
C006Ul8HMH 
06b8JlMH8HHOro 

MHCTMTYTa 
RABPHblX 

MCCDBAOBaHMM 

AY6Ha 

PZ-91-333 

B. C. 6apaweHKoe, A. nom1HcK111 *, A.H. CocH111H; 
C. IO. WMaKoe 

3HEPrOBblJJ,EnEHI/IE B TOHKI/IX cnoRX 

APCEHI/IJJ,A r Annl/lR 

noJJ, JJ,EIIICTBI/IEM 

B~COK03HEPrETl/l~ECKI/IX ~ACTI/IU 

1991 



Pac11eT cooeB IIOJIYTipOBO,ll;EIBKOBbIX rrpHOOpo:s, BHSBaHHHX OO.Jil,lfilIM 

,'. 3HeprOBbl,IJ;8Jl8HlI8M B IIX 1fYBCTBlIT8JU,!filX 3Jl8M8HTax, OOMOap,n;HpyeMUX BbICO

KO3HepreTH"I8CIOIMlI 1J:aCT~aMH, - BaJKHaR sa,n;a11a, KOTOpyro 1l:aCTO II~I-IXO,IJ;HT

CH pewaTL TIPH o~eHKaX pa.n;Ma~OHHOro 0oHa. B HafillIX pa6oTaxl1• / IIplI 

3KCTI8pUM0HTaJILHOM lI TeopeTII1f0CKOM IIcc;re.n;oBaHIIII cneKTpOB 3HeproBI:i:,n;e-

Jl8HHJI N ( I::. E) B TOHKHX CJlORX II 1111mpocKOIIII1f8CKHX fl"l:0HKaX 

Kp8MIU1FI, O6.rry11aeMHX npOTOHaMII Ii MHOrosapRll;HbIMU lIOHaMH C tlHeprU.ffMH · 

B H0CKOJU,KO raB/A, OWIO ycTaHOBJl8HO, 1J:TO 3TH CII8KTpl:l MOJKHO OIIHC8TL 

Cy-MMOH ,IJ;Byx KOMilOH0HT. EHcTpO cna,n;aroma,i: 3KCIIOH0HTa onpe,n;eJIReT pa.n;Ha

~OHHbie c6011 npu6opoB B 06.JiaCTH llE ~ I-3 MaB H BeCLMa 1l:yBCTBHT8Jil,- . 

Ha K THny 60MOap.n;H.PYIDmIIX. 11acT~. Me.n;JieHHO cna.n;aromaR 8KCIIOH8HTa, 

,n;aroma,i: OCHOBHOii BKJia,n; IIPII, 4 E i5 i\ilaB, Hao6opOT, .ll;OBOJILHO CJia6o sa

BHCHT OT Tuna O6.Jiy-qemm. B HacTo,i:meil: pa6oTe nyTeM MaTeMaTlIT!ecKoro 

MO.D;9JllipOBaHIIR Ha OCHOBe MO,Il;8JIH M0lK'hff.n;9PHbIX KaCKa,IJ;OB 8TH BHBO,IJ;bl 

pacnpocTpaHRIDTCH Ha apceHH,n;raJlJIHH, npHM0HH0MHH HapJl;IIY C K1)0MHH0M 

· Bo r.rn:ornx coBpeMeHHHX npH6opax. • . 

Pac11eTbI BbIIIOJlH9HH M0TO,IJ;OM, omrcamruM B padoTe/2/. TOJimIIHa 

1fYBCTBllT0Jil,HOro IIOJIYIIPOBO.ll;HHKOBOro CJlOH - 85 MKM, TO~Ha IIO,n;JIOiKKH 

us Toro .ri(e MaTepnaJia - 2 MM. TaK .iKe, KaK H B padoT/21 , 'ny-qoK norra.:.. 

,n;aJI Ha HCC.7.10.IJY0Mblti CJIOft, npoit,n;r 3~5 MM" aJIIOMJi!Hl18BOro 3KpaHaI) 

Ha pnc.I cpaBHIIBaroTCH pac11eTHHe cneKTpbI 3HeproBH,n;eJieHIIR ,n;JIR 
Si H AsGa ' 06.rry11eHHbIX npOTOHBMlI· H IIOHaMII 12c C 3HeprHeti 3, 65 

rsB/ A. YkasaHbI norpelliHOCTll MOHTe-KapJIOBCKOro MO,ll;9JlHl)OBaHllH. KaK 

BH.ll;HO, SaMeHa KpeMmm apceHH.n;OM raJlJIHH npHBO.ll;HT K YB0JlH1J:0HIIIO 3Hep

roBbI.ll;0Jl8HllH. 3To o6ycJIOB.ll;8HO TpeM.ff rJiaBHbIMH qiaKTOpaMH: I) yBe.JllI1fe

Hll0M MaKpOCKOIIll1l:0CKOrO cetJ:9HH.ff BSaHMo.n;eil:CTBHR 60M6ap.ll;1IPYIOmIIX 'IaCTI~ 

c BemecTBOM MHllleHII · Lin ·.· , ti:TO B c.rryti:ae TOHKIIX MlillleHeil: cKasHBa-

eTCH IIpHOJllI8IIT_8Jil,HO' O.n;MHaKOBO npll Bcex t.E ; 2) '60.Jiee paSBIITW/1 

a.n;poH-M03OHlIHM Racxa.n;oM, 06pasyrom11MCH B Heynpyrnx H.n;epHHX CTOJIKHO;_ 

BeHIIRX, lfTO .CBHSaHO, B OCHOBHOM, C' H8OOJU,lfilIMH 3Ha1l:8HHRMH A E 

I) 3To CBHSaHO C KOHKpeTHbIMH YCJIOBHRMH 3KCIIepHMeHTa, OIIHCaHHoro B 

· padoT/2/. CpaBHIITe.m,HHe pac~eTH noKasaJIH, ti:To SKpaH cyn\eCTBeHHO 

BJ!HH0T JllillJL Ha. MaJlli[e 3Heprcioo,n:eJieHJIR L1 E < 2 Mi;IL "' 



3) OOJThlfilIM BRJ18.I(OM TmKe.JlliX r}.lparMeHTOB B CJJY"tJ:ae GaAs }! Il_pOTOHHOI'O 

nyqKa, KOTOpHM CJiaoee ,ll;pOOllT ,mpa-MHITI0HI1, "tJ:eM IJY'IOK TSV::0J'illX l10H0:3. 

> 10· 
f 

---.:: 
.LJJ 
~10• 

::::::. 
105 

p 
' . 
I 
t, 

16' ' 0~2~-77----;-~~~~~....__._....,....._._.___._.__,_j 4 6 8 10 12'0 2 4 6 ·s 10 12 14 
~E. MeV 

Puc. I. 
1IncJio c.7.1Yi:rae :meproBH.n;eJiemm AE B paci:reTe r:i:a o.n;HY 6oi-.1uap

.n;npyrcmyro 1J:3CTUIJY - II.POT OH HJIU HOH 12c .CIIJIOillHHe I'HCTOrpaMMH
GaAs, nyHKTHp - Si. 

0THOCHT0JlhH8.iI pOJII, STMX fliaKTOpOB HarJI,mHO BH,IJ;Ha II3 puc .J' I',n:e 
rrpuBe,JJ;eHI.I He samfCRII\He OT ceqemrn OTHOIII0HlilR qacTbT 
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OTHOIIIGHMR OJIH3KI1 K e,JJ;Hr-nru;e, II.PH' MeHblill!X M OOJThlillIX 

,ll;810T BRJ18,JJ; COOTB0TCTB0HHO ,IJ;Ba .n;pyr:nx ~aKTOpa.· 
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. He 3aBIICRil1lil0 OT C0l!0HIIH OTHOIII0Hlil.FI qacTOT 3HeprOBbl,JJ;0JI0HIIJI B 

. apcem1,IJ;e raJI.JIIDI rr B KpeMHMM. CnJIOIIlHaR K.PMBM - paci:reT ,ll;JIR 

nyqKa IIOHOB yrJiepo.n;a, TIYHKT!'I.P - ,JJ;JllI nyqKa IIpOTOHOB. 
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XOTH SHe_prOB!1,JJ;eJieHI1e IIO,JJ; .n;eHCTB:IeiA HO HOB 
12

c 3aMeTHO, 60JII,Ille, 

i:reM B IT'J'!Ke II,POTOHOB, paBHOHOPMHPOB8HHJle BepOHTHOCTH 
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rrpmnni:recKII Ile 38BHCJIT O':? TIII18 OOM6ap.JJ;Hpyrome::i "tJ:8CTIID;bl ( m.1 '. puc. 3) • 

... 
I 

~ 102 
L -
~ ......... 
l.l.J 10 
<] 

----'<-0 
' 1 

0 

_,zc 
--- p 

2 /4 6 8 10 12 14 
llE, MeV 

Puc.3. 

PaBHOHOpl'.rn:poBam-rue BepOJITHOCTII sueprOBbl,JJ;eJieHHR B CJioe rro.u 
., 12 ( ) ,neHCTBHGM II'.{'!K8 UOIIOB C CI1JIOiilH8.iI I'HCTOrpaMMa M nyqIW 

IlpOTOHOB (rryHKTHp) • 
/ 

TaK .JKe' R8K II B CJJYtJ:ae K_pef.~HHR/
2/' cyMM8pHiiitl cneKTP ::meprOBH,JJ;e

J10Hl'l.ff B GaAs OIIHCUBaeTC.iI CYMMOli .JJ:BYX 8IWIIOH0HT. lI_pn 3T01/I IIOR838-

T0Jl!, HaHOOJiee Ba.JKHO}I C TOtJ:Ril 3peHMR parom~iOHHHX cooeB SJieI<TpOHHb!X 

npn6opoB MG.I(Jlel!HO cna.n;a10meii SKCIIOHGHTbl MO.JKHO C'IHT8TI, He 33BMC.fill.lHM 

OT "TJ-IIIa OOM08PMPYIDll111X 'I8CTIID;, 1:J:TO I103BOJIJieT .I(GJ18TI, Ol\GHltH 1J:11CJI8 

cooen B nyqKax nonoB pasJIINHHX THIIoB • 
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