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1. Heo6xoaHMOeTb yeoaepllleHeTBOBaHHH eTaporo aapHaHTa rrporpaMMhi 

FAKE Ill aa 3BM CDC-1604A B03HHKna H3-sa Toro, 'ITO H3y"'eHHe 6-nyqe­

BbiX rr p -ssaHMoaeiicTBHH rrpH 5 ras/e Tpe6osano reaepaUHH eo6hiTHH e 

"'HenoM BTOpH"'HbiX qaeTHU N BT , paBHb!M 6,7 H 8, B TO BpeMH KaK B eTapOM 

aapHaHTe MaKeHManhHoe N BT =6. KpoMe Toro, apeMSI reHepauHH pesKo sos­

paeTano e yaenH"'eHHeM N BT H aoeTHrano BenH"'HHbl IIOpSIAKa MHHYTbl H& oaHo 

eoobrTHe e N BT =6. DpH"'HHa aToro - MeToa reHepauHH ( T -reaepauH.sl) 

eoobrTHi!:, HerronbsyeMbiH s rroarrporpaMMax GENV H GENPCM • B HOBOM sa-

pHaHTe FAKE aTH rroarrporpaMMbi saMeHeHhr aHanorH"'HOi!: rroarrporpaMMOH 

GENEV H3 rrporpaMMbi FOWL 121
, rae HerronbsyeTeSI apyroi!:, 3Ha"'HTenbHo 

6onee a<P<PeKTHBHbiH MeToa reHepauHH ( M - reaepaUHSI). CooTBeTeTseHHO 

ohrnH HeKniO"'eHbl rroarrporpaMMhr, BbJ3hrsaeMbre B GENV H GENPCM , H saeae­

Hhr rroarrporpaMMhr, BbJ3hiBaeMhre B GENEV , a TaKlKe H3MeHeHhi MaKeHManb­

Hhre 'IRena aneMeHTOB B MaeeHBBX H MaKeHMBnbHbie 3Ha"'eHHSI HHae~eOB B UHK-

nax ITO HOMepy "'aeTHUhlo 

B pesynhTaTe MaKeHManhHoe "'Heno BTOPH"'HhrX qaeTHU obrno aoaeaeao 

ao aeBSITH 1 eymeeTBeHHO yaenH"'eHa a<lJ<PeKTHBHOeTb reaepaUHH 1 oeooeHHO anSI 

eOOb!THH e oonblliOH MHOlKeeTBeHHOeTbiO ( Taon. 1 ) • 

Hoahri!: aapHaHT rrporpaMMhi eoxpaHSieT Bee oeo6eaaoeTH eTaporo aapHaH­

Ta: poshrrphrlll rry"'Kosoro TpeKa, rrpoenelKHBBHHe "eyab6br" KalK:.ttoro TpeKa, 

B03MOlKHOeTb reHepHpOBaTb ao "'eT:hlpex BTOPH"'HbiX Bep11IHH 1 MOaenHpOBBHHe 

011IH60K H3MepSieMbiX BenH"'HH, 38IIHeb Bb!XOaHb!X aaHHbiX B <iJopMe 1 IIpHrO.OHOH 
/3/ 

.anSI .aanbHei!:lllei!: o6pa6oTKH e noMOlllbiO nporpaMMbi GRIND H T • .ll. 
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ITpR RCrronbSOBaHRR HOBoro BapRaHTa ryporpaMMbi FAKE HeooxoaRMO 

HM9Tb B BRay cneayromee OOCTOHTenbCTBO: ecnR saaa~a COCTORT B rrony~eHRR 

paBHOB3BemeHHb!X COObiTRH, TO BCe COOblTRH rrpoxoagT "TeCT Beca ", T.e. OT­

BepraiDTCg B cny~ae, Koraa WT I WT MAX MeHbme HeKoToporo cny~aii.Horo 

~Rena, I'eHepRpyeMOI'O J::tnH KalKaOI'O COOb!TRH B RHTepBane MelKAY 0 R 1. 3aecb 

WTMAX ( MaKCHManbHO B03MOlKHb!H BeC) - HOpMHpOBO~HaH KOHCT8HTa, 3aBRCH-

mag oT rronHo:ii aHeprRH B c.u.M. 3Ta Benn:~n:Ha B noanporpaMMe GENEV 

Bbl~HCnHeTCH C OOnbmHM 3aBbiiDeHHeM, ~TO CHHlKaeT aqxpeKTHBHOCTb I'eHepaUHH. 

rr OSTOMy B HOBOM BapRaHTe nporpaMMbl FAKE cneayeT n:cnonb30B8Tb B03-

MOlKHOCTb c rroMOIUbiD KapT aaHHbiX BBoan:Tb ( sacbmaTb no aapecy DATA 

(7 ,1)) rrorrpaBo~HhiH Koa<j>qmun:eHT, rrpn:onRJKaromRif WTMAX K ero aeifcTBHTenb­

HoMy 3Ha~eHHID. (Henb3H, oaHaKo, aonycKaTb, ~TOObi WT I WTMAX crano oonh­

me eARHHUbl), 

WTMAX c~n:Tanocb npR-ITpH orrpeaeneHHR rronpaBO~Horo Koa<j><j>Run:eHTa 

onHlKeHHO paBHbiM MaKCHManbHOMY 3Ha~eHRID WT H3 HeCKOnbKRX COT I'eHe-

pn:poBaHHbiX coohiTHH. 

IToaoopaHHhiH TaKHM oopasoM Koa<j><j>n:uueHT paBeH: 

300 ang N BT =6, 

2000 ang 

20000 anH 

C TaKHMR 3Ha~eHRHMH KOS<j><j>HUHeHTa BpeMH Ha I'eHepaUHID 100 COObiTHH 

no rronHoif rrpoueaype nporpaMMbi FAKE cocTaBnHeT ang yKasaHHbiX MHo­

JKecTBeHHOCTe:ii 7-t10 MHHyT, 

KpoMe TOi'O, BBeaeHa HOBaH rroarrporpaMMa FACTOR, KoTopag Bhi~Rcns:t:eT 

rronpaBO~HhiH Kosqxpn:un:eHT B cny~ae, ecnu OH He saaaercg, R sacbmaeT ero 

B M8CCHB DATA TipH STOM 3H8~9HHe K03~~HUH9HTa ne'iaTaeTCSI, 

~TO II03BOnHeT, Ha~n:HaH HOBb!H ceaHC C TeMR lKe RCXOAHb!MH ycnOBRHMH, BBD­

ARTb ero C IIOMOIDbiD KapT aaHHbiX, He paCXOAYH BpeMeHH Ha nOBTOpHOe Bbi­

~HCneHRe, 

2. H OBhiH BapRaHT rrporpaMMhi FAKE obin rrpRMeHeH An 51 cpaBHeHRH pas-

nR~HhiX BapRatiTOB rrpaBRn RAeHTR<j>RK8UHR 6-ny~eBbiX 77-p -B3aHMOAeHCTBHH 

npR 5 faBle. feHepn:poBanRCb cneAyromRe KaHanhi peaKun:ii:: 
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6A 1T p p 21T+ 31T- ( 100 C06biTHii:, 

68 1T p p 21T+ 3 - 0 1T 1T 200 C06biTHH 1 

6C 1T-p -+ n 317+ 31T- 100 C06biTHH 1 

6D 1T-p p 2"+ 3"- 21r 0 100 co6biTHH 1 

6E 1T-p n 3 1T+ 3 1T- "o 100 co6biTHH, 

B KaHanax 6A , 68 , 6C sa}laBanocb yrnoBoe pacrrpeJleneHne HyKno-

HOB B C,Q,M, B BHJle 

dN / d cos(} - (0,47 -0,26 cos(} + 0,26 cos2 (} } . 

feHepHpOBaHHbie TaKHM o6pa30M C06b!TIHI IIOJlBepranHCb KHHeM8TH'ieCKOMY aHa­

nosy c rroMOIDbiO rrporpaMMbi GRIND 2 141. l1JleHTHcpHKaUHSI rrpoBoJlnnacb no 

cne}lyiOIDHM rrpaBnnaM: BO BCeX cny'iaSIX Tpe60BanOCb 1 'iT06bi B03MOlKH8SI BH­

syanbHaSI OUeHK8 HOHH38UHH BCeX 38pSilKeHHbiX 'iaCTHU He IIpOTHBOpe~nna HX 

MaCC8M, IlpH aTOM Y'iHTbiBanOCb 1 'iTO Ha CHHMK8X JlaHHOf'O o6ny'ieHHSI 1T -Me30H H 

IIpOTOH MOf'YT 6biTb pa3}leneHbl 0JlH03H8'iH01 eCnH OTHOCHTenbH8SI HOHH38UHSI 

6onbme 'ieM 1 ,5, H He p83}lenSIIOTCSI1 eCnH HOHH38UHSI MeHbiUe 'ieM 1 ,5, flpH 

HOHH38UHH 1,5 B C06biTHSIX C 'ieTHbiM IIOpS!JlKOBbiM HOMepOM 1T -Me30H H 

IIpOTOH C'iHTanHCb pa3}leneHHbiMH 1 a C He'ieTHbiM - Hepa3ll,eneHHbiMH, 

Hn:lKe rrpHBOllSITCSI HeKOTOpbie BapnaHTbi npaBnn HlleHTH4>HKBUHH. 

BapHaHT 1 

1a) fnrroTesa C'iHTaeTCSI 3Ha'iHMoii:, ecnn B cny'iae 4 cTerreHeii: CB060Jlbi 

(4c-rnrroTeaa) BepoSITHOCTb 

~c ) > 0,01; 

B cny'iae 1 cTeneHH cBo6ollbi (lc-rnrroTeaa) 

P ( x2 > x2 . J > o,oi ; 
IC - mzn 

B cny'iae JlBYX nnn 6onee Heii:TpanbHbiX 'iaCTHU (MynhTHHeii:TpanbHaSI rnrroTesa) 

rJle MM - HeJlOCTaiOmaSI Macca, a M Heii:Tp - Macca Heii:TpoHa nnn rr
0
-MesoHa. 
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16) 3aa'IHMbie rurroTe3bi pacrronaraiOTCH B. cnellyiOmeM rropSIIlKe: cHa'lana 
• 

4c l"'HIIOT93b! B ITOpS11lK9 y6biBBHHSI BepOSITHOC.TH P4 C (x 2 ~ X!in) , 38T9M 

1c - l"'HIIOTe3bi B IIOPSIIlKe y6biBBHHSI PIC ( x2 ~ x!in) , 3aTeM - MynbTHHeiiT­

panbHbie. EcnH llnH llaHHoro co6hiTHH 'IHCno aHa'IHMbiX rurroTea rrpeBhimaeT 3, 

TO OCTaBnSIIOTCSI TOnbKO IIepBbl9 TpH l"'HIIOT93bl 1 OCTanbHbie OT6paCb!BBIOTCSI. 

nocne 3TOI"'O KB}I</lOH l"'HIIOTe3e IIpHCB8HBaeTCSI Bee, paBHbiH 9/lHHHUe, ]leneHHOH 

Ha 'IHCnO OCTaBIUHXCSI 3H8'1HMb!X l"'HIIOT93. 

BapHaHT 2 

2a) f'.sc rx2 '::?: 
2 

X min 
) ~ 0,01; 

Pic ( X
2 > 2 ) 

X min 
.2: 0,01; 

MM2 > (M + 
Heil:Tp. 

m 17o )2 + 3 ~ MM2 . 

26) nocne yrropHil0'19HHSI 3Ha'IHMb!X l"'HIIOT93 B COOTBeTCTBHH C aapi\aH­

TOM 1 OCTaBnHeTCSI TOnbKO IIepBaSI l"'HIIOTe3a C B9COM 0 paBHb!M 91lHHHU9o 

BapHaHT 3 

3a) p rx2 > x2 J ,> 0,001 
4C min 

Pic( x2 ~ x2 J '> o,os; 
min 

MM2 > ( M + m 17 0 ) 
2 - 3 ~ MM2 . 

- aeil:Tp. 

36) Ecnu co6hiTHe HMeeT 3Ha'IHMbie MynbTHHeiiTpanbHbie H 1c-rHIIOTe3bi, 

TO MYnbTHHeHTpanbHbie l"'HIIOT93bl OT6paCbiBBIOTCSio EcnH HMeeTCSI XOTSI 6b! 

OllHa 4C-l"'HIIOTe3a, TO OT6paCbiB8IOTCSI TBK:lKe H 1 C-l"'HIIOT93blo 

3a) BBOilHTCH o6peaatme no HellOCTaiOmeil: Macce 

-0,20 (raa/c
2

)
2 < MM

2 
< 0,16 (fas/c

2
)

2
{KaHan B ); 

0,40 (ras/c
2

)
2 ~ MM

2 
< 1,20 (raa/c

2
)

2
(Kaaan C ). 

EcnH H3 ;:myx l"'HIIOTe3 C OllHHBKOBbiM 'IHCnOM CTeiieHeil: CB060Jlbl OllHa 

HMeeT BepOSITHOCTb p ( ,X2 ?. X !in) B 3 HnH 6onee paa Bbllll91 '19M llpyraSI, 

TO BTOpaSI l"'HITOTe3a OT6paCbiBaeTCSI. Beca IIpHIIHCbiBBIOTCSI B COOTBeTCTBHH C 

II. 16. 
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BapHaHT 4 

4a) 2 ) 
X min 

> 0,001; 

MM2 > M 2 + 3!! MM 2 . 
Heti:Tp. 

f 

46) MyllbTHHe:ii:TpanbHbie H 1 c-nmoTe3bi oT6pachiBaiOTCH, ecnH co6hiTHe 

yaoBneTBOpHeT 4C-rHnOTe3e. 

4B) CoBnaaaeT c 3B. 

PeaynbTaThi HaeHTHcfJHK8UHH no BCeM 'ieTbipeM BapHaHTaM npeacTaBneHhi 

B Ta6n. 2, H3 KOTopo:ii: cneJlyeT, 'iTO aaH6onee •mcroe BhiaeneHHe KaHanoB 6A , 

68 H 6C 1 KOTOpbie 06bi'iHO nO)lBepraiOTCH 6onee aeranbHOMY cfJH3H'ie-

CKOMY 8HBnH3y, aOCTHI'BeTCH C noMOlllblO B8pH8Hl'8 4. llpOBepHnOCb 1 HBCKOllbKO 
2 

H3MeHHIOTCH pacrrpeaeneHHH P ( )(2 ~ )(
2 

) H MM noa BnHHHHeM HaeHrHcfJH-

KaUHH no KpHTepHHM B8pH8Hl'8 4. HHKBKHX 38M9l'Hb!X H3MeHeHHH B cflop'Me :3l'HX 

pacnpeaeneHH:ii: He aa6niOaanocb. 

ABTOpb! C'iHTaiOT npHHTHbiM JlOni'OM Bb!p83HTb CBOIO 6narO.Il8pHOCTb 

B.B. rnaroneBy, P.M. fle6eJleBy aa noneaHbie o6cy)KJleHHH, E. fiHHKoBoi!:, 

B. MonocTBOBoi!: H H. Ea6yx· aa noMOIUb B pa6oTe. 

flHTepaTypa 

1. T.c. Program Library, CERN, 1968. 

2. F. James. Monte Carlo Phase Space, CERN 68-15, 1968. 

3. CERN Computer 6000 Series Program Library, W505, 1968. 

4. A.ct>. flyK'bHHUeB, 11.C. CaHTOB. KHHeMaTH'ieCKaH nporpaMMa GRIND2 Ha 
3BM CDC-1604A. Coo6meHHe 011HI1, 10-5840, lly6Ha, 1971. 

PyKOnHCb nocrynHna B H3AarenbCKHA OTAen 
19 OKTB6pa 1971 rona. 
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Ta6nuua 1 

3$PeKTHBHOCTb reuepBUHH uepasuosasewennhiX co6biTH:it 
Lf HCnO BTOPH'IHbiX (%) 
'18CTHU 

MT"-reuepauHst "M "-reuepaUHst 

2 IOO IOO 

3 50 100 

4 < 10 IOO 

5 < I IOO 

6 << I 100 
,(' 

7 100 

8 100 

9 IOO --
Ta6naua 2 

flpHMeCH B K8H8nbi pe8KUHH 6-ny'leBbiX 11-p B38HMOlleitCTBHit IIpH 5 fas/c 

IIO peaynbT8T8M HlleHTH$HK8llHH' reuepHpOB8HHblX nporpaMMOit FAKE 
C06biTHit ( 4 'IHCna B Ka>Knoit KneTKe- 4 sapH8HTa npasHn H.lleHTH¢lHKBUHH) 

~ 6A 68 6C 6» 6E scero 

6A 2 t/3 t 5/6 4 1/6 
100 co6. 1 t 

1~ l~ ;.,-

68 l/3 4 1/2 l 1/3 6 l/6 
200 co6. t 4 5 

t 4 1~ 5 1~ 
.•. 

1 4 5 

6C 2 1/2 ~ 2/3 5 1/6 
100 co6. 3 3 

21~ ~ 2/3 
2 1~ 2 1 6 1 6 

6D 19 1a 1 1~ 331~ 
100 co6. 20 20 41 1 

12 16 5 33 
12 9 4 1/2 25 1/2 

6E 21/.1 51~ 8 
100 co6. 3 5 1 8 1/2 

5 1 5 1/Z 
5 1/2 5 1/2 

2 2/3 27 5/6 16 5/6 8 1/6 1 1/.2 
2 27 23 51~ 1 1/2 

scero 1 1~ 18 1~ 16 1~ 5 1 5 
1 1 18 1 2 9 t 9 1/6 4 1/2 
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