3MepeHHS!Mll. 

.llnsr yM8Bbm8BBH t y npu pa60T8 c aamHM A8TeKTOpOM B 6on&mHX y -nonHX 6blnO 

CHHJKeHo A8M8BB8 KCeHOHa B KaMepe AO 250 MM pT.CT. Tenepb DpB nopore, o6ecne'!HB8JOII(8M 

perucTpanu10 80% an&q,a-'!aCTHll OT Ji:oHTpon&Horo ucro•tlDUta U 
2

BD , pacnonoJKeBBoro B neH-

-8 ( 1ST 2• 8 
Tpe KSM&pbl, , y < 10 ltnH IlOTOKOB y -KBal!TOB Cs Hnl! Na ) 10 KBSHTOBI C8K Ha 

nonHyJO DOB8pXH-OCTb AeTaKTOpa. 

ITpHM8H8HH8 sneKTPH'!8CKOro nonH·B raaoBOM CllHHTHnnHTOpe npeA1.HBnH8T nononBHT8nb

Hb18 Tpe6oBaHHH K sneKTpH'!8CK08 npo'IHOCTH AeTeKTopa, '!TO ocnOJKHH8TCH HeB03MO)KlIOCTblO 

ucnonb30BaHHH BHYTPH KaMepbl o6bl'!Hb1X THITOB H30nHTOpOB 113 opraHBKH, napbl KOTOpo8 ra-
. r 

CHT CllHHTHnnB llHH B raaax. B KS'!eCTBe H30nHTOpOB B KaMepe npHMeH8Hbl Teq,noH H q,ap-

q,op. 

ITocTOHHHbl8 q,0H A&TeKTOpa B pa60'!HX ycnoBBHX COCT8BnH8T .. 20 HMnyn&COB B MHHy

Ty H naAaeT AO Hynu npu Bb1Knl0'!8HHOM HanpHlKOHHH Ha nnacTHHaX. ITpupoAa STOI"O q,oHa He 

BbIHCH8Ha H MOlKeT 6bITb CBH3aHa C paAHOaKTHBHbIMH aarpH3H8HH>IMH AeT8KTOpa, KOCMH'!ecKHM 

uany'!eHH8M H OTAenhHblMH pa3p>1A 8MB Ha OCTpH>IX. 

3HepreTH'!ecxoe paapemeaue nereKropa AnH TO'!O'!Horo IZ -HCTO'!HHKa B neHTpe Ka-

M8pb1 CO~TSBnHnO 10-12% npH ASMOHHH KCeHOHa, ooecne'!HBaBmeM ucnonb3oBaHHe nonHoro 

npo6era 
U2,2U 

a -'!aCTHll Cm 

JfccneAoBaHBH peaKltllB_ Sm (_ n , a ) 

_Jfay'!eBBe peaxnuu Sm ( n , a ) npoBonunocb Ha HMnynhc.lloM peaxrope HEP c paa

p_emeHHeM 0,8 MKCeKIM H B p&lKBMe pa60Tbl peaxropa C MBKpoTpO.IIOM C paapemeHHOM 

O, 1 MKceKIM. 

" " IlepeA H3MepeHHH MB o6a paABOTeXHH'!eCKHX TpaKTa (.3"'¢eKT H .¢au) 

llOMOII(hJO HCTO'lHHKa y. -ny'!e8 Cs !ST MOII(HOCTblO .. 10 mCn TaK, 'lTOObl 

H8CTp8HB8/IHCb C 

-8 'r <a. 10 • 

06bl'!HO npu STOM t a COCTaBmmo 0,8 C ll8HTpa KaMepbi. ITocne 8TOI"O a -HCT011HHX 
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3aKpb1BanC>I Teq,nOHOBblM n~neCTKOM ,u KaM&pa noMemanacb B IlOTOlt. H88Tp0HOB. 

HaMepemm 11ocunu OTHOCBTen&au8 xapaKT&p. Ilapannem,ao uauepsmcH c'!eT oT pemrmrn: 

/7/ 
Sm ( D ' y ) cnHHTBnnSinHOHHl>lM A8T8KTOp0M T¥1l MoxcoHa-PeH C 'y .. EB • rne EB -

sueprHH CBH3B He8TpoHa B HApe. 3TO o6ecne'lUBanO H8311Bl!CBMOCTb sq,<pelt.THBHOCTH peru=

·pan:BH SKTS, 38XBaTa H08Tpoaa npu nepeXOA8 OT OAHOro p030H8HCa K ApyroMy. 

Ha puc. 4 B lta'!OCTBe unmocTpanuu npeACTaBnOHbl KPBBbl& C'!&Ta a -'!aCTBD: :a y -nyqe8 

B 38BHCBMOCTH OT saeprllll l!e8TpOHOB. KpBBAH AnH ( D • IZ ) nony'!eHa: B peayn&T8T8 100-'!a-

COBOro H3Mep81!HSI Ha peaKTOpe, lt.pHBaH ( D • y ) - 38 2,5 '!Sea. CnnomHaH KpHBaSI peaxnm1 

Sm(n,a) HBnH&TCH pa3HOCTbJO MOJKAY sq,q,&Jt.TOM B q,oHoM, nyHKTHpHaH KpHBaSI np&ACT8Bru!8T 

q,oH. OTHomeHl!e nnomane8 pe30HAHCOB Ha KpBBblX (n ,a) II (n ,y) nponopltBOHan&HO BCKOMO

My OTHomeBBJO mupHR f' a /f' y nnsr ASl!l!blX peao~aHCOB. .llrui HSXOJKA&l!HSI a6comoTHOI"O 3Ha

'!8Hl!H B8nH'lHH f' IZ /f' y OTHOill8HH8 nnomaAe8 HOpMBpoBanoCb Ha OTHOlll8BB8 C0'!8l!H8 B T8D-

/2,3 8/ 
noBo8 o6nacTH, H3MepeBBblX B pa6oTax • • rrony'!&l!Hble AaHHbl& o6cylKAalOTCSI B pa6o-

/9/ 
T8 

.llnH npoBepKH HAeHTH'!HOCTH pa60Tbl TpaKTOB 'sq,q,exT' H 'q,oa' B cepeAHH8 H3Mepe

l!HH lt.SCCOTa C nnaCTHHSMH noBopa'!HBanacb BHyTpH KSM8pbl Ha 90°. PeaynhTSTbl TSKBX ABYX 

cepH8 OKa3anHCb 6nH3KHMH H cyMMHpOBanucb npH oopaooTKe. 

lE=o npoB&AeHo TSKlKe uaMepeHHe, xorAa caMapueBble cnou aaKpbrnanncb anJOMHHBe

B08 1p0nLro8 ronmuHo8 50 MK (<j,onhra BCTaBnnnac& non 8-MHKPOHHYJO q,onory c AH¢e.11un

CTBnb6e110M, TaK '!TO onTH'!eCKHe CBOll:CTBa npoM8lKyTKOB He H3MeH>lnHCb). CyMMap.11a>1 Tan-

IllHHa q,on&r 6bma AOCTaTo'!.1108 Ann nonuoro nornomeHHSI a -'!SCTHll c E a ,. 10 MsB, 

B03HHKSIOlllHX B peaKnHH Sm ( n, a ) • HaMepe.11ue noKaaano, '!TO C'!eT B pa8oae pe30H8HCOB 

COBllSAaeT co C'!8TOM MOlKAY peaoHSHCSMB B npeAenax CT8THCTH'!ecxo8 omu6KB ( 7%). 

KpoMe Toro, '!Y5CTBHT8nbHOCTb AOTOKTOpa K y -ny'!aM noCTOSIHHO KOHTponupoBanacb 

no Hauoonee cnn&HblM peaoaaacaM B peaxnnn 
131 

IG2 
(n,y) (cM. puc, 4)Sm ( E 0 = 8 sB) H 

Xe ( E O ~ 14 aB). B KoTOpblX peaKllHH ( D. a) MOlKeT HTTH C BepoHTHOCTblO HS Hee-

UT IU 
KOnbKO nop>!AKOB MeH&me, '18M B Sm H Sm , 

HccneAoBaHHH peaKnHH ( n,1:1 l 

Il03Bon>1eT npoBOAHTb H3MepeHHSI 

3aKnJ0'!8HH8 

Ha caMapBH llOKaaanu, '!TO onucaHHbl8 3AeCb A8TeKTOp 

a -mHpHH ae8TpOHHbIX peaoHSHCOB • .lleTeKTOp MOlKeT 

6b1Tb ucnonb30BaH H An>! perucTpannu Apyrux THirOB aap>1JKeHHblX '!SCTBll, B '!SCTHOCTH, 

npoTOHOB, OCKOnKOB A81IeHHH. 

ITpn HaHeceHHH MHID8HH Ha nocTSTO'!HO TOHKH8 IlOAnOlKKH KaMepa Il03BOnHeT rrpOBOAHTb 

H3MepeHHH C ucrronb30B8HHeM cosnaneHHfi HnH aHTHCOBil8A8HHfi MelKlly npOAyKTSMH peaKnnH, 
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Bl>In0T8JOIIIHMH B pa3H1>18 'l}'BCTBHT8JibHhl8 :apOM8lKYTJ[Ho 

.lleTeKTOphl TBJtOro THII8 MoryT T8KlK8 HCIIOn!,3OBaTJ.CSl Ami Hccne.1toBAJra• 

B H3OTOII8X C O'18Hb flOllbWHMH Bp0M8H8MH lKH3Hllo 

a -pACII8A8 

ABTOphl 1IpH3H8T0JibHhl <P.n. llla1Iapo 38 IIOlI03Hhl8 o6cyJKA8HHll, IIpHHOCSlT 6naro.1tapHOCTb 

H.A. CTpol!!CoBy, H. <Porenoooll, B.H. ConoBheBy H A.B. rpa'leBoll 3a IIOMOillb s co3AaHHH Ae

TeKTopa H Mumenell. 
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KceHOHOBhlA CIIHHTHlllISIIIHOHHhlll ll8T0KTOp C MHOrocnollnoA MHmeHbJO. 1-anJOMHHH0BhlE 
nnacTHHhlJ 2-TeiJ,noHOBhle CT0HKH - H3O1lllTOp1>1; 3-KBap!l0Bhl8 OKH8l 4-ij,oToyMHOlKH
TelIH, perHCTpHpy10I11H8 peaK!lHJO ( D ' a ) ; 5-ij,oTOyMHOlKHTelIH, peruc'rpHpyromue 
¢on; 6-cnox caMapua. 
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Pnc. 2. Baz:yyMna>I 'ISCTb H an:eKTpOHHKa Jl8T8KTopa. 1-poTannoHHbII! Hacoc; 2-KanbllH8Bhrl! 
O'IHCTUT81Ib C ne'lbro; 3-oxnaJlHT8nb; 4-noBymz:a KanbllU8BOI! llblnu; 5-q,opBSKYYM-
HbII! Hacoc; 6-oannon C KC8HOHOM; 7-a30THa>I noBymz:a; K -ra30BbII! CllHHTHnmr-
TOp; a -<j,oTOo/MH02KHT8nu, perncTpnpy.ro11IH8 pelllOlnro ( n , a ) ; ¢, -<jioroyM-

ll02KHTenn, perncTpnpyromne cj,oJI; y -JleTeKTop y -ny'lel!; c -cyMMarop; 
Y -ycnnnTenb; D -JlHCKPHMHllaTop; CT -K8TOJlllbII! flOBTOpHTenb; A -Bpe,-

M8JIJIOI! 1024-KananbllbII! 8llann3aTOp; ' B -aBTOM8THKa, perynnpyro11IaH T8MnepaTy
py Ca -ne'IKn n BKnro'larolllaH poTannoHHbift Bacoc. 
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Pnc. 3. 

A 

150 

100 

50 

0 

·, 

1 2 3 
kV 

3aBHCHMOCTb aMnnHTYJlbI CB8TOBOft BCllbIIIIKH B KC8HOH8 OT. aanpH>K9HHH Ha nnacTn -
Bax. 3a ennHHny B3HTa 8MilnHTYJl8 BCllbIIIIKH 083 an:eKTpH'l9CKOro nonH. 
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P11c. 4. Cl[8T 4 -'laCTHll (HHlKB:SIH EpHBSSI) H y -EB8HTOB(B8PXHHH ~PIIBBJI:) B 38BHCHMOC

TII OT aaeprHH 38XB8ThlBa8MhIX H8ltTpOHOB. 
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