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8 HaCTOBUJ;ee spew:11 KM88TCII 3H8'1BT8JibH08 Jt0Jlll'l8CTBO a1tcnepKM8HTIUibHblX J;14HRbIX 

no uy1mou-uy1mouuouy pacce11HB:10 np11 630 Mss. 

B pe3yJI&TaTe coswecTuoro auarur3a 
/1/ 

p -p-K 11- p - p8CC811Hllll B paiSOT8 iSblllO 

nony'leHo TpH uaoopa Q)830BblX CllBHrOB, H3 ltOTOpbIX HI'! OllHOMY, ecllll "YllRTb no IIM8I0-

1UIIMCII s1tcnepHM8HT8JlbHblM llaJIHblM, H8Jlb3ll OTJ;1aT& npe.an0'1T8HK>1, B TOM 'IIICJI8 K no 

7 
)( - 1tpHT8pH10. 

8 H8CTOlllU8ll paooTe CTaBKTCII 3a.aaqa nnBHKpoBaHKII onTRMIUibROro s1tcnepRM8HTa, 

/I/ 
no3B0lllll01U81'0 llHCXpHMKHRponaTb IIM8I01UK8CB HBOOpbl q:>83. Kalt cne.aye_T B3 palSOTbl 1 

H8JIOOJI88 npOCTl,IMR onblTaM11, nocpe.acTBOM ltOTOpbIX B03MOJKHO p83llll'IRTb ila6op1,1 q:>83, 

BBJIBIOTCJI onblTbl no Tpol!HOMY D - p -pacceaHHIO lllll( no ll3MepeHIIIO ltOSQ)q:>BnlleHTOB Cilll

HOBblX KoppengnKll. MbI orpaKB'IKMCSI onblTBMH -no 1!3M8p8HKIO nap8M8Tp0B Bon&q:>eKWT8llHa 

121 ' /3/ 
0 , R K A • nnBHllpOB8HK8 OCHOBblB88TCB -Ha pe3yJI&TaTax paooTbl • 8bl6Kpae-r-

Cll onTIIMAJibHblll TKn a1tcnepKM8HTa H COOTB8TCTBYI01UKll yron pacce!IHKSJ. 8 <l>oPMyJIY (4) 

113 
131 

BXOllKT q:>yHKilKII TpyllHOCTB h 
2 

( 0) 
141

• B J;18HHOM CJiy'la8 3Ha'IKT8JlhKO y.aoouoe 

nOJib30BaTbCll ~YHll'.llH8ll 8ql~8KTKBHOCTK ,\( 0 ) = li2 ( 0 ) 1 ltOTOpaSI KOHO'IHa BO 

BC81 OOJiaCTH K3M8H8HIISI naoopaTopHoro yrna 

THCTKXOll paccesiHHblX 'laCTRn. 

0 H OOJI88 8CT8CTB8HHO CBll38HO CO CTB-

r.ae 

~puyna (4) 113
131 

npHHHM88T B HOBblX 0003Ha'!eHHBX BKll 

t ( 0) = 

2 2 2 2 2 4 
8 (,\I +.\k )-(s I -s; X.\1-,\k) + 2,/8 (,\k-,\1 )(sk ,\i. -s1 \ )+8 ~\ 

,\1 ,\k [8 4 +(s2 -s 2 )2 -282 (s2 + s2 )] 
I k I k 

8= y I ( 0)-yk (0 ) 
u 

1-a 

s = u (0) +u (0), 

(I) 

y (0) - a1tcnep11M8HT8JibHall B8Jill'IKHa D R IIJIII A ) 1 Bbl'IKCJI8HHaa no I -My 

Q)A30BOMy Haoopy; (7 I (0) - Kopn.aop OW HOOK -B8Jllf'IJIHbl y I (0) - CKCT8Ma-

TK'l8CKAll OUIHOKA B8lIK'IHHbl YI (0) u I-a Cl-a) -yposeu& uopwan1,11oro pacnpe.aene-

I HHSlf 0
2 

-yroJI pACC8llliHll HA BTOpOJI MRWOHH B JlllOOpllTOpHOI CKCTOMO XOOpllRH~T• 
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..ctm1 Bcex BblWeyitaallllBhlX onh!TOB acpcpeltTIBBOCTb uaxo.nunacb Ba auanuaa ,llllllBblX 

0 ltOMnneitce HaMep11T8nbBOll annapaTypbl, cnIBOBOM COCTOSIIIHII H nnoTBOCTII ny'!Ka pacce11-

B8eMblX '18CTll!l H ABAJIHa11py10mell cnoco6BocTB MIIW8BB • 

TTpe.nnonaranocb, '!TO BO BC8X Tpex onblT8X B lt8'18CTB8 ,ll8T81tTOpa Tp8Tb8ro paccea

BBSI 11cnonb3yeTCSI. HCltpOBASI ltAMepa, BBYTPII ltOTOpoll noMemaeTCsi auanKa11p710masi MIIW8Bb, 
/5/ 

COCTOS1lll8SI Ba yrnepo.na • B lt8Mepe perncTpllpyIOTCSI Bee 'IACTll!lhl, pACC8llBBhl8 B aa-

.llABllOM .nuanaaoue Tenecuoro yrna. 

61,1na Bhl'IHCneua .nucnepcusi BenH'IBB D R u A ,lllISI npo11aBOlibBOro MeTO.na 

perHCTpanuu 'IACTll!l, nonyqaeMASI aA e.nullllny Bpeweu11 ! 

i(O ) • (K-~-
2 dO 2 

du a 

dOa 

2 D 

p l: 
a 

l•I 

2 
a:is ¢ 1 dO I 

l+ Pa P cos ¢
1 

-1 
) (2) 

r.ne ~u,t -acpcpeKTHBnoe C8'18BH8 
2 

npoTOHOB HA auanuaupy10meil MHWeHH; 

p - n -pAcceS1HHsi; du a - acpcpeitTBBHOe ce'!eHJre 
d0 3 

pa -llllanuaupyIOUlAll cnocooHOCTb MHWeBH; ¢ I -

aaBMyTMbHhlll yron TpeTb8ro pAcceS1HHJ1i P -06oaua11AeT 

1toacpcp111U1eBT HOpMBpOBltH, 

D R Hnll A K-

CyMMHpOBllllH8 (unu llHTerp11poBAHH8) Be.neTCll no TeM TeneCHbIM yrnAM, B ltOTOpblX 

npollaBO,llllTCSI perHCTpan1111 'IACTllll. 

Hcnonb3yll onpe.neneune acpcpe1tTHBHOcTK u npe.nnonarag, '!TO Kc1tpoBAS1 1tawepa aaxaa-

ThlBAeT TenecBbill yron B npe.nenax o~ - o-; 

1'(8 2)" K• 
do a o;•du 
--J-8 

dO 2 o•
8 

d03 

p2 
8 

, Ha cpopMym,1 (2) HMeeM: 

sin iJ a dO 3 

1-(P a P)2 +yl-(P aP) 2 
(3) 

HAJIH'!Be 1toacpcpllnKeHTA K 00'.bllCBSl8TCSI Tpy,llHOCTbIO pac11eTa pll,lla ltOBCTaHT, aaaHClllllBX 

OT llHTeHCHBHOCTK BA'IMbBoro ny'IXA, IlnOTHOCT.11 MHW8Bll, ,llnHBhl npo6era paccen~AeMbIX 

'laCTU!l H reoMeTpHH aitcnepe:MeHTa, B uaweM cny'IA8 K BClI8,llCTBK8 nonuoll auanorKH 

M8TO,llllU Bcex Tp8X onh!TOB HllnS18TCSI npnonuaaTenbHO O,llHllM H T8M >Ke .nng Kll)K,llOro na 

HHX. Kait Bll,llHO ua ( 1). nonoJ«eHHe onTHMMbHOll TO'lltH He aABHCHT OT K • Bnocne.n-

CTBXH K MO)KJ(O onpe.nenHTb, BCXO,llSI Ba B8'18nbHoll CTSTKCTllU, BllltonneH.lloll B BbIOpau

HOA TO'IKe, I( IIOny'IHTb Bp8MSI B '!acax, Ha pnc. I npe.ncTaanena acpcpeitTHBBOCTb A ( 8 2 ) 

.nm1 napAMeTpa R P,n • TTpu BhI'!llcneB'.un oLinn ncnonb3onau1,1 JlAHHLie no paccel!BHIO 

/6-10/ 
npoTouoa ua yrnepo.ne, ony6nn1t0Bauu1,1e B pa6oTax , n .llllllllhle no p - n -pAcce11-

/ 1/ o· o ,,,. oo BRIO Ha , TTpe.nnonaranocb, 'ITO 3· = 4 u "3 = 3 • 

B HACTOll~ee BpeMH M8TOJ:(lllta :n:cnepHM8HTA no TpOllHOMY p - n -pACC0SIHHIO TlllOBA, 

'ITO ace acpcpeltTbI HaMepSIIOTCJI JIA OCHOBAKHll paaHOCTII CTAT.IICTIIK pacceSIHHSI Ha C II ·CO2, 

n:cnonb3yeMLIX B ltA'18CTB8 BTOpo.11 MllW8IUI, HeTPY,llHO no1taaATb, 'ITO npx Bh!IlOnH8HHII ycno

Bllll 

4 

I 
_@_a,.. 

t C 

.. ,,;~ 
ACD 

~ 1 

(4) 

r.ne t cn
2 

JI t O -npeMSI 11awepen11 BA CD 2 H C , JI 1'0 D
2 

• A O -cooTneTCT

:ay10wJ1e qiyuicnuu acpq>eKTHBHOcTH, .nucnepc11S1 D(P) n:MeeT MJIHKMyM npa aA.llAHHOM 

T a .t cn
2
~ t c • 3KcnepKMeHTOM YCTallOBneK01 'ITO OTIIOW0KH8 A). C = 1/3 11 118 aa

BIICHT C ,llOCTATO'lllOJI: CT8n0HbIO TO'IJIOCTK OT yrna BTOporo paccesumsi. rrn~TOMY acpcp8KTHB- . 

KOCTb no cpaaKel!IIIIO C (3) ·11aM8JIS18TCSI HA xecymeCTBeHllhlll:. nOCTO/llUlhl.11 MJIO)Kl'!Tenb, 

TTpK ucnonb30BAHRH nony'1e1moro 311A'10HKSI sq,cp81tTHBROCTll .II qiopMyn1,1 ( 1 )- .lllISI u = 1 
I-a 

Ohlllll BhI'IIIClI8l!lhl COOTBeTCTDYIOlllH8 apeMella B npouaaonhllhlX 0,llllRllll8X). 

TTpe.nc1taaalll!S1 3ABllCRMOCTeA D P,P R 
pn II A 

PD 
OT yrna, nonyqex111,1e na 

/1/ 
OCHOBARHB pAOOThl ( q,aabI YTO'IR8Bhl no IIOBhlM ,llAllllbIM, KOTOphle DOBBHnHCb B nocne.n-

noo apeMsi), no:itll3AHW na pac. 2 (a,6,a), pe3ynhTATbl Bhl'1l!Cne11Hl1 onTIIMMbHhlX yrnoB -

Ha pxc. 3,4 H 5, 0nTHMMbllhl8 yrnLI, 11a l::OTOphlX IIA,llO npOBO.llHTb ll3MepeIIHll, H COOTB8T

CTBYIOlll80 lf800XO,llHM08 MAKCllMMbK08 BpOMll ( B npollaBOlibllblX ·8,llHHRitlll) ,llllllO .nnB na-

pAM0Tp0B D R H A II TAOnl[U8 (CM, CTp. 6), 

C TO'IICH apeIUISI nO,llTB8p)K,ll0HRll O,llROro na IIAOOpOB <pA30BhlX C.llBHrOB KAllOOnee n1,1-

roLtHbl>II SIBlI.KOTCSI 1!3MOpe1me napAMeTpA D ; Kax BhlSICIIHnOCb B npouecce nnAHRpOBAHllSI, 

8KCnepI0,{011TA, .nnB 8Toro Ry)KKQ o6ecne'll!Tb OTROCKT8libKO BhlCOKYIO paapewaromy10 cnoco6-

HOCTb Beel annapaTyphl (yaKlle MHKHMYMhl) • ..ctm:1 R II A nonyqaJOTCll 6onee WHpOKll8 

MHilllMYMhl II ue Hy:lKR4 l!l'ICTOlibKO TO'IHIUI yCTaHOBKl'I yrna ll r.hlCOltllSI paapewaromag cnoco6-

HOCTb. 

O'!eHb rny601G1e MIIKHMYMN .nn11 yrnoa 8 ~ > 145° c.n.n. xe y'IKThlBAllllCb xa-aa axc

nepnMeHTAlibRNX Tpy,ll!IOCTell, CBllaAXJlhlX C pesxHM noBH)K0RR8M axeprHH pacce>1KHOJI: '16.C-

TH!lbI na STHX yr,1ax, . 
/11/ 

no ,llAllllbIM pAOOTbI Ohlna c.nenaxa oneHKA KOacp<pHUK8HTA K H3 cpopMyn (2) ll 

(3). Koa<pcpHUHOllT K (a OIUIOBpeMen110 0):tHHIIna BpeMe!IH B Taonune} COOTB0TCTByeT 

npn6nRallT0libKO 10.000 'IAC1'1M HaMepeimg n'a CHHXpon:e:KnOTpOHe naoopATOpHH 11.n"opllh!X npo6-

neM 011.fUi, 

/11/ 0 B. paooTe 61,ma TO)Ke nonyqe1rn npe.naApHT.,libHlill aenuqaua R (90 )=0,55!.0,29, 
/1/ P,D 

3TA TO'!Ka noJ:(TB0p:lK.llA8T 2-01 Hal:iop • ..ctm1 axcnepHM8H'I8libHOll TO'IKH " 8Tl!M CTO.ll,llBpT-· 

llhlM OTKlIORff'IHOM nepOBTIIOCTb Toro, 'I.TO OHA nerna Ohl BH8 o6nacTH npHHSITHSI aepxoA ru-

noTeahl, pa:r.xa 15% ( .nm1 u I-a = I). 

B aaKnIO'IOHll& ABTOphl BLIPli*liIOT rny60Ky10 6naro.nApHOCTb IO,M. Kaaapuuosy, 

H,n. Knenmrnay u A. A. Tl!Ilxnny aA neu111,10 coaeTLI H 06cy*.ne11Hll, a Tax*e 11, Bh1cxo'IK

nonolt aa noMOlUb npH Bl>lnOlIR8HKR p8C'l0TOB, 
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Ta6nana 

0nTHMllllbllW8 yrm.i B aeo6xo.nBM08 M.U:CllMllllbll'.O8 Dp8MB .llJIB napAMeTpOB 

D, R B A 

flapaueTp 
Yron 02 c.n.11. Bp8MB t (n npoua-

(a rpa,llycax ) • BOllbll.blX 0.llllllllilllX ) 
.llllH llAllHoro yrna 
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1 
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-8 

Pac. l. 3<pq>exffBJIOCTb A((J) B 34BHCHMOCTH OT yrna 8 n - p -paccesur:11J1. 
Kp11sble 1,2,3 cooTBeTCTBYJOT paaHhlM aa6opaM q>aaoii!fiKC.as11:roa. 
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R r-n ( 630 MBB) 
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Ap-n (630 Ma8) 
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or r-=-i .L l \\1 ~ /-·r- . ~to 1&t\ Jo 
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~ ~ \ h I , ti 
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Pac. 2a 
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PBc. 3. 
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3dBBCBMOCTb Bp8M8llB ll'.3M8p8HIUI napaMOTpa D p D OT yr:n:a 6 • 
KpllllLl8 1-2. 2-3, .1-3 COOTB8TCTB:fJOT BpGUOHB Jll'l.!( p831IB'l8Jlllll 

0
.A1k::nol 

napw aa6opoB q>830BLIX CJlBBrOB. 
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0,01 1-3 

Rp-n (630 MeV) 1-2 
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2r 40 6.0 8_0 100 120 140 160 

Puc. 4. 3a»KCHMOCTb npeM01lH II3M0p0HHH napaMeTPa R n OT yrna () • 

O6oaH6'10HH0 KpHBblX - CM. pHc. 3. p c.n.H 

20 40 60 80 100 120 
01)01 

12 
PBc. 5. 34BHCHMOCTb :apeM8BB B3MepeHBSI napaweTpa AP■ OT yrna. 8 • 

0603BA"i8llB8 IpHBhlX - .cw. pHc•- 3. ~-nJ 


