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1. BBEAEHI1E 

,[lnR H3y4eHHR np -83aHMO,qeHCT8HH 8 HHTep8alle HMnyllbC08 1+ 
~5 r3B/c O,CIHOMeTp08aR 80,qopo,qHaR ny3WpbK08aR KaMepa na6opa
TOPHH 8biCOKHX 3HeprHH 011.RI1 6bJila 0611y4eHa HeHTpOHaMH OT CTpHn
nHHra YCKOpeHHWX ,qeHTpOHO~. 11MnyllbCW 1-1 WHpHHW cneKTP08 HeHTpo
H08 COCTa811R11H: Pn ±up '=/1 ,25+0,03/; /1 ,73+0,05/; /2,23+ 
+0,07/; /3,83+0,12/; /~,35+0,14/ 1-1 /5,10+0,17/ r3B/c. -
- Ycno8HR o6ny4eHHR 1-1 cneKTPbl ny4K08 nep8H4HbiX HeHTPOH08 
npH8e,qeHw ~~~. Ha pHc.1 8 Ka4eCT8e npHMepa noKa3aH cneKTP 
nep8H4HOro ny4Ka npH Pn =3,83 r3B/c. 

B ,qaHHOA pa6oTe npe,qcTa811eHw pe3yllbTaTw onpe,qeneHHR ce4eHHH 
peaK~HA 1-, 3- 1-1 5-ny4e8wx 38e3,q. 11ccne,qo8a11HCb cne,qy~~He 
peaK~HH: 

5-ny4e8we 38e3,qbl: np -+ ppiT+IT-IT-, /1.1/ 

-> ppiT +IT -IT -IT 0 , /1.2/ 

-+ 0p7T+IT+IT-IT-, /1 .3/ 

' 
-> 5 3apR>K. +m HeAT. (m _? 2); /1 .4/ 

3-ny4e8ble 38e3,qbl: np ._. ppiT - • /2.1 I 

-+ PP IT -IT 0 
' /2.2/ 

-> np IT+IT -, /2.3/ 

-+ diT+IT-, /2.4/ 

.. 3 3apR>K . +m HeAT. (m:::_2); /2.5/ 

1-ny4e8ble 38e3,qbJ: np -+ np ' /3.1/ 

-+ pn /nepe3apR,qKa/, /3.1'/ 

-. np + mIT 0 (m ·~ 1) , /3.2/ 

-+ OOIT + + ffiiT 0 (m ·~ 0) /3.3/ 
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PHc.1. llMnynbCHbill cneKTP Hane
Taro~x HeHTpOHOB npH Pn = 
=3,83 f3B/c. 

PaHee HaMI1 6btJ111 onpeAeJleHbt 
Tononorl14eCKI1e ce4eHI1R np -

eaai1MOAe~cTBI1~ AJlR aeea~ yKa
aaHHbiX MHOlKeCTBeHHOCTe~· 21 11 
113y\.leHa peaKLt11R np .... drr+rr-1~ 

OpeAcTaeneHHble peaynbTaTbl 
MoryT 6b1Tb none3Hbl KaK np11 
113y4eHI111 HYKJlOH-RAepHbiX 11 
RAeP-RAePHbiX B3ai1MOAe~CTBI1~, 
TaK 11 AllR npoeepKI1 pa3Jli14HbtX 
TeopeTI1\.IeCKI1X MOAene~ e3ai1Mo
Ae~cTBI1~ aneMeHTapHbiX 4aCT11Lt· 

2. 06PA60TKA 3KCOEPHMEHTAnbHOf0 MATEPHAnA 

Co6btTI1R, OT06paHHble np11 npOCMOTpe, 3ctx1JeKTI1BHOCTb KOTOporo 
npeebtl!lana 99%, 113MepRJ111Cb Ha cKaHI1pyta~eM aeTOMaTe HPD 11 nony
aeToMaTax OYOC. feoMeTpl14eCKaR peKOHCTPYKLt11R C06b1TI1~· 11 11AeH
T11¢l11KaLt11R KaHaJlOB peaKLt11~ ocy~eCTBJlRJlaCb no COOTBeTCTBYIO~I1M 
nporpaMMaM '14( nnoxo 113MepeHHbte co6btTI1R 11 co6btTI1R, pacnono>KeH
Hble BHe 3¢~eKTI1BHOrO OfibeMa KaMepbl, 11CKJll04aJ111Cb 113 paCCMOTpe
HI1R. 

AanbHe~waR 11AeHTI1¢11KaLt11R KaHanoe peaKLt11~ ocHOBbleanacb Ha 
aHaJ1113e eeni1411H x2 AllR Ka>KAOro KOHKpeTHoro co6btTI1R. Tl1ni14Hbte 
pacnpeAeJleHI1R BeJ111411H x2 AJlR peaKLt11~ 4c- 11 1 c-¢11Ta npi1BeAeHbl 
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Ha p11c.2. B Ka4eCTBe AOBepl1-
TeJlbHbiX rpaHI1lt npi1HI1MaJ111Cb 
3Ha4eHI1R c4 =25 AJlR 4c-¢11Ta 
11 c 1 =12,5 AJlR 1c-¢11Ta. Ecn11 
3Ha4eH~R x2 AJlR ABYX 111111 6onb
wero 411CJla rl1noTe3 o KaHane 
peaKLt1111 AaHHOro cofibiTI1R nona
AaJ111 B AOBepi1TeJlbHYIO o6naCTb, 

PHc.2. x2 - pacnpeAeneHHe AnR 
peaKQHH /1.1/, /1.2/ H /1.3/ 
npH Pn =5,10 f3B/c. 
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TO AOnOJlH11TeJlbHO 11CnOJlb30BaJlaCb Bl13yaJlbHaR OLteHKa 110HI13aLt1111 
AllR 11AeHTI1¢11KaLt1111 TpeKoe nonO>KI1TeJlbHO 3apR>KeHHbiX 4acT11Lt. 3Ta 
npoLteAypa npi1MeHRnacb AJlR P + .< 11 00 MaB/ c np11 ycnoe1111, 4TO 
TpeK 4acT11Ltbt 11MeeT yron norpy>KeHI1R 'I a I< 45 ° .. 

3. OOPEAEnEHHE CE4EHHn PEAKUH~ 3- H 5-nY4EBWX 3BE3A 

0AHO~ 113 TPYAHOCTe~ np11 pa3AeJleHI111 KaHaJlOB peaKLtl1~ RBJlRJlOCb 
TO, 4TO 3Ha411TeJlbHOe KOJ1114eCTBO C06b!TI1~ MOlKeT YAOBJleTBOpRTb 
OAHOBpeMeHHO KaK rl1nOTe3aM 4c-¢11Ta /peaKLt11R /1.1/ 5-ny4eBbiX 
3Be3A 11 /2.1/ 3-ny4eBbtX 3Be3A/, TaK 11 rl1noTe3aM 1c-¢11Ta /cooT
eeTcTBeHHO peaKLtl111/l.2/-/1.3/11 /2.2/-/2.3//, TO eCTb AJlR KOH
KpeTHOrO 5- 111111 3-ny4eBOrO C06biTI1R MOlKeT CJlY411TbCR, 4TO 
X~c:<c 4 11 X~c.<c 

1
• AHaJl113 pacnpeAeJleHI1~ no HeAOCTaiO~e~ Mac

ce noKa3an, 4TO ace co6biTI1R c x t2 c.< c 4 cneAyeT He3aBI1CI1MO OT 
BeJ111411H X;c OTHeCTI1 K peaKLt11RM c-¢11Ta, TO eCTb K peaKLt1111 
/1.1/ 5-ny4eBbiX 3Be3A 111111 /2.1/ 3-ny4eBbiX 3Be3A. 3TOT BbiBOA 
cornacyeTcR c npi1BeAeHHbtMI1 a pa6oTe ,/&/ pac4eTaMI1, noKa3bteata
~11MI1, 4TO np11 pa3AeJleHI111 KaHaJlOB peaKLt11~, xapaKTepi13YIO~I1XCR 
pa3HbiM 411CJlOM ypaBHeHI1~ CBR311, npeAn04TeHI1e CJleAyeT OTAaBaTb 
rl1nOTe3aM C 60JlbWI1M 411CJ10M ypaBHeHI1~ CBR311. 8 nOAAePlKKY CKa-
3aHHOMy BbiWe AOnOJlHI1TeJlbHO CJleAyeT OTMeTI1Tb, 4TO np11 11AeHTI1-
¢11KaLt1111 COUbiTI1~ no 110HI13aLt1111 OOJ10lKI1TeJlbHbiX TpeKOB He Ha~AeHO 
npoT11eope411~ ycnoe1110 x ! .< c 4 • 

6onee CJlOlKHO~ RBJlReTC~ 3aAa4a pa3AeJleHI1R KaHaJlOB peaKLtH~, 
ecn11 AJlR co6biTI1~ c xfc> c 4 eeni1411Hbt x 2 ABYX rl1noTe3 1 c-¢11Ta 
HaXOARTCR B AOnyCTI1MbiX npeAeJlaX, TO ec:b X f.2 < c 1 11 X1.a< Cl 
B CJly4ae 5-Jly4eBbiX 111111 X ~. 2 .< C 1 11 X 2•3 < C 1 B CJly4ae 3-ny-
4eBbiX aee3A· Ba>KHbtM KPI1Tepl1eM npaei1JlbHOCTI1 pa3AeJleHI1R ''nepe-

" Kpb1Bai0~11XCR .rl1nOTe3 B 3TOM CJly4ae RBJlReTCR 1130TOnl14eCKaR CI1M-
MeTpi1R peaKLt11~ /1.3/ 11 /2.3/. BcneACTBI1e 3Toro AJlR peaKLt11~ 
I 1 • 3/ 11 /2.3/ 11MnyJlbCHbte cneKTPbl a na6opaTOPHO~ cl1cTeMe rr -
Me30HOB OAHOrO 3HaKa AOJllKHbl COBnaAaTb C 11MnyJlbCHbiMI1 cneKTpaMI1 
a aHTI1na6opaTOPHO~ CI1CTeMe rr -Me3oHoe APYroro 3HaKa, a pac
npeAeneHI1R no cosO* a c.~.t.M. rr+-11 rr--Me30HOB, a TaK>Ke He~Tpo
HOB 11 npOTOHOB AOJllKHbl 6b1Tb 3epKaJlbHO CI1MMeTpi14Hbl OTHOCI1TeJlbHO 
oo .. 

AHaJ1113 noKaaan, 4TO AJlR ny4wero cornac11R c KPI1Tep11eM 1130To
OI14ecKo~ CI1MMeTpl111 6onbWYIO 4aCTb Ta!<11X "nepeKpbleai0~11XCR 11 co-
6biTI1~ CJleAyeT OTHeCTI1 K KaHany C rr0 'B KOHe4HOM COCTORHI111. 
CnpaeeAJ111BOCTb TaKoro pa3AeneHI1R no~Teep>KAaeTCR pe3yJlbTaTaMI1 
MOAenl1poeaHI1R peaKLt11~ /2 ~ 2/ 11 /2.3/ 61 .. B 4aCTHOCTI1, np11 11M
nynbce Hanei"ata~ero He~TpOI-ta Pn =5' 10 raB/ c -77% "nepeKpbtBat0-
~11XCR11 C06btTI1~ CJleAYeT OTHeCTI1 K peaKLt1111 /2.2/. 

KpoMe Taro, y4eT Kpi1Tepi1R 1130TOOI14ecK6~ CI1MMeTpl111 noae61111J1 
onpeAeni1Tb nonpaBKI1 Ha noTepl1 H113K03HepreTI14HbiX lT -Me30HOB. 
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ApyroA TPYAHOCTb~ e onpeAeneH~~ ce4eH~H KaHanoe peaK~~A 
5- ~ 3-ny4eBbiX 3Be3A .RBn.ReTCA HeOfiXOA~MOCTb y4eTa BKnaAa B 
H~X ¢OHOBbiX C06biT~H. K ¢OHOBbiM OTHeCeHbl C06blT~.R cneAY~~J.1X 
TJ.1noe: 

a/ co6bJT~.R C 6onee 4eM OAHOH HeHTpailbHOH 4aCn1~eH B KOHe4-
HOM COCTO.RH~~, o6pa30BaHHble nepBJ.14HbiM~ HeHTPOHaMJ.1 J.1 J.1MJ.1TJ.1py~

~~e peaK41-11-1 1c-<t>~Ta; 
6/ C06bJT~.R, o6yCilOBileHHble B3a~MOAeHCTB~eM BTOP~4HbiX HeHT

pOHOB~ TO eCTb HeHTPOHOB, o6pa30BaHHbiX B pe3yilbTaTe B3aJ.1MO
AeHCTB~.R nepBI-14HbiX HeHTPOHOB ny4Ka CO CTailbHbiM OKHOM KaMe
pbl ~ HenpocMaTpJ.1eaeMbiM o6ceMOM BOAOPOAa. 

0THOC~TeilbHble AOil~· !)lOHOBbiX C06bJT~H T~na 6 · AilR 3Be3A pa3-
Il~4HOH MHOl!<eCTBeHHOCT~ 04eHeHbl B pa6oTe ,/2/.. 

Y4eT ¢oHoe~x co6blTJ.1H ~ 5-ny4eBblX 3Be3AaX He npeACTaen.ReT 
np06IleMbl, TaK KaK nOAaBil.R~~ee 60ilbW~HCTBO ~X ~AeHTJ.1¢H~HpyeTCA 
KaK peaK~J.1.R /1.4/ J.1 npaKTJ.14eCKJ.1 He AaeT BKilaAa B C06b1TJ.1A 
1c-¢HTa. 

0AHaKO B 3-ny4eBblX 3Be3AaX BKilaA TaKHX ¢OHOBbiX C06b1TJ.1H B 
peaK4HH 1 c-¢HTa MO>KeT 6bJTb 3Ha4HTeneH, 4TO npHBeAeT K 3aMeT
HOMy HCKa>KeHH~ ¢opMbl pacnpeAeileH~H no MM 2 , e 4acTHoci"H, K no.Re
neH~~ 11XBOCTOB 11 B npaBOH 4aCTJ.1 pacnpeAeileHHH. no3TOMY AilA 
y4eTa BKilaAa ¢OHOBblX C06b1T~H B pea1<4~.RX /2.2/ ~ /2.3/ 6b1Ila 
J.1cnonbsoeaHa cne4~ai1bHaA npo4eAypa. AHan~s noKaaan, 4TO np~-1 

Hano>KeHHI-1 ycnoeJ.1A x 1~ .<1 BKnaA ¢aHa e co6bJTJ.1.R, HAeHTJ.1¢~~J.1po
eaHHble KaK pea1<4~A /2.2/ HilH /2.3/, CTaHOBHTCA cy~etTBeHHO 
MeHbWe. Ha OCHOBe OT06paHHblX no TaKOMY KpHTep~~ C06b1TJ.1H 6b1Il0 
nposeAeHo MOAen!-1poeaHJ.1e pacnpeAeileHH.R noMM 2 , aaKil~4aeweecA 
B CileAYIO~eM: AilA KalKAOro TaJ<oro C06bJTJ.1A napaMeTpbl Tpel<OB aa
perJ.1CTPI-1POBaHHbiX 4aCTH4 pa3blrpb1Bail~Cb no CileAY~~eMy 3aKOHy: 

mod mes .1.P . /4/ pi =Pi+ i"l7j• 
mod mes 

rAe pi J.1 pi - COOTBeTCTBeHHO HOBOe J.1.J.13MepeHHOe 3Ha4e-
HHA i -ro napaMeTpa; .1.Pi - era J.13MepJ.1TenbHa.R ow1-16Ka, ·a 17 j -cny-
4a~Hoe 4J.1CilO, pacnpeAeneHHOe no HOpMailbHOMY 3aKOHy· 3aTeM no 
HOBbiM 3Ha4eHHAM napaMeTpoe Bbi411CilAilacl, een~4J.1Ha MM2 AnA MOAe
n~poeaHHoro co6bJTJ.1A. CpaeHeHHe MOAeilJ.1poeaHHoro H 3KcnepJ.1MeH
TailbHoro pacnpeAeneH~H no MM2 noaeonl-1110 noAo6paTb aeca co6bJTJ.1H 
AnA KoppeK~HH 3Kcnep~MeHTanbHbtX pacnpeAeneH~H. Ha p1-1c. 3 noKa
aaHo pacnpeAeneH~e no MM2 AnA peaK~I-11-1 /2.3/ npH Pn =3,83 r3B/c 
AO H nocne KOppe1<41-1~. Eionee AeTa11bHO paccMOTp'eHt-la.R npo4eAypa 
~3IlO>KeHa a pa6oTax16·7~ Ha p~c.4 np~BeAeHo pacnpeAeileHJ.1e no 
cosO* a c.4.M. AnA HYKilOHO~ -Me30HOB peaK4~v. /2.3/ npH 
P =5,10 r3B/c. CJ.1MMeTp~.R pacnpeAeileHHH 4aCTJ.14 OTHOCHTeJlbHO 
if!: CBHAeTeilbCTBY~~aA 06 ~130TOnH4eCKOH ~HeapMaHTHOCT~ peaK4~~ 
/2.3/, Hil11~CTp~pyeT AOCTaT04Hyio HaAe>KHOCTb paccMOTpeHHOrO 
MeTOAa. 

4 

} 

) 

\. 

i 
\ 
#' 

~ 

~ ... 
<CJ 
L!!? 
..:-
0 
c:S 

' •::r 
:3 

E 
~ 

0 
u 

0 
c:; 
u 
:s: 
::r 

moo 

500 

0,48 O,BB i,aa i,68 
MM2

, ra e,a.Jc.lt 

Pnc.3. PacnpeAeneHHe no MM2 

AJIH peaKUHH /2.3/ npn P n = 
=3,83 r3B/c; 3a~epHeHHaH ~aCTb 
COOTBeTCTByeT pesynbTaTy KOp
peKUHH. 

ApyroA nOAXOA K onpeAeneHH~ 
Be11H4HHbl BK11aAa ¢0HOBblX C06bi
THH e ce4eHHA peaK~HH /2.2/ 
H /2.3/ 3~Ily4eBbiX 3Be3A OCHO
eaH Ha HCnOilb30BaHHH A11A 3TOH 
~eilH peaJlbHbiX 5~ H 3-ny4eBblX 
C06bJTHH HaCTOA~ero 3KCnepHMeH
Ta. TaKoA MeTOA MOAenHpoeaHHA 
noasonAeT J.136el!<aTb TPYAHOCTeA 
abl6opa onpeAeneHHoro MaTpH4-
Horo 3IleMeHTa B3aHMOAeHCTBHA 

H, KpOMe TOro, npHMeHATb CilOlKHBWYIOC.R MeTOAHKY o6pa60TKJ.1 3J<c
nepHMeHTailbHbiX AaHHbiX. 

npH MOAeilHPOBaHHH np-e3aHMOAeHCTBHA, o6yCilOBileHHOrO BTOPH4-
HbiMH HeHTPOHaMH, 6bJilH HCnOilb30BaHbl 3-ny4eBble 3Be3Abl npH 3Ha4e
HHAX HMny11bCOB HaileTa~~ero HeHTpOHa, MeHbWHX HOMHHailbHOro, 
TO eCTb AilA MOAeilHPOBaHHA ¢aHa npH Pn=5,10 r3B/c HCn011b30Ba
IlHCb AaHHble npH p n =3 '83 H 2 '23 r3B/ c J.1 T. A. AnA MOAeilHPOBaHH.R 

{200 400 

300 
800 

400 

1-J b ' 
cose;t cosO;-

Pnc.4. PacnpeAeneHne no cosO* AJIH HYKnOHOB n rr
Me30HOB H3 peaKUHH /2.3/ npH pn =5,10 r3B/c. 
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peaKQHH /2.5/, TO ecT~ 3-ny4eaoA 3Be3A~ c 5-6 4acTHQaMM a Ko
He4HOM COCTORHI-11-1, HCnOflb30BanHCb 5-ny4eBble 3Be3Abl npH TeX >Ke 
HMnynbcax HaneTa~~ero Hei1TpoHa. MoAenHpoaaHHe 3-ny4eaoA 3se3-
Abl o6ecne4Haanocb nyTeM HCKn~4eHHR no onpeAeneHHOMy npHHQ11ny 
ABYX 3apR>KeHHbiX TpeKos 5-ny4esoA 3Be3Abl. 

Mcnonb30BaHHe HeKoToporo oqeH04Horo aHanora aenH4HHbl x2 

AnR MOAem1poaaHHbrx TaKHM o6pa3oM ¢oHOBbiX co6biTI1H 11 11AeHTI1¢M
KaqHH no 110HM3aQ111-1 nonO)I{I1TeflbHWX TpeKOB C06WTMH, OTHeCeHHWX 
K peaKQI111 /2.5/, n03BOflMflO onpeAeni1Tb BKnaAbl <IJOHOBbiX C06biTMH 
B peaKQI1~ /2.5/, a TaK>Ke 8 peaKQMM /2.2/ M /2.3/. noAp06Hee 
3TOT MeTOA y4eTa ¢oHa M3flO>KeH 8 pa60Te:!6/,. 

CneAYeT OTMeTI1Tb, 4TO 8 pe.3ynbTaTe npMMeHeHMR MeTOAa, oc
HOBaHHoro H3 MOAenl1poaaHMH pacnpeAeneHvr~ noMM ~a TaK>Ke He3a
BI1CVIMOro MeTOAa MOAenMpOSaHMR C vrcnonb30BaHI1eM peanbHbiX 5-
11 3-ny4eBWX C06WTMH npH onpe~eneHI1H ce4eH11H peaKQ11H /2.2/ 
11 /2.3/,nony4eHW coenaAa~~l1e pe3ynbTaTw. 

.[lnR Bbi411CneHI1R senM411Hbl Ce4eHI1H 11CnOflb30Banacb ¢opMyna 

Ni 
ai = -- • ato , /5/ 

Ntot P 

rAe N1 - KOfll14eCTBO co6wTI1H /c y4eTOM secas u nonpasoK/, 11AeH
TI1¢11QMposaHHWX KaK npoqecc (Q; Ntot - KOflM4eCTBO COOTBeT
CTBeHHO 5- 11 3-ny4eBbiX C06biTI1i1, 3aperi1CTpl1p08aHHbiX 9 pa004e,._l 
o6oeMe KaMepbr /6e3 Hei13MepHMbrx/; a top - TononorH4ecKoe ce4e
HHe COOTBeTCTBeHH0,5- HnH 3-ny4eBWX 3Be3A; 0wH6Ka 8 Ce4eHHH 
onpeAenanacb c y4eToM AHcnepcHA 8cex '-tnef:I08 8 ¢opMyne /5/. 

nony4eHHWe AaHHWe no Ce4eHHRM peaKQHH 5- M 3-ny4eBWX 3Be3A 
np -e3aHMOAeHCTBHH npH8eAeHbl 9 Ta6n. 1,2 11 Ha pHc.7a H 6. 

4. OnPEAEnEHHE CE4EHHA PEAKUHA 1-nY4EBWX 3BE3~ 

np~-1 onpeAeneHHH Ce4eHHH KaHanOB peaKQHH 8 1-ny4eBWX 3Be3-
AaX 6wna HCnOflb309aHa MeTOAHKa, 0Tfli-14HaR OT npHMSHRBWeHCR 
Aflll 5- >1 3-ny4e8biX 38e3A. B Ka4eCTBe OCHOBHOrO KpHTepHH npH 
pa3AeneHH~1 KaHanoa 1"'-ny4eBbrx 3Be3f.\ 6wna B3flTa eenH4HHa HeAo
CTa~~ei1 Maccu MM 2, a He aenH4HHa x 2, Bbi4HcneHHan Ailll rHnOTe3 
peaKQMH /3. 1 I. Ha pHc. 5 AnR npHt-lepa npi1BeAeHo pacnpeAeneHHe 
noMM2 npu HMnynbce HaneTa~~ero HeihpoHa Pn=3,83 f3B/c. Cne
AYeT OTMeTHTb, 4TO npH 8W4HcneHHM eenH4HHLI MM 2 nonomHTenbHWe 
4aCTHQW /3a HCKfl~4eHHeM O~H03Ha4HO HAeHTH<IJHQHPOBaHHWX "-Me3o
HOB/ C4HTailHCb npOTOHaMH. 

AHaill-13 pacnpeAeneHHH no MM2 no3son1-1n Bbr6paTb rpaHHQbl senH-
4HHwMM2 ,COOT:JeTCTByiOUtHe C06WTHRH ynpyroro KaHana, TO eCTb 
peaKQir1flM /3.1/ U /3.1 '/, 3nt npeAeilbl OKa3i311HCb paBHbiMH: 
/0,74+1,06/ f3B2/c 4 Ailll Pn =1,25, 1,73112,23 f3B/c; /0,66+ 
+1,10/ f3B 2/c 4 AnR 3,83 f3B/c; /0,66+ 1,14/ f3B 2/c4 AflR 
Pn=5,10 f3B/c. 
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PHc. 6. PacnpeAeJieHHe no t T -+p. 

AJIH peaK~HH /3.1/ npH 
p n =3 '83 r::~B/ c. CnnomHaH 
JIHHHH - pesyJibTaT annpoK
CHMau;HH AaHHbiX KpHBOH BHAa 
Aexp(bt) B HHTepBane 
0,17 0,5 f3B2fc2, 

PHc.5. PacnpeAeJieHHe no MM2 
'AJIH 1-Jiyl.JeBbiX 3Be3A npH p n = 
=3,83 f3B/c, CTpeJIKaMH OTMe
l.JeHbl rpamiiJ;bl AJIH ynpyroro Ka
Hana. 

m'r-.--.--.--.~.-.--.. 

~ = :5,8:5f~Bic 

.. 
0 

........ 
iQ 

1!! 
Ul 

6 t{ 
' I:S 
:s 
I-

~ J b! 
~ l 1 !! 

h l_l_l . t 

BoaMomHa~ np~Mecb co6biT~~ peaK~~~ /3.3/ a ynpyroM KaHane 
He npeablwaer 1 , 2% ,1:111~ acex 3Ha4eH~H Pn • TaKa~ o~eHKa nony4eHa 
Ha OCHOBe ofipafiOTK~ COfibiT~H peaK~~~ np -> pp TT -:-(mrr 0

), m ~~ 0, 
KOTOpa~ ~BnReTC~ ~30TOn~4eCK~ conp~meHHOH C peaK~~eH /3.3/. 
4ra6bl nony4~Tb pacnpe,QeneH~e no MM 2 peaK~~~ /3.3/, ,QOCTaT04HO 
~cnonbaoaaTb, cofibiT~~ peaK~~~ np -> pprr-(mrr 0

) ~3 3-ny4eBbiX 
3Be3,Q, ~cKn~~.~~a rpeK~ ,~:~ayx nporoHoa ~ np~n~caa ocraaweMyc~ 
1T -Me30HY Macey npOTOHa. 

nn~ O~eHK~ Bei1~4~Hbl np~MeC~ B ynpyraM KaHane OT COfibiT~H 
peaK~~~ /3.2/ fibiilO npoae,QeHo MO,Qen~poaaH~e :nol:i peaK~~~ no 
nporpaMMe 4>0Pc· 181 , y411Tblaa~ltlee 113Mep~renbHble ow~6K~ napaMerpoa 
rpeKa nporoHa. AHan~3 noKaaan, 4TO np~ Pn=5,10 f3B/c Il~Wb 
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-2,5% C06biT~H peaK~~~ /3.2/ MoryT fibiTb OW~604HO OTHeCeHbl K 
ynpyroMy KaHany, np~4eM c yMeHbWeH~eM Pn 3Ta ,1:1011~ na,Qaer. Y4~
Tb1Ba~ me,.4TO np~ paccMaTp~aaeMbiX ~Mnynbcax Hanera~~t~ero Hel:ir
poHa ce4eH~e peaK~~~ /3.2/ a HeCKOilbKO pa3 MeHbWe ynpyroro, 
MOmHO C,QenaTb BbiBO,Q, 4TO np~MeCb C06b1T~H peaK~I1~ /3.2/ B yn
pyroM KaHane He npeab1waer 1%. 

Ha p~c.6 np~ae,QeHO pacnpe,QeileH~e no Kaa,Qpary nepe,QaHHoro 
4-11MnyilbCa OT npOTOHa-M~WeH~ K npOTOHY OT,Qa4~ tT->p np~ Pn= 
=3, 83 f3B/ C. 0T4€TI1~BO 3aMeTeH ,qe¢~~~T COfibiT~H C MailblM~ t T->p , 
4TO CB~3aHO C Tpy,(!HOCTb~ per~CTpa~~~ ~ 113MepeH~Il TpeKOB npo
TOHOB H~3K~x 3Hepr~H, o6na,Qa~lti~X MailbiM npo6eroM. An~ onpe,Qene-
H~~ nonpaBOK Ha norep10 TaK~X C06biT~H pacnpe,QeileH~e no t T->p an-
npOKC~M~poaanOCb <l>YHK~~el:i s~,Qa A exp(bt) a ~1HTepaane 
0,1 f3B2Jc4.~1t 1 ~0,5 f3B 2/c 2 .• nocne,~:~oaaawa~ 3aTeM 3KcTpa
non~~lo1~ ,QaHHbiX K seni-141-1He It I =0 no3aonlo1na Bbi41-1Cnlo1Tb K03¢
¢1o1~1o1eHTbl KOppeK~I-11-1, Y41o1Tbl8a~ltllo1€ noTepl-1 M€,Qil€HHbiX npOTOHOB a ;orr~. 
B ra6n.3 npe,~:~craeneHbl napaMeTpbl, nony4eHHble np1o1 annpaKCio'IMa~lo'll-1, 

1o1 K03$¢1o1~~eHTbl a;on ,Qil~ pa3HbiX lo'IMnyilbCOa nepB~4HbiX HeATpo
HOB. 

Ce1.1eH11e ynpyroro pacce~H~~ /sKn~~.~a~ nepe3ap~.QKY/ Bbl4~cn~
nocb no ¢opMyne 

Nee 1 
a =----·a 

ef N 1 . top 
tot 

!6! 

r,Qe Nef - KOI1144ecrso ynpyr1-1x co6biTI1A c y4eTOM scex nonpaeoK; 
N~t - o6~t~ee 411CI10 1-ny4eBbiX 3se3,Q; a 1top - rononor~4ecKoe 
ce1.1eH11e 1-nyl.leBbiX 3Be3,Q. K ynpyroMy pacce~HI1~ c nepe3ap~AKOA 
Cbii111 OTHeceHbl co6b1Tio1~ 113 ynpyroro KaHana, Ail~ KOTOpbiX pacce~H
HbiH npOTOH B C, ~. M, peaK~I11o1 BbiileTail B nepe,QH~~ nonyc¢epy, TO 
ecTb a =a n(cos/1* > 0). An~ annpoKci1Ma~l111 3aBio1Cio1MOCTI1 

ex et p · -k 
a ex OT lo1Mnynbca ny4Ka ~cnonb3oaanacb ¢YHK~Io1~ BI1Aa aex =APn , 
r,Qe Pn- 11Mnynbc HeArpOHHOro ny4Ka e f3B/c. obl1111 nony4eHbl 
cneAY~ltll1e 3Ha4eH~~ K03¢¢11~~eHroa: A =/15,6+0,8/ M6, k = 
=/2, 15.:!:,0, 08/, np11 cpe,QHeM 3Ha4eH~~ x2 Ha OAHY creneHb cao6a,Qbl, 
paBHOM 0,6. 

Ce4eH~e peaK~~I1 /3.3/ np ... nnrr+(mrr0
), m? 0' B CI1I1Y 

~30TOn~4eCKOH ~HBapHaHTHOCT~ paBHO Ce4eH~~ peaKQI-1~ 

n;;> ... pprr- (m 17 °), 'm >.0, een~4~Ha KOToporo onpe,Qen~erc~ ~13 pac
CMOTpeHHbiX BbiWe ,QaHHbiX no 3-ny4eBbiM 3Be3,QaM, 

Ce4eHHe· peaK~11~ /3.2/ Bbl4~cnRnocb no ¢opMyne 

anp (mrr0 )~ m ~ 1 =a ~p -a J, -a ni11T+(mTT0), m ~ 0:. /7/ 
nony4eHHble ,QaHHble no ce4eHI1RM peaK4~A 1-ny4eBbiX 3ee3,Q np -

B3a~MO,Q€HCTB11H np~Be,QeHbl B rafin. 4 11 Ha p~c. ]a. 
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PHc. 7. Cet~emur peaK~ii np -Bsa
HMo.neiicTBHH p;mi 5-ny-qeBbiX 
sBesp; /a/: o .:. np ""'PPIT+IT-IT-; 
x - np -+ PP IT+ r1 -IT -IT 0 ; 

'- Op->npiT+IT+IT-IT-; 
•- 5-sapH>K.+m HeiiT.; p;nH 3-ny
t~eBbiX sBesp; /6/: o - np -+ pp IT- ; 

X - np -+PPIT-IT 0
; ' -np -+OpiT+IT-; 

1:!.- np ... diT+IT-;•-np ... 3-sapH>K. + 
+ ffi HeHT. ; ,D;JlH 1-nyt~eBbiX 3B esp; 
/B/: • - np ... np; o - np ... pn /nepe
sapHp;Ka/; x - np ... np + m 1T

0 
; 

• - np ... nniT+ +ffiiT~. CnnomHaH nH
HHH p;nH peaK~HH np ... pn /nepe
sapHp;Ka/ - pesyJibTaT annpoKcH
Ma~HH KPHBOH BH,D;a AP-k npH 

n 
A =15 ,6 H t{ =2, 15. llyHKTHpHble 
JlHHHH npoBep;eHbl OT PYKH. 
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5. 3AKiliG4EHHE 

CneAyeT OTMeTHTb , 4TO Hcnonb30BaHHe KBa3HMOHOXpOMaTH4eCKHX 
ny4KOB HeHTpOHOB B C04eTaHHH C TaKHM BbiCOKOT04HbiM npH60pOM, 
KaK 1-MeTpoeaR BOAOPOAHaR nyswpbKOBaR KaMepa IlB3 OHRH, oKasa
nocb 4pe3Bbl4aHHO nnOAOTBOPHWM. B pesynbTaTe YAanocb onpeAe
nHTb Ce4eHHR peaK~HH np-e3aHMOAeHCTBHH B o6naCTH HMnynbCOB 
HaneTaiO~qero HeHTpOHa 1 7 5 f38/c CO 3Ha4HTenbHO 6onee BbiCOKOH 
T04HOCTbiO, 4eM B APYrHx pa6oTaxd9 ~. 

ABTOpW C4HTaiOT CBOHM npHRTHbiM AOnrOM Bblpa3HTb 6narOAapHOCTb 
na6opaHTaM HeHTpOHHOH rpynnw Hay4H0-3KCnepHMeHTanbHOrO KaMep
HOrO OTAena IlB3 H KonneKTHBaM ceKTopa HPD H ceKTopa H3MepeHHR 
Ha nonyaBTOMaTaX Il8TA 3a npoBeAeHHe H3MepeHHH H nOMOUib B o6pa-
60TKe MaTepHana. 
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