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Baen ea a e 

CoapeMeHRblil ypOBeHb HnepHbiX HCCn9JlOBaRHil H HCCnenoBSRHJ! CTpyltTypbl )KHJlKKX H 

TB9pJlb!X Ten M9TO)l8MH Hei!TpORHOil ~H3HKH Tpe6yeT llpHM9H9HHSI MO!IlHb!X HCTO'IHHKOB BO 

neal! o6nacTH aaepral! nel!Tpoaoa. AaTopbi ps.na rrocnenaax pa6oT, nocas.meHHbiX HMnynhcHbiM 

HCTO'IBHXaM ael!TpOHOB, npHXOJlSIT K BbiBOJly, 'ITO HMnynbCHb!l! peaKTOp Ha 6biCTpb!X aell:Tpo

aax C BOilSIBbiM 3aMe)lnHTeneM BB9 aKTHBHOA 30Hbl S!Bn>I9TCH CSMOJ! yno6Boll: H nemeaoll: yc-

/1-4/ 
Taaoaxol! no npoH3BOJlCTBY ael!TpoaoB aaaxol! aaeprHH HMnynhCHbll! peaxTop 11EP, KO-

TOpbiil y cnemHO pa6o T aeT B fla6opaTopHH nei!TpOliROl! ~H3HKH QJ1.fB1 B Te'I9HH9 H9CKOnbKHX 

neT, ae Mo>KeT, onaaxo, cny>KI!Th npoToTHnoM MO!IlHblX HMnynhCHblX peaxTopoB. Hanaqae a 

H9HTpe aKTHBHOl! 30Hbl 6onbiDOI"'O Bparua!O!Il9I"'OCSI BKna)lbillia H3 ypaaa, KOTOpb!l! B npHHHHne 

MO>K9T OKna>K)laTbCSI TOnbKO I"'a30M1 orpaHH'IHB89T MO!IlHOCTb peaKTOpa H9CKOnhKHMH )l9CSIT

KaMH KHnOBaTT. Jlm1 peaK TOpOB MOIIlHOCTb!O B H9CKOnbKO M9I"'RBRTT B K8'19CTB9 nO)lBK)KHOI"'O 

aneMeHTR , 6bJCTpO K3M9HSI!O!Il9I"'O peaKTHBHOCTb annapaTa BO Bp9MSI HMnynhca, MO>KeT cny

*KTb 'IRCTb OTpa>KaTeng (pac. 1). 

B xoacTpyxnaa c nonBR>KHbiM oTpa>KaTeneM MO!IlHOCTb orpaRH'IHBaeTcH TOnhKO oxna>K-

aeaHeM TBanoa. HaaecTBO, qTo nnR CTanHoHapnoro peaxTopa, npenHaaaaqaeMoro nnH 'nyq

KOBhiX .. HC Cnell,OB8HH fi , H9T CMbiCna HM9Tb 8KTHBHYJO 30Hy c nHUIKOM 6onbmOrO p83M9pa, T8K 

KaK 9TO npHBOJlHT K CRH>K9HH!O Beni!'IHHbl OTH~l09HHSI noTOKa H e J!TpOHOB K MO!IlHOCTH peaKT0-

/5/ 
pa • Jlng HMnynhCHOI"'O peaKTOpa BOnPOC onTHMallbHOI"'O pa3Mepa aKTHBHO A 30Hbl CTOJ.IT 

3HaqHT9flbUO 6onee OCTpO, T8K K8K yaenHqeHHe BKTHBHO~ 30H bl ITpHBOll,HT , KpOM9 BC9rO rrpoqe

ro, K yae;nPteHHlO .unHTenbHOCTH HMnynhca H aenH"'HHbi .. 4>oaoaott • MOIUHOCTH. CnenyeT O}KH

naTh B CBSI3 H C 9THM CY!Il9CTBOBRBRSI HMnynhCROI"'O peaKTOpa,onTHManhROI"'O no pa3M9p8M C 

TO'IKR apeHHSI era HCnOnh30BBHJ.ISI JlnH HeJ! TpOHHO J! cneKTpOMeTpHH. 

I. X apaKTepac TRKR HMnynhcaoro peaxTopa 

B ael!Tpoaaol! cnexTpoMeTpRH n p a acnonb30B8HHH MeTOJlHKR BpeMena nponeTa onpene

nH!Omel! xapaKTepHCTRKOJ! HMnynhCHOI"'O HCTO'IHHKa Hel!TpOHOB HBnSieTCSI CKOpOCTb C'I9Ta B 

OllHOM KaHane BpeMeHROI"'O aaanH3aTopa npH 3BOBHROM pa:3p9U1eHIJR no 3Hepi"'HSIMi nB30BeM 
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STy BenH~RY '~aqecTBOM HMnynbCROrO HCTOqftHXa ' H 0603H8qHM FE , 11aaecTao, 'ITO ec-

n H UIHpHRy xaaana 8R8nH38TOpa C'IHT8Tb paBHOft nnHT&nbROCTH HMIIYnbC8 HCTOqRHK8 0 TO HMe
/4,6/ 

e T M9CTO COOTHOW9RH9 : 

2 
F " bEN/T • 

E E ( 1) 

3necb o6oaaaqeao: 

N - nonaaH HHT9HCHBHOCTb aeftTpOHOB HCTO'IRHX8 B HMIIYnbC8XJ 

1 11: - nona aeATpouoB acTO'IHHKa, npaxonamaxca aa enaHH'IHhiA HRTepsan auepraa oxono E , 

TE- s<jJcj>e~THBRaH nnaTenbHOCTb HMnynbca aeATpOHOB C 3Hepraeft E , HRaqe; OTHOWe-

HHe nonnoro 'IHCna aeATpOHOB B HMnynbC9 K HHT9HCHBHOCTH ReftTpOHOB B MaKCHMyMe 

HMnynbCa. 

nna coanaHH!I OIITHManbHOrO cneKTpa yT9'1KH B p98KTOpe Ha 6biCTpb!X aeATpOHax, M8K-

CBMyMa B9mlqHBbl bE , aeo6xonaMo npaMeaaTb aaemaae aaMennaTenH. Torna r.naTenb-

HOCTb aMnynbca HeftTpOHOB onpenemteTCH COBOKynHOCTbiO Tpex Benaqaa: HMnynbCa 6biCTpblX 

aeftTpOHOB( ana HMnynbca MOII{HOCTa peaxTopa ) (} , paa6poca apeMeRH aaMenneaaa aeA-

Tpoaa no aaepraa E a BpeMeaa *Kana aaMenneaaoro ueATpoaa B 6noxe aaMennaTena. 

EcTeCTBeaao B xaqecTae aaMennaTena acnonb3oBaTb sonoponoconep~mae semecTaa, 'IT06hl 

HMeTb MaHaManbabie apeMH aaMenneaaa H apeMH ~aua Menneaab!X aeATponos, HeTpynao no

Ka3aTb 0 qTQ B STOM cnyqae acP<I>eKTHBHbl9 nnaTenbHOCTH aMnynLca 
-fJ/r 

• (} , a TennoBbJX aeATpOHOB T't " fJ/{1-e 't ) T 

aanTennoBbJX aeATponoa 

, •:, ,. A. ...( -BpeMH >KH3RH 
, •· T 3nB /7/ 

TennoBhiX aeATpoaoa B 6noxe aaMennaTena • fJ onpenenaeTCH B ocao~.!WM TpeMB ~KTO-

paMB: cpenaaM apeMeHeM ~3HB neaaocTB MraoseaHbJX aeATpoaoa neneaa~ 8 peaxTope r, 

. a<M>exToM B3Meaeaaa peaxTasaocTR npa cMemeaaa nonaB*Horo oTpa~'l'ena i<a 1 ' eM oT no-

UOlk9HBH, COOTB&TCTByiOmero M8KCHMyMy p98KTaBHOCTa a , a cxopocTbiO nepeMemeaaa 

nonBBli<BOrO OTpa*aTen!l OTHOCaTenbHO 8KTaBHOft 30Rbl V • nna napa6ona'I9CKOrO aa~OHa 

a3M9H9HBH peaKTBBHOCTa npa nBH*9RBB nonBalkHOrO 3U9M9HTa, K8K B09pBb19 noKa3ana 
/8,10/ 

11.11. Boanapealto a IO • .SI, CTasacc~aA , nonymapaaa aMnynLca MomaocTa peaxTopa, aa-

xonameroca B KpHTBqeCKOM COCTOHHaa, MO*eT 6b!Tb C Xopomeft TO'IHOCTbiO Bbi'IHCneaa no 

<!>opMyne 
2 t/a 

(} • T..(r/a• ) 
(2) 

rlle napaMeTp T.. 1'9CbMa cna6o aasacaT namb oT a<l><l>eKTaaaoA nona aanaanbiBaiOIIlax aeii

Tpoaoa a qacTOTbl HMIIYUbCOB MOIIlBOCTH B paB9H 1,3 ,;. 1,4. 

11aTeacasaOCTb acTO'IHRxa 6blcTpbiX aeATpoaoB N nponopnaoaanbaa yTeq~~:e aa aKTHB-

aoA 30Bbi. B peaKTOpe B8 6b!CTpb!X aeATpoaax, HM91011l9M Te pa3Mepb1, KOTOpble sac B naB

HOM cnyqae RBTep&cyiOT ( pallHyC 8KTaBBOft 30Bbl OT 7 llO 15 CM), nornomeaHe B&CbMa ManO 

H yTe'IJ[a 6yneT BpoROpiUIOBanbHa MOWHOCTR p9aJCTOpe, Bblll8nB9MOA B HMnyllbCaX. 
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3nec&: w 
cp 

cpenasa MomaocTb peaxTopa; 

W ljJ MOmHOCTb peaKTOpa MeJK.Qy HMilYHbC8MH MOmROCTH
0 

w 
.p 

w {3 !lei ; 
3<jJ cp 

f3 scj> - scj>!J>eKTHBR8R .!IOH!I 381l831lb!BBIOmHX ael!TpOHOB; 

-peaxTHBHOCTb peaxTopa MeJK.Qy HMnyn&caMH, paaaaa nonaol! a!J>Ij>ex-

TKBHOCTH nonBH*ROrO OTp8~8T9nHj 

Y - 'IHCHO MrHOBeHHbiX ael!TpOROB H8 OllHO neneHHe , 

ITonCTaanaa B (I) aaaqeana N H T 
E llOHY'IHM llHH HBilTennOBbiX ael!TpOHOB 

F b 
31lH 

W (I -
cp /3_._ /lcl )(v-I) 

""' 01'p 
3ITH (4) 

H llHH MenneHRbiX ael!TpOROB 

-8 
F 

T 
r.;:- 2 2 

b W 0-{3 /lc IHv-1)(1-e T ) /8 
T cp. acp OTp. (5) 

B pRne cnyqaes onpenenn10maM RBnHeTca noTox aei!Tpoaoa c enHRHllhl nnomana noaepXHoc-

TH BCTOt:fHHK8 F 
3llH 

H BMeCTO H cnenyeT p8CCM8TpHBaTb lj>yHKUHH 

F • F I(R +h)
2 

(4')a 
13UH 3ITR (5'), rue R - panayc axTaBaol! aoHhi, 

-Tonmaaa OTpa>KaTena ana aaMennaTena. ITpa 
Hcnonb3oBaHHH Mexaaaqecxoro npepbiBa-

Tena ana coxpameaaa apeMeaa BCilbiWKH onpenen!IJOmaM napaMeTpoM HMnyn&caoro HCTO'IHH-

KB 5yneT !IBnHTbCH HHTeHCHBHOCTb Hel!TpOIIOB B MOMe!IT M8KCHMyMa HMnyn&C8 

Ubi llOBepXHOCTH HCTO'IHHK8, H aeo5XO.!IHMO paCCMOTpeTb eme lj>yHKUHH: 

- 8 
F 8(4") F = F ·8/ (1-e ;-;; 2 31lH - F, 31lH • • 2T IT 

C enHHH-

(5"). 

B RHH5onee o5meM BHile 381l8'I8 COCTOHT B RBXOJK.QeHHH T8KOl! KOMU03RUHH, lj>opMbl H p83Me

pOB peaKTOpa R 3RMennHTen!l, KOTOpb!e o5ecne'I8T M8KCHMyM lj>yHKURII FE , FIE , F 
2
E • 

2. ITpeanocbiHKH Bbt5opa xoMnoanuaa a .PopMht peaxTopa 

2a. 0Taoweaae MomaocTH lj>oaa K cpenaeli MOWROCTH peaxTopa, onpenenReMoe aena-
'IHHOli I , BnH!IeT aa aenH'lHHY none3abrx noToxoa (lj>opMynbi (4) a (5) ), 11, 

KpoMe Taro, aenocpencTaeaao onpenen!leT Ka'IecTao nJ05oi! axcnepnMeHTanbaoil ycTaaooxa, 

TBK KBK 4JOH OT peaxTopa !IBnlleTCH C8MOII cymeCTBeaaoi\ KOMilOHeHTol! o5mero !J>oaa 
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neTe~TOpa. )Kenaaae yMeRhWHTh Benaquay ~oaa onpenenReT aw6op Pu - 239 Ka~ nengme-

!'OCR MSTepHana .<lllR HMilYnhCROI'O peUTOpa &a 6wCTphlX &ei!Tpoaax, T~ K~ BhlXO.<l aanaa-

.<lhlBalOIIUIX aeATpouoa npa neneaua Rnpa 6wCTpwMH aeATpoaaMH nng Pu-239 a 3 paaa 

M8BhWe, B8)1(81lH .<lllR u - 235. 

26. Yaenuqeaae cpenaeA MomaocTH pe~TOpa W cp B03MO)I(BO ocymeCTBilRTh nayMR 

llyTSIMH ~ o6eCil8'1HB8R MaKCHMallbHbiA ynenbHhlA T91lllOC'IoeM H yBBilH'IRBlUI p83Mep pea~Topa. 

nepawA nyTh llpHBOnHT K )I(R.[lKOMeTannR'I9CKOMy OX!la)I(U9HHIO S~THBBOA 30Hhl H TOilnRBy TH-

na KSp6R.<lOB RllH OKBCilOB llllYTOBHR: PuO~ , PuC H Tell• npa COBp9M9HBOM COCTOJIRHR 

HnepaoA aaepreTHKH cpenauA ynenhawA Tennocb&M 500 + 600 KBTinaTp ae aanHeTcH npene

/9/ 
now nnH )I(H.<lKOMeTannaqecKoro oxna)I(UeHHH • BTOpoA nyTh noablmeaaa womaocTH - yae-

llH'I8HH8 p83M8pOB peaKTOpa llpRBO.<lRT K H3M9B9BHIO BC9X OCTallbBhlX xapaKT9pHCTH~ pe-

8KTOpa ( R , l , a r ) B CTOpoHy CHR)I(9HHJI 
1

K8'19CTB8 HMIIyllhCHOI'O peaKTOpa' F. 
oTp 

noaTOMy cnenyeT 0)1(H.<l8Tb cymeCTBOBaHHJI OllTHMallbBOI'O p83Mepa peaKTOpa, 

2a, B CMbicne MBHHM&IlbHoro aaaqeauSI apeMeaa )1{]13HB neaaoCTH aeATpoaoa aaany'l

wel! RanSinacb 6bi aKTHBHaR aoaa 6ea oTpalKaTenH. OnaaKo a peanhHblX KOHCTpyKnRHX peaK

Tops, npenaaaaaqaeMoro nnH aeATpOHHbiX accne.uoaaaaA, aeaa6e)I(Bo npacyTcTaae aaMe.<lnH-

T81lJI OKOilO 30Hhl, llO.<lBHlKROI'O OTpalKaTellH, Op!'SHOB 381IlHThl H perynapoBaHHR H npyrOI'O 

9KCil9pHM8HT81lbHOI'O H 3KCilllY8T81lHOHHOI'O o6opy.<lOB8HHH, noaTOMy B BSCTOSIIIlHX p8C'I9TaX 

paCCM8TpHB81lCJI peaKTOp C TOBKHM CT81lHOH8pHbiM OTp8lK8T91l8M H3 BO~paMa; Bhl60p 

BOilb~p8M8 npO.<lH~TOBaR lK91laRH8M CMJII'qBTb cne~Tp aeATpoHOB B 0Tp8)1(8T91l9, 'ITO ll03B0-

/6/ 
llJI8T llOily'!HTb 60ilbWHA BblXO.<l aeATpOHOB B3 3aM8.<lllHT91lJI , 

2r. TaKue xapaKTepacTHKH peaKTopa,~aK • (nonaaH ~KTRBBOCTb nonBHlK-
oTp 

HOI'O OTpalK8T81l!J), a (cKOpOCTb H3M8H8RRJI peaKTHBHOCTB llpR CM91Il9HHR llO.<lBHlKHOI'O OT-

p8)1(8T91lSI) a r 
1 

a ~a~oA-TO cTeneaa aasacHT oT reoMeTpuqec~oA ~opMw peaKTopa. Pe-

anhHSR !'80M8TpHR HMilyllbCHOI'O peaKTOp8 C llO.<lBR)I(HbiM OTp8lK8T81l8M, 8CT9CTB8HHO, .<lOillK-

/1/ 
aa cunbao OTilH'ISTbCR oT c~puqecKol! • OnaaKo .<lllH pac•<EiTa aasacaMoCTH 'Ka'leCTBa 

HMily llbCROI'O peaKTOpa' OT o6'beMa 8~TRBROA 30Hbl B WHpO~OM .<lH81l830He 061>9MOB neneco

o6p83HO ocTaaoBHTbCR aa c~epaqec~ol! reoMeTpau c roMoreaawM pacnpeneneaaeM aneMea

TOB B a~THBROl! 30R9 H 0Tp8)1(8T81l8 R YlK9 .<lll!J Bhl6paHBOI'O aa OCHOBSHHH O.<lHOM8pHbiX pac

'19TOB 06'beM8 aKTHBHOA 30Hhl llpOBO.<lHTb OllTHMH3allH10 ~pMbl pea~TOpa. 

TOpa : 

PyKOBO.<lCTBYRCb BC8M BhlW9CK838HHbiM, 6wna Bbi6paaa Cll9.<lYIOIIl8R KOMil03RIIHJI pe~-

I. reoMeTpHR 8KTHBHOA 30Hbl - c~epa, OTp8lKHT91lR - c~pH'19CKHA enol!. 

2. ropiO'I99 - CTep)I(RH PuC 

3. TennoaocaTenb - aaTpuA. 

4, 0TpalK8Tellb - BOnh~paM. 

B o6onO'IK9 H3 CT81lH TOillllHBOA 0,4 MM, 
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3. KpaTH'I&cJtae pac'I&Thl 

lfucn&BHhlll pacqeT 1tpHTH'18CltHX pa3M8poB, DpiiMhlX Jt CODpS1lK8HHhlX DOTOKOB H&IITpO

HOB npoBOnHncH aa Mamaae M-20 c noMOI!UoJO nporpaMMhl pac'leTa peaJtTOpoa B MRororpyn-

DOBOM PI -DpJti5DJtJK8HJ[]( M8TO.Ila c«P8pH'I8CitRX rapMOHHI, COCTaBneaaoll B 4>3J.1 fKA3. J.ic-

DOn.30BaD8Cb 18-rpyDDOB&SI CHCT8M8 JI:OBCT8BT0 DOny'18HBaH oi5~8ABH8HH8M H8Clt0DhltBX DOC-
/1 II 

R8.1l11J(X rpynn 113 26-rpynnoBOII CHCT8Mhl ltOHCTaHT • t{acno DpOCTpaHCTB8HHhlX 30H 6h!DO 

cn&AYJO~ee:B aKTHaaoll aoae- 20 0 a oTpalK4Tene- 25. B peaynhTaTe pac'leToa nonyqeaa 

3aJIMCIDloen. ltpHTH'IecBOro paAayca OT KOHil&HTpanaa PuC 7 B pacqeTe y'IBThlBaDOCh K3Me

aeue li:O.Kil8BTp81lHH Fe H Na B IUCTHBHOII 30H8 Tall:, 'ITOI5hl ol5ecne'IBTh peanhHYIO r&OM&T

pHID pem&TitB HTHBHOII 30Hhl ( H8MOTH8SI y~ali:OBlta CTepJKHell C aaaopoM 0,2 MM). nony'I&H-

8811 aaaacawocn. npeucTaBneaa aa pac. 2; a o15naCTa 6 eM < R < 20 cw oaa xopomo ona-
-t.•a 

ChiB&eTCH cPYIIltllH&II p .. R • HaaecTao, 'ITO pacqeT a P 1 - npa15nalKeBHa uaeT aaa-
112/ 

'IBTem.ao 38Bhlmeaaoe aaa'leJiae ll:pBTB'Iecll:oll Macchi a ol5nacTa R < 10 cM • OnaaKo, Kax 15yA&T 

liCBO 113 .ll8DhBellmero H3110lK8BHll, H8C B OCHOBHOM HHTepecypr o15naCTh R > IO, rue PI -

npa:15nalKeaae yJKe pal5oTaeT xopomo. 

4. MoiiUIOCTh peali:TOpa 

CpenBllll TennoaaH MomaOCTh peaxTopa onpeuenHeTCH caoiiCTBaMH TennoaocaTena, 

KoacTpYJtllK&II Taen oa • ol5-wow peaxropa. Baauy yMeabmeaaa xoaneaTpauaa ropiO'Iero 

DpH YB8DH'I8HHII ltpHTH'I8CKOro 015-Ma altTHBBOII 30Rhl (pac. 2) AH8MeTp TeDDOBbiD8DIIIOIIlHX 

cTepJKaell , ltOTOphllt OAB03B8'1HO onpeuenHeT ltOHD9HTp8UHIO ropiO'Iero DpH DOCTOHRHOII 

TODIIlHHe 060DO'II<H CTeplKHll H aaaope MeJKDy CTepJKHHMH, HBnlleTCII MOHOTOHHO yl5h!B8101Il811 

<jlyaKUHell paaMepa pea~tropa ( Ta6n. I). 

Ha reoMeTpH'I&cKHX cool5palKeRHII nnomanh noaepxaocTH cTeplKaell, T.e. nnomanh Ten
a 

nooTna'IH, S .. R /d ; cneuoaaTenbao, MomaocTh peaKTOpa W •aS6.t 6yneT pacTa 

6h!CTpee, aelKena o6~eM peaKTopa (xo9<jl<jlanaeaT TennooTna'IH a H p83HOCTb M9>KDY T9M-

nepaTypoll DOBepXHOCTH CT9plKH11 H cpeuaell T9MD9paTypOII TeMOHOCHT91!11 6.t SIBJISilOTCR 

Meaneaao MeHHJOIIlHMHCR <jlyai<UHRMB paaMepa peaJtTopa H cTeplKHell). B bma paCC'IHTaaa npe

uenGaaR T9D110B811 MOIIlHOCTb, ltOTOpyiO MOlKHO CRIITb C UH1!BHApH'JeCKOl! 8KTHBHOli 30Hbl paa-

MepaMB H • D , B liiHpOKOM DH8D830H9 o6~9MOB aKTHBHOII 30Hbl npH OXDalKD9HHH lKHDKHM 

HaTpHeM. 8 pacqeTe CltOpOCTb T9D1!0HOCHT91!H C'IHT81!8Cb DOCTOIIHHOII H MOIIlHOCTb orpaHH'IHBa-

1!8Cb nonycTHMOII TeMDepaTypoll 0601!0'IKB (50Q°C) H T9MD9p8Typol! B U9HTpe TBana(I5Q0°C). 

PeaynbTaTbi pacqeTa npaaeueHbi B Ta6nane I. 
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Ta6nana 

- · 
0 ' 'beM 8lCTRBROft 

aoabi (n) 
1,45 3,0 5,6 11,5 24,5 

·-
p , urye e<!>epR'I9ei[Oft 
81 ·.fBHOA 30Hbl 7 9 11 14 18 

( eM) - - -
Cp<: llHHII TennoBaH 
MOD.HOeTb 0,4 1,1 2,7 6,9 14,7 

(MrBT) 

naaM(.1'p TB9JI8 18 11 5 3 s 
(MM ) 

nnH peaxTOpOB e R > 15 eM JlR8M9Tp eTepJKBell 6paneH d • 3 MM, Tax xax aTOT paaMep 

MOJKHO e'IRT8Tb T9XHonorR'IeeXR B03MOJKHbiM MRRRMYMOMi H906XOJlHM8H XOHil9HTp81lHH TOn

nRBa JlOeTRranaeb paa6aBneaReM TOilnRBa He}lenHDlHMeH 9JI9M9HTOMo 

5. CpeJlaee BpeMH JKR3HR neaaoeTR MraoseaabiX ael!TpoaoB 

Bbi'IReneaae epe11aero speweaa >KB3HR neaaoeTR MrHoBeBBbiX ael!Tpoaos B peuTope r 
/13/ 

llpOBOJlJUIOeb eornaeHO eneJlyiOOl9My ReXOJlHOMy eOOTHOW9BRIO ! 

3Jlech : 

r • 
ff 1/ .. <f> (E,rl <fJ + (E,r)dVdE 

fJfvi (E ',r)<f>(E ',r) <f>+ (E ",r)x (E '~dE' dE" dV 
f 

.. -cxopoeTh ael!Tpoaa; 

)( -aaepreTH'I9eKRl! eneXTp MrHOB9HHbiX Hel!TpOBOB JleneHRHi 

(6) 

vi I -npoR3B9J:19RR9 'IRena MrBOB9BHbiX B9l!TpoBOB Jl9neBBH H8 M8XpoeXOllll

'lecK09 ee'I9HR8 Jl9.D9HRHi 
+ 

<fJ , <fJ -cooTBeTeTBeHHO <i>YHI[IlRR llpHMOro H eonpHJK9BHOro DOTOX8 B pe8XTOpe; 

dV R dE -sneMeRTbl o6'beM8 pe8KTOp8 R aaeprRR aeATpoaa. 

qaenaTenb B <!>opMyne (6) nponopnaoaanea nonaoll neaaoeTH ael!Tpoaos B pe8KTOpe, aaa

MeaaTenb - exopoeTR reaepanRR ll9HROeTHo npa HenOnb30B8RRH xyeo'IBO-DOOTOHHHbiX <i>yax-

+ 
llHA, <!>arypapyiODlHX B MHororpynnoBbiX pae'leTax, <f>tJ , <f>tJ , )( 1 , vi 11 ( rJle 1: -

HoMep npoeTpaaeTseaaoll aoahl; j -aoMep aaepreTR'IeCKoA rpynn~>~) · <I>OpMyna (8) nn11 

e<i>epR'I9CI[Oft reoMeTpHR llpHBHM8eT BHJ:I : 

IS U 
I 1/ .. 1 I ¢. ¢+ r 2ar 

1 -a k•l kJ kJ k k r • (7) u , 
I <Iviifcpkl X I xJ.P!J )rk&k 

k•Jl-1 J•l 
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v 1 - cpeJlaerpynnoBall cKopocTh ael!Tpoaa, a rk -KOOpJIHHaTa npOCTp8HCTB9HHOll 30-

Hblo 

no aHanorHH C M9TOJ!OM yepe)lH9HHll rpynnoBb!X K OHCTBHT1 H31IOJK9HHb!M B paOOTe 
1111

, 

Bbi'IHCII9HH9 'j npOBOJ!HIIOCh yepe)!H9HH9M no cneKTpy aeneHHll B nepBh!X TpeX 3Hepr9TH-

qeeKax rpynnax a no cneKTPY 4>epMH - B oeTanhHhtX rpynnax. CpeQaee BpeMll JKH3HH nea-

HOeTH ael!TpOHOB pace'IHTbtBanoeh no <j>opMyne (7) aa 38M M-20 Jliill llBYX3oaaoro c<i>e-

paq;eeKoro peaKTOpa B !UHpOKOM )!Hana30H0 KOHll9HTpanHl! ropto'lero H TOIIIDHHhl OTpaJKaTemr. 

Ha pac. 3 noKa3allht 3aBHCHMoeTH OT TOIIIDHHbl OTpalKaTeiill npK H9H3M9HHOII KOHll9HT-

panaa roptoqero anll peaKTopoB e ManbtM oo'beMoM aKTHBHoll 30Hbi ( 4 .;. 6 naTpoa) a oon~>

IDJIM oo'beMOM ( .. 40 nHTpoB) • .llmr peaKTopa Manoro pa3Mepa 3aBHCHMoeTh no'ITH naael!-

HBll BniiOTh J!O TOIIIDHHbl oTp8lK8T9IIll 20 eM. 3aBHeHMOeTh OT p83Mepa BKTHBHOII 30Hbl 

npK noeTOliHHOl! TOIIIDHH9 OTp8lKBT9IIll 10 eM npHB9Jl9H8 Ha pac. 2; H3M9H9BH9 pa3Mepa aK-

THBHOll 30Hbl KOMneHeHpyeTell H3M9H9HH9M KOHll9HTpanHH PuC • 

,llnll Oll9HKH TO'IHOeTH pae'I9TOB no )laHHOl! M9TOJ:lHK9 paee'IHTbtBaiiOCh 3Ha'le-

HKe epeaaero Bp9M9HH JKH3HH MrHOB9HHbiX H9l!TpOHOB Jliill H9CKOIIhKHX 3KCnepHM9HTa!IhHbiX 

/1,10,12/ 
peaKTopoa, aaa'leHHll KOTOpb!X H3Mepeabl • Cpaaaeaae aaHHbiX paeqeTHb!X e 

3KCD9pHM98Ta!IhHblMH (TBOIIo 2) CBHJ:l9T9IIbeTByeT 0 JlOCTaTO'IHOl! )!!Ill HaiUel! 3a)l8'1H TO'IHOe-

TH pae'I9TOB B PI -npHOIIHlK9HHH. 

Taonana 2 

HaaaaHHe R R TonmHaa r x 10 r x 10 

(eM) (eM) OTpB)KaT. (aKen.) (paeq.) 

peaKTopa (aKen.) (paeq.) (eM) (ceK) (eeK) 

I. Jezebell 6,3 7,6 0 0,31 0,45; o,33-

2. Gad! 'fa 8,7 9,34 0 0,6 o.6 

3. Papay 4,5 5,67 21 2,0 

4. Topsy 6,05 6,8 21 1,8; - 2,0 2,2 

5. 11EP l!!- 9,3 0 0,7 +0,1 0,8 

6. 11EP ~- 7,0 7 1,3 + 0,2 1,43 

7. SORA 9,38 15 2,5lt 2,8 

It no)! )!!Ill SORA noQpa3yMeaaeTCll 3Ha'I&Blle 1 Bb!'IHeiieHHOe B peanb-
3KC Ill 

HOI! reoMeTpHH M9TOJ:lOM MoaTe-Kapno 

- 3aaqeaae r - 0,33.10-8 anll eoopKa Jezebell Bbi'IHeneHo e aenonb3oBaHH9M 

BM9CTO p8e'I9THOrO eneKTpa ael!T?QHOB cneKTpa J:l9II9HHll. 

ltl!!lt AKTRBHBll 3088 H OTpalKaT91Ib 11EPa HM910T CIIOJKHyto Koa<j>arypanato, a noaTOMy 

npHBe)l9Hbl TOIIbKO pae'I9THb!9 3H8'19HHll p83M9poB 8KTHBHOII 30Hb! H OTpalKaTenll. 
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EnoK aaMennaTenH, aanuque KoTOporo y noBepxaocTH aKTHBaolt 30HM ae yqRTYBSnoch 

B BbtW enpRB9A9BBMX pacqeTSX0 AOnJKeB B9CKOnbKO yBenRqBTb 3H8q9BR9 r , 0ABaKO MOJKBO 

Cytn9CTB9BRO yM&HhWHTb OTp8lK9BR9 B 30HY M&An9BHbiX B9liTpOBOB R3 38M9AnRTenll, OICpy

lKRB 8KTRBRYID 30HY TOHICRM cno&M 6opa, COA9plK8tnero AOCT8TOqaoe KOnRq&CTBO R30TOfi8 

6op-IO. HaMepeaua, npoaeneHHYe aa HEPe, noaBOnHIDT cttaaaT&, qTQ yMeu&weaue noTOtta 

TennoBbtX aeATpoaoa H3-<3a aanaqug 6opaoro <jlan&Tpa MOJKHO B aaaqaren&aolt cTeneau cttoM-

/15/ 
neacapoBaT& yaenuqeaueM TOntnHHM aaMennuTenH 

3<jlcpeKTHBH8H AOnH 38fl83AblB8IDtnHX H&ltTpOBOB f3 a<l> BblqacnHnac& cornacao cooTao-

rneHHID 

f3 
a<j>. 

IIIvitl rf>k, x ix .rf>:.rgk6.rkl 
~ !! I • I • • 

+ 2 
I I Ivi 11 ~ kl X I X, rf>k' r k 6.r k I 
k I I ' ' 

rne {3 - qucno 38fi83AblB8IDtnHX H&ltTpOHOB H8 OAHH Hel!TpOH neneHBHj 

X -saepreTaqecJ<Hll cneKTp 38fi83AbiB8IDtnHX ael!TpOHOB. nonyqeao, qTQ 3Haqeuue 
aan. 

{3 _.. oq&Hb cna6o 38BRCRT o·r I<OH1l9HTp8fiHR ropiDqero B 8KTHBHOli 30R9 H p8BHO 
""!'· -8 

2,2 ~ 2,3.10 • Benaqaua f3 a<l> onpenenHeT noniD ,Poaoaoii MotnaocTH a cpenuel! MOtnHOCTH 

peaKTopa. 

6. noABHlKHblli OTp8lK8T&nb 

3aaqeHH9 OTHOW&HHH MOtnHOCTH <jJoaa K Cp9AH&li MOtnHOCTH H s<jJ<jJeJ<THBH8H AnHT&nb

HOCTb HMnyn&C8 MOtnHOCTH B H8R6on&me li CT9fl9HR onpenenHIDTCH X8p8KT9p11CTHK8MH flOA-

BHJKHOrO OTpa>KaTeng : ero nonHbiM BKnSAOM B peaKTRBHOCTb, X8p8KT9pOM H3M9H9HRH p98K

THBHOCTH npH CM9tn9RHR ero OTROCHT&n&HO nonO>K9HHH, COOTB9TCTByiDtnero M8KCHMyMY peSK

THBHOCTR, H nRH&liROll CKOpOCTbiD ero nepeMetn&RRH OTHOCHTenhHO 8KTHBROll 30Hbl, 

noABH>KHbili 0Tp8>K8T9nb AnH paanHqHbiX p83M9pOB 8KTRBHOli: 30Rbl 6panCH B <jlopM& 

napannenenunena; TaKaH <jlopMa, no-BRARM OMy, 6nuaKa K onTRMan&aolt. 3<jlcpeKTbl peaKTRB

BOCTR BblqHCnHnH no <jJopMyn8M MHOrOrpynnOBOli: T80pHH B03MytneHBli B Tp8HCnOpTHOM npH6• 

/14/ 
nH>K9HBH 6ea yqeTa 38M&An9RHH HBliTpOHOB 
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I 
3necb 

llp - 1/ f d v 
v 
~.a. 

(oTp) + 
/31: vi r;tad<j. 1 r;tad<j. 1 ] • 

V a.a. , V O -<>15-beN 8KTRBBOII 30Bbl R ofinaCTR B03MytU9HRH COOTB9TCTB9HHOi 

!:11: 01 -uaMeaeaae MaororpynnoBOro ce'leaasr nornomeausr; 

Ill: vi 
l: (o-rp) 

bl 

-uaMeaeaue MBororpynnosoro ~paacnopTaoro ce'leaasr; 

-TpaacnopTaoe ce'leaue nnsr aenonsumaoro oTpaJKaTensr; 

(ocTanbBI>l9 Ofi03B8'19B1IH Te lK91 'ITO B <jJopMynaX1 BCTpe'laBWHXCSI paaee). npeaefip9lK9Bae B 

<l>opNyne Teopxu <PoauymeBRII 'lneaauu, y'IHTblsa~mHMH nepexon aeiiTpoaos ua onaoll aaepre

TR'IeCitoll rpynnht B npyry~, B naaaoM cny'lae onpasnaaao, Ta;x xax a xa'lecTse MaTepaana 

OTpalK8T9liSI fihlnH B3SITbl BHK9llb H )({9ll9301 38M91lll9BR9 B KOTOpbtX B93H8'1HTenbHO. lifcnonb3y-

9Mbl9 B pac'leTe aaa .. euusr 4> R 4> + ue onpeneneubl sue o61>eua peaKTopa, noaTOMy paaMe

phl llOilBRmHOro OTp8)({8TeliSI Bbl6apanH T8K 1 'IT06bl OB llOliBOCTbto BllHCbiB8liCSI B CTSilaOBap

Bblll 0Tp8)({8T9llbo 

na 

Ha pac. 4 npaseneabl TunH'IBbte peaynLTaTbt pac'leTa nonaoll a<P<PexTHBaocTa oTpa)f{aTe-

a senH'IHBbl a 
oTp• 

B 38BHCHMOCTH OT pa3Mepa OTp8)({8T8liSI B HanpasneBHH llBR-

JKeau ero. a BMOOT nonorull MSKCHMYM npR Hs 1 6nB3KOM K panuycy 8KTHBHOII 30Bbli 

llOil06H8.JI 38BHCRMOCTb COxp8BR8TC>I H .[lnst llpyrRX p83M9pOB 8KTRBHOII 30Hbt. 

Ha puc. 2 noKaaaua aasHCHMOCTL senH'IBB a OT paQHyCa BKTHBBOII 30Bbl ( 

OTp 
a 

llliH BHKeneBOI'O OTp8)({8T9liHi Bbi'IHCliGBBhl9 peaKTHBHOCTH 0Tp8)({8Tenell H3 )f{eneaa B 113 pa-

aa ueBbme peaxTaaaocTH BBKeneBOro oTpa)f{aTensr. Tonmuaa oTpa)f{BTensr so scex cny'laax 

OllHBaxosa a pasaa 7 eM; ocTanbHhle paaMepbt onTaManbHhl a KB)f{llOM sapaaaTe. 

7. 3aBHCaMOCTb OCBOBHbiX xapaKT9pHCTHK c<j>epR'19CXOI'O peaKTOpa Ha 6btCTpbtX 

aeiiTpOB8X C TOHXHM 0Tp8)({8T9ll9M OT paaMepa 8KTHBHOII 30Bbl 

lifcnonb3yH Bbi'IHCn9BHbl9 Bb!W9 38BHCBMOCTR a W ' f3 OT R 
oTp. cp 

panuyca axTKBaoll aoubl c<j>epu'lecKoro peaxTopa c oTpa)f{aTeneM Tonmauoll 10 CM, MO)f{HO on-

penenRTb OCBOBHb19 ero XapaKTepaCTHKa K8K HCTO'IHHKB HGIITpOHOB llnH cneXTpOMeTpa no ape-

MeHll nponeTa. 

Ha puc. 5 npenCTaBJieHbl aenR'IHHht F ana F l ana F2 ana F T F 1 T • F ~ 

Bhi'IHcneuuhle cornacao cooTaomeaRHN (4), (4 '), (4" ), (5), (5 1
), (5

11
), B anne <I>YHK

IlBII OT o61>8M8 8KTHBHOII 30Hblo 3na'I&HaB a<P<I>eKTIIBHOII nnaTenbHOCTR RMnynbCS 6 1 BXO

IlR!llRe B COOTHOWeHaH (4) H (5), Bbi'IBCnHnBCb no <jJopMyne (2) .llnB CKOpOCTR Bpameaasr OT-
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paJKaTemr 300 MiceK u 'IBCTOTbi HMnynbcos MO!IIHOCTH 50 1/ceK, CnenyeT BMeTL B Blllly, 'ITO 

KB~OMy 3HA'IBHH~ OO~BMB COOTBBTCTByeT onpeneneaaaH KOHnBHTpanHH rop~qero CornBCHO 

Ta6n, 1. 

Aaanu3 KpRBbiX puc, 5 noKa3biBaeT, 'ITO see <j>yHKIIHH F paCTyT UpHMepao nHHeA-

HO C OO~BMOM TOnbltO AnSI MBnbiX pa3M9pOB peaKTOpa, a B AHnbHel!meM AOCTHra~T MAICCHMY

M8 u nana~. KaK yJKe 6blno cKa3aao, aToT a<l><l>eKT OO'h!ICH!IeTcsr, oo-nepBbiX, ysenuqeaueM 

llnHTE!nbHOCTH HMnynbC8 MO!IIHOCTH0 CBSI38HHblM C llB!lBHHeM a<l><l>eKTHBHOCTH UO!lBHlKHOrO OT

paJt<aTenH H yBenuqeaHeM cpenaero Bp9M9RH lKH3HH UBHHOCTH ael!TpOHOB, a,so-BTOpbiX0 yMem.

WBHHeM BKnBJlB non93HOII HMnynbCHOll MO!IIROCTH B cpeAH~~ MO!IIHOCTb peaKTOpa, T,e, BenH-

ttHHhl 1 - tl a<j>/lt OTpJ • 

nnsr paCCMOT?9HHOrO HBMH c<j>epH'IBCKOrO nnyTOHHeBoro peaKTopa C UOABHJt<HbiM RHKe-

neBblM OTp8)K8TeneM H >KJ{/l.KOM9T8nliH'l'eCKHM O.xn8JK.Ll9HH9M M8KCHMyMbl BenH'IIHB F ,F 
ana T 

H T,Jl,, X8p8KTepH3yiO!IIBX none3Hbl9 aeliTpORHbie UOTO:<:ll nn!l aKCil9pHM911TOB, HCnOnb3yiO!IIHX 

MBTO!l Bp9M9HH nponeTa, UpHXO!lSITCSI H8 oonaCTb o6~eMOB BKTHBHOl! 30Hbl 10-15 nHTpOBJ 

COOTBeTCTBeHBO H8 MO!IIROCTb 5 - 8 MeraBHTT, 

OcTanacb ewe ae paccMoTpeuaol! onaa H3 aaJKRellwux xapaxTepacTHK HMnynbclloro 

HCTO'IHHK8 H911TpOHOB~ '18CTOT8 nOBTopeHHSI HMUynbCOB MO!IIROCTH, 21<1><!>eKT H8nOJK9RHH ObiC

Tpb!X llei!TpOHOB OT nocneAYIQ!II9rO HMnynbC8 orpaHH'IHBHeT 'IHCTOTy UOBTOpeHH!I BCnb!Welt 

B aKcnepHM9RT8X no BpaMeRn nponeTa H8 oOnbllHX 0838X. 0AH8KO UpH MO!IIROCTH peaKTOpA 

IIOpH!lK8 ReCKOnbKHX MeraB8TT i3b!!l9neHHe aueprHH B O!lHOM HMnyllbce MOIIIHOCTH BeCbMB . 
3118'1HTenbHO, H ,npO'IHOCTb TBanOB no OTHOWeHH~ K TennOBOMy ynapy OY!lBT orpaHH'IHBHTb 

MO!IIHOCTb peaKTOp8 UpH 38!l8HH011 'IHCTOTe UOBTOp9HHSI HMUynbCOB, 

AHanHa senHttRHbi Mraoaeauor.o nonorpesa Taana noK83hiBaeT, 'ITO 6.1 HMeeT no-

nOrlll! MBKCHMYM B oonaCTH Oo~eMOB BKTIIBHOII 30Hbl 10 ;. 20 nHTpoB, paBHblll llnll 

n x 10 uMn/ceK w 100°C. Onb!T paooTbi HMnynhc HbiX peaKTOpoB anepuonH'IBCKoro nei!-

CTBHSI B CllfA U03BOnHeT H8A9SITbCH, 'ITO 100°C He 6yneT 38Bblill9HHOI! OUBHKOII Ami AOAyC-

THMOrO MrHOBeHHOrO HarpeBa, H MOlKRO noaTOMy CK838Tb, 'ITO UpH '18CTOT9 nOBTOpeHH!I 

10 HMn/ceK MOIIIHOCTb HMnynbCHbiX peaKTOpOB He oyneT orpaHH'IHB8TbCSI BenB'IHROl! 

MrHoBeaaoro nonorpesa. 

B 38Knl0'19HH9 UpHOOABM HBKOTOpblB OCHOBHblB Oll9H0'1Hbl9 X8pBKT9pHCTHKH HMnynbCRO

ro peaKTopa Ha obiCTpbiX Hel!Tpoaax MOIIIHOCTLIO 5 MrBT c nonBHJKRbiM oTpaJKaTeneM 

Oo1>eM aKTHBHoll 3oabl 

nonywRpHH8 RMnynbCa MO!IIHOCTH 

3arpy3Ka 

rnooanbRH!I Cp9llHHH HHT9HCRBHOCTb 

aei!TpOHOB 

12 

9,2 nHTpa 

85 MKCeK 

50 Kr 

17 
2,5.10 a/ceK 



MomBOCTb B BMnyn&ee npB '18CTOTe 10 lice)( 

noTOK T&DIIOBblX ael!TpoBOB C DOBepXBOCTB 38M9l!.IIBT811B 

To JKe B n:eaTpe 38M&l!.nBTe11H 

6000 MrBT 

2,5.10
13

a/cM
2

ceK 

14 2 
7,5.10 a/eM ceK 

MomsocT& !jlo.BA 0,45 MrsT 

"'acToTa noBTopeass scnblmeK npB MOlliBOCTB 5 MrsT > 10 1/cex 

nna H&l!TpOHHOCD9XTpOMeTpB'18CI[BX BCC118)1.0B8BBll DpB SB&prBB ael!TpoHOB Bbllll& T&DIIO• 

BOll B DpBM9pHO )1.0 COTBB aneXTpOHOBOIIbT 5onee BhlrO)I.HblM 0J[83blB89TCB pa50T8 BMnyllbCHO

ro p88KTOp8 B DOl!.lCpBTB'I&CXOM COCTOHBBB B peJKBMe p83MBOJK9HBB BMnyllbCOB B9l!TpoBOB0 ret 
/4/ 

B&pHpyeMblX B MBW9BH yCXOpHTeiiB an&XTpOJI'OB • npH Cp8BHHT911bHO KOpoTitOM HMDYIIbCe, 

o5ecD&'IHB810lli9M BblCOXO& p83peweBBe, MOlliBOCTb MOlK&T OK838TbCB 3H8'1RT811bHOII, T8lC 1(8){ 

H811B'l119 Bp8lll810lll&roCH OTp8lK8T911B C03l!.89T B03MOlKBOCTb C03l!.8HHB Malia! DOl!.lCpBTB'IHOCTB 

H8 MrBOB&BBblX B911TpOH8X B 1 C119l!.OB8T811bH01 5ollbWBX p83MBOlK9HBll. 

H8B5onee MOWHble B3 l!.&llcTBYJOlliBX B H8CTOHlll&e Bp&MH nBHellablx ycxopBTenell anex-

TpOHOB BM9JOT DpHM9pBO C119l!.YJOlliB9 D8p8M9Tpbl : SBeprBH aneli:TpOHOB E • 100 Mas ,Toll: 

8119li:TpOBOB B BMnym.ce I - 2a, '18CTOT8 DOBTOp&BBH BMDY11bC8 n - 100 1/cex. 

npBBel!.SM H9XOTOpble X8p8KT9pBCTHXB ODTBM811bBOro BMDYIIbCHOrO p98li:TOp80 CD8peHHOro 

c TAKRM ycxopRTeneM ane~Tpoaos: 

niiRTellbHOCTb BMDyllbC8 aneXTpOHOB 

3aeprBH anexTpoaos 

Tox aneJ[TpOBOB BMDY11bce 

"18cTOT8 scnblmex 

nol!.lCpRTB'IBOCTb B RMnyllbCe 

nnBTellbROCTb RMDY11bC8 MOlliBOCTB 

MomaocTb peuTOp8 

5 MXC&X 

100 Mas 

28 

100 llcex 

7.10-S 

10 MlCC&X 

0,5 MrBT 

Asropbl rny5oJ<o 5n8rol!.8pBbl 'III&Hy-xoppecnoBl!.eBTy AH CCCP H.M.4>paHXy , R l!.OXTOpy 

4>.n.lllaDRpo 38 BHBM8HR9 R BHTepec lC p850Te B H8Y'IBOMY COTPYl!.HBJty .A.H.XonepcXOMy 

38 D01183Hbl9 H l!.9IICTB9HHbl9 XOBCYIIbTBilBB. 
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Pllc.I . 

3 

YcnoBHBH cxeua peaKTopa c noABHZHHU oTpazaTeneu: 
I - CT8~0H8pHH2 OTpazaTenb; 2 - SKTHBH8H 80Ha; 
3 - nOABHZHH2 OTpazaTenb, 



c:/.. .. to5 1/cM2 j £"1o3 ; .f"2 ·fD.
21 

'/eM!; L"I09ce~<; t3 MKceK. 

(50 

100 

50 

OL-----------~----------~-----------
5 

PHc.2 • • fO 15 20CM 
3BBHCHMOC~D OCHOBHYX XBpBKTepHCTHK Huny~DCHOro peaK-

TOpe HB 6YCTpYX HeiTpOHBX C llOABBKHYM OTPB~BTBHBM OT 

PBAHYCB BKTHBHOI 30HYj TO~~BB CTB~OHBpaoro OTpaaa
TenR-IO CM (pacqeT). 

jO - KOHUBHTPB~ft Kap6BA8 nnyTOHHR; 
't! - Cpe.D,Hee Bp8Uff KH3HH llrHOBBHHbiX HBJ:!TpOHOB; 
o( - H3UBHBHBe peaKTBBHOCTB npH CIIB ~BHBH llOABHK

HOro OTpaaaTBHft HB I Cll j 
6 - llOHHBff 3~6KTBBHOCTD llOABH&H Or O 0Tp8EBT 6Hfft 

6- llO~YWHpHHB HllllJ~DC B IIO~OCT Ho 

16 

7:.,.to1a~c . 

8 

4 

0 
- PHc.3 . 

5 10 f5 20cH h 
3aBHCHMOCTD cp~Bero Bp6M6HH ZK3HH ~BH HOCTB YrBOBBB-

BYX BeiTpOHOB B peBKTOpe 88 6YCTpYX aeiTpOBBX OT TOB

~BY OTpaKaTenR AnR nOCTOHHBOI KOB~BHTpa~H Ka p6HAB 

nnyTOHHH (pacqeT); KpBBBR I -J'Awe = 0,49.I022 I/c»
3

; 

KPHBBR 2 - .PPYc = I,54.I022 I/cM8• . 
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0 

PHc.4 , 

5 to f5 20CM H.,. 

ilORH8ft 3~8KTHBHOCT~ llOABHZHOro OTpazaTenft € II 

KaueueHHe peaKTHBHOCTH npH cuelll8HIIII ere sa I cu (oC) 
KaK ~YHKUHH paauepa OTpazaTens ( HK ) a uanpauneHHH 
ero ABHZ8HHH; p8AHYC BKTHBHOll 30HH-9,6 c~. 

18 

0 10 20 J)Jrnp, Y 
0TBOCHT8R~HH8 auaqeBHft noneaBHX llOTOKOB 8nHT8nROBHX 

PHCeS• II T8llROBHX ueiiTpOHOB B8 88lf8)1.1114T8Jili IDinYJI~HOro peaK
TOpe KaK WYBK~II oCSt.ewa SKTIIBHOll aoBH; I= ;,nu, ,:,..noToK 
ael!Tpouou ua CSaae nPB aaAaauow auepreTBqeoKow paape
meallll np11 paawepe aKcnepKMeHTan~uoro KaHana, CSon~mew 

paawepa IISJIYq&lllll8ll llOB8pXHOCTII; J:"un.,, ~1T-flOTOK BeiTpo
HOB ua CSaae npH aa~auuow paapemeBHII ~ uanoro paawepa 
aKcneplllleuran~uoro KaHana; Fa~-, F' l r-no:roK aellrpouou 
c e~HIIWW nnOIIlaAH HanyqaGD~ell nouepxuoc:rz B IIBKCIIuyMe 
H~nyn~ca UOIIIHOCTHi HKIHHH Kp11B8ft - llOTOK 8nHT8nROBHX 
uellrpouou npK qacfoTe HUnyn~cou n s 2 I/ceK (uo.
uocr~ peaKropa orpauHqHaaeTcft uruoaeuaHM no~orpeuow aa 
BDeMH HMnv.a&ca). 
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