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HccneAosaH~e npo~eccos s~5~saH~R AOCTaT04HO 3Hepr~4H~x 
4acr~~ ~3 RAeP a o6nacrb,K~HeMaT~4ecK~ aanpe~eHHY~ AnR coyAa
peH~R Hanera~ero aAPOHa CO CB050AH~M ~ nOKOR~~MCR HyKnOHOM, 
crano OAHO~ ~3 ~HTepecHe~w~x ~ aKryanbH~x aaAa4 ~~3~K~ s3a~Mo
Ae~CTB~R aAPOHOB C RAPaM~. R CBR3~ C HeAOC T ~T04H~M nOH~M~H~P.M 
np~POA~ 3T~x npo~eccos PRAOM asropoe 1 1•21 5~na OTMe4eHa 
Ba~HOCTb nonRp~3a~~OHH~X On~TOB KaK AOnOJ1H~Te11bHOrO ~ He3aB~
CI-1MOrO ~CT04H~Ka ~H~OpMa~~~ 0 MeXaH~3Me ~cnycKaH~R 5~CTPbiX 
4aCT~~ ~APOM-M~WeHb~. 

B HacroR~e~ crarbe AaercR AeranbHOe on~caH~e ~cnonb30BaHH~x 
e paHee ony5n~KoeaHH~x pa5orax 13·41 3Kcnep~MeHranbHO~ ycraHoe
K~, MeTOA~K~ ~ npo~eAYPH~X OCOOeHHOCTe~ ~3MepeH~R nOJ1RP~3a~~~ 

npOTOHOB, ~Cny~eHH~X Ha3aA ~ nOA yrnaM~ 57,) 0
; 70 ° ~ 90 ° 

B peaK~~RX T~na p +A .. p+ ..• np~ 3Hepr~~ 640 M3B. 

OnHCAHHE 3KCnEPHMEHTAflbHO~ 
YCTAHOBKH 

CxeMa 3Kcnep~MeHranbHO~ ycra
HOBK~ np~BeAeHa Ha p~C. 1 . ny-
40K HenOJ1Rp~30BaHH~X npOTOHOB 

c 3Hepr~e~ 640 ± 15 M3B HanpasnRncR Ha nonRp~ay~y~ yrnepOAHY~ 
M~WeHb M1. 4acr~~~. ~cny~eHH~e 3TO~ M~WeHb~, per~crpHposanHCb 
c4eT4~KaM~ I~ 2, aaAasasw~MH yron ~x e~nera, 8 1 , ~ nonaAanH 
Ha BTOpy~ yrnePOAHY~ M~WeHb>M2, cny~~BWY~ aHaJ1~3aTOPOM nonR
PH3aU~H nporoHos. PacceRHH~e 3TOH MHWeHb~ 4acr~~~ per~crp~po

eanH Cb c4eT4HKaMH 3,4 ~ 5. Yron aHan~3~PYK>uiero pacceRH~R, 8
2 

, 

cocraanRn /8 ± I , 5/ 0 np~ neps~x non~rKax aHan~3a nonRp~aa~~w'31 
H OKOH4aTe11bHO 5~n e~5paH paeH~M /12 ± 1/ 0 e nocneAY~~x. 5onee 
T04H~X ~3MepeHHRX. 
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HAeHT~$~Ka~~A COpTa 4aCT~~ np0~3BOA~naCb B OCHOBHOM nocne 
~x a3a~MOAe~CTB~A c AAPaM~ aHan~3aTopa. 3Ta npo~eAypa ocy~ecT
anAnacb Ha 38M HP-2116C Ha ocHoae AaHH~x o apeMeH~ nponeTa 
4aCT~~ 4epe3 C4eT4~K~ 3 ~ 5 ~ ~X K~HeT~4eCKO~ 3Hepr~~. ~3Me
pABWe~CA c4eT4~KOM NaJ • nocneAH~~ npeACTaanAn co6o~ c4eT4~K 
nonHoro norno~eH~A c Kp~cTannoM ~~n~HAP~4eCKO~ $0P~. a~coTa 
~ A~aMeTp KOTOpOro paBHAn~Cb 10 CM . 8peMA nponeTa Me~AY C4eT-
4~KaM~ 1 ~ 2 - tl ~CnOnb30BanOCb B MeTOA~4eCK~X ~3MepeH~AX. 

CxeMa 3neKTPOH~K~ np~BeAeHa Ha p~c.2. HMnynbc~ co C4eT4~
KOB 1-5, C$QpM~POBaHH~e $QpM~POBaTenAM~ T~na 003 I f> / ~ CAB~Hy
T~e COOTBeTCTBYIOU\~M o6pa30M no apeMeH~, nOCTynan~ Ha BXOA cxe
M~ coanaAeH~~ C1. HMnynbc~. a~pa6aT~aaaw~ecA 3TO~ cxeMo~ coa
naAeH~~. ABnAn~Cb 11BOPOTaM~11 AnA CHrHanOB C4eT4HKOB 1 ,2,3,5, 
y4aCTaoaaaw~x a ~aMepeH~~ apeMeH~ nponeTa, ~ noAaaan~cb Ha 
BXOA~ COOTBeTCTByiO~~X CXeM coanaAeH~~ C2 7 C5. Ha BTOpO~ BXOA 
Ka~AO~ ~3 cxeM C2 7 C5 nocTynan~ c~rHan~ co c4eT4~KOB 1,2,3,5. 
HMnynbc~ c B~XOAa cxeM C2-C5 ynpaanAnH pa60TO~ npeo6pa3oaaTe
ne~ "apeMR-aMnn~TyAa" T~na 017 '5 1 

6 4 1 2 3 5 

P~c.2. CxeMa 3neKTPOH~K~. $-$op
M~poaaTen~; fl.3. - n~H~~ 3aAep~

K~; T-A - npeo6pa3oaaTen~ apeMA
aMnn~TYAa; C1-C5 - cxe~ coana
AeH~~. 

KoA~poaaH~e aHanoroa~x c~rHanoa 
tl , t2 , T I t1 , t2 - apeMA 
nponeTa AO ~ nocne aHan~3aTopa 
COOTBeTCTBeHHO, T - K~HeT~4eCKaA 

3Hepr~A 4aCT~~~/ np0~3BOA~nOCb 
B CTO~Ke MHOrOMepHOrO aHan~3a 16 ~ 
a 3aTeM 3Ta ~H$0pMa~~A nocTynana 
a aHan~3aTOP AH-4096, KOTop~~ 

~cnonbaoaancA HaM~ a Ka4ecTae 6y$epHo~ naMATH. Ka~Aoe co6~T~e 
3an~c~aanocb a naMRTb KaK 2 cnoaa 38M: nepaoe cnoao - T ~ t l , 
BTOpoe - t2 ~ HOMep 3KCn03~~~~ /3aAaeTCA per~CTPOM KOHCTaHT/. 
3Ta ~H¢opMa~~A Macc~aaM~ no 2048 enos 38M nepeAaaanacb aaTOMa
T~4ecK~ B 38M. np~eM ee np0~3BOA~nCA B pe~~Me A~HaM~4eCKO~ 
6y$epH3a4~~. 4TO n03BOnAnO np0~3BeCT~ 06pa60TKY paHee np~HAT~X 
AaHH~x eo apeMA 3anonHeH~A 6y$epHo~ naMAT~ HOB~M~ co6~T~A~~. 
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KAflH6P08KA A6COfl~TH~X 
3HA4EHH~ H3MEP~EM~X 
BEnH4HH t1 , t2 , T 

nepeA Ha4anoM Ka~Aoro ceaHca 
~ 3MepeH~~ npo~3BOA~nacb Kan~6-

poaKa a6con~TH~x aen~4~H ~3Me-
pAe~x apeMeH~ nponeTa ~ 3Hepr~~. 

BhlJlenAI'lanei<cA a C4eT4~Ke nonHo r o norno~eH~A. 3Ta npo~eAypa ocy
~eCTBnAnacb a cne~~an bHOM acnoMoraTenbHOM on~Te no ynpyroMy 
pp -pacceAH~~ np~ 3Hepr~~ 640 ± 15 M3B. C 3TO~ ~enb~ C4eT4~K~ 
1- 5 ~ AOnonH~TenbH~~ C4eT4~K 6 ycTaHaan~aan~cb noA yrnaM~, 
COOTBe~CTBY~~M~ K~HeMaT~Ke CB060AHOrO pp-paCCeAH~A. np~ 

3TOM c4eT4~K If 6 ~cnonb30aancA a Ka4ecTae "ca~AeTenA". 3HaH~e 
K~HeMaT~K~ pacceAH~A ~ paCCTOAH~~ Me~AY C4eT4~KaM~ 1 ,2 (Ll) ~ 
3,5 (Lm n03BOnAnO C AOCTaT04HO~ T04HOCTb~ HaXOA~Tb a6con~TH~e 
3Ha4eH~A apeMeH nponeTa ~ 3Hepr~~. np04eAypa 3TO~ Kan~6pOBK~ 
B~nonHAnaCb C y4eTOM TOn~~H M~WeH~, C~~HT~nnATOPOB C4eT4~KOB 
1-5, a TaK~e ae~eCTBa APYr~x KOHCTpyKT~BH~X 3neMeHTOB HaWe~ 
yCTaHOBK~. 

HCXOAA ~3 acero 3TOrO np~ Ka~AOM Kan~6pyeMOM 3Ha4eH~~ 3Hep
r~~ npOTOHOB HaXOA~n~Cb T04K~ (tli ,Ni), (t2i .Ni), (Ti ,N

1
), 

rAe N
1 

- COOTBeTCTBYIOU\~e HOMepa KaHanoa. no nony4eHH~M T04KaM 
npoBOA~n~Cb npAM~e n~H~~ a nnocKOCTAX (tl, N), (t2,N), (T. N) 
no MeTOAY Ha~MeHbW~x KBaApaToa. TaK~M o6pa30M, 3T~ npAM~e no-
3BOnAn~ yCTaHaBn~BaTb OAH03Ha4HOe COOTBeTCTB~e Me~AY HOMepOM 
KaHana, COOTBeTCTBy~~M Ha6n~AaeMO~ Ha on~Te xapaKTep~CT~Ke 
(tl, t2, T), ~ a6coniOTH~M ee 3Ha4eH~eM. PeanbHO Kan~6poaKa 
npo~3BOA~nacb no 4-5 T04KaM no 3Hepr~~ ~ apeMeH~ nponeTa. Pe-
3ynbTaT~ Kan~6pOBK~ BCerAa B~BOA~n~Cb AnA B~3yanbHOrO KOHTponA 
Ha A~cnne~ T4012, a nony4eHH~e ypaaHeH~A Kan~6poa04H~x npAM~x 
~cnonb30aan~cb np~ nocneAYIOU\e~ o6pa6oTKe AaHH~X ~ on03HaaaH~~ 
4aCT~~. 

Pe3ynbTaT~ Kan~6poaoK noKa3an~, 4To paapeweH~e c4eT4~Ka 
NaJ a A~anaaoHe 3Hepr~.:1 100-200 M38 cocTaBnAno /7 .;- 91 M38. 
8peMeHH~e pa3peweH~A acerAa 6~n~ ycT0~4~BO paaH~ ± 0,3 HC* . 

06PA60TKA PE3YnbTAT08 
H3MEPEHH~ 

cneAYIOU\~X onepa~~~. 

06pa60TKa AaHH~x, npo~cxoA~BwaA 
OAHOBpeMeHHO C Ha60p0M HH$QpMa
~~~, aaKnl04anacb a a~nonHeHH~ 

1/ 8 np~HAT~x Macc~aax Ka~AaA nocneAOBaTenbHaA napa 4~cen 
npoaepAnacb Ha Han~4~e HOMepa 3Kcno3~~~~ eo BTOPOM cnoae nap~. 
TaK~M o6pa30M ~cKnl04anocb nepenyT~BaH~e ~H$0pMa~~~ np~ pacw~$
poaKe 3T~x 4~cen ~3-3a cny4aHHoro CAB~ra a aApece 6y$epHO~ na
MAT~. 

*8 C4eT4~KaX 1-5 HCnOnb30Ban~Cb CTaHAapTH~e o6pa3~~ $3Y-36. 
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2/ 8 COOTBeTCTBI-11-1 C ypaBHeHHAMYI Kai1H6pOBKYI Bei1H4YIH tl , t2, 
T B~4YICI1A11Y!Cb COOTBeTCTBY~He ¢H3H4eCKHe napaMeTp~. 

3/ 0T6pacbleanHCb co6~THA, AllA KOTOp~x T < 5 M3B, tl < Ll/ c, 
t2 < L2/ c , rAe C - CKOPOCTb ceeTa, Ll Y1 L2 - paccTOAHI-Ie Me>+<AY 
C4eT4HKaMH 11 CTapT11 Yl 11 CTOn11 AO Yl nocne aHai1H3aTopa COOTBeT
CTBeHHO. 

EC11YI 3a epeMA 3TYIX B~4YICI1eHH~ B 38M He nOCTynH/10 HOBO~ HH
¢opMaUHH, B~n011HAI1HCb ClleAY~~He onepaUHH: 

a/ B~4HCI1A11HCb M8CC~ 4aCTHU noc11e MHWeHH aHai1H38TOpa /nO 
t2, T I; THnH4HOe pacnpeAeneHHe co6~TH~ e nnocKoCTH (t2, T) 
H COOTBeTCTBY~H~ cneKTP Mace npHBeAeH~ Ha PYIC.3 Y1 4 ; 

4 

6/ BOCCTaHaBI1HBaJ1HCb 3HeprHH 4aCTHU B UeHTpe MHWeHH ~1. 

N 

7 

~ 5 
~ 

3 

100 200 

T, M3B 

PHc.3. PacnpeAeneHHe co6~TH~ a ni10CKOCTH ( t2,T). 

~ 
JQO 1000 H, M38 

PHc. 4 . CneKTP Mace, cooTeeT
CTBy~~~-~~ pacnpeAeneHH~ co6~

TH~, nOKa3aHHOMy Ha pHC.3. 

\ 
\ 

'1 
) 

no OKOH48HHYI 3KCn03YIUYIH npOHCXOAHila nOC11eAY~aA o6pa60TKa 
AaHH~x. Tpe6y~aA BMewaTel1bCTea onepaTopa . Bee co6~THA pa36H
eanHCb Ha rpynn~ B COOTBeTCTBYIH C 3aAaHH~MYI onepaTOPOM HHTep
Bal1aMH 3HeprH~. 8 Ka>+<AO~ rpynne C03~aBaJ1HCb rHCTOrpaMM~ pacnpe
AeJ1eHH~ Mace 4aCTHU. HAeHTH¢HKaUH~ npoTOHOB no pe3yl1bTaTaM 
rHcTorpaMMHpoeaHHA MO>+<HO 6~110 npoH3BOAHTb ABYMA cnoco6aMH. 

nepe~~ - nyTeM noArOHKH 3KcnepHMeHTanbHOro cneKTpa Mace (M) 
KPHBO~, ABI1A~e~CA CyMMO~ ABYX pacnpeAe11eHH~ raycca: 

1\M N 77 1 M-M 77 2 NP 1 M- M P 2 
N = -=-1-exp[ - - ( ) j + -exp(- -( ) 11. 

V 277 a" 2 a" a P 2 () P 

rAe t..M - war rHCTOrpaMMHPOBaHHA j o 17 , () p - AI-ICnepCHH B pacnpe-
Ae11eHHH co6~TH~ no Mac caM; N77 , N P - KOI1H4eCTBO " -Me30HOB 
1-1 npoTOHOB; M 17 , M P- cooTeeTcTeeHHO ueHTPbl pacnpeAeneHHA 
Mace " -Me30HOB "" npOTOHOB. Bei1H4HH~ N77 , a 17 , M 

17
, N p' () P, 

M p HaxoAHilHCb e pe3yl1bTaTe ¢HTHpoeaHHA. Bei1H4HHa NP HCnOI1b-
3oeanacb A11A B~4HCI1eHHA acHMMeTpHH. 

BTopo~ cnoco6 - npOCTO~ nOAC4eT 4HCI1a co6~TH~, nonaewHx e 
YIHTep8aJ1 MaCe , 38AaHH~~ onepaTOPOM. 

¢0H H3MEPEHHA 8 YC1108YIAX, KOrAa ycTaHaBJ1HBaJ1HCb 
o6e MHWeHH OAH08peMeHHO, nOJ1HOe 

4Hcno perHcTpHpyeMblx co6biTH~ N H8XOAH110Cb H3 8blpa>+<eHHA 

N = N + + N - + N c.1 + N .10 .t. • / 2/ 

3AeCb N+- C06b1THA, CBA3aHHble C. pacCeAHHeM HCCJ1eAyeMbiX npOTO
HOB Ha aHaJ1H3Hpy~e~ MHWeHH; N - - 4HCJ10 aKTOB pacceAHHA HCCne 
AYeM~X npOTOHOB Ha Be~eCTBe CUYIHTH1111ATOpa C4eT4YIKOB 2 H 3; 
N c,1 - BK11aA co6biTH~ cny4a~Horo xapaKTepa; N JJOll> - npHMec b npo
TOHOB, o6pa30BaHHbiX B MHWeHH ~2 8CJ1eACTBHe norno~eHHA 8 He~ 
nHOH08, Hcny~eHH~x nOI1APH3aTopoM. CyMMapHbl~ 8K11aA eenH4HH N-

"" N cn KOHTPOI1HP08al1cA 8 npouecce H3MepeHH~ "" He npee~wan o6bi4HO 
/1-5/%. BKnaA N no~ HenocpeACTBeHHO 8 XOAe H3MepeHHA aCHMMeTPHH 
:J' ·A C ., f HHKJI, He MOr 6b1Tb npOKOHTP011HPOBaH, nOCKOI1bKY OH B03HH

KaJ1 BC11eACTBHe He 100%- ~ 3¢¢eKTHBHOCTH npoueAYPbl HAeHTH$HKaUHH 
4aCTHU B H8We~ CHCTeMe AO aHaJ1H3Hpy~e~ MHWeHYI, nocKOJ1bKy B 
3TOM Clly4ae OCHOBHbiM HCT04HHKOM NJIOll> MOrna ABilRTbCA 111-!Wb pe-
8KUHA 77 + <d > .. p + ... Ha KBa3HAei1TpOHHbiX nap ax B AAPe Yrl1ePOAa, TO 
HaMH 6bll1 nOCT8BJ1eH cneUH811bH~~ KOHTpOJ1bHt:.l~ 3KcnepHMeHT no Onpe 
Ae11eHH~ B03MO~HoH npHMecH NJio~ e no11Hoe perHcTpHpyeMoe 4Hc-
110 C0 6b1TYIH. N . 
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H3MepeH~~ npo~380A~n~Cb 8 on~Te, 8 KOTOpOM An~ 60nbWe~ Ha
Ae*HOCT~ ~AeHT~~~Ka~~~ 48CT~~ paCCTO~H~e Me*AY C4eT4~K8M~ 1 ~ 
2 6~n0 y8enH4eHO n04TH 8A80e no CP88HeHH~ C ycn08H~MH, npH KO
TOP~X H3MeP~nacb non~p~3a~H~. HAeHTH$HKa~H~ 48CTH~ AO aHan~3a 
TOpa npH 3TOM ocy~ecT8nRnacb no 8peMeH~ nponeTa tl Me*AY C4eT-
4HK8MH 1 ~ 2 H 3HeprH~ Tl I Tl - 3TO 3HeprHR, 3aperHcTpHpo-
8aHHa~ C4eT4~KOM E c nonpa8KO~ Ha HanH4He 8e~ecT8a Me*AY 
C4eT4HKaMH I H E /. npH pac4eTe nonpa8KH 6~nH Y4TeH~ ABa 803-
MO*H~X cny4a~: 

1/ npOXO*AeHHe 48CTH~~ 4epe3 aHanH3aTOp CO CMeHO~ POA8 48C
TH~ (rr .. p, p -+ TT) ; 

2/ 6e3 T8KO~ CMeH~ (rr .. rr, p .. p). 
AnR K8*AOrO TaKOrO 88pH8HTa paCC4HT~8anaCb M8CCa 4aCT~~~ 

AO aHan~3aTopa, ~ 1 f(Tl. tl). Hacca 4aCTH~~ nocne aHanH3aTopa, 
IL 2 , onpeAen~nacb TaK *e, KaK H npH H3MepeHH~x nonRPH3a~~H. 
An~ H8H6onee H8Ae*HO~ HAeHTH~HK8~H~ 6~n 38A8H "*eCTKH~11 KpHTe
p~~ oT6opa 48CT~~ no Macce: 

l1-1 1 - Mpl ~ 0,5.op; 11-1 i - M 17 1 ~0.5 - o 17 , 

rAe i = 1 , 2; M P "' M 17 - 3aAaHHble HaMH u e HTPbl pacnpeAeneHH~ Mace 
npOTOH08 ~ 17 -Me30H08; o p ~ 0 17 - COOT8eTCT8YIOOIHe AHCnepCHH 8 
pacnpeAeneHHH co6biT~~ no MaccaM /1 50 - 200 H3B/. HaAe*HOCTb ~AeH
TH~~KaUHH np~ 3TOM 6~na He XY*e 0,995. 

B p e3ynb Ta Te H3MepeHH~ ycTaHo8neH 8epxHHH npeAen AnR 8o3-
MO*HO~ AOnH N J!Oll( 8 nonHOM 4HCne COfi~TH~ N, KOTOP~~ OK838nCR 
p88HbiM /2 ±0 ,7/% OT nOnHOrO 4HCna per~CTpHpyeMbiX H8MH npOTOH08 
8 HHTep8ane 3HeprH~ 100-230 M3B. 

AHAnH3 non~PH3A~HH. 
nO*H~E ACHHMETPHH 
H3MEPEHH£:1 

HHR npOTOH08 H38eCTHO~ 
HH~ 3T~X 8CHMMeTpH~ 38 

H3MepeHHe non~pH38UHH npOH380-
AHnocb TPaAHUHOHHbiM o6pa30M-ny
TeM OnpeAeneH~R 83HMyTanbHbiX 
/ne8o-npa8~x/ ac~MMeTpH~ pacceR-

3HeprH~ H8 RAPe yrnepOAa. npH H8XO*Ae
"ne8oe pacce~H~e" npHHHManocb pacceR-

HHe 8neBO OTHOC~TenbHO HanpasneHH~ OCH ny4K8, nOnRpH3aUH~ KO
TOporo ~ccneAosanac b. B HawHx H3MepeHHRX Hcnonb30sanacb 8 Ka-
4eCTse 8HanH38TOpa yrnepOAH8~ MHWeHb TOn~HHO~ 7,1 r/cM 2 . 3TO 
xopowo ~3y4eHHOe RAPO H yron aHanH3HPYIOOiero pacceRHHR 82 =8° 
8bi6HpanHCb ~CXOAR ~3 coo6pa*eHHH nony4eHHR AOCT8T04HO BbiCOKHX 
CKOpOCTeH C4eTa H 60nbWHX 3H84eHHH 8H8nH3HPYIOOie~ CnOC06HOCTH 
A c ~ 0,35 B WHPOKOM HHTep8ane 3Hepr~~ 100-250 M3B. 0AH8KO 
T~aTenbHble KOHTpOnbHble HCCneAOB8HH~, npOBeAeHHble H8MH, BbiR8HnH, 
4TO npH YCT8HOBKe 8H8nH3HPYIOOiero TeneCKOna nOA yrnaMH MeHee 

6 

<A 

9°- 10° n.c. H3MepRe~e ne8o-npasble ac~MMeTPHH COAeP*aT 38MeT
H~~ BKnaA npOTOH08, MHOrOKP8THO pacce~BW~XC~ H8 aHanH38TOpe . 
3TOT 3¢¢eKT npH80AHT K He06XOAHMOCTH 8HeCeHH~ HeKOTOPbiX nonpa-
80K 8 Pe3ynbTaTbl H3MepeHH~ l SI . 4T06~ H8Ae*H~M 06pa30M H36e
*8Tb HX 8 nocneAy~~HX HccneAOB8HHRX 14{ yron 82 6~n y8enH4eH 
AO /12 ± 1/0

• AHanH3HPY~~aR cnoco6HOCTb a 3TOM cny4ae, nony-
4eHHaR HaMH , HMeeT BHA, H306pa*eHHbl~ H8 PHC.5, H C08n8A8eT C 
pe3ynbT8T8MH pa60T / 7 / -----

PHc.5. 3HepreTH4ec
Ka~ 3a8HCHMOCTb aHa
nH3Hpy~~eH cnoco6-
HOCT~ yrnepOAa AnR 
yrna 12° 8 HHTep8ane 
110-230 M3B. % 
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Ha6n~AeHHe 3a HanH4HeM APYrHx 803MO*H~X no*HbiX aCHMMeTpH~ 
/HanpHMep, HMe~HX ~CT~P0804H~~ xapaKTep/ 8enOCb 8 Te4eH~e 8Cex 
UHKn08 pa60T~ YCT8H08K~ Henpepbi8HO C nOMO~b~ ~3MepeH~~ aC~M
MeTpH~ pacce~H~~ n~oH08 Ha aHan~3aTope. HeTPYAHO 8~AeTb , 4TO 
np~ N.10li(/N= 2% H nonRp~3aU~H P ~ 30% ac~MMeTp~~ 8 pacceRHHH 
nHOH08 He A0n*H8 npe8~W8Tb =0 ,6% H, cneA08aTenbHO, AOn*Ha 
OTCyTCT8088Tb 8 npeAenax norpeWHOCTH HaW~X H3MepeH~~. 3Kcne
PHMeHT8nbHO H8HAeHH~e 3H84eH~R ee 06bi4HO He npe8~WanH /172/% 
no 8CeMy ~HTep8any 3Hepr~H nHOH08 OT 50 AO 100 M3B. 

KpoMe 3Toro, npo8epKa OTCYTCT8~R no*HbiX ac~MMeTp~H 3n~30A~-
4eCK~ npOH380AHn8Cb 8 A8YX cneuHanbHO nOCTa8neHHbiX OnbiTaX . 
B nep80M ~3 H~x ~3MepRnacb nonRp~38UHR npoTOH08 , ynpyro pac
ceRHH~X 80AOPOAOM Ha yron 90° C.U. M. 3TH H3MepeHH~ T8K*e noKa-
38nH, 4TO 803MO*H8~ nO*H8R 8CHMMeTpHR He npe8~WaeT 8enH4HH~ 
+0,010 ± 0 , 020. 

Bo 8TOpOM OnbiTe C4eT4HK~ 3,4 H 5 perHCTpHp08an~ 4aCTHUbl, 
~Cnb1T88W~e 8 0CH08HOM MHOrOKP8THOe pacceRH~e Ha yron 8±1,5 ° 
8 C8HHUe. ACHMMeTp~R npOTOH08 8 T8KOM 3KcnepHMeHTe, COrnaCHO 
H8WHM oueHKaM, He AOn*Ha npe8biWaTb 8enH4HHbl 0,01. 3KcnepHMeH-
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TanbHO H3MepeHHaR eenH4HHa B 3TOM cny4ae OKa3anaCb paBHO~ 
0,000 ± 012. 

Pe3ynbTaT~ 3THX Tpex He3aeHcH~x on~TOB no3eonR~T HaM CAe
naTb 3aKn~4eHHe 0 TOM, 4TO B npo~ecce HaWHX H3MepeHH~ nOnRpH3a
~HH npOTOHOB BenH4HHa B03MO~HO~ CHCTeMaTH4eCKO~ OWH6KH H3Me
peHHR a3HMyTanbHO~ aCHMMeTpHH COCTaBnRna He 6onee ±0,02± 0,02. 

3AKJ1104EH~E AHana3oH 3HeprH~ HccneAyeM~X HaMH 
npOTOHOB npOCTHpanCR OT 110 AO 

230 M3B. HH~HRR ero rpaHH~a onpeAenRnacb ecTeCTBeHH~M noporoM 
ycTaHOBKH, a eepxHRR - pa3MepaMH c4eT4HKa NaJ . HeKOTop~e 

H3 pe3ynbTaT08 H3MepeHH~ 3HepreTH4eCKOH 3aBHCHMOCTH nonRpH3a
~HH BTOpH4H~X npOTOHOB peaK~HH /1/ B 3TOM HHTepeane AnA RAeD 

2C H 207Pb npHBeAeH~ Ha pHC . 6 H paHee 6~nH HCnOnb30BaH~ HaMH 
npH HCclleAOBaHHH A -aae;(;iMocTH cpeAHei:1 eenH4HH~ nonRpH3a~HH 
B / 4 / 
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PHc.6. 3HepreTH4ecKaR 3aeHcH
MOCTb napaMeTpa nOJ1RpH3a~HH 
npOTOHOB , HCn~eHH~X nOA yrnOM 
130° e peaK~HH /1/,AnR RAep 12c 
/TeMH~e T04KH/ H 20?pb/ceeT/1~e 
T04KH/ npH Ha4a/1bHO~ 3HeprHH 
640 H3B. 

1. JleKCHH r.A. TpeTbR WKOJla ¢H3HKH ~T3¢, 1975, B~n.2,c. 16; 
Gudima K.K., Hashrik S.G., Toneev V.D. JINR, E2-11307, 
Dubna, 1978. 

2. Frankel S., Wo1oshyn R.H . Phys.Rev.C. , 1978, Vol. 16,No.4, 
p.168o. 

3. Kutuev R.Kh., Hurtazaev Kh., Zulkarneev R.Ya. JINR, E1-11)55, 
Dubna, 1978. 

4. KyTyee P.X., 3yllbKapHeee P.R., HypTaaaee X. 0~~~. P1-12906, 
Ay6Ha, 1979. 

5. 6ope~KO B.~. H AD· O~RH, 13-6396, Ay6Ha, 1972. 
6. CHHaee A.H. H AD· O~R~, 13-7656, Ay6Ha, 1974. 
7. <t>a~cHep r. nonRpH3a~HR HYKnOHOB npH pacceRHHH. H., HJl, 1960, 

c. 161; Jarvis O.N. et al. Nucl.Phys., 1966,77, p .161. 

8 

PyKOnHCb nocTynHna a H3AaTellbCKHi:1 OTAe/1 
4 MapTa 1980 roAa . 

.;, 


