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-
XoTR.COAep•aHHe 3TO~ cTaTbH Ha4eneHo ~ 6yA~ee,HenHwHe saMe-

* THTb,4TO OHO KOPHRMH YXOAHT B npownoe.B 3TO~ CBRSH MW XOTen~ 6w 
~- HanOMHHTb.4TO nepaw~ peaKTOPHW~ HCT04HHK,COSAaBaBWH~ noBTOpft~He

Cft HeCKOnbKO pas B CeKYHAY HMnynbCW ~HOCTH H HCnOnbSOBaHHWH 
Anft HCcneAOBaHH~ C nO~b~ pacceRHHft He~TpOHOB, 6wn COSAaH B 
nH~ OHRH e~e B 1960 rOAY.3TOT HCT04HHK- peaKTOP H6P/HMnynbCHWH' 
·6wcTpw~ peaKTop/ TorAa HMen cpeAH~ Tennoay~ M~HOCTb 1 KBT 
npH HMnynbCHO~ M~HOCTH 5 MBT. Y•e nepaw~ onwT pa6oTw c HHM no
Kaaan, 4TO HMnynbcHw~ peaKTOP - 3CIICI)eKTHBHW~ H YAo6Hw~ HHCTpyMeHT 
Anft Hay4HWX HCCneAOBaHHH KaK B o6naCTH RAePHO~ ~H3HKH, TaK 
H B o6naCTH ~H3~KH KOHAeHCHpoBaHHWX cpeA. C TeX nop B HaWeM 
11HCTHTyTe BeAeTCft nOCTOftHHaR pa6oTa no COaepweHCTBOBaH~ HM
'nynbCHWX peaKTOPOB. 8MeCTe C TeM HAeft npHMeHeHHR HMnynbCHWX 
HCT04HHKOB He~TpOHOB AOBOnbHO CKOpO CTana nonynftPHOH BO BCeM 
MHpe. K HaCTOft~eMy apeMeHH CpeAH Ae~CTBY~HX BWCOKOHHTeHCHBHWX 
HCT04HHKOB He~TpOHOB HMnynbCHWe HCT04HHKH COCTaBnft~T npHMepHO 
nonOBHHY OT ~ero 4~Cna, a C y4eTOM BHOBb COOPY*aeMWX - 3TO 
COOTHOWeHHe COCTaBHT npHMepHO 2: 1 B n-OJlb3y HMnynbCHWX HCT04-
HHKOB/l,2/. 

CaMwM KPYnHWM AOCTH*eHHeM a 3To~ o6nacTH RBnReTcft oeaKTOD 
116P-2 13

•
41 /pHC. 1/, KOTOPW~ B 1984 rOAY AOCTHr CneAY~HX na

paMeTpOB 151: 
CpeAHRR TennoaaR M~HoCTb 
nHKOBaR M~HOCTb 
ypoaeHb M~HOCTH Me*AY HMnynbCaMH 
AnHTenbHOCTb HMnYnbCa M~HOCTH 

2 MBT; 
- 1500 MBT; 

100 KBT; 

/Ha nOnOBHHe BWCOTW/ - 215 MKC; 
4aCTOTa nOBTOpeHHft HMnynbCOB - 5 C-1. 
nHKOBaR nnOTHOCTb nOTOKa TennOBWX He~TpOHOB Ha noaepXHOCTH 

SaMeAnHTenR COCTaBnReT 1· 10 16 HeHTp/CM 2·c · 2~r.BHAHMaft C BWBeAeH
Horo ny4Ka nn~aAb 3aMeAnHTenR MO*eT AOCTHraTb '400+800 CM 2. 8 
3THX y~nOBHRX THnH4HaR cpeAHftft nd BpeMeHH nnOTHOCTb nOTOKa 
Tennoawx He~TpoHoa Ha <_?6pas4e npH nponeTHOH 6aae 1 5 + iO M HMeeT 
3Ha4eHHe - 5· 10 7 /eM 2c/-1 H HeMOHoxpoMaTH4HOCTb 0,05 A. OT~Aa 
BHAH0~4TO 3TH napaMeTpW RBnR~TCR npeBOCXOAHWMH AnR o6wHpHoro 
Kpyra HCCneAOBaHH~ no ~H3HKe KOHAeHCHpoBaHHWX CpeA, XHMHH, 6Hono
rHH H a APYrHx o6nacTRX HayK. 

0AHaKO peaKTOp 116P-2 HMeeT H PRA APYrHX AOCTOHHCTB. B 3KOHO
MH4eCKOM nhaHe 3TO cpaBHHTenbHO HeAOPOraR ycTaHOBKa, KaK Ha 
3Tane co3AaHHR, TaK H Ha 3Tane 3KcnnyaTa4HH. CpoK cnY*6W RAep
Horo rop~4ero, npH cpeAHe~ ~HOCTH 2 MBT H roAOBO~ nporpaMMe 
2500 4, cocTaBnReT 6onee 10 neT, noTpe6neHHe 3neKTpo3HeprHH Ha-

~. XOAHTCR Ha ypoaHe 0, 5 MBT 1 A"' . . • ;;; ' · 
v•VI11.-itit ioil:i!iia ;!;icmyl I 1 
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PHc.I. CxeMa aKTHBHOH soHhl 
peaKTopa HBP-2. Ha nepeAHeM nna
He CJieBa - HCTIOJibSyeMWH B HaCTOH
~ee BpeMH TIOAB~OH OTp~aTenb. 

KaK ~MnynbCH~~ ~CT04H~K, 
peaKTOp ~6P-2 OTfl~4aeTC~ H~3KO~ 
4acToto~ no8TopeH~~ - 5 ~Mnynb
co8 8 ceKYHAY, 4TO noa8on~eT 3~
~eKT~8HO pa60TaTb no MeTOAY 
8peMeH~ nponeTa c o4eHb MeAfleH
H~M~ ~e~TpoHaM~, 8nflOTb AO 
CKOpOCTe~ 50 M/C. HaKOHe~, 
CneKTp 6~CTp~X He~TpOH08, po~
AaeM~X 8 peaKTope, aaKaH4~8aeT
c~ Ha 3Hepr~~ 1fr M3B, 4TO Ae
naeT npo6neMy coaAaH~~ 6~on9r~-
4ecKo~ aa~~T~ cpa8H~TenbHo npoc
TO~ ~ Aewe8o pewaeMo~. 

K 4~cny ~aKTopo8, orpaH~4~-
8a~~x 803MO~HOCT~ ~CCfleA08aH~~ 

Ha ~6P-2, OTHOC~Tc~ orpaH~4eHH~~ cpoK cny~~ cno~Horo MexaH~4ec
Koro ycTpo~cT8a - noA8~~Horo oTpa~aTen~ /rapaHT~po8aHH~~ cpoK 
cny~6~ 10.000 4/ ~ cpa8H~TenbHO 6onbwa~ Afl~TenbHOCTb ~Mnynbca 
M~HOCT~. 

~~cT~rHyT~e 8 1984 rOAY napaMeTp~ peaKTopa H6P-2 He ~8n~~Tc~ 
npeAenbH~M~, ~ ~x yny4weH~~ 6yAeT noc8~~eHo cneAy~ee Aec~T~
neT~e. ~Me~~~c~ on~T 3KCnnyaTa~~~ peaKTopa noason~eT pacc4~T~-
8aTb Ha AanbHe~wee no8~WeH~e ero cpeAHe~ M~HocT~ AO 3 +4 MBT 
c nponop~~oHaflbH~M y8en~4eH~eM noToKa He~TpoHo8. ~pyr~M Hanpa8-
neH~eM YflY4WeH~~ peaKTOpa AOfl~HO CTaTb COKpa~eH~e Afl~TeflbHOCT~ 
~Mnynbca MO~HOCT~. M~ HaMepeH~ 8 AaflbHe~weM np~MeH~Tb H08Y~ 

w 
MBmr---~--·~-----.-------.------~ 

~ 
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PHc.2. 3aaHCHMOCTb MO~HOCTH 
peaKTopa HBP-2 oT apeMeHH. Mac
mTa6w no ocH a6c~cc: Ha y~acTKe 
0 + 128 - 32 MKC/AeneHHe, Aa-
nee - 256 MKC/AeneHHe. YsKHe 
TIHKH Ha ~OHe OCTaTO~HOH MO~
HOCTH COOTBeTCTByroT T.H. CaTen
JIHTaM. HsMepeHHH awnonHeHhi 
npH TIOMO~ TOpHeBOH KaMephl 
AeneHHH. 

PHc .3. AKTHBHaH soHa peaKTOp a 
HBP-2 c nepcneKTHBHbiM oTp~a
TeneM reTeporeHHoro THna. 

KOHCTpyK~~~ nOA8~~HOrO OTpa~a

TeflR /T.H. reTeporeHHoro T~-
na/ 161, p~c. 3. OT np~MeHReMoro 
8 HaCTOR~ee 8peMR OH OTfl~4aeT-
CR Hafl~4~eM A8YX nonacTe~, 
~Me~U\~X ~OPMY 11 8~noK'' ~ apaU\a~
~~XCR 8 npoT~Bonono~HblX Ha
npasneH~~x. Pac4eT~ ~ cTaT~4ec

K~e 3KCnep~MeHT~ AOKa3~Ba~T, 

4TO TaKaR KOH~~r~pa~~R CYU\eCT
aeHHO noB~waeT CKO~OCTb H3MeHe
H~~ peaKT~BHocT~. Paspa6oTKa Me
xa~~4ecKo~ KOHCTpyK~~~, ao
nflOU\a~U\e~ 3Ty ~Ae~, RBflReTCR 
AOCTaT04HO CflO~HO~ ~H~eHepHO~ 
saAa4e~. nocne ee peweH~R An~-
TeflbHOCTb ~MnyflbCa MO~HOCT~ 

AOJl~Ha COKpaT~TbCR AO 12Q MKC. 3TOT nyTb AaCT 4~CTbl~ Bbl~rpbiW 
Ka4eCT8a peaKTOpa ~ He conpR~eH C nOH~meH~eM cpeAHe~ MOU\HOCT~ 
~Jl~ noB~W~H~eM 4aCTOT~ nOBTOpeH~R ~MnYJlbCOB. 6onee 3Ha4~Tenb
HOe COKpa~eH~e AJl~TeJlbHOCT~ ~MnYJlbCa MOmeT 6~Tb AOCT~rHyTO np~ 
~CnOflb30BaH~~ aKT~BHO~ 30H~ B pem~Me 6ycTepa B C04eTaH~~ C ~H
meKTOpOM - ycKop~TeJleM 3JleKTpOHOB. BosMomH~~ pem~M pa6oT~ np~ 
3TOM xapaKTep~syeTCR CJleAY~~~M~ napaMeTpaM~: 

An~TeJlbHOCTb ~Mnynbca MO~HocT~ 

cpeAHRR TenflOBaR MOU\HOCTb 
4aCTOTa nOBTOpeH~R 
n~KOBaR TennOBaR MO~HOCTb 
n~KOBbl~ TOK HaATenJlOBblX He~TpOHOB /0, 1 + 1 

CTaB~T 1· 10 17 He~Tp/cTep · C · 3B. 

10 MKC; 
0,5 MBT; 

50 c- 1 ; 

1 000 t1BT. 
3B/ np~ 3TOM co-

HaKOHe~, TpeTbe HanpaBJleH~e pa3B~T~R peaKTOpa ~6P-2 CBR3~Ba
eTCR C pa3pa6oTKO~ m~AKOBOAOPOAHOrO 3aMeAfl~TeflR. 06beM BOAOPOAa 
e saMeAfl~Tene o>K~AaeTCR e npeAenax 1 , 5 + 2 11 , TennoebJAeneH~e sa 
C4eT paA~a~~OHHOrO Harpeea- Ha .yp08He 200 BT. np~MeHeH~e TaKo
ro 3aMeAJl~TeJ1R AOfl>KHO noe~c~Tb · noT OK xoJlOAHbiX He~TpoHoe I c AJl~
HO~ eonH~ 6onee 6 A/ np~MepHo e 20 pas. ToK xonoAHbiX He~TpoHoe 
C noeepXHOCT~ 3TOrO 3aMeAJl~TeflR OlK~AaeTC~ nopRAKa 10

14 He~Tp 
/c·2rr/- 1. 

PeaKTOP ~6P-2 ~cnonbsyeTc~ AJlR ~~3~4ecK~x ~ccneA08aH~~ a 4 
OCHOBH~X o6JlaCTRX: 8 ~~3~Ke KOHAet;c~p08aHHblX cpeA, RAepHO~ ~~-
3~Ke, ~YHAaMeHTaJlbHO~ ~~3~Ke ~ Afl~ np~KnaAH~x ~ccneAoBaH~~. 
nep80e ~3 nepe4~CfleHH~X HanpaBJleH~~ ~BJl~eTCR npeo6JlaAa~U\~M KaK 
no aKT~BHOCT~ nonbsoeaTene~, TaK ~ no 4~cny saH~MaeMblX AJlR 

3 



PHc.4. CxeMa cneKTPOMeTpa Heynpyroro pacceRHHR ~cor-M Ha 10 
KaHane peaKTopa HBP-2. I - ycTaHOBKa AnR HccneAOBaHHR Heynpyr o
ro pacceRHHR; II - ycTaHOBKa HCCneAOBaHHR ynpyroro pacceRHHn. 
I - aKTHBHaR soHa HBP-2, 2 - SaMeAnHTenb, 3 - 6HonorHqecKaR 
3~Ta peaKTOpa, 4 - Bp~~~CR KDnnHMaTop, 5 - CT~HOHapHb~ 
KonnHMaTop, 6 - 6HonorHqecKaR s~Ta 10-ro KaHana, 7 - BaKYYM
HbiA HeATpOHOBOA, 8 - 06pase~, 9 - KPHOCTaT, 10 - 3~Ta AeTeKTO
POB, II - AeTeKTop, 12- MOHOKPHCT~J aHanHsaTopoB sHeprHH, 
13 - 6epHnnHeBble cPHnbTpbl, 14 - ~eneBble KOnnHMaTOpbl. 

PHc.S. CxeMa cneKTPOMeTpa nonRpHsoBaHHbiX HeATpoHoB.llonRpHsaTo
poM /1/ H aHanHSaTOPOM /2/ cnyxaT ~30rHYTble HeATpOHOBOAbJ. 

4 

Auq>pal<moMemp AH-2 

L, 

HOMUIIIDpW 

• Cmapm • ____ _ 

I J.__l_ j~;:~~-:;~-1 .ll_L "\. ... ~ 
polo
UM4>0PH014UU. 

PHc.6. CxeMa AHcPPaKToMeTpa AnH HccneAOBaHHH CTPYKTYPbl 
MOHOKPHCTannOB. 

3T~x ~ccneAOBaH~A ny4KOB. XapaKTep~cT~K~ HeKoTop~x ycTaHoBoK, 
~cnonbsyeMbiX s 3ToA o6nacT~ s HaCTOH~ee speMH, np~BeAeHbl s Ta6-
n~~e /Ha p~c.4-8 ~oKa3aH~ cxeM~ 3T~x cneKTpoMeTpos/. TeMaT~Ka 
~ccneAOBaH~A oTn~4aeTCfl 6onbW~M pa3Hoo6pa3~eM, 3aTpar~sa~~~M ~H

Tepecbl AOBOnbHO o6w~pHoro Kpyra HayK. TpaAH~~OHH~e MeTOA~ ~c
cneAOBaH~fl CTPYKTYP~ ~ A~HaM~KH ceA4aC np~MeHfi~TCfl Anfl ~ccneAo
BaH~A CHCTeM Bee 6onee B03paCTa~~eA cnomHOCTH. TaK, cpeA~ CTpyK
TypH~X 3aAa4 s nocneAH~A roA Ha peaKTope H6P-2 6~n~ ~3y4eH~ 
$a3os~e AHarpaMM~ cynep~OHHoro npoBOAHHKa CsHSO~ mHAKHX KpHCTan
nos B aMOp$HOM COCTOfiHH~, n ~o~eCCOB r~APaTa~HH nonH3neKTpOn~TOB 

H 6HOnOrH4eCKHX MeM6paH. HccneAOBaHHfl A~HaMHKH, B OCHOBHOM, 
6~nH CBfl3aH~ C HeKorepeHTH~M HeynpyrHM pacCefiHHeM Ha BOAOPOAe 
B cnomH~X H KOMnneKCH~~ cOeAHHeHHfiX /Ha$TanHH + TeTpa~HaHo6eH-
30n, [ Ni(NH 3) 6)·(BF4)2, AHMeTHnHa$TanHH HAP./, a TaKme B rHA
PHAaX HHTepMeTannH4eCKHX coeAHHeHHA. ApyrHM He KorepeH~H~M npo
~eccoM, c ycnexo~ H3y4aeM~M Ha H6P-2, HBnHeTCfl Heynpyroe napa
MarHHTHOe paCCefiH~e B peAK03eMenbHbiX HHTepMeTannHAaX /TbNi 
La Ni 2, HoNi 2 , Er Ni 2, LaCu 5 , NdNi 5) . 

2
' 

He HMefl B03MOmHOCTH OCTaHaBnHBaTbCfl Ha COAepmaHHH 3T~X HC
cneAOBaH~A, Mbl XOTenH 6bl OTMeTHTb, 4TO B ~enOM B 3TOA o6nacT~ 
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MOneKyn KamAOMY 06DeKTY o6~4HO CBOHCTBeHHa onpeAeneHHaR ~YHK
~HR B mHBOH KneTKe, n03TOMY YKa3aHHaR npo6neMa B3aHMOCBR3H 
npH06peTaeT HOB~H OTTeHOK H npeapa111aeTCR B npo6neMy COOTBe.T
CTBHR MemAY CTPYKTYPOH H ~YHK~HeH MaKpOMoneKyn~. 

. HMnynbCH~H peaKTOp KaK HHCTpyMe~T AnR HCCneAOBaHHH 
o6naAaeT cne~H~H4eCKHMH Ka4ecTaaMH, onpeAenR~liiHMH o6na-
CTH HaH60nbWeH HCCneAOBaTenbCKOH aKTHBHOCTH. 0CHOBH~e MeTOA~ 
HCCneAOBaHHR CTPYKTYP~ /AH~paK~HR no BpeMeHH nponeTa/ H AHHaMH
KH /MeTOA o6paTHOH reoMeTpHH/ AOnycka~T npoCTOe COBMellleHHe HX 
B OAHOH 3KCnepHMeHTanbHOH ycTaHOBKe, 4TO n03BOnReT OAHOBpeMeHHO 
H Ha OAHOM H TOM me o6pa3~e BeCTH KaK HCCneAOBaHHR CTpyKTyp~, 
TaK H AHHaMHKH. TaKOe COBMellleHHe yme OCYllleCTBneHO B CneKTpo
MeTpe K~CQf-M/7 / H OKa3anocb 04eHb 3~eKTHBH~M npH HCCneAOBaHHH 
CTpyKTyp, HCn~T~Ba~liiHX nnoxo o6paTHM~e ~a30B~e nepeXOA~, KaK 
3TO, HanpHMep, OKa3anOCb B cny4ae cynepHOHHOrO npOBOAHHKa 
CsHS0 4 . . , 

~pyrHM HHTepeCH~M CBOHCTBOM HMnynbCHOrO peaKTOpa RBnReTCR 
HCKn~4HTenbHO B~COKHH HMnynbCH~~ /nHKOB~H/ nOTOK HeHTPOHOB Ha 
o6paa~e. ~eHCTBHTenbHO, Ha o6paa~e, pacnonomeHtiOM e 15 M oT 
3aMeAnHTenR, npH cpeAHeM nOTOKe TennOB~X HeHTPOHOB 3· 10 7 CM-2c-l, · 
MrHOBeHH~H nOTOK B o6naCTH Tennoeoro MaKCHMyMa AOCTHraeT 
1 ,2 · 10 9 CM- 2c-l. 3Ta OC06eHHOCTb n03BOnReT B AanbHeHWeM 3aHH
MaTbCR HCCneAOBaHHRMH KHHeT.HKH (j)a30B~X nepeXOAOB H APYrHX nepe
XOAH~X npo~eCCOB, CBOHCTB KOPOTKOmHBYLIIHX HepaBHOBeCH~X COCTOR
HHH H CBOH~TB eeqecTea e 3KC~peManbH~x ycnoBHRX, coaAaBaeM~x 
e HMnynbcHoM pemHMe. TaK, HanpHMep, 8 HacTORlllee epeMR aaeepwaeT
CR C03AaHHe HMnynbCHOH MarHHTHOH ycTaHOBKH CO cneAY~liiHMH napa
MeTpaMH: 
a/ ~OpMa HMnynbca - nonOBHHa nepHOAa CHHYCOHAbl, 

Am1TenbHOCTb - · 0,]71,5 MC; 
4aCTOTa nOBTOpeHHR - 2 -;- 5 c-1 
aMnnHTYAa MarHHTHOrO 
nonfl - ,t\0 500 K3. 

6/ ~OpMa HMnyJlbCa - npRMOyrOJlbHaR 
,tiJ111TeJlbHOCTb - ,t\0 400 MKC. 
<bpOHT HapacTaHHR - 2 MKC. 
BeJlH411Ha nOJlR - ,t\0 50 K3. 
PaayMeeTCR, B03MOmHoCTI1 11MnYJlbCHbiX B03AeHCTBI1H He 11C4epnb1Ba~T

CR C03AaHI1eM MarHHTHbiX noJleH. HeMeHbWI1H HHTepec npe,tiCTaBJlRIOT npo
~eCC~ 6~CTPOH nepecTpOAKH, Hanpi1Mep, B M~W~ax np11 3JleKTPOCTI1-
MYJlR~HH Mb1We4Horo COKpa~eHI1R, B cerHeT03JleKTPI1KaX npH nepecTpOH
Ke AOMeHHOH CTpyKTYPbl nOA ,t~eACTBI-1eM 3JleKTPI14eCKOro nOJlfl, 11 T ·A· 
Ha nepeoM 3Tane M~ HaMepeH~ aaHHMaTbCR 4HCTO CTPYKTypH~MI1 11C
~Jle,tloBaHI1RMI1 B 3TOA 06JlaCTI1, OAHaKO B 6onee OT,tlaJleHHOA nepcneK
TI1Be He 1-1CKJ1~4eH~ H 11CCJleAOBaHHfl Heynpyroro paCCeRH11R. 

CpeA11 nepcneKTI1BH~x aa,t~a4 flAepHoA ~11311KH cneAyeT B~AeJ111Tb 

HCCJle,tiOBaH11R RAepHbiX peaKLII1H C 04eHb MaJlbiMI1 Ce4eHI1RMI1 1-11111 Ha 
YJlbTpaMaJlbiX KOJ1114eCTBaX 11CCJleAyeMbiX MaTepl1aJlOB, Hanpi1Mep, Ha Ml1-
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weHRX H3 PaAHOaKTHBH~X RAep. np11 3TOM B~COKI1e MrHOBeHH~e nOTOKH 
HeHTPOHOB C03,tla~T 6naronpi1RTH~e ycnOBI1R ,tlnR yny4WeHHR OTHowe

' HI1R 3~$eKT/~OH. 
PaHee yme ynoMHHanocb o H113KO~ 4acToTe noeTopeH11R 11Mnynbcoe 

MOLIIHOCTI1 KaK 0 AOCTOI1HCTBe 11MnynbCHOrO 11CT04H11Ka. npoCT~e O~eH

KI1 noKa3biBaiOT, 4TO np11 nponeTHOH 6aae 10 M 11 nep11oAe noeTope
HI1R 0, 2 C 113 peaKTOpa MOmHO B~BeCTI1 HeHTpOH~ C .\ ~ . 80 ~ 6e3 
HanomeHI1H 6~cTp~x HeHTPOHOB OT cneAY~llleH ecn~WKH. Ecn11 ,t~nR 
B~BOAa ny4Ka npi1MeHI1Tb 1130rHyT~H 3epKanbH~H HeHTPOHOBOA, TO 
Aame 6e3 npi1MeHeHI1R XOJlOAHOrO 3aMeAJ111TenR B 06JlaCTI1 .\ = 30 ,8. 
B 11HTepean ~.\=0,1 ~ /4TO COOTBeTCTByeT pa3peweHI1~ no BpeMeHI1 
npoJleTa/ cpeAH11H na BpeMeHI1 nOTOK COCTaBnReT 6·108 CM-2c-1 . 
B co4eTaHI111 c KoppenRl.II10HH~M aHaJlH30M 18•9 / a 3TOH o6nacTI1 Mom
Ho pa3BI1Tb BeCbMa CBeTOCI1JlbHY~ cneKTPOCKOnl1~ KBa311ynpyrorp 
pacceRHI1R C paapeweH11eM nOPRAKa 1 MK38. 

TPYAHO nporHOSI1pyeMOH o6nacTb~ RBJlReTCR $H3HKa 3neMeHTapH~x 
4aCTI1~, B KOTOpO~ HOBble 3KCnepHMeHT~ · B03HI1Ka~T AOCTaT04HO peA
KO. TeM He MeHee, peaKTop H6P-2 a 3TOH o6nacTI1 yme 6~n ycnew
Ho 11CnOnb30BaH AJlR nOI1CKa rHneTeTI14eCKOH 4aCTI1~~ - aKCI10Ha 1101 

3TOT 3KCnepi1MeHT 3$~eKTI1BHO 11CnOJlb30Ban 11MnynbCH~H XapaKTep 
pa60T~ peaKTOpa AJ1R yny4WeH11R OTHOWeH11R 3(jl(jleKT/~OH, 4TO n03BO
ni1JlO CYllleCTBeHHO /Ha 2 nOPRAKa/ CHI1311Tb o~eHKY Ce4eH11R pOmAe
HI1R aKCI10Ha H npaKTI14eCKI1 saKp~Tb MOAeJlbH~e npeAcKa3aHI1R. 

HaKoHe~, H6P-2 ycnewHo 11CnonbsyeTCR 11 AnR npHKnaAH~x 11c
cneAoBaHI1H. TpaAH~I10HH~e HanpaeneH11R - aKTI1Ba~110HH~H 3neMeHT-
H~H aHan11s H paAHo611onor11R 1111 3Aecb np11o6peTa~T Hoe~e 8osMom
HOCTI1, 6narOAapR 11CnOnb30BaHI1~ B~COK03HepreTI14eCKOH 4aCTI1 HeHT
POHHoro cneKTpa. 3TO n03BOJ1ReT paCWI1PI1Tb cneKTP MHOr03neMeHT
HOrO aHaJ1113a Ha peAK03eMeJlbH~e 3JleMeHT~, aKTI1BI1pyeM~e npei1MYllleCT
BeHHO HaATennoB~MH HeHTPOHaMH. 8~COKI1e MOLIIHOCTI1 A03 B B~Be,tleHHOM 
ny4Ke /AO 1QQQ 63p/MHH/ n03BOJlR~T 3$$eKTI1BHO npOBOAHTb paAI10- . 
6110norl14eCKI1e 11CCJleAOBaH11R. 

6onbWOH CaMOCTORTenbH~H 11HTepec HMeeT TeKCTypHaR HeHTPOHOrpa
$11R no MeTOAY BpeMeH11 npOJleTa, pa3BI1Ba~lllaRCR Ha HMnynbCHOM peaK
TOpe. B nocneAH11e roA~ 6~no noKa3aHo 1121, 4To np11 HccneAOBaHI1H 
TeKCTYP~ MaTep11anoe C H113KOH CI1MMeTpHeH MeTOA BpeMeHH nponeTa 
AaeT OLIIYTHM~H B~Hrp~W epeMeH11, 6naro,t~apR OAHOBpeMeHHOH CDeMKe 
BCeX pe~neKCOB OT noni1KPI1CTanJ1114eCKOro MaTepl1aJla. 3TO 06CTOR
TenbCTBO n03BOnHJ10 BHeAPHTb TeKCTYPHY~ HeHTpOHOrpa$11~, Hanp.,B 
o6naCTb 11CCJleAOBaHI1R 11CTOPI1H o6pa30BaHHR ropH~X nopO,(I /pHc.9/. 
CyMMHPYR TeHAeHLIHH e o6nacTH npHKnaAH~x HccneAOBaHI1H, MomHo 
CKa3aTb, 4TO B ,t~anbHeHWeM 3TH 11CCJle,tiOBaHHR 6YAYT npi1MeHRTbCR BO 
BCe HOB~X H HOB~X o6JlaCTRX. 

Y Hac HeT COMHeHI1H B TOM, - 4TO 90-e rOA~ 6YAYT xapaKTepHSO
BaTbCR AaJlbHeHWI1M COBepWeHCTBOBaHHeM CYllleCTBY~liii1X HMnyJlbCH~X 

11CT04H11KOB HeHTPOHOB, C03AaHHeM PRAa HOB~X 11CT04HHKOB Ha 6ase 
CHnbHOT04H~X YCKOPHTeJleH, a TaKme roAaMH AanbHeHwero nJlOAOTBop
HOrO BHeApeH11R HeHTpOHH~X MeTOAOB 11CCne,tiOBaH11R B CaM~e pa3ni14H~e 
06naCTI1 HayKI1. 9 



Pac .9. TpexMepHaH ~YHK~HH pacnpegeneHHH opHeHTa~HH 
o6p a3~a ropHOH nopogbi /rpaHynHTa/. 
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Cc~nKH Ha COO~EHH~ H nPEnPHH~ OH~H AOnMH~ COAepMaTb cne-
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AHaHbeB B . ~. H AP · P3-85-187 
HMnynbcHMH peaKTop HBP-2 B 90-e roghl 

KpaTKO paCCMOTpeHbl HTOrH 25-neTHero paSBHTHa HMnynbCHbiX 
peaKTopoB rrepHOAHGecKoro ne~cTBHa THrra HBP B OHHH, HX ocHoB
Hhle rrpeH~eCTBa H rrepcrreKTHBhl COBepmeHCTBOBaHHa peaKTOpa 
HBP-2 B 90-e rouhl . Ooc~aiDTca TaK*e HeKOTOphle rrepcrreKTHBHhle 
HarrpaBneHHa ~HSHGeCKHX HCcneAOBaHH~, S~eKTHBHO HCITOnbsyro~e 
ocooeHHOCTH HMrrYnbcHoro peaKTopa gna pemeHH~ sagaq B o6nacTax 
~HSHKH KOHgeHCHPOBaHHbiX cpeg, auepHO~ ~HSHKH H ~HSHKH sne-
MeHTapHb~ GaCTH~ . 

PaooTa BhlrronHeHa a llaoopaTopHH He~TPOHHO~ ~HSHKH OHHH . 

Coo6~eHHe 06~eAHHeHHOro HHCTHTyTa RAepHYX HCcneAOB&HHA. ny6Ha 1985 

ITepeson T . ~.~osnoBo~ 

Ananiev V. D. et al. P3-85- 187 
The Reac t or IBR-2 in the 90's 

A short review of the 25 year experience of deve l opment 
and opera tion of fast periodically pulsed reactors in JINR, 
their advantages as well as the trends of further improvement 
of the reactor IBR-2 in the 90' s a re presented. The most 
interesting applications of pul s ed reactors in condensed mat
ter research, nuclear physics and elementary particle physics 
are out-lined in brief. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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