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3KcnnyaTaUuR Bb!COK09HepreTHq~CKOro yCKOpHT9JlbHOrO KOMnneKCa npH~ 
.. BOJlHT K B~3H!U{HOBeHHIO BOKpyr Hero noneft H~HH3HpyiOIIlero H~nyqemiR,Y CKO-

·. 

. pHTenh, K~~ nro6ofi HCToqmiK HOH~3Hpyromero :HanyqeHHR, MO:!Ke'r xapaK_TepHao-
! .. .: • ;~ • ,. • .. • • ' • • .••• '. • 

BaTbCR: BbiXOJlOM H3l}yqeHHR1 ero KOM~OHeHTHbl~ COCTaBOM H cneKTp~n~HO-

yrnOBbiM pacnpeJ:leneHHeM, 

MaoroqHcneHHbie ai<cnepHMeHTanbHbie HccneJloaaimR; abmonaeHHhie aa 

, yCKOpHT9JlRX _c . 9HeprHefi qaCTHU BnJlOTb . JlO 33. faa (cM. 1 HaixpH

Mep,fl-:-5/), IIOKa3aJlH 1 qTo aa 3aiUHTHbiMH coopy:!KeHHRMH ~CHOBHOfi BK118J;l 

B CyMMapayiO MOIUHOCTb Jl03bl o6yC1IOB1IeH 6biCTpbiMH HefiTpOHaMH H qaCTH·.: 

uaMH BbiCOKHX aaeprufi ( ayKnOHbi H nHoHhi c aaeprHefi E > 20 Maa). 0Tcro}la 
. . 

?q~BH}lHa Ba:!KHO~Th_nonyqeHHR cneKTpaJlbHOrO pacnp9Jl9Jl9HHR yKa3aHHhlX BHJlOB 

H3llyqeHHfi. Jlng HeKOTOpb!X yCKOpHTeliefi TaKHe Jl8HHbl9 y~e nonyqeHbl/5-9/ • . . 
B aacToRmeJ:f·pa6oTe JlliR onpeJleneHHR cneKTpos 6~ICTpbiX· aefiTp_oaos' .::. 

H aefi~poaoa Bbicoimx aaeprHll: ( E > 20 Ma.a) aa ~~IUHTofi~ cilaxpo¢aa6Tpoaa . ~ . . . 

. OH.HH licnolibaoaanHCh cnoH. MepHbiX 9MYnbCHll: B.H~2 H BP-2 1-onmuacill: 
.. ..1:' "" . • • .,.. • J ;·•·. 

400 MKM .H nllOIUapbiO 2,5 X 2,5 CM2. 

1. CneKTpbi 6biCTpbix' ~efiTpoaoa 

BblcTpbie ·Heil:TpOHbi perHCTpHpyiOTCR B a~Y:lihCHH no TpeKaM npoToHoa 

OTJlaqH, o6paayeMbiX a peaynbTaTe ynpyroro (n::p) pacceRHHR, ceqeaHe Ko'ro- ·· 

poro xopomo H3BeCTHO a lllHpOKO~ JlHanaaoae aaeprHfi~ .... , 

.HJlepHbi~ aMylihCHH THna B.H-2 6hi1IH o6nyqeahi a paanuqabiX ToqKaX 

aa 6eToaaoll: aam~Tofi c~~x.po¢aaoTpoaa 011.HI1 (puc. 1 ). BpeMR o6nyqeHHSI • 

.._ Kone6anoch oT 10 qacoa · JlO ":' 2 cyToK. 
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Pac. 1. MecToaaxo:lK.Qeaae ToqeK H3MepeauA, 8 - yron, oTcqaTb!BaeMbiA oT 
·aanpasneBH.s ABH)K8HH.H aaneTaiOIIUIX npoToaoe. ToqKa N96 pacnono*eaa aaA 
MameBhiO aa eepxaeM nepeKpb!THH (aa nnaae· ae noKa3aaa). IIJapuaa 3aqepaeaablx 
yqaCTKOB npa6nH3HTenhHO COOTB8TCTByeT TOnmaae 38WHTbl, 
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3Mynb9HI:I npocMaTpi:IBa 

AOfi aMynbCI:II:I OT61:1pan1:1, ~pl:lf 

1:1. IWH9U .KOTOpbiX ne>Kanl:l B 

~oCTH'o~ npo6era :cinpeAen 

CneKTpbi. 6I>IcTpbiX aeii1 

·cneKTpOB npOTOHOB .OTA8'11:1 H 

•.. ·~TMeT~Tb o6wy10 . 3~KO~OMepll 
.llnst YA06cisa Bbi'Incn 

nnoTHOCTH noToKa, MOWHOCT 

MO>KHO. annpOKCHMHpOBaTb 3M 
. .. .: . . . 2 
·' '· B •E+C•E 

./(E),;A .. e. · .. 

I'Ae _E ~ aaepi'Hst.HeiiTp~HOB 1 
3aaqean.s Koa~I:IUI:IeHT< 

B pa3nH'IHbiX TO'IK8X H3Mepe 

2~ CneKTpbi Iiefil-p 

.lln'st Heii:TpOHOB C aaepl 

B381:1MOAeiicTBnst . c .HApaMn ~ 
"' .... 

. C BbJneTOM H9CKOnbKHX BTO}: 

ITpH B3aHMOAeiicTBHH He 

CHH Bbin9T9BWH9 1:13. ·SIApa B' 

B Heil: cneAbl · BcneACTBHe nm 

flpH BbJneTe · 1:13 _SIApa 

." 3B93]:t8" 1 T.~ • .COBOKy_nHOC1 

. flo CTeneHH 'uoHH.38UJI 

1) 

2) 

cne~:thl-· ~HBHeBhlX ~ 

c.ephie ·cnen~>I,. o6p 

20 Maa <E < 500 1 
. : ... . 

15 Maa <E <.80' M: 

3) · 'lepHbie cneJ:tbi, _o6pa: 

HOBHOM, npOTOHaMH c·aaepi'He 

r~:~efi Mea~e .is MaB). 
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SMynbcHH npocMaTpHsanH Ha MHKpocKonax MBH-3 • .nnSI aHanHsa s Ka>K

AOfi a~ynbCHH OT6HpanH npH6nH;HTenbHO 600. TpeKOS np;OTOHOS OT,[la'IH, Ha'Iario 
. ' 

H. ~OHeU KO'rOPbiX ne)KanH S aMynbCHH, oHepi'H!O npOTOHOS OTA8'IH _B 38B!ICH_-

~OCTH' oT npooe!'a :onpeAenSinH c: IioMOIIlbiO usaecTHbiX cooTHOiueHHii/10/; .: 

CneKTpbi, ObiCTpbiX HefiTpoaos · ObinH nbny'IeHhi nyTeM AH!f>!f>epeHuHposaHHSI. 

·cneKTpOS npOTOHOS OT,[l8'IH H npHSe,[leHbl Ha pHC, 2 • .nnSI SCeX. cneKTpOS MO)KHO . . . ... 

~ ·?TMeT~Tb o6my10 saKoHoMepHOCTb - pe3KHfi cnaA s o6nacTH aHepi'Hfi l-3 Mas.-· · 

.' : 

.nnSI YAOOCTBa Sbi'IHcneHHfi HHTe!'panbHbiX .X:apaKTepHCTHK ( HanpHMep; 

nnoTHOCTH noToKa, -MOIUHOCTH A03bi H T;A.) nony'IeHHbie cne!CTpbi HefiTpoaos 

MO>KHo' annpOKCHMHpOSSTb aMnHpH'IeCKOfi. 38SHCHMOCTb!O SHAB? 

( 1)_; 
... : . 

I'Ae E -:- aHepi'HSI _HefiTpoHos, (Mas), A,B,~ Koa!f>!f>HUlleHTbi. · 

3aatieHHSI Koa4>!f>HuHeHTos A , B H C AnSI cneKTpanbHhrx· pacnpeAeneimfi. 

S pa3nH'IHbiX TO'IKSX H3MepeHHfi 'npHSeAeHbi S Ta6n, }, .. 

2~ CneKTpbi lieiil-poaos sbiCOKHX: aHepi'Hfi: ( E > · _20. Mas) 

.nnSI aefiTpoaos c aaep!'~m:m E > 20 Mas HaH6onee·.xapaK~epHbiM SHAOM, 

. B38HMO,[lefic:rsHSI <?· SI,!lpSMH aneMeHTOS SISnSieTCSI Heynpy!'Oe S38HMO,[lefiCTSll9. 

. c Sbin9TOM H9CKOnbKHX STOPJi'IHbiX_ 'ISCTHU. 

TijJH S38HMO,[lefiCTSHH HefiT~OHa Sb!COKOfi aiiepi'HH C O,[lHHM H3, SIIlep _ a.~Ynb";''-'. 

CHH s:bmeT9SlllH9 H3 ·Mpa STOpH'IHbie 38pSI)K9HHbie,_'I8CTHUbl 6yAyT .OCTasnSITb 

s Hefi cne,[lhl scneACTSHe noTepH aHepi'HH Ha HOHH38UHIO. 

TipH IlbineTe H3 _H,!lpa oonee OAHOil 38p.SI)K9HHOfi 'ISCTHUbl OopasyeTC.SI 

."3Se3.r:ta" 0 T.e • .COSOKynHOCTb cne.r:tOB 0 HCXO.r:t.SIIIlHX II3 O,I:IHOfi TO'IKH • 

. no CTeneHH HOHHSSUHH 'oobi'IHO pasnH'ISJOT cne.r:tbl Tpex. THnoa: 

1) cne.r:tbi: nHBHeBblX (pen.SITHBHCTCKHx) 'ISCTHit; 

2) cepbre ·cne.r:tbi, . o6pasyeM:bte npoToHaMH c aaeprH.SIMH 

20 Maa <E < 500 Maa H sap.SI*eHHbiMH nHoHaMH c aaeprH.SIMH • 

15 Maa <E<.BO:Maa; . . 
3) · 'IepHble cne,[lbl 0 _66pasyeMbl9 HH3KOaHepi'eTH'IeCKHMH 'I8CTHU8MH (s· OC-

HOSHOM, npOTOH8MH C. aHep!'Hefi MeHee ·20 Mas H 3apSI>KeHHblMH nHOHaMH, C _ aHep

I'Hefi MeH~e. is Mas). 
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Taduqa I 

SHAqEHIDI KOS"HIWEHTOB A, B, C 

T01iKH 
HBMepeaxH 
(c~.pHc•I) A B c -
2 0,!57 0,87 - 0,77 
4 0,655 - I~I7 0,08 

5 0,83! . - 1,70 0,125 

II 
I 
I 
.L 

"·' ... I .... 
f 

tt 

t l t j 
l 

•ttql!ll . ~ 

+· • 2 • • • to a +~o a lfJ 

3HeP2UR, M.J&. 

Puc. 2. · CneKTpbl ObiCTpbiX aeATpoaos, 

6 

! 

·,.!":t 

J.~ 
~. 

1 1 ~ 
t . 

' . qHcno nyqeA (cnenoa) 

HeftTpOHa, THnOM SUlpa H se: 

HbiX 'iaCTHU, 

· CpeJlHee . ( Ha onay 

$rHKUHeft aaeprHH nanaroi 

B nHTepaType H3Bec1 

HCnOnh3yroiuHft · 38BHCHMOCT'b 

B ssesne oT,:aaeprHH na.o 

' 3TOT MeTO.O 3aKmoq,ae1 

CHH B noTOKe HeftTpOHOB CC 

pa3y!OTCSI . 3Be3.0bl , .OnSI ~ KO: 

cepb!X H penSITHBHCTCKHX ny 

.OYIOIUHM .BbiJli>K9HHeM: 

H Emax 
IEJ cf.J(E)u1 (f 

A= 1=7 min · · 
H Emax 
I fcll(E)u

1
(E)J 

l=l Em/n . • 

rne H- 'iHcno · sunos SUlep B 

THBHCTCKHX ny'ieft, o6pasoa 

c I -Tb!M SUlPOM. SMYllbCHHj ( . . . 
eaHHSI nnSI I -ro aneMeHTa, 

M8llhHaSI H · MaKCHMallhH8SI ~ 

aTOMOB 1.-ro aneMeHTa a 

B Bbipa>KeHHH {2) non 

Hellb3SI onpenenHTb Ha .onbiTl 
~' ' . 

06nyqag SMyllbCHIO; MO 

ycpenaeaay10 ~o aceM SUlpaM 

BHCHMOCTHMH A;(E) cnen)':IOIU: 

H - -
- . I p1 A 1(E) 
A (E) = ...:;I=~J,__ __ _ 

H 
. Ip

1
u

1
(E). 

1=7 

11cnom.syH (8), e:&~p. ,. - . 
;J"cp (E}A(E_) X 

A ,.,. . . . ~ 
·= 

Ernox -1. · . I cf.J(E) ,\. l.f 
Emln · .3B_t_.: 

rne·>. 
3 

.. (~ p
1 
u1(EJ(~ ~n~aa B. l=l ; 
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0,77 

o,oa 
0,!25 
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l.{Hcno ny'ieA (cneAos) B aseaAe onpeAensreTcsr aaeprHeA aaneTaiOmero 

HeATpOHa, THITOM HAPS H BepOSITHOCTbiO BbineTa H3 · Hero BTOpH'iHbiX 38pH.lKeH

HbiX 'i8CTHU, 

CpeAHee (Ha OAHy 3Be3AY ) 'iHCnO ny'leil: K8.lKQOro THna SIBnHeTCst . 

cWHKilHeA 9HeprHH Il8A8IODiero HeATpOHa/11 t 12/ • 

B nHTepaType H3B9CT9H M9TOA BOCCTaHOBneHHSI cneKTpa Heii:TpOROB1 

HCilOnb3yiODIHil: 38BHCHMOCTb cpeAHero 'iHCna cepbiX H penSlTHBHCTCKHX nyqeil: 

B 3B93Ae OT 9HeprHH Il8A8IODlHX Heii:TpOHOB/11-18/ • 

' 3TOT M9TOA 3aKniO'i89TCSI B cneAYIODleM, TipH o6ny'ieHHH HAepHoil: 9MYnb

CHH B IlOTOKe Heii:TpOHOB CO cneKTpanbHbiM pacnpeAeneHH9M ~(E ) B Hail: o6-

pa3yiOTCSI aae3Abl , Ansr KOTOpbiX A - cpeAHee 'iHcno (no cneKTpy aeATpoaoa) 

cepbiX H pensrTHBHCTCKHX nyt~eA Ha OAHy 3B93AY - MO.lKHO onpeAenHTb cne

AYIODlHM Bbij::a.lK9HHeM: 

H Emax 
I.E f ~(E) a

1 
(E) A

1 
(E) p

1 
JE 

A= l=l min 
H Emax 
I. f ~ ( E ) a

1 
(E) p

1 
J E 

l=l Emln · 

(2) 

rAe H- 'iHcno BHAOB HAep B. aMynbCHH; A 1(E }- cpeAHee 'iHCno cepbiX H pensr-

THBHCTCKHX nyt~eil:, o6pa30B8HHOe npH B3aHMOAeii:CTBHI_f Heii:TpOHa. 9HeprHH E· 

C i -TbiM SIAPOM. 9My~CH~i u1(E)- MaKpOCKOITH'I9CK09 cet~eHHe 3B~3A006pa3~ 

BSHHSI AnSI i -ro aneMeHTa, (cM-1); E , E - cooTaeTCTBeHHo, MHHH-
mtn mox 

M8nbHaSI H M8KCHManbH8SI 9HeprHH B cneKTpe Heii:TpOHOB ~(E) . i- p'
1 

- AOn~ . H . 
aTOMOB I .-ro aneMeHTa B 9MYnbCHH, ;:, p.

1 
= l. 

B Bbipa.lKaHHH (2) noA aaaKoM HHTerpana CTOHT aenH'IHHt;i·.A,(E), KoTopyiO 

Henb3SI onpeAenHTb Ha OllbiTe AnSI BCeX BRAOB HAep, COCTaBnHIODlHX 9MYnbCHIOo ,. 
06ny'iaSI 9MynbCHIO MOH09HepreTH'i9CKHMH HeitTpoHaMH1 MO.lKHO nony'IHTb 

ycpeAHeHHyiO l;I_b aceM HApaM 9MYnbCHH «lJYHK~HIO A(E ), KOTopaSI ~BSI3aHa c aa

BHCHMOCTSIMH A
1
(E) cneAyxODIHM o6paaoM: 

H 
I. p 1 A1 (E)a 1(EJ 

A(E) = I=~ (8) 
I. p 1 a 1(E) 
l=l 

Hcnom,aySI (8), BbiJla.lKeHHe (2) 

'emr ~ (EJ A (EJ. A~ CE}Jtf 
A= _,.,. . as. 

Emox J 
I ~(E) A~ (E)JE 

Emtn · _3B..L- ' 

MO:lKHO npeoo~830B8Tb K BHny: 

(4) 

H ·-l 
rAe A aa~(;:lt a1(E))- AnHHa AO 3B93A006pa30BaHHSI B HAepHOA 9MYnbCHH1 ( CM) • 
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AHanua SKcnepHMeHTallbHbiX .t:~aHHhiX no AnHHaM .llo. 3Be3Ao~6~~~oBaHHSI 
. B . ."stJlepHOH 9MynbCHH nOll B03JleiicTBHeM npoTOHOB H llHOHOB paanH'IHbiX 9Hep-
. ·- .·... .-
I'Hii/14/ ~ nOK83biBaeT, 'ITO AnHHa llO 3B63Jl006pa30B8HHSI npaKTH'IeCKH. He. 3a-

BHCHT OT 9Hepi'HH, 

: . . EcnH npeae6pe'lb. BnHstHHeM Ky_noaoBcKoro 6aphepa, To. M!J:>KHo C'IHTaTb; 

. 'ITO H AnSI HeitTpOHOB AnHHa llO 3Be3Jl006pa30Ba·HHSI He 38BHCRT' OT 9Hepi'HH. 

.· TorA~ ·Bbipa:>KeHHe (4) ynpomaeT~st H 6yAeT. HMeTb BHA: 

Emax -I ci> ( E ) A (E) c/ E .. 
Emln A . . .... E . · . 

rxci>.(E)c/E . 
(5) 

·!· 

Emln . ·:-· 

3TO COOTHOineHHe· npeACTaBnsteT co6oit HHTei-pallbHOe ·ypaBH6HHe .c:t>peA-

'ronbMa 1-r.o poJla, TipH pemeHH.H ero OTHOCHTenhHO «EfMO:lKHO OnJ?eAenHTb 

TO~KO OllHH HeH3B6CTHbiii napaMeTp B Hanepell. 38ll8HHOM BHll.e I}JyHKUHH-_«EJ • 

CneKTpanhHOe pacnpeAeneHHe.aefiTpoHoB aa aamHTofi BhlCOKoaaepreTH-. . 
'leCKHX npOTOHHbiX ycKOpHTenefi MO)KHO annpOKCHMHpOB8Tb llBYMSI .I}JyHKUHSIMH/8,1~/ i 

Emln ~ E ~. Ec ci> 1 (E),k ·-,. 
E" 

(6) 

' . . E · .. E 2 
ci>

2
(E ),. a [ 1 + f3 ( -. -)+y(--)] 

· · E · E· max max 

E <E < E 
c · - max 

. rAe E · -0,6E , a E' - MaKCHManhHast aaeprHst ycKopeHHhiX npoToao:B. c- max · max . . 

EcnH TaKoe cneKTpanhHoe·pacnpeAeneHHe HcnonbaoBaTh AnSI ci>(Ek ~pas-
. He~H~ .. ( 5), TO MO:lK~O . onpeJleliHTb K09i}JI}JH~HeHT. '~n, , 

Koai}J!flHu~eHThi a,,B, y onpe,~:~enstroTCSI ua rpaHH'IHhiX ycnoaHii/12/: 

ci> 
1 

( E ) "' ci>
2

( E . ). . . .. 
. c c . 

clci>, (E ),;. clcl>2 (E ) 
c/E c . c/E c 

(7) 

ci>
2

(E ),0, 
max _ 

·l1ano:>KeHHhiit Bhime MeTOil 6hm Hcnollb~oaaa anSI onpeaeneHHSI cneKTpallb

.. ·.Horo· pacnpe]leneHHSI HeitTpOHOB Bb!COKHX 9Hepi'Hii Ha CHHXpO!jlaaoTpOHe .0I1Hl1· 
~~- .. : . ·. .. ,· ~· 

Ha 10 faB. 
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PRe. 3, CpeAilee 'IHCno cepbiX H 1 
U8ll810DlBX HeltTPOHOB 0 ? - AnSI m 
KPBB8Slo 

·": 
:( 

'i 
i a 

= .. 
' ..:: i 10-fi 

.s· • ~ .... ,;• 
'G' .._ 
8. 

Psc. 4, CneKTPbi seATpOHOB BbiC01 
H8 9HeprBIO 28 rsB/6/ (noporOBbi< 
melt pal5oTbi (SillepHbie s~nhCBB), 
HeM nepeKpbiTBB); 6 • 90 ; 6 • 1 
9HeprBIO 6,2 rsa/12/ ( SlllepHbie 9~ 
( noporOBbie BHllBK8TOpbi), 
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rHaM no aaeanoo6paaoaaHHR 

H nHOHOB paanH'IHbiX SHep

OB8HHR npaKTH'IeCKH.He aa-

iapbepa, TO .. ¥!))KH0 C'IHTa:z-b; 
·:·.;··. 

IHR He 38BHCHT' OT aHepi'HH, 

Tb BHA: 

(5) 

~rpanbaoe ypaaiieaHe • <t>pen

bHO lb(E)\;,W)KHO onp~nenHTb 

lll8HHOM BHA_e cflyHKUHH !b(E) • 

: 38IllHTOH BbiCOKOaHepreTJi

)BaTb ~BYMSI :tPYHKUHSI_Mif/6,1~/ i 
E <·E .- c 

(6) 

<E 
- max 

I'HR: yCKOpeHHbiX npOTOHOB~ 

:n~nb30B8Tb nnn !b(E)B ypaB-

J rpaHH'IHbiX ycnOBHii/12/: 

(7) 

lnSI onpeneneHHSI c:neKTpanh..; 

Ha CHHXpotjlaaoTpoHe ,01HII1· 

3H.ePzuR , M36 

PHc. 3, CpeAB:ee 'IHCno cepbiX H pensTHBHCTCKHX nyqeA B 3se3Ae. + - nns · 
naASIOillHX H&ATPOHOB 1 ? - AnSI naASIOillHX npoTOHOB1 - - annPOKCHMHPYIOillSSI 
KpHBSSio . 

Puc. 4. CneKTPbl HeATpoHoB Bblcoux sHepruA. 1 - npoToHHLll CHHXPOTPOB 
Ha SHepi'HIO 28 fss/6/ (nopOI'OBble BHltHKSTOpbl), 2-5 ..; Peaym.TSTbl HSCTOSI-
Ill&A pai50Tbl (SAepHble SM~nbCHH), COOTB6TCTB6HH01 6 • 45°; (J • 90° (Ha Bepx
HeM nepexpbiTHH); (J .. 90 ; (J .. 135° (CMe Ha pHCe 1 ). 6;8 - BSBSTPOH Ha 
SHeprHIO 6,2 fss/12/ (SAepH&ie SMym.cHH). 7 - BaBaTpOH Ha SH&pi'HIO 6 12fsJ112/ 
( nOpOI'OBbl& BHltHKSTOpbl), 
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_vt'. 

.· 

•' 

~ 

1 ~;· -· 
~. ~ ' . 

· .. 

<iucriy Ha puc. 3 npuBeJleHbi. sKcnepHMeHTanbHbie JlaHHbie no cpeJlHeMy 
·~; . . .. ' ' . . . . 

Cepb!X H penHTHBHCTCKHX ny'Ieit B 3B93Jl8X 1 o6pa30B8HHbiX B HJl9pHOii 9Mynb':"' 

C_HH HeiiTpOHaMH/~ 1112/ H npOTOHa~H/15, 16/ pa3nH'IHbiX aHeprHii:. - . 

.nnH yJlo_6cTBa nocneJlyiOnm.x paciJeTOB sTH JlSHHLie 6Luiu annpoKCHMH-
·• -. . .. ,· '.' 

poBaHbi 9MnHpH'leCKOii aaBHCHMOCTbiO BHJla:· 

' 2 
A(E) =A 0 + A_ 1.E +A 2 .E . (8) 

I'll9. E - 9HeprH·H nanaiOIIIHX. '18CTHil, faB;. A oi A,;A 2- K09$tPHilH9HTbi, 3H8'19liHH 

~OTOpbiX npHB91l9Hbl B Ta6n •. 2. . • . 

.HJlepHbie sMynbcHH THna . BP-2 6bmH o6nyqeaLx' aa aamHToii ceaxpo<iJaaO

.. ·TpOHa. B TO'IK~X 1..,;,3 (puc. 1) ll Ha BepXHeM nepeKpb~Tllll B. P9*HMe c6poca 

ycKopeHHbiX npOTOHO~ Ha MOJlenb cenTyMa-clJopMai'HliTa KaK Ha MHnleHb/17 /. 

·.B. K8)KJl0ii 9Mynbcim · 6blno Haii:JleHO' If npoaHanH3HpOBaHO ... 200 3B93Jl 

(1'a6n. 3). 

Ha pHc. 4 npHBeJleHhi cneKTpbi aeiiTpOHOB BbiCOKHX aaepruA, BoccTaHoB

neHHbie BbiWeyKa3aHH~IM MeTo.cioM. (KpHBble 2-5). Ha~. ·aTOM )!{~ pHCYHK9 B Ka

'Ie.CTBe npHMepa noKaaaHbi cneKTpbi aeATpOHOB aa · aamHTolt" BsBa:I~poHa ·~a· aHeP

ru!O 6,2 faB /12/,· H3MepeHHbie noporoBbiMH HHilH~aTopaMH (KpHBaH.-7) H · $mep-

. HbiMH 9M~nbCifHMll (KpHB~e 6 H 8) 1 a TaK)K9 cneK~ HeATpOHOB 38 3SniHTOii: 

·. CHHXpOTpOHa 'UEPHa/6/, H3MepeHijbiA nopOI'OBbiMll HHilliKaTopaMH (KpHBaH 1 ). . " . . . ~ 

• .-113 cpaBH9HHH ~HilH01 'ITO ciJopMbi ,-cneKTpanbH~IX pacnpeJleneHHA1 nony'IeHHl>Ie 

' pa3Hb~MH M9TOil8MH Ha pa3HbiX YCKOpHTenHX~ YJlC>BneTBOPliT9nbH.O cornaCyiOTCH 

MS*IlY co6oaxl. 

j: •• ; 

·, 

Peaym;TaTbi aacTosmleA pa6oThi He npoTHBope'laT paaee ·nonyqeHHbxM;·. 

Jl8HHbiM no cneKTpanbHbiM pacnpeAeneHHHM nnOTHOCTeli noTOKOB H9ii:TpOH08 

8biCOKHX saeprHA Ha llPYI'HX ycKOPHTenHx • 

. 

. n ,H T e p a T y p a 

1. J.Baarli, A.L.Sullivan. Health Phy!5ics, Jd., 353 (1965). 

2 • . n.c. 3onHH H. ap. npenpHHT OH.fiH, 2251' 'lly6Ha, 1965. 

x/ . . /12/ 
Eonee aeTanbHoe cpaBHeHHe MO*HO HaiiTH-B pa6oTe , 

10 

;. ·,• 

'-·· 

., 
I 

:1· 
• j 
'l· 

I 
;~ 

I 

I 
~. 
r 
!.: ·. 
-~ 

t .. , 
, .I 

J· 
:.• . 

3. B.H. ne6eJleB H ap. npen 

4. B;B: 'BnaaHMHPCKHA H a~; 
5. J, Baarli, A,L, Sullivan. 

sium on Accelerator i; 
.·.;. November 3-5, .1965, 1= 

. ;. - 6. W;Gilberl et al,~ UCRL-• . .. 

.~>' 

7. R, Lehman, o. Fe~ •. 1' 

B. _K.O.'Brien _et aL Nu~ie 
9, . n.~, KHMenb H ,~:~p,. ATOM 

10. R,sa:nna et _al~ HASL:-

11. R.Remy, UCRL-16325, 

l2,H,W.Patterson•et·ai. U 

13. P,P, Om~~rg and H.W.l 

14; n,H, 3ai!IteB H ,~:~p, npenp 
•' . f · . .,: 15. B.C. EapaweHKos, K,K.T; 
l .• 
t .•. 
:. 

I 
I 

I 
.t. 
I· r:,·~ ... 
! r. 
r.~. 
• 

I. 
! , 
r· 
l· 

f 
.J· 

-.• 

~ ~i 

lly6Ha, · 1.969 •. , · 
" .. 
16. B.C. EapaweHKOB ir ap. r 
. " ' . ' ' 

17. n.H. 3aA~:teB H ap. Coo6m 

18, Alan R. Smith. Thresh 
Spectroscopy- at,': the 
the USAEC First SYm 
and .Experience, Upton 

19. B.E; AneAHHKOB H ap •. np ., 

PyKOD 

/ 



'.•" ,• 10 ~ a 

ASHHhie· no cpeAHeMy 'iHCJiy 

830B8HHbiX. B SIA9pHofi ?Mynb

H'iHbiX aHeprHfi. 

AaHHhie 6LUiH ~nnpOKCHMH-
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al"HHTa xax Ha MHnieHb/17 I. 
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Ao 
. ~· .. 

.. Ar .-

.··.:· ~ .·. 
. .. -2 ' .. 
-8,34.10 . . -~-: 3,28 

A2 

.. -1,63 

-:-2,5_6.Io-2 ' . 2 
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' XAPAKTEPHCT~KMI si3:Es.zi · H KOS~HUL~IEHDZ CDEKTP~JlbHoro 
. PACllPE~~HHH -H_E~TPOHOB. B!:lCOKO~ ·SHEPrHH ... 

. -
' 

.• -~ ;' qHC1IO · 'I!MCJrO 
TotieK s:Bea~- cepax 

· 1Iltieit 
.A J.. J ... Y·-··" h. 

•.·. -

I II2 

2 264 
... 

3 •, 175 

4 200 

•'l 

52.- -6' 0,465 I,9.IO . -I,2 
. -I . . 

2,0.IO. -I,623 

· I04_ ·-·· o,4r .1,36.Io-6 -I,25 -2~48.Io~I ;..I,67 
-· 

I,I.I0-6. -1,3 2:8-~Io.:..I: -I; 78 65 _0,37 
.. 
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