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OnpeAeneH~e 3Hepr~~ ~ yrnos 3M~cc~~ BTOP~4HWX 4aCT~~. ~cnyc
KaeMwx B AAePHWX B3a~MOAe~CTB~AX, KOTOpwe per~CTP~PYIDTCA B PAAe 
cneAOBWX AeTCKTopos, ABnAeTCA, KaK npas~no, secbMa TPYAOeMKO~ 
3aAa4e~. BMecTe c TeM 3T~ AeTeKTopw, ~ s oco6eHHOCT~ ny3wpbKo
swe KaMepw, HanOnHeHHWe THllienWMM lli~AKOCTHM~, MrpaiDT BeCbMa 
cy~ecTseHHYID ponb np~ ~3y4eHMM MHomecTBeHHoro o6pa3osaH~A 4ac
™~ B 06naCT~ npOMelliyT04HWX ~ BWCOKMX 3HeprM~. 0Ka3WBaeTCA, 
4To s HeKoTopwx cny4aHx 3aAa4y onpeAeneH~H 3Hepr~M ~ Hanpasne
H~H BWfleTa BTOp~4HWX 4aCT~~ MOlliHO ynpOCT~Tb 6e3 3aMeTHOrO yMeHb
WeH~H T04HOCTM M3MepeH~~- np~ 3TOM, kaK npaBMflO, AOCT~raeTCA 

BWMrpww BO BpeMeH~ nony4eHMH OKOH4aTeflbHWX pe3yflbTaTOB. 8 Ha
CTOA~eM coo6~eH~~ np~BeAeHo on~caH~e npocToro nnaH~MeTpM4ecKoro 
MeTOAa /nM/ onpeAeneH~A AflMH L npo6eros w yrnose 3Mwcc~~ BTo
PM4HWx npOTOHOB, per~CTp~pyeMWX Ha CH~MKax C KCeHOHOBWX ny3Wpb
KOBWX KaMep IAanee: KnK/, pa6oTaD~~x 6e3 MarH~THoro nonH. 

1 • AflHH~ nP05ErA nPoToHoB 

KaK 6wno HaMH noKa3aHo paHee nyTeM MOAenMposaH~A TpaeKTOP~~ 
npoTOHOB c 3Hepr~e~ E =/22 + 244/ M3B s m~AKOM KceHoHe 111, OTHo
weH~e X=R/L ~MeeT BeCbMa Y3KOe pacnpeAeneHMe C MaKCMMYMOM s6n~-
3V1 cpeAHero 3Ha4eH~A i =0, 9606 ~ cpeAHeKBaApaTM4HbiM OTKnoHeH~eM 
AnA cneKTpa, npocyMM~posaHHoro no E,-s-:·=0, 007. 3Aecb R - oTpe3oK 
B npOCTpaHCTBe, COeAMHHID~M~ T04KY B3f~MOAe~CTBMA /TB/ M T04KY 
OCTaHOBKI-1 npOTOHa,L- AflMHa npo6era npOTOHa. 5wno TaKme YCTaHoB
neHO, 4TO ~YHK~MA nnoTHOCTM pacnpeAeneHMA W(x,x0) senM4MHbl x 
MOmeT 6wTb onMcaHa c noMO~biD HOpMaflbHWX pacnpeAeneH~~: 

{
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0 
, a

2 
) , x > x

0 
, 

/1/ 

2 -1 
rAe P=v'-(a1+a2) ,1-1 cpeAHMe 3Ha4eHMH napaMeTpos p,x 0,a1 Ma
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ycpeAHeHHWe no BCeMy 
npOTOHOB, paBHbl 11/ 

p =0 '295~0' 004' 

c; =/80+1 ;. 1 o-4 
1 - • 

V13y4eHHOMY 3HepreTV14eCKOMy ~HTepsany 

xo =0,9626~0,0002, 

a =155+ 11-1 o-4-
2 

HTaK, M3Mep~s AflMHy oTpe3Ka R AflA AaHHoro KOHKPeTHoro cneAa 
npOTOHa V1 BOCnOflb30BaBW~Cb pacnpeAefleHMeM /1/, MOlliHO O~eHMTb 
~CT~HHYID AflMHY L npo6era 3Toro npoToHa. 5n~apA Mano~ w~pMHe 
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pacnpeAeneH~H W(x,x 0)(SX/x ~ 0,007), MomHo c npaKT~~ecK~ YA08neT-
8op~TenbHoR TO~HOCTb~ /-1%/ nonom~Tb, ~TO 

L = R/X. /2/ 
~anee, K~HeT~~eCKY~ 3Hepr~~ E npOTOHa MOlliHO nony~~Tb ~3 COOTHo
WeH~H npo6er-3Hepr~H: 

E = A [ 1 + ,B ( L - L0 ) ] La , 131 
rAe AnH lli~AKOro KCeHoHa { 

A =33,51, a =0,58, ,Be 0, L<Lo• 

4 -3 8, 6·10 , L>L 0 • 

L 0 =14,32, L ~ L 0 8blpameHbl 8 cM,.E- 8 M3B/21.Ha ocH08aH~~ 
¢YHK4~~ W(~ x~ pacnpeAeneH~H nnoTHOCT~ 8epoHTHOCT~ 8en~~~H~ 
X ~ COOTHOWeH~H /3/ 04eHeHa no MeTOAY nepeHOCa OW~60K TO~HOCTb 
onpeAeneH~H K~HeT~~ecKoA 3Hepr~~ .E npoTOH08 8 ~HTep8ane aHa~e
H~R .E, npeACTa8nH~~eM OCH08HoR npaKT~~ecK~A ~HTepec. B Ta6n. 1 
np~8eAeH~ COOT8eTCT8y~~~e ~~cneHH~e AaHH~e AnH CYMMapHOH cpeA
HeK8aApaT~~HOH ow~6K~ u E onpeAeneH~H 3Hepr~~ .E. np~ 3TOM Y~TeHbl 
ow~6K~ 8 onpeAeneH~~ KdOPA~HaT To~eK Ha~ana ~ KOH4a cneAa 
~acT~4~, ij~cnepc~H pacnpeAeneH~H W(x,x~: 

2 
a -X -

3 3 
al +a2 

/4/ 
al +a2 

~ cTparrn~Hr, OTHOC~TenbHaH 8en~~~Ha KoToporo cocTa8nHeT 
a 0 /E::/1 72/%. 

CneAyeT OTMeT~Tb, ~TO OTHOC~TenbHaH TO~HOCTb aE/E onpeAeneH~H 
3Hepr~~ npoTOH08 8 KnK, KOrAa An~Ha npo6era npoTOH08 ~3MepHeTCH 
~a M~KpOCKOne YnM-21 ~n~ nYOCe no MeTOAY COOT8eTCT8eHH~X TO~eK, 
8 cpeAHeM He HHme 3%. Heo6XOAHMO TaKme nOA~epKHYTb, ~TO npH
MeHeH~e TPaAH4HOHHbiX MeTOA08 onpeAeneH~H L KaK no COOT8eTCT8eH
H~M, TaK 1:1 no HeCOOT8eTCT8eHH~M TO~KaM /HanpHMep/3/j 8ne~eT 
aa co6oR c~cTeMaT~~eCKYIO HeA004eHKY E Ha - 4%. 3Ha~eH~e 3TOH c~
CTeMaT~~ecKoA ow1:16K~ 6blno nony~e!-lo nyTeM 3KcnepHMeHTanbHoro 
onpeAeneH~H pacnpeAeneHHH W(x,x 0 ), KOrAa AnHHa npo6era L ~3Me
PHnacb 3T~MH MeTOAaM~ /1/. 

2 

Ta6Jmu;a I 

3Ha~eHHH cpeAHeKBaApaTH~HOH OWH6KH aE OnpeAeneHHH 
KHHeTH~ecKoli 3HeprHH E npoToHoB, perHCTpHpyeMbJX 
B KITK /npo6er npoTOHa onpeAenHeTCH ITO AnHHe oTpesKa R 
H AaJJee ITO COOTHOrueHHHM /2/ H /3// 

E /~hB/ 40 70 120 
aE /l•hB/ 4 9 3,3 ' 2,7 
a 1/E 0,12 0,05 0,02 t 

} 
' 

OnPE~EnEHHE YrnoB.3MHCCHH 

HapHAY C 3Hepr~eH yron 3M~CC~~ H8nHeTCH OAHOH ~3 OCH08H~X 
xapaKTep~cT~K 8TOP~~H~x ~acT~4, onpeAeneH~e KoTopoR 8 KnK He
peAKO C8H3aHO CO 3Ha~~TenbHbiM~ TPYAHOCTHMH, 3TO OTHOC~TCH K .cne
AY~~~M ~acT~4aM, per~cTpHpyeM~M 8 KnK: npoToH~ c 3Hepr~eA 
40 7150 M3B, aapHmeHHble rr -Me30Hbl c 3Hepr~eR 10 7 70 M3B ~ raMMa
K8aHTbl, KOH8epT~pyiO~~e 86n~3H TB. Cy~HOCTb 3T~X TPYAHOCTeR 8 
cny4ae aapHmeHHbiX 4acT~4, oco6e'HHO rr -Me30H08 ~ MeAneHHbiX npo
TOH08, COCTO~T B onpeAeneHH~ KaCaTenbHOH K npoeK4~HM cneAa 
~aCT~4~ B TO~Ke B3a~MOAeHCT8~H: TOn~HHa cneAa MOmeT 3aMeTHO 
~cKa3~Tb peaynbTaT~ ~aMepeH~A Hanpa8neH~H noneTa, KOrAa 3TO 
Hanpa8neH~e onpeAenHeTcH no 6n~3Ko nema~.~M T04KaM. B cny~ae 
raMMa-K8aHT08 aHanor~4H~e TPYAHOCT~ 8~CTynaiOT rna8H~M o6paaoM 
np~ 3Hepn1HX Ey~ 500 M3B, KOrAa An~Hbl KOH8epc~~ Xk OTHOC~TenbHO 
Man~. B n106oM me cny4ae yrn~ 3M~cc~~ AOn~ 

-JL(Ey)xk 
P=>l-e /51 

raMMa-K8aHT08 C 3Hepr~eH Ey. ~MeiO~~X An~HY KOH8epc~~ X, MeHbWe 
HeKOTOporo Kp~T~~eCKoro 31;1a4eH~H Xk:: 3 7 5 MM, OnpeAenH~TCH He
HaAemHO ~. KaK npa8~no, nnoxo; 3AeCb JL(Ey)- K03¢¢~4~eHT norno
~eH~H /4/, 

4T06~ ~36emaTb yKa3aHH~X TPYAHOCTBH, yrn~ 3M~CC~~ ~TOp~~H~X 
3apRmeHHbiX ~acn14 ~ raMMa-KBaHTOB, Am'l KOTOpbiX X_:S Xk, onpeAenH
n~Cb nnaH~MBTP~4eCK~M MBTOAOM ~, 8 4aCTHOCT~, no TaK Ha3~BaeMOMY 
MBTOAY ¢~KT~BHOH TO~K~ /¢T/. CyTb 3TOrO MeTOAa C80A~TCH K cne
AY~~eMy. B nnocKOCT~ o6e~x npoeK4~A npo80AHTCH KacaTenbHble K 
cneAY 4aCT~4bl s TB. 3aTeM, Ha OAHOH 1:13 KacaTe':nbHbiX, 
Ha paccTOHH~~ x ,.J eM oT TB ¢~Kc~pyeTcH nocTynaT~8HbiM o6paaoM 
T04Ka, KOOPA~HaT~ KOTOPOA ~3MBpfi~TCH Ha 3TOH npoeK4~~ cneAa. 
Ha 8TOPOH npoeK4~~ KOOPA~HaT~ 3TOH T04K~ BOCCTaHaBn~8a~TCH 
c Y4BTOM onT~4ecK~x ~cKameH~R o6beKT~so8 ¢oToannapaTos KnK KaK 
COOTBeTCTBY~~eA T04K~, nema~eA Ha KaCaTenbHOH K cnBAY Ha AaHHOH 
npOBK4~~ ~3o6pameH~H /Hanp~Mep/3/ /. no KOOPA~HaTaM npoBK4~H 3TOH 
¢T, a TaKme TB 1:1 HanpasneH~~ cneAa nep8~4Hoei 4acT~4bl, Bbl~~cnHeT
CH yron e 3M~CC~~ npOTOHa. OcTaeTCH e~e onpeAen~Tb onT~ManbHY~ 
An~HY X O npoeK4~~ 0Tpe3KOB TpaeKTOp~~ 4aCT~4bl, no KOTOPbiM npo-
80AHTCH KacaTenbH~e K TpaeKTOp~~ B TB. EcTectseHHo, 4TO 4BM 
60nbWe XO, TeM MeHbWe A~Cnepc~H a()l yrna 0, o6ycnosneHHaH 
HeT04HOCTb~ 8 onpeAeneH~~ KOOPA~HaT ¢T. Ho np~ 3TOM B03pacTaeT 
A~Cnepc~H ae , C8H3aHHaH C MHOrOKpaTHbiM KynOH08CK~M paCCeHH~BM 
aapHmeHHoei 4~CT~4bl B se~ecT8e. 0Ka3biBaeTcH, 4TO AnH m~AKOro 
KCeHOHa pa8eHCT80 a (Jl: ao

2 
8blnOnHHeTCH TOrAa, KOrAa X 3aKn~-

4eHO 8 ~HTep8ane 3Ha4eH~eM 37 8 MM, B 3aB~C~MOCT~ OT K~HeT~4eC
KOH 3Hepr~~ E npoTOHa. Ha p~cyHKe np~BeAeHa aas~c~MOCTb OT x 
A~cnepc~~ uol , a TaKme A~cnepc~~ a 02 AnH 4eTblpex 3Ha4eH~Ci E. He
TPYAHO 3aMeT~Tb, 4TO pa3yMHO onpeAenHTb Hanpa8neH~e KacaTenbH~X 
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3aBHCHMOCTb ,!l;HCnepCHH a() yrJia () 3MHC
CHH npOTOHOB C 3HeprHeH 

1E OT rJiyOHHbl 
X npOHHKHOB8HHH B ~p;KOM KC8HOHe: a()l -
AHCnepCH.!I, ooyCJIOBJI8HHaH npOCTpaHCT
B8HHblMH pa3MepaMH ny3blpbKOB TO'IKH 
B3aHMO,!l;8llCTBHH H TO'IKH, no KOTOpOH npo
BO,!l;HTCH KaCaTeJibHaH K CJiep;y npOTOua; 
U()

2 
- ,!J;HCnepCHH, Bhl3Baunafl MHOPOKpaTHbiM 

KyJiouoBCKHM pacceHnHeM, 

, 
K npoeK4MflM TpaeKTOPMM 4aCTM4~ s TB 
no Ha4anbH~M OTpe3KaM, p;nMHa KOTOp~X 
He npe8biWaeT x

0
a/3 7 8/ MM, B 3a8MCM

MOCTM OT p;aHHoro 3Ha4eHMfl 3HeprMM E 
npoToHa. B~6op me KOHKpeTHoro 3Ha4eHMH 
BenM4MH~ Xt =3 CM OCH08aH Ha TOM, 4TO 
npM Xt :?; 3 CM ,!1;11CnepCI1H U()J OCTaeTCfl 
npMfini1311TenbHO nOCTOHHHOM, 8 TO 8peMH 

KaK npM paCCTOHHI1HX, 6onbWMX 3 CM, cy~eCT8eHHO 803pacTa~T MC
KameHI1H, 8HOCI1M~e OnTM4eCKOA CI1CTeMoA KaMep~. Cnep;08~TenbHO, 
4enecoo6pasHo npi1HHTb, 4To Xt ~3 eM. B cny4ae raMMa-K8aHT08, 
p;nMHa KOH8epCI1M KOTOP~X MeHbWe HeKOTOpOrO KpMTI14eCKOrO 3Ha4eHI1H, 
Hanpa8neHI1e noneTa MOmHo onpep;eni1Tb KaK Hanpa8neHI1e 8p;onb oc11 
cosp;aeaeM~x MMI1 n11sHeA. TaKy~ ocb, KaK npas11no, HeTpyp;Ho npo-
8eCTM yme npM_ 3HeprMI1 raMMa-K8aHT08 .Ey;:: 1 00 M3B. 

~nR 04eHKM T04HOCTM MeTo~a $T 80CnOnb3yeMCH 8eni14MHOA CyM
MapHOA ,!l;MCnepCMM af=a ~l +ae

2
, 411CneHHble 3Ha4eHI1H KOTOpoA npl1-

8e-AeHbl 8 Ta6n. 2. 
Cnep;yeT OTMeTMTb, 4TO aHanorM4H~e OWI16KI1, COOT8eTCT8Y~~I1e 

113MepeHMHM Ha MI1KPOCKOne no MeTOp;y COOT8eTCTB8HH~X 11 H8COOT8eT
CTB8HH~X T048K, He npe8~Wa~T 5°, 

06cymp;aeMbiA B p;aHHOA pa6oTe nM 80CCTaH08neHMH yrno8 3MMCCMM 
4aCTH4 nposepHnCH Ha 8bi60pKe 8 nap raMMa-K8aHTOB, 3ape~I1CTpl1po-
8aHH~X 8 811p;e 3neKTPOHHO-$OTOHH~X ni18HeA Ha CHI1MKax c KnK. no 
ycn08MHM OT6opa, 8o-nep8~X, MCT04HMKOM nap~ raMMa-K8aHT08 8 Kam
,!l;OM C06~TI111 H8nHnCH rr 0 -Me30H, n03TOMy 3$¢eKTI18H~e Mace~ nap 
raMMa-K8aHT08 p;onmH~ co8nap;aTb, 8 npep;enax owM6oK M3MepeHI1A, c 
Mace oR noKoH rr 0 -Me3o,Ha. Bo-8TOpbiX, pesynbTaTbl 113MepeHI1A, 8bl
nonHeHHbiX Ha MMKpocKone, oKasanMCb 11CKameHHbiMI1 Ms-sa TPYAHOCTeA 
8 onpeAeneHI111 T04KM KOH8epCI1M raMMa-K8a'HT08, nema~eA Ha finM3KOM 
paccTOHHI1M OT TB. CpeAHee 3Ha4eHMe 3¢¢eKTM8HOA Mace~ nap~ raMMa
K8aHT08 AnH 3TOA 8~60pKI1, KOrAa yrn~ 3MI1CCMM onpeAenHni1Cb Ha 
MI1KpocKone' paBHO iiiyyCM) =/1 06' 9.2:_4.6' 51 M38. npi1MeHeHMe me nM 
113MepeHMH yrno8, M, 8 4aCTHOCTI1, MeTOAa ~T, 8ep;eT K cnep;y~~eMy 
pesynbTaTy:myy /nM/=/136,5.2:_35,4/ M3B. Ecn11 cpa8HMTb 3TI1 cpep;HI1e 
3Ha4eHMH no KPI1TepM~ CTb~AeHTa /coOT8eTCT8Y~~I1e reHepanbH~e' 
C080KynHOCTI1 MOmHO C411TaTb HOpManbH~MM, 8~60pKI1 3a811CMM~e/, TO 
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Taomm;a 2 

3ua'leHHH CYMMapHOH ,!l;HCnepCHH a() pacnpep;eJieHHH 
yrJIOB e 3MHCCHH npOTOHOB c 3HeprHeH E,Korp;a() H3Me
pneTCH no MeTOAY ¢T 

E /M3B/ 40 70 120 

ae 5, 6° 4,6° 4, 2° 

OKa3~8aeTCR, 4TO np11 yp08H8 3Ha4MMOCTM 0,02 pesynbTaT~ M3Mepe
HM~ Ha MI1KpOCKOne M nT pa3nM4a~TCfl 3Ha4MMO, ~PYrMMM Cn08aMI1, 
nM, M, 8 4aCTHOCTM, M8TOA $T, CTaTI1CTM4eCKM 3Ha4MMO yny41llaeT 
pe3ynbTaT~ M3MepeHMA yrno8 3MMCCMM, 8~nOnH8HH~X Ha MMKPOCKOne 
8 ycn08MRX cnomHoA Tonorpa¢MI1 ~neA08. 

Bl-IBO~bl 

B~nonHeHH~e 8 HaCTOR~eA pafioTe MCCneA08aHMR 803MO~HOCTM on
peAeneHMR npo6ero8 npoTOH08 c 3HeprMeA 40+ 120 M38 M yrno8 
3MMCCMM npOTOH08 M raMMa-K8aHT08 nnaHMMeTpi148CKMM M8TOAOM Ha 
CTepeOCHMMKaX KC8HOH08~X ny3~PbK08~X KaMep, Aa~T OCH08aHM8 
cp;enaTb CnBAY~~Me 8~80A~: 

1 • 0THOCMT8nbHaR OWHfiKa 8 OnpeAeneHHM AnHH~ npo6era npoTOH08 
He npee~waeT 12% M 6~CTPO yMeHbWaeTCfl npM B03pacTaHHM 3H8prHH 
npOTOHOB. 3Ta OWM6Ka COH3MepHMa 8 cpeAHeM C COOT8eTCT8y~~eA 
OWHfiKOR H3M8P8HMfl Ha MHKpOCKOne AnHH~ npo6ero8 npOTOH08, 8~-
4HCnReM~X KaK CYMMa AnHH npRMOnHHeRH~X 0Tpe3K08, np080AHM~X 
nO T04KaM Ha cnep;e, KOrp;a KOOPAHHaT~ 3THX T048K OnpeAenR~TCR 
KaK COOTBeTCT8Y~~Me MnH HeCOOT88TCT8Y~~Me. 

2. 0WHfiKa 8 onpeAeneHMH yrno8 3MHCCHH npOTOH08 no MeTOAY 
$HKTH8HOA T04KM He 6onee 6°,H npM6nH3HTenbHO C08naAaeT C COOT-
88TCT8Y~~eR OWH6KOA, xapaKTepH3Y~~eA MeTOA KaK HeCOOT88TCT8eH- 1 

H~X, TaK M COOT88TCT88HH~X T04eK, KOrAa M3MepeHHR 8~nonHH~TCfl 

Ha MMKPOCKOne. 0AHaKO 8 PRAe cny4ae8 C oco6eHHO cnomHoA KOH$H
rypa411eA cneAOB nnaHHMeTpH4eCKHR MeTOA, H, 8 oco6eH~OCTH, 
MeTOA $HKTH8HOR T04KH, R8nReTCfl BAHHCT8eHH~M, npM nOMO~I1 KOTO
poro MO>I<HO nony4MTb pasyMHble pesynbTaTbl, 

3. nnaHHMeTpM48CKMA MeTOA onpeAeneHHR p;nMH npo6ero8 H yrno8 
3MHCCMM 8TOPM4H~X 4aCTH4 p;aeT 3aMeTH~A 8~Mrp~W 80 8P8MeHH nony-
48HHR OKOH4aTenbH~X pe3ynbTaT08 npM peWBHMH PHAa $M3M48CKMX 
3aAa4 11 yMeHbWaBT 803MOmHOCTb nOH8neHHfl rpy6~X OWMfiOK, CBH3aH
H~X C HenpaBMnbHOR MHTepnpeTa4MBR co6~THR. 3TOT MeTOA MOmHO 
npHM8HMTb 11 B APYrHX cnep;OBbiX AeTeKTOpax, HCnOnb3Y~~HX 8 Ka4ecT
Be perHCTpHpy~~ero 88~eCT8a TRmen~e mMAKQCTM H 3KCnOHHpyeM~X fie~ 
MarHHTHoro nonH. 

\5 
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HET Rl1 OPOBEROB 8 BAWEM B11BR110TEKE? 

8bi MOlKeTe nonyqMTb no noqTe nepeqMcneHHble HiiJKe KHMf'M, 
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.1!1,2-81-728 

.1!17-81-758 

.1!1,2-82-27 

P18-82-117 
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Mynac 3., OxpHMeHKo ~.C., CnoaHHCKHH 6. P10-82-690 
npocTOH MeTOA OnpeAeneHHA 3HeprHH H yrnoa 3MHCCHH npoTOHOa, perHCTpHpyeMWX 
8 ny3WPbKOawx KaMepax, HanonHeHHWX TA*enWMH *HAKOCTAMH 

npeAno*eH npocToH nnaHHMeTpH~ecKHH MeToA /nM/ onpeAeneHHA AnHHW L npo6era 
H yrnoa 9 3MHCCHH npoTOHOa, perHCTPHPYeMWX Ha CTepeoCHHMKax C KCeHOHOaWX 
ny3WPbKOaWX KaMep, noKa3aH0 0 ~TO TO~HOCTb 3TOrO MeTOAa a cpeAHeM npH6nH3H
TenbHO TaKaA •e, KaK H 8 cny~ae H3MepeHHA LH9 Ha MHKpoCKOne no MeTOAY 
HeCooTaeTCTaeHHWX H COOTaeTCTaeHHWX T04eK . nM AaeT a03MO*HOCTb H36e*aTb 
rpy6wx OWH60K a Co6WTHAX CO cnO*HoH ' KO~Hrypa~HeH cneAOa 8TOPH~HWX ~aCTHij 
H AaeT 3aMeTHWH aWHrpww 80 apeMeHH nony~eHHA OKOH4aTenbHWX pe3YnbTaT08 
npH peweHHH PAAa ~H3H4eCKHX 3aAa~. 

Pa6oTa awnonHeHa a fla6opaTopHH aw~HcnHTenbHOH TexHHKH H aaToMaTH3a~HH 
OH~H H HHCTHTyTe ~H3HKH BapwaacKoro TexHH4ecKoro YHHaepcHTeTa. 

C~eHHe 05~HHeHHOro HHCTHTyTa AAePHWX HCCneAoaaHHH, AY6Ha 1982 

Hulas E., Okhrimenko L.S., Sfowinski B. P10-82-690 
Simple Method of Energy and Emission Angles Determination of Protons 
' Registered in Bubble Chambers Filled with Heavy Liquides 

The simple planimetrical method (PM) for range L and emission angle .9 
determination of protons registered on stereoplctures on xenon bubble 

!chambers; is proposed. It is shown that the accuracy of this method is 
approxlmatelly the same in average ·as when measurements of Land 9 are 
made using the microscope according to the correcsponding and in correspon
ding points method. The PM permits to avoid rought errors In events having 
complicated configuration of secondary particle tracks and gives a chance to 
gain time in obtaining final results In :some physical problems resolution. 

i The investigation has been performed at the Laboratory of Computing 
1Techniques and Automation and the Physical Institute of the Warsaw 
Technical University. 
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