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SUMMARY 

The multiplex Hadamard-transform target designed·to measure the 
angular distributj_on of particles in the presence of large background 
in the experimental hall is described. The gain in the effective sig
nal-to-background ratio achieved by this multiplex target is the re
sult of spatial multiplexirlg, that is, of coding the angular distribu-

tion to be measured before counting it. 
The multiplex target has a multi-element heterogene structure, 

Fig. 1, which permits the measurement of particles at several angles 
simultaneously by the integral coding algorithm. The transform code is 

' ' . 
the cyclic trans-orthogonal Hadamard code. The a!lgular distribution 
of particles to be measured can be found at the second stage by decod
ing transformation with the· same code, as was used on the stage of 

primary coding. 
The multiplex target gives the signal-to!:.background gain if th~ 

background does not depend on the parameters of the target and the beam 
This gain is equal to {ri, where M is the number of comb elements 
of the multiplex target •. The Inultiplex Hadamard-transform-target gives 
the direct economical gain in the time of particle accelerators and 

also in the ~?st of the equipment. 
Fig. 2 gives the spacial distribution of fille~ and empty 

comb elements of the multiplex target relative to the beam. The beam 
is shown in Fig. 2 as a circle. The particles of the beam move per
pendicular to the plane of Figure. The mumber of different configura
tions of the comb-code is equal to seven for this example. The (i=~') 
configuaation is shown in Fig. 2. 
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§1 

MynhTimneKcHaSI MHweHh P.ll51 aa6mo.QeHHSI pe.QKIIX co6biTI!i'!, omiChiBae

MaSI Hll)l(e 1 npe.QH83Ha'leHa P.llSI ocna6neHIISI BKll8P.8 <jloHa B 9KCITepUMeHT8llb

HOM 38lle, KOP.Q8 9TOT <jloH He 38BIICHT OT napaMeTpOB IICITOllh3yeMOPO ITY"'K8 

II MllllJeHII, nort06H8SI CUTY8UHSI B03HHK8eT ITpll npoBe.QeHIIM 9KCITepiiMeHT8 H8 .. , 
Cll860M BTOpii"'HOM ITy"'Ke, 0THOWeH!fe ITOlle3HhiX C06hiT!ffi K <jloHy yp,aeTCSI cy-

IUeCTBeHHO ITOBbiCHTb C ITOMO!Uh!O MyllhTl!ITlleKCHOfi Ml!WeHII, 6e3 yxyp,weHJHI 

yrnoBoro paspeweHHSI If 6es yMeHbWeHIISI CKOpOCTH cq{!ra nolie3HhiX co6hiTIIfi. 

TpaP.UUHOHHaSI MIIWeHh, ucnonhsyeMaSI B sKcnepuMeHrax c qacruuaMu 

BhiCOKUX 9Heprl!fi, COCTOIIT 113 lfCCnep,yeMOPO BeiUeCTB8 B lll06b!X arperaTllhiX 

COCTOSIHUSIX II o6nap,aeT npaKTl!'IeCKl! POMOPeHHh!Ml! CBOllCTB8Ml! B pa60'IeM 

yqacrKe, aa Korophifi nap,aer ny'loK ycKopeHHhiX 'IaCTIIU. Tonmnay 11 pasMep 

MIIWeHn Bhi611paiOT, ncxo.QSI 113 rpe6yeMoro saepreTII'IeCKoro II yrnoBoro pas

peweHIISI. 

06hi"'HO B C'leT"'IIK ( l!lllf B Te7IeCKOIT, COCTOSIIUIIfi U3 HeCKOllhKHX C'leT'llf

KOB) ITOIT8.Q8IOT 'l8CTl!Uhl, He TOllhKO liP.YIUHe l!3 Ml!llJeHl!, HO T8K)I(e 'l8CTI!Uh1 1 

KOTOphle SIBllHIOTCSI <jJOHOBhlMU If B03HIIK8IOT BHe Ml!llJeHIIo np11 60llhllJOM ypOB

He C'IeT8 T8Kl!X <jJOHOBbiX 'I8CTIIU npep,en B03MO)I(HOCTII 9KCITepl!MeJIT8 OITpe

.QellSieTCSI owii6Kofi 113MepeHl!SI <jloaa. 
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Tipu uaMeHeHHH reoMeTpu'leCKHK paaMepoa C'l~T'lUKa ypoaellb c'l~Ta no

neallbiX co6b!TUH ll ypoaellb C'leTa <l!ollOBbiX C06biTilH U3M91lSIIOTCSI 0JlHOBpeMell

ll01 TaK 'lTO COOTIIOW9Hil9 MelKJlY llllMil Jle YJl89TCSI H3MellSITb 1 ecnH He npH6nH

JK8Tb C'l~T'lllK K MHW9HH, TiocneJlll99 1 K8K npaBHJ'IO 1 BC9I'Jl8 ConpOBOlKJl89TCSI 

yxynweHneM yrnoaoro paapeweHHSI, 

CooTHOWeHue noneaHLIX H <l!oHOBbiX co6hiTHfi MOJKH01 •OJlH8IW1 yny'lWitTb 1 

eCnlt ucnonb30B8Tb MynbTitiTJ'I9KCHYIO MIIW9Hbo ,lloCTHI'89TCSI 9TO nyTeM yaenH

'l9HHli 'lllCna yrnOBblX HHT9pB8J'IOB 1 ITOJl KOTOpb!Mil B9Jl9TCSI U3MepeH!le1 He Me

HSISI npO'lllX ycJIOBHH 9KCnepnMeHT8, Torna OJlHO H TO JKe <l!oHOBOe C06biTH91 

3aperHCTpllpOB81lH09 C'l~T'lHKOM, 6yJleT npUXOJlHTbCSI He H8 OJlHH yrnoBOH HH

Tepaan, K8K II cny'lae Tp8JlHUHOHHOH MHW9Hll 1 a Ha H9CKOJ'IbKO yrnOBbiX HHTep

aaJIOB. 8TO npHaeneT K yMeHbW9HHIO J39nH'lHHbl <l!niOKTyaUIIIl 4loHa. 

C 9TOH U9J'Ibl0 MHW9HH npUJlaeTCSI H90JlllOp0JlllaSI CTpyKTypa B BHJle CBOe

o6pa3HOH rpe6eliKH, "ay6Ubi" n "npocaeThi" KQTOpoii pacnonoJKeHhi no aaKolly, 

onpe)lemreMOMY ymmonsrpHbiMH <ilYHKUHSIMH s + (i ) H s _ ( i ) • ct>yHKUHSI 

s+(i) npHHHMaeT 3Ha'leHUSI +1 ll 0, a <l!YllKUHSI s_(i) - 3ll8'l9llHSI -1 H Q, 

Tipu aTOM <ilYHKUUSI g( i ) , paaaasr_ cyMMe s+ ( i ) H s.,.. ( 1 ) WHKUHH1 Bbi6u

paeTCSI naoMop<l!Hoii cTpoKe yce'l~HHOH MaTpUUbi AnaMapa c TpaHcopToroHanbHO-•• 
UllKJ'IIl'l9CKllMll CBOHCTB8Mllo A UM91lll0 1 

g(i)* g(i +k) = MS(k )-1, (1) 

rne M - non!loe 'lucno ay6uoa H npocaeTOB a MHwenu. 

Yrnoaoe 

KOJlHPYIO!IleMy 

f ( i ) , rne 

H <l!YHKUHIO 

pacnpeneneHU9 'laCTllU 1 BbineTaiO!IlHX H3 MHW9HH 1 • TIO)lBepraeTCSI 

npeo6pa30BaHlil0
1 

TaK 'lTO C'l~T'lllK perncTpnpyeT He <l!YHKUlilO 

i - HOMep yrnoaoro HHTepaana, a <l!YHKUiiiO 

(2) 

(3) 
\ 
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I'Ae n l ( i ) H n 2 ( i) .,;. $OHOBbie '18CTHUb1 1 .nonaBIIIHe B C'leT'IHK B nepBOM 

H BO BTOpOM OllbiTe 1 COOTBeTCTBeHHO, 

Pe3ynbTaToM onbiTOB smnSieTCSI 6anonSipHaSI Bennqnaa 

(4) 

KOTOpyiD llOUBepraiDT BOCCT8H8BJ1HBaiDmefi o6pa60TKe nyTeM KOppenSIUHH C 

¢yHKUHefi ~ ( i ) • 0KOH'I8TeJ1bHblll pe3yJ1bT8T HMeeT BHU 

M 

fiJ(i)= -1-[~N(i) *~(i) + ::E ~N(i) * ~(i)]+~v (i). 
M+l I (5) 

c:I>OHOB8SI KOMUOHeHT8 ~VB pe3yJ1bT8Te JiByXCTyneH'I8TOI'O KOUHpOB8IIHSI yMeHb-

ruaeT CBOH tPJ1IDKTY8UHH B y'M pa3, 

§2 

MynbTHUJleKCHaSI MHlUellb COCTOHT H3 BemeCTB8 B J1ID60M arperaT!IOM 

COCTOSIIIHH, 0Ha BKJliD'IaeT B ce6SI UBe MYJlbTHUJleKCHbi~ YHHllOJlSipHbie MHlUeHH 

B BHUe UBYX KOMUJleKTOB KOHTeiJ:HepOB f!JlH paMOK UJlSI paCUOJlQ)Ke!IHSI rpe6eHKfl 

aneMeHTapHbiX Mnrneaefi. Pa3nH'IHbie aneMeHTbi rpe6eHKH MynhTrmneKcnofi 

MHrnean MexaHn'lecKH nepeMemaiDTCSI n no onpeneneaaofi nporpaMMe 1 onpene

JlSieMoiJ: KOURpyiDmliMH tPYHKUHSIMH s+ (i) H s_ ( i) 1 BBOUSITCSI B ny'IOK 

HJlH BhlBOUSITCSI H3 Hero, Tipn nepexone OT OUHOH rpe6eHKH ·K npyroiJ: llOJIS!p

HOCTb nony'lel!Hb!X 3H8'1eHRH MeHSIIDT Ha npOTHBOUOJlO)I{!IyiD, 

TIOJlHOe 'IHCJ10 9JleMeHTapHbiX y'laCTKOB B K8):1{UOfi H3 UBYX MHIIIeHeiJ: 

pasHo (2M -l ) 1 npn'leM B ny'IKe onHoBpeMeHHO o6nyqaeTCSI TOJlbKO M H3 

aux. B xone H3Mepeanfi cTpyKrypa rpe6eHKH unKnn'leCKH MeHSieTCSI, Bcero 

npoBOUSIT M H3MepeHnfi c MnrneHbiD s + ( i ) n M R3MepeHnfi c MHIIIeHbiD 

s ( i ) • 

Ha puc, 1 npHBeneH BHU UBYX MHllieHeii:-rpe6eHOK UJlSI cny'laSI ceMH oc

HOBHbiX YI'JlOBbiX HHTepB8J10B (M = 7) , Bee 13 SJleMe!ITOB (2M -l) paCUOJlO)I{eHbl 

npn nposeneHHH · H3Mepeanfi B snne Tpex rpynn (pnc,2 ), Tiy'loK; R3o6pa)l{eHHbifi 

Ha puc,2 B Bnne Kpyra, oxBaTbiBaeT TOJ1bKO M R3 Hnx. Ha puc, 2 noKa3aHo 

pacnono)l{eHne aneMeHTOB MRrneHefi s + ( i) n s (i) nnSI i =3, T,e, TpeTbeiJ: 

KOHtflnrypaunn MHrneHefi, 
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s_ (t) 

PI!C, 1, 0pOCTpaHCTB8HH85l CTpyKTypa MynbTI!nneKCHOM MIIW8!!1! 1 COCT05IW8M 

1!3 ABYX !'pe6eHOK, 0pi!B8A8ll npi!Mep, KOI'Aa 1!3MepeH1!5l B8AYT noA C8Mbl0 

yl'nOBblMII IIHTepaanaMI! M= 7 , rpeoel!KII COCT05IT !!3 13 sneM8l!TOD (2M-I), 

1 
I 

: s.(l) 
I 
I 

2 

rl r 
I I I 
I I I S.(t) I I I 
I I I 
I I I 

2 
P11c. 2. CxeMa pacnonmKeHI!5l 3anonueHHbiX 11 nycTbiX sneMeHTOB MynhTI!

nneKcHoii MI!WeHn oTHOCI!TenbHO ny'!Ka. Dy'loK ua pncyHKe noKa3aU B BI!Ae 

Kpy!'a, '-IaCTI!Ubl ny'!Ka AB111'810TC5l nepneHAI!Kyn5IpHO nnoCKOCTI! '18pTelKa, 

KalKAYIO 1!3 ABYX I'pe6eHOK BbiCTpai!BaiOT B ceMn KoH¢11l'ypaun5lx, Ha pncyH

Ke A8HO nonOlK8HI!e sneMeHTOB K8lKAOM MI!W8HI! An5l i = 3 , ·T,e, B Tp8Th8M 

no nop5IAKY KOilcflii!'YP8UI!II, 
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