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CoapeMeHHhiii ycKopnTenb qacTnu BhiCOKRX aaeprnit npencTaBnHeT 

co6oit cnmKHhiit KoMnneKc IPnanqecKoit annapaTypbi If o6opynoaaHRH. Ilpn yc

KopeHRR H TpaHcnopTRpOBKe ny'IKOB '18?TRU If RX B38RMOll9itCTBRH C_ Hllp8Mlf 

KOHCTpyKUROHHbiX MaTepuanoa If MRllleaeil: acnencTBRe KacKanao-ncnapnTenbHbiX 

npouecCOB B03HRK8IDT RCTO'IHHKH BTOpH'IHOI'O H3ny'I9HRH. 

:l1any'leHH9 OT aTHX HCTO'lHHKOB npOHHKaeT qepe3·38IUHTY H coanaeT Ha 

ee aaelliHeil: noaepxaocTu HCTO'IHHK co cneKTpanbHo-yrnoBhlM pacnpeneneHHeM: 

'18CTHU COpTa j (1) 

cM2 ceK Mas cTepan. 

rne i - copT qacTHu: aeitTpOHbi 1 npoTOHhi, nHoHhi H T.n.; Eo - aaeprHH 

yCKOpHeMbiX '18CTHU; r - pannyc-BeKTOp, xapaKTepH3YIOIUKit nono:lKeHHe 

aneMeHTapHOI'O noaepxHOCTHOI'O HCTO'IHHK8 dS ; E - aHeprHH BTOPH'IHOit 

qacTHUbi ( 0 < E < E ) ; 0 - aeKTop, xapaKTepnayroiUHit BbrneT qac-- .o ... 
THU B TO'IKe r•Yfanyqea.He OT noaepXHOCTHOI'O HCTO'IHHK8 CO cneKTpanbHO-yr-

nOBbiM pacnpeneneHH9M ( 1) .. pacnpOCTp8HH9TCH B B03llYlliHOit cpene, C03llaBaH 

p8llH8UHOHH09 none BOKpyr yCKOpHT9nH. 

IlpencTaBHM cneKTpanbaoe pacnpeneneHHe B npoHaBonbHoft· TO'IKe nonH 

OT noaepXHOCTHOI'O HCTO'IHHK8 B BHne: 
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F
1 

(E') = FJ1>(E') + FJ2>(E') , ( 2) 

rJle Ff,l>(E') H F~2>(E') COOTBeTCTBeHHO cneKTpanbHOe pacnpeJleneHHe 

'18CTHU COpTa i , nonaBillHX B TO'IKY JleTeKTHpOB8HHH, 6es pacCeRHHR R C 

pacceRHHeM B BOSJlYillHOH cpeJle. 

M O:lKHO sanucaTb, 'ITO 

F(1) (E') =I 
I S 

N (E
0

, 1 ,E , 0 ) 1 • -+ e :.."J..(E ) lr> -"t 'I 
~1 -----------~d~O~o~-- dS , 

?-1'12 

F~2>(E') ="J.. If IN (E
0
,; ,·E ,0 )M

11 
(i',E ,0 ,E',l')dEcJSdfl , 

I srt B I . 

( 3) 

I'Jle dS- aneMeHT noBepXHOCTHOro HCTO'IHHKa; r' p8JlHyC-BeKTOp TO'IKH 

JleTeKTHpOB8HHH; :::£ (E ) -, MaKpOCKOUH'IeCKOe Ce'leHHe • BS8HMOJleHCTBHH; 

.... 
o = 0 

-+ 4 ... , 

r - r 

I r - r I 
HanpaBneHHe OT HCTO'IHHK8 H8 TO'IKY JleTeKTHpOB8HHH; 

M (r ,E, 0 ,E' ?-) - cneKTpanbHoe pacnpeJleneaue 'laCTHU co pTa · i B TO 'IKe 
II . 

JleT9KTHpOB8HHR OT '18CTHU COpTa j , HCnycKaeMbiX HCTO'IHHKOM B TO'IKe 

'18CTHU CODT8 "i" .... o E' -. aaeprHSI t> noll yrnoM 
'18CTHU COpTa "j" .M 8B • CM2 

'18CTHU COpTa i B TO'IKe JleTeKTHpOB8HHHo 

B TaKOH nOCT8HOBKe B H8CTORIIlee Bp9MH sa)laqa He MO:lKeT 6biTb peme
; 

H8 Hs-sa orpaHHt,IeJIHOH HH$OpM8UHH OTHOCHTanbHO. $yHKUHH ( 1) • KpoMe Tor'o, 
-+ .-+ -+ 

pacqeT $yHKUHH M II (r , E, 0 , E,, r , ) BBHJly . cnO:lKHOCTH peanbHOfi reoMeT-

pHH saliiHTbi ycKopnTenefi MO:lKHO npousBecTH TonbKO MeToJloM MoHTe-Kapno 

npH 6onbillHX SaTpaTaX BpeMeHH Ha 8BM •. 

3aJla'la ynpomaeTcH, ecnu npHHHTb cneJlyJOIIlHe npennono:lKeHHH. PaccMoT

pHM TOnbKO HefiTpOHHOe . HSny'leHHe, BbiXOJlHIIlee C UOBepXHOCTH S81IlHTbi, no -

CKOnbKy OHO BHOCHT OdHOBHOH BKnaJl B nosy /1-5/. 
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Aaanus HMeJOmlixcH aKcnepHMeHTanbHbiX H pacqeTHbiX naHHbiX r 

HbiM pacnpeJleneHHHM HefiTpOHOB sa S81IlHTOH yc~opHTenefi /€ 

'ITO HX <flopMa Mano MeHHeTC_.H OT. TOnliiHH~I 381IlHTbl H aHepi'HH E0 .J 

panbHo-yrnoBoe ·pacnpeneneane HefiTpOHOB ( 1) n_ocTO.HHHbiM no 

HOCTH S~liiHTbi H p83JlenHM cneKTpanbHYlO H yrnoBylO COCT8BJJ 

TbiBaH, 'ITO · r =· r a"' li: . dS = rd rd 0' • Bbipa:lKeHne {4) 

C8Tb B BHJle: 

rJle 

F2 (E'.J =I I I· :r Q-(r, o'J 11 (EJ 12 r« J x 
r IT E {!• .. 

.... .... .... 
., X M ( r, 0 ~ E, 0 , E , , r , ) X rdr dO. dO, dE , 

.... . , 
Q ( r, 0) - MOIIlHOCTb noBepxHOCTHOI'O HCTO'IHHKa, 

.... 

Hefi'l 

CeK• 

. u 12 ( o J cooTBeTcTBeaao cneKTpanbaoe·u yrnoaoe pl 

HefiTPOHOB HCTO'IHHKa. 

· j 0 
I ( E ) dE = 1 ; 

1 
0 

I I rn Jan 
({ 2 

1 • 

floBepXHOCTb H.C~TO'IHHK8 npencT8BHM B BHJle KOHe'IHbiX Y'I8CTKOI 

KOTOpbiX Q (r, 0'.) = Qm = const • Torna 

F2 (E') = "J.. Qm Mm (E') ' 
m 

I'Jle 

- .... 
/t!m (E') = J f I f 11 (E) f 2 (0 ) X 

r 
m a;, !1 B 

.... , .... 
, E' , ;. ') r dr dO dO ' d~ • X M (r, 0 E , o 
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( 2) 

:neKTpanbaoe pacnpeneneane 

IOB8HHSI1 6ea paCC9SIHHSI H C 

( 3) 

,0 ,E',;')dEdSd!.! .. 

- ~8llHyC-B8KTOp TO~KH 

ce~eaHe\ BaaHMonetl:cTBHsr; 

Ha TO~KY ll9T9KTHpOB8HHHj 

~ ~aCTHU COpTa . i B TO~Ke 

:aeMblX HCTO~HHKOM B TO~Ke 

E' -. aaeprHst 

~lla~a ae Mo*eT 6biTb pewe

o· <JiyHKUHH ( 1). KpoMe Toro, 

no*HOCTH peanbaotl: reoMeT-

1IbKO MeTonoM M oaTe-Kapno 

He npennono*eHHSI. PaccMoT

: noBepxaocTH aaiiiHTbi, no -

'· 

!. 
I 
I 
r 
I 

AaanHa HMeromnxcSI aKcnepnMeHTanbHbiX H pac~eTHbix naHHbtx no cneKTpanb

HbiM pacnpeneneHHSIM aefiTpoHOB aa aamnTotl: ycKopHTenefi 16- 91 noKaa~n, 
~TO HX <JiopMa Mano M8HSI8TCSI OT TOniiiHHbl 38IIIHTbl H 9H8pi'HH E0 .DpHM8M C1I8KT

panbHO-yi'nOBOe pacnpeneneaHe aefiTpoaoB ( 1) n_ocTOSIHHbiM no Bcefi. noBepx-. 

HOCTH 38IIIHTbl H paanenHM cneKTpanbHyro H yrnoByro COCTaBnstloiiiHe. Y~H

TbiBast,· ~TO . t =· r {f , H dS = rd rd 0' 0 Bbipa*eHHe . ( 4) MO:lKHO aaiiH-

caTb B BHne: 

... ... ... ( 5) 
x M ( r , 0 ~ E , 0 , E ', r ') x rdr dO dO' dE , 

.... 
· ' aefiTp. Q ( r, 0) - MOIIIHOCTb noBepxHOCTHOI'O HCTO~HHK8 0 . 2 j f t (E) 

CeK • CM 
rne 

.... 
. H 12 ( 0 ) - cooTBeTcTBeaao cneKTpanbHoe H yrnoBoe pacnpeneneHHH 

Heti:TPOHOB HCTO~HHKa. 

·? f (E). dE= 1 ; 
l 

0 

J f (0 ) dO 
([ 2 

1 • 

DoBepxaoCTb HCTO~HHKa npencTaBHM B BHne KOHe~HblX Y'IBCTKOB 11 sm .• nnSI 

KOTOpblX Q ( r' n,.) = Q m := const. • To rna 

F2 (E') =; Q m Mm (E') (6) 

rne 

.... 
M (E') J J J J 1

1 
(E) 12 (0 ) X • m a;« r 

m E 

... , ... 
'E',; X M (r, 0 E ' 0 , ) r dr dO dO' dE • 

( 7) 

/ 
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' !I 

!: 

I. 

\ 

li 

., II 
!t 
II 
il 
! 

3Ha'l:eHUSI ¢):HKuuu M,; ( E ' ) MoryT 6bl'rb IIO.IlY'i9Hbl 0 H81IpUMep, 

rrpu UCIIO.Ilb30B8HUU MeTOQUKU, rrpen.no)KeHHOii B pa6oTe \I lOI. oimaKO llllSI 
I ; 

orrpene.neHUSI . rro.nSJ ua.ny'l:eHUSI rroTpe6osa.nocb 6bt rrposecTu pacqeTbi no BceM 

fl S m QllSI Ka)KQO!i: TO'l:KU Q9T9KTUpOBaHUSI 0 'iTO T8K)K9 Tpe6yeT 60.IlblllHX sa-
l 

TpaT MalllHHHOrO Bp9M9HH. 

PaccMoTpUM pacqeT rro.nSI ua.ny'l:eHUSI anSI nosepxHDCTHoro KO.nbuesoro 

UCTO'l:HUKa, reoMeTpUSI KOTOporo 1IpUB9Q9H8 Ha puc. 1. Paane.nUM IIOBepx

HOCTb UCTO'l:HUKa Ha 2 X n liD cp
0 

H 2 X m liD (} 0 ( . 0 ~ 00 'S_11 ) paB:._ 
i • 

HblX. yqacTKOB, llllSI KOTOpblX Q mn MO)KHO C'l:HT8Tb IIOCTOSIHHbiM. IlpuMeM, 

'iTO aamHTa Ha K8)KQOM y'l:aCTKe UMeeT BUn UU.IlUHnpH'l:eCKOrO cerMeHTa IIOC-

TOSIHHOii TO.IllllUHhl dmn (puc. 2) • l1CIIO.Ilb3YSI 060SH8'i9HUSI 0 yK838HHble Ha 

puc. 1 llllSI . Ro >> ~a (eo)'. UMeeM 

.... 
f 1 (E) i f 2 (0 ) M (E')=Il~ a j I I mn · . mn 

n E !l0 0 I 

I ... 
x M r e , E 

. 0. 
n , E' , r , t/J ) dO 

0 
an\ 

! 
dE • 

I 

X 

( 8), 

ll.nSI TO'l:KU ll9T9KTUpOB8HUSI· p ' 

m~fi-qepea ueHTp Kbnbua u cepenuHy 

X(O"Y' (rpaHHua paane.na aeM.nSI -

HaxbnSime!i:CSI Ha IIpSIMO!i:, IIpOXOQSI-
1 i 

yqac'ljKa IIpU i = ! 1 , B II.IlOCKOCTU 
i : 

Boany~) QOCTaTO'l:HO 3H8Tb cpyHKUUU: 

'« 
1 

(E', r , t/J ) 

.... 
M ( 0

0 
, E , p 

=j 
0 E 

I J f 1 (E) 

Mo 

... 
f t (0 ) X 

2 
I 

,E'.,r, t/J) d00 dO dE • ( 9) 

i ' i 
.Bbl'l:UC.Il9HUSI 3H8'i9HUii 9TUX cpyHKUU:!i: He06XOQUMO BbliiOriHUTb llllSI 0:::; t/J :::; TT 

u: 0:::; r 
i 

$. 00 IIpU j = 1 , • • • m 1 TaK Kai 
I 

m 2m+1-J 
i ' 
(E ' , r , . t/r ) = m 1 [ E ' ~ r , ( rr - t/r ) ] 

6 

. 

... 

l , I l : ·.· .. ! ·' 

·1 
i 

! 
I 

'I 
' 

. ·J. 

KpoMe Toro, ua-aa cuMMeTpHH no. ¢ 0 
r . . -2n+1-1 - r, u 

TaK~M o6paaoM, OKOH'l:aTenbHoe Bhlpa*eHue nnSI crreKTpanbHor 

He!i:TpOHOB B 1IpOU3BO.IlbHOii TO'l:Ke p' UM99T BHn: 

F 2 (E') =llz 
2n 2m . . 

l: l: a 11 Q 11 '« 1 ( E' , r , t/J 
1=1 /=1 

) 

nnSI paC'l:9TB; 3Ha'l:9HH!i: F 2) (E, ) B npyrux TO'l:Kax, HaxonSim 

paccTOSIHUU 1 'iTO U TO'l:Ka P' , H81IpUMep, 110 BCSM 2n H81I] 

.·Ha yro.n flcp o IIOC.Il9QOB8T9.1lbHO 'CMeCTUTbu UCTO'l:HUK .( 

' 
'; ~ ' 

flpeQ.Il0)K9HHblit Bbllll9 MeTOll 6bl.ll. UCIIO.Ilb30B8H llml pac• 

qeHUSI BOKpyr cuaxpo¢aaoTpoHa Ol1Hl1. B .nuTepaType He UM 

UUH 110 yr.llOBOMY pacrrpen.eneHHIO HeiiTpOHOB 3a 3all1UTO!i: yCKO 
... I 

QUMOMy, f 2 ( 0 ) = A c;:os n (} , n.nSI KoTopoii rrpene.nb 
I 

6ynyT MoHoaarrpasneHaoe u,uaoTporrHoe pacrrpene.neHuSI. Ec.nu rrJ 

. ... 
f 2 (0 ) = - 1- f>({}-8 0 ) , 1 TO Bblp8)K9HU9 (9) 6yneT. UMeTJ: 

2rr r 

'«
1

(E_',r,t/J) =f f f/E) M(0
0

,E, E'tr,t/J )d0 0 dE 
E !leo' 

Be.llU'l:UHbl YllS.IlbHblX MOlllHOCTeii UCTO'l:HUKOB HeiiTpOHOI 

.nuTb no c.neny10meA ¢opMy.ne: 

Em ax 

QJI 

f f 1 (E) dE 
8 mln 

r!> J I 
Eraz £.

1 
( EJ dE 

100meV 

rne <I>,, cpeQHSISI II.IlOTHOCTb IIOTOKa HSiiTpOHOB C 9Hepr1 

yqacTKe !l S 1 1 

ll.nSI UU.IlUHQPU'i9CKOii .38lllUTbl MO)KHO 38IIUC8Tb: 

<1>/1= !lz
1 

all 
M ' (3, d

11 
I >. 
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biTb nony'leHhi, aanpRMep,. 
! 

paooTe\110/, OaaaKo ang 
l 

npoBecTH pacqeTbi no BceM 
' 

aKJKe Tpe5yeT 6onbniHx sa-

IOBepXHOCTHOrO KOnbUeBOrO 

1. J7asaenRM noBepx-

( 
1:o ~80 <:..11 ) paB:.. 
1 • 

·aTb nocTOSIHHbiM. OpHMeM, 

EILipH'IecKoro cerMeaTa noc-
-- ~ • I • 

,5o3aaqealm, yKasaHHbie aa 

.... 
(0 ) X 

( 8) 

neficg aa :npSIMoi!:, npoxoaSI-

' llpll: i = I r . B nnocKOCTH 

lOCT8TO'IHO 3H8Tb ~yHKUHR: 
I 
I 
I .. 

l ) X 

( 9) 

I 
! 
I 

I 

I 
l 
1 
J . 

. r 

KpoMe Toro, Hs-sa cHMMeTpll:H no . ¢ 0 r 2n+t-1 = r, 11 1/1 2n+1-l =1/11 

TaK~M o5pasoM, OKOH'IaTenbHoe BblpalKeHHe nnSI cneKTpanhaoro pac11peneneHHSI 

HefiTpOHOB B npoll:3BOnbHOfi TO'IKe p' ll:MeeT BHLI: 

2n 2m 

F2(E') =l:lZ ~ ~ a}IQJI m}(E',r,lf! ). 
F=-1 }=1 

(10) 

nng pac'leTa 3H8'16Hll:i!: F 2 ( E ' ). B npyrRX TO'IKax, H8XOLISIIUIIXCSI Ha TOM JKe 

paccToSIHRH,'ITO 11 TO'IKa P' , aanpHMep, no BCeM 2n aanpaBneaHgM, aano 

H8 yron /).rp o nocneaoBaTenbHO 'cMeCTHTb" HCTO'IHRK .( 2n - 1 pas, 
' . 

OpennoJKeHHbii!: Bbl~e· MeTon ohm. Rcnonh30B8H ami pacqeTa nonSI ~~~ny-
qeHHSI BOKpyr CHHxpo~asbTpoaa OHHH. B nHTepaType ae RMeeTcg RH~opMa-

~_ • I 

Ull:ll: no yrnoBOMY pacnpea~neamo Hei!:TpOHOB 38 38IUHTOi!: yCKOpifTeneit, 00-Bll:• 
... I 

LIIIMOMY 
0 

f 
2 

( 0 ) = A c;;os n () t ang KOTOpOfi npenenbHbiMR cnyqagMR 
. I • 

5yayT MoHoHanpaBneaaoe Hi H30Tponaoe pacnpeneneHHSI. EcnH npeanonolKRTb, 'ITO 
i . ; 

f 
2
.(0 ) = _l_ 8(8-8

0
) · .. t TO Bblp8lK6Hll:e (9),/ oyaeT RMeTb 1 Bll:LI: 

217 

(11) 

BenH'IIIHbi yaenbHbiX MOIUHOCTei!: HCTO'IHRKOB HeitTpOHOB MOlKHO Bbi'IJrC

nHTb no cnenyiOrueft ~opMyne: 

8 maz 
f . I 

1 
(E) dE 

8 mln 
( 12) 

rne Ill 
11 

- cpenagg nnoTHOCTb noToKa HeitTpoHOB c sHeprHelt > 100 MaB aa · 

yqacTKe l:l S J 1 

llnSI UHnHHL1Pll:'I6CKOit .38Illll:Tbl MOlKHO sanHC8Tb: 

/ 

] ' (13) 



• j 

i 

r.oe S 1 

/). Z I 

- paBHOMepHO pacnpe.oeneHHhlit HCTO'IHHK HeitTpO~OB Ha Y'I~CTKe . 

, Heii:TplnpoToH; I 
0 - nonHoe 'IHCnO npOTOHOB 1 fiOTepRHHhiX Ha 

Konhue; .\ · - .onHHa ocna6neHHSI noToKa Heii:Tpoaoa; d - Tonmnaa aamn-

Tbij M' [ .3, d I.\ ] - HHTerpan Moil: epa I 121; a - KoHcTaHTa. 

C yqeToM ( 11-13) Bbxpa)!(eane ·c 10) 6y.oeT HMeTb BHJl: 

1-TI 2m 
F2 (E ') = a g I 0 2; }; S 

1 
W [ 3, d

1 1 
I.\ Ul ( E ', r , r/1 ) , 

1=1 /=1 
( 14) 

I".Oe g - OTHOIIIeHHe HHT9I"panoB B Bblp8)!(9HHH ( 12). 

PacqeThi 6hmH BbmonHeHhi .onR n := 26, m = 3 H .\ = 150rlcM2. 

3Ha'leHHSI tPYHKUHll: ( 11) ·Bbi'IHcneHbi MeTo.ooM MoHTe-Kapno 1101 nlllSI. 

11 (E ) , nony>~eHHoi!: B pa6oTax 1~,111. 

-BenH'IHHhi S 1 6hmH onpeJleneHbi cornacao tPYHKUHH npocTpaHCTBeHHoro 

pacnpeJleneHHSI 'aeil:TpoHoB S 0 ( z ) , H3MepeHHoii: B paooTe I 131; f S
0 

(z)d; =l. 

MomaoCTb JlD3bi onpe.oen.SinH no Bbipa)!(eHHJO: 

D = f K (E') [ F 1 (E') + F
2 

(E') ] .dE' , ( 15) 
E' 

I".Oe K(E')- tPYHKUHR nepeBo.Oa nnoTHOCTH fiOTOKa Hei!:TpOHOB, B MOIIIHOCT~ 

.003blo 

Ha pac. 3a noKaaaH nnaH caaxpo$aaoTpoHa c pacnono)!(eHHeM .oavx 

HCTO'IHHKOB (K8)!(Jlh!H no 3o 108 Heil:;piCeK), HMHTHpy!O~HX MHIII9HHYIO CT8HUHIO 

H "'noaymKy .. npoToHoB Ha nepBoM aTane Me.oneHHoro BhiBo.oa. Ha pac. 36 

.08HO pacnpeJleneHHe d J 1 .OnSI OCHOBHOH ( cymeCTBYIOIIIeii:) H uononHHTenbH~H 

38lliHTbl ( HeOOXOLIHMOil: xi pH yBenH'I9HHH HHT9HCHBHOCTH . JlO 5_.JQll npoTiUHKn) • 

I130Ll03Hbl9 KpHBbie BOKpyr CHHXPOtP830TpOH8 ( pHC. 4 H 5) nony'leHbl LinSI 

. tlBYX cnyqaeB: a) npH cymeCTBYIOIII9il: 38lliHTe H HHT9HCHBHOCTH 5 • 1010 .
1

H 

5 • 1011 npoTIUHKn 6ea BhiBOLia npOTOHHOI"O ny'IK8j 6) C ~ononHHTenbHOi!: sa

IIIHTOit npH HHTeHCHBHOCTH 5 • toll npoTIUHKn H 9tPtP9KTHBHOCT~ BhiBOL18 80%. 

8 ,• 

,\, 

I! 

\l 
n r 

1;, 

I 

I 
~ 
r. 
I 
I 
i 

I 

ll( 
t, ~ 

r 
~. 

:1 

i\ 
!, 
~ . 
I, 
r; ,, 
I 

f 

Ha pnc. 6 .oaHHhie pac'leTa cpaBHHBBIOTCR c aKcnepn: 

ayni.TaTaMH, nony'leHHhiMH B pa6oTe 1 14 1 H aBTopaMH Hac, 

Hameii: pa6oTe H.aMepeHHe noneit Hany'leHHR npoao.onnocb l 

ycKopeHHhiX npoTOHOB Ha M0Jl9nb cenTyM8 $opM8I'HHT8o nng 

aoaancg B F 3 • - C'leT'IHK c nonHaTHneHOBhiMH aaMe.onHT' 

TonmHHhi I 151. 3aa'leHne · K08tPtPHUHeHTa a B Bhipa)!(eHHH 

'19H01 H.CXOJlR H3 COI'n8CHR 8KCnepHM9HTanbHhiX H. p8C'I9THhiX 

npaaneHHR 2 ( pnc. 6). nng. Yll06CTBa cpaBH9HHII 8KCnepHM9HT 

Hb19 _.08HHbl91 COOTB9TCTByromHe HanpaBneHHRM 1-4, yMH0)!(9H 

Tbi: ·tot. toO, to-1, to-2. 

' 
Ha pnc. 7 npHBeJleHbi .oaHHbie pacqe:ra H aKcnepHMeHT 

HHIO CyM~8pHOH MOIIIHOCTH Jl03bl no p8JlH8nbHbiM HanpaBneHJ 

poHa~ · Ha 9TOM )1(9 pHcyHKe npHBeJleHbi aKcnepnMeHTanbHbie 

rnx ycKopn<x:eneit: I 16,171• 

. Aaanna JlBHHbiX, npHBeJleHHbiX Ha pHc. 6 H 7, noKa3biE 

.Hbie pacnpeJleneHHR nnoTHOCTeii: noToKoB 6bxcTphix aeitTpoJ 

MOIIIHOCTH .003bl COI'nacy!OTCII C .08HHbiMH 8KCnepHM9HTa. :3T . . r 
.oaeT B03MO)!(HOCTb p9KOM9HJlOB8Tb npeJln0)!(9HHbiit M9TO.O JlnSJ 

noneii: H3ny'leHHSI BOKpyr BbiC_OK08HepreTH'I9CKH.X YCKOpHTenej 

naTepaTypa 

1. J. Baarli, A~H.Sullivan. Health Physics, 11, 

·2. n.c .. 3omm H np. ITpenpH~T OIUIH,2251, ny5aa, 1965. 

3. B.H. ne5eneB H np •. ITpenpHHT. OHHH, P-2177, Uy5aa, 19 

4. J. Baarli, A.H~Sullivan. Proceedings of the
Symposium on Accelerator Dosymetry.and Expe 
New.York~ November 3-5, 1965, p. 103 • 

5. C.M.Wallace. RHELIMR3, 1970. 

6~ W.Gilbert et al. UCRL•l7941, 1968.· 

7. P.P.Omberg and H.W.Patterson. UCRL-17063, 

8~ H.W.Patterson et al. UCRL~l9389,-1969. 
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IHHK He!iTpOHOB Ha Y'lii;CTKe . 

) . npOTOHOB1 llOTepSIHHbiX Ha 

mos; d - Tonmnaa aaum-

il - KOHcTaHTa. 

HM9Tb BHJl: 

R(E',r ,tfr ), (14) 

: 12). 

oM MoaTe-Kapno 
1101 

nll!H 

ljlyHKIIHH npoCTpaHCTB9HHOrO 

B pa6oTe /131; J S
0 

(z) d; = 1. 

lE' , (15) 

)K8 HeliTpOHOB. B MOillHOCTb 

Ha c pacnono)l{eHHeM JlBYX 

~pyromHX MHWeHHYIO CT8HUHIO 

'aiwro BbrBona. Ha pnc. 35 

TByrome!i) H JlOrrOnHHTenbHO!i 

oc~~ no 5 .toll npoTiunKn). 

· ( pnc. 4 H 5) nony'leHbi Jlnsr 

HHTeHcHBHocTn 5· tolO H 

1; 6) c · ~ononHHTenbHOli sa

~ljlljleKTHBHOCT~ BbiBOJl8 80%, 

Ha pnc, 6 naHHbie pacqeTa cpasansaroTcH c sKcnepHMeaTanbHbiMH oe

syni:.TaTaMH, nony'leHHbiMH B pa6oTe I 141 H aBTopaMH H~~T~HIIIeli pa6oTbi, B 

Hawell pa6oTe H.sMepeHHe nonell Hsny'leHHH npoBonnnocb B pe)I{HMe c6poca 

ycKopeHHblX npOTOHOB Ha MO}lenb cenTyMa ljlopMarHHTa, nnH 9T0!1 uenH HCllOnb-

30BanCH B F s. - C'leT'IHK c llOf!HSTHneHOBbiMH saMennHTenHMH pasnH'IHOH 

TonmHHbi I I 51. 3Ha'leHHe · KosljlljlHuHeHTa a B Bb1pa)l{eHHH ( 14) 6brno nony

'!eHo, H.CXOJlH H3 cornaCHSI 9KCnepHM9HTanbHbiX H. paC'I9THbiX Jl8HHblX Jlml Ha -

npasneHHSI 2 (pH c. 6). nnH YJl06CTBa cpaBH9HHSI 9KCriepHM9HTanbHbie H pactieT

Hbie Jl8HHbi9 0 COOTBeTCTByJOIIIHe HanpasneHHSIM 1-4, YMH0)1{9Hbl Ha KOscpljlHUHeH

Tbi: 101• 10°, ta-1, 10-2. 

Ha pHc. 7 npHBeJleHbi JlaHHhre pacqeTa H sKcnepHMeHTa no pacnpeJlene

HHro cyM~apHO!i MOWHOCTH Jl03bl no p8JlH8nbHbiM HanpaBneHHSIM CHHXpoljla30T

poHa~ · Ha aToM )l{e pncyHKe npHBe)leHbi sKcnepHMeHTanbHbre JlaHHbre Jlnsr Jlpy

rnx ycKopH'I;ene!l: 116,l7 1 • 

. Aaanns JlBHHbiX, npHBeJleHHhiX Ha pnc. 6 H 7, noKa3biBaeT, 'ITO pac'!eT

Hbie pacnpe)leneHHH nnOTHOCTe!i llOTOKOB fibiCTpblX He!iTpOHOB H CyMM8pH0!1 

MOWHOCTH Jl03bl COrnacyroTCH C Jl8HHblMH 9KCnepHM9HTa, 8TO o6CTOS!TenbCTBO 

Jl89T B03MO)I{HOCTb peKOM9HJlOB8Tb rrpeJln0)1{9HHbll1 MeTOJl JlnSI nporH03HpOB8HHSI 

noneti H3ny'leHHSI BOKpyr BbiC.OK09H9J?reTH'I9CKHX yCKOpHTene!i, 

1. J. Baarli, A.H'.Sullivan. Health Physics, 11,353 (1965f: 

2. n.c •. 3onHH H ap. npenpnJiT OHHH,2251, lly6Ha, 1965, 

3. B.H. ne6eaeB H ap •. nperrpHHT OHHH, P-2177, .lly6Ha, 1965. 

4. J. Baarli, A.H.Sullivan. Proceedings of the. USAEC First 
Symposium.on Accelerator Dosymetry.and Experience, 
New.York, November 3-5, 1965, p. 103. 

5. C.M.Wallace. RHEL/MR3, 1970. 

6; W.Gilbert et al. UCRL-;-17941, 1968. 

7, P.P.Omberg and H.W.Patterson. UCRL-17063, 1967. 

s. H.W.Patterson et al. UCRL~l9389, 1969. 
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9. n.H. 3altueB H np. Coo6meaHe OHHH, P16-6057, )ly6aa, 1971. 

10. n.P. KHMellb H AP· Coo6meHII9 OHHH, P16-6182, lly6aa, 1972 • 

. 11. n.H. 3altueB H np. BonpOCbl lt03HMeTpiiH H aamHTbl OT H31IY'l:9HHll. 
•' Bbm. 12, 1971. AToMHattaT, Bbm. 12, 1971. 

12. J.T.Routti, R.H.Thomas. Nucl.Instr.and Methods, 76t 
157 (1969) • ' --

13. n.H. 3altueB H np. Coo6meaHe OHHH, P16-6059, ~y6aa, 1971. 

14. B.H. ne6enes. npenpiiHT OHHH, P-2446, lly6aa, 1965. 

15. n.c. 3onHH. npenpHHT OHHH 2252, lly6aa, 1965. 

16. C.H.Distenfe1d, R.D~Co1vett. Nucl.ScL and Eng.,.26, 117 
(1966) • 

,·,· 17. J. Baarli; CERN DI/HP/59 ,·1964. < • ~ 

I 

l PyKonHCb nocTynHna B HattaTellbCKHlt:oTnen 
9 ~eapanH 1972 rona. · 

i 

PHC. 1. feoMeTpHH pacqeTa fiOIIH H3ny'l:eHHH OT KOIIbU9BOrO IICTO'l:HHKa. 
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. PHc. 2. HneanHaauHH aamHTbl ycKopHTenH ( D 1 ..: MomaocT~ 
panHallbHbie aanpaaneHHH). 
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i7, lly6aa, 1971. 

182, lly6aa, 1972. 

mHTbi oT nany'leHid~. 

:.and Methods, 76; 

59,· ,P.y6aa, 

fl8 1 1965. 

165. 

ScL and 

1971. 

Eng.,,26, 

. ·' ,· 

H3ASTenbCKHi!:OTAen 
1972 ~0):18, 

117 

. ~ ,· 
lawuma · 

•T.KOnbueBOrO HCTO'IHHKSo 
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/ 

Pnc. 2. H~:~eannaaunH aamHTbl ycKopnTenSI ( D 1 
pa~:~nanbHbie ltanpaaneltHSI). 
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PHc; 3. DnaH CHHXp0~830TpOHa (a) H pacnpeneneHHe 381IlHThl (o) 1 - OC
HOBHast ( cymecTsyromast) · aamHTa, 2 - nononHHTen&Hast aamHTa. 
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.I 

0 fOQ 200 300M 
39140 

PHc. 4. Maonoaaoe none BOKpyr CHHxpo~aaoTpoaa npH HHTeacH 
(5. toll) npoTiuHKn, Moap/qac (uH~paMH y ocen oooaaaqeHhl 
Kos.paaneneHHst Kon&ua). 
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a.. 

eaHe aanmThi (o) 1 - oc
nbaasr aamnTa, 

14 13 

0 100 200 300M 
89 40 

Pnc. 4. Haonoaaoe none BOKpyr cnaxpo~aaoTpoHa npn HHTeHCHBHOCTH 5· 10~0 
( 5. 1011) npoT/unKn, Moaphtac ( un~paMH y ocei!: oooaHa'!eHbi JioMepa y'l:acT

KOB paaneneJinsr Konbua). 

18 



'r: 

• I '( 

i 

I 
! 

~ ;1 

i[' 

~ ·i 

i 
i 

14113 
QOOO& 

0 110 200 310111 

Puc. 5. MaOA03HOe none BOKpyr CUHXp0~830TpOH8 npH UHTeHCUBHOCTU 5.10
11 

npoT/rrUKn U Sljl~eKTUBHOCTH '·BbiBOA8 80%, M6sp/'18Co 
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200 ..too 6oo 300 .IQoo 1200 'tloo liOO 
~ACCTOIII[ OT . fUMDUif[CnfO UUITJA IICt:otDTUI. [w] 

Puc.~ PacnpeneneaHe nnoTHocTu no~oKoB 6McTphlx.aeATpoaoB (( 
no· panHanhHbiM aanpasneHUHM CHHxpo~aaoTpoaa. 1-4 - panaanhH 
neHHHj . + - peaynbTSTbl 'HSCTOHl!leA pa60Thl. (HanpaBneaue 2); 
JKe/141; f,l., 6 -To JKe (141 nnH aanpasneaHH 1,3,4 •. 
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HHTeHCHBHOCTH 5,10
11 

aa np~ 
/qac• 

2oo ..!oo 6oo 1oo .Jooo . 1200 , rJ.oo liOO 
httTOIIIU[ or. [[ON(ftUq[Cnt'O UUIDA YCIWtUUll. [w] 

PHc. a PacnpeneneHHe nnoTHOCTH flO':\"OKOB 6biCTpbiX. HeliTpOHOB (0,1 <E <14M sa) 
no· pannanbHbiM aanpaBneHHliM CHHxpo!jlaaoTpoaa, 1-4 ~ pannanbHbie aanpas
neHHH; . + - peaynbT8Tbl · HBCTOSimefi pa60Tbl (HanpaBneHHe 2); 0 - TO 
JKe ,114/; f, A , A - To JKe ( 14/ Llnll aanpasneHHH 1,3,4, . 
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PaCG!tiSMJl am L\IHrnpcl !jei<OPJ!!IIIIA, M 

PHc. 7. PacnpeneneHHe cyMMapaol!: MOillHOCTH noabi oT paanH'IHhiX ycKopHTenel!:, 
• - cHHxpoTpoa UEPH-(HaMepeHHH /17/); 0 .-.cHHxpoTpoa EHn (naMe-

. peHHSI /16/); -- - - CHHxpo!jlaaoTpoH OHHH /3/; - •- - CHHxpo!jlaaoT-
poH OHHH (pac'leT); - - HaoTponHhil!: HCTO'IHHK (pac'leT);(---, ;....:_ 

peaynbT8Tbl H8CTOS!Ill9l!: pa60Tb!), 

tJ 

f1 
ll 

(i 
'I 

Y CJIOBHB 06MeHa 

OpenpHHThi H coo6meHHSI 011HI1 pacchmaroTCSI 6ecnnaTHo, aa 
HMHoro o6Meaa,yanaepcHTeTaM, HHCTHTyTaM, na6opaTopHSIM1 6 
HBY'IHhiM rpynnaM H OTll9IIbHbiM yqeHbiM 6onee 50 CTpaH. 

Oony'laTeiiSIM H3ll8HHH 011HI1 npenocTaBnSieTCSI B03MO)KHOCTb 
SIBHTb HHHUH8THBY B 6ecnnaTHOll nOCbiiiK9 ny6nHK8UHH B lly6Hy 
o6Meaa npHHHMaiOTCH aay'!Hbie Kanrn, )Kypaanbi, npenpHHTbi n 
ny6nHKaUHH no TeMaTHKe 011fll1. . 

EJJ.HHCTBeHHbifi BHll ny6nnKauHfi, KOTopbiH HaM npHCbmaTb : 
8TO penpHHTbl l OTTHCKR CTaTefi 1 y)Ke ony6nRKOB8HHbiX ·B HBY'!Hbl 

H pSine cnyqaeB Mhi caMH. o5pamaeMCSI K aay'!HbiM yqpe)KJlE 
6onee KpynHbiM nony'laTenSIM aawHx HSJJ.aHHfi - c npocb6ofi 6ec 
cnaTb HaM KaKH9-nH60 KHHrH HnH BhlllHCaTb lliiSl aawefi 6H6nHO~ 

)KypHanhio H3Jl810lliH9CSI B HX CTpaHaX. 

0 TAeJlbHhle 38Dp0Chl 

J1sllaT9IIbCKHll OT)len 9)1{9rOllHO BblllOIIHSl9T OKOnO 3000 0Tll9J 
COB Ha · BbiCbinKY H3llaHHfi 011HJ1. B TaKHX aanpocax c,nenyeT 

yKa3biB8Tb HHll9KC sanpaWHBaeMoro H3JlaHHSl • 

AApeca 

0HpbM8 no BCeM BOnpocaM o6MeHa ny6nHK8UH5IMH 1 a TaK)K4 

oTnenbHhle H3JJ.aHHSI cnenyeT aanpaBnSITb no anpecy: 

Mocxaa,· 
F118BHbiii nO"lT8MT1 niH 79. 

HanaTenbCKHii oTnen 
06~eDHH9HHOrO HHCTHTyTB 

HDepHbiX HCCI19DOB8HHii. 

Anpec nnSI nocbmKH Bcex ny6nHKaunfi B nopSIJJ.Ke o6Meaa, 

6ecnna1-aofi nonnHcKH aa aay'!Hhie )Kypaanbi: 

. ,fofocxaa, 
F118BHbiil nD"lT8MT1 niH 79. 

Hayqno-TexHH"leCKBH oHOIIHoTeKa 

06~enHnennoro HHCTHTyTa 

HnepHbiX HccpenoaanHii. 


