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£ BASics

= NUMBER OF PARTICLES IN AN EVENT
MULTIPLICITY IS TYPICALLY DENOTED BY N

MULTIPLICITY OQOF PARTICELS OF DIFFEREMT
TYPES CAN BE CONSIPDERED, EG. ¢
— CHARGED PARTICLE MULT(PLICITY

~ NEGATIVELY CHARGED PARTICLE MULTIPLICITY
- Kt MocTieLI CiTy

MULTIPLICITY HMAY REFER TO PARTICLE NUMBRER [N THE

FULL ACCRPTANCE (47 MULTIPLATY ) OR

IN A LIMITED ACEPLTANCE

(IN EXPERIMENTS ACCEPTANCE. REFERS ONLY TQ
ACCRPTANCE IN MOMENTUM  SPACE )



LET US NEFINE EVENT QUANTITY AS EVENT MULTIPLICTY
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MUCTIPLICITY 1S RISCRETE HATERIAL EVENT QUANTITY
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BLVE MULTIPL aTY
GREEN MHULTIFUCITY

TOTAL MOLTIPLCTY
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MuLTIPLICITY FLUCTUATIONS ARE CHARACTERIZED RBY
PROBABILITY DISTRIBUTION :

P(N) AND/OR ITS MOMENTS: <N), Var[N] ...



MULTIPUCITY CAN BE EXRESSED
Py SUM ROUNNING-
ALL PARTMICELS > .
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THEM MULTIPLICITY OF PARTICES OF A GIVEN
TYPR t (EG NEGATIVELY CHARGED PARTICLES )
CAN [RE EXPRESSED AS.
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WHERE cfttt = A FOR € -PART\CLES (-(:,,r---l:)
AND dp, =Q  POR OTHER PARTICLES (& #T)
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/ \\0 (r:Ron THIS PRESENTATION OF
4 MUCT|PUCITY THE (DENTITY METHOD
OR\GINATES )




B | MEAN MULTIPLIC(TY VS HIGHER MOMENTS: ACCEPTANCE

EVENT SAMPLE : {U,Ul\r?_ e Nyl
SARMPLE MEAN MuLT|RLICITY
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(Tora NUMBER OF PARTICLES IN EVENT Sanpeg, V")
(NUMBER OF EVENTS, M)




FOR EVENT SAMPLE OF M EVENTS WITH §\ PARTICLES
MEAN MULTIPLICUITY IS GIVEMN pBY:

_
N> = 3

THRERE ARE TW0 METHODS TO cALcULATE N

® EVENT-BY-RUEWT METHOD !
MEASURE N IN EACH EVENT AND ANDD THEM

N = Z N,
® SINGLE PARTICLE MHMETHON
MEASURE MULTIPLICTIES (N A LIMITED ACCEPTANCE
N} (<(<<)w,) ADD THEM
N® = TN AND CORRECT TO Thg REQUIRED

¢
ACCEPTANCE OUSING SYMMETRIBS OF SIWGLE PARTICLE SPECTRA
I THR RVENT SAHPLE




SINGLE PARTICLE METHOD:

A
.HL N7+ (MODEL INDEPENDENT
CORRECTION




MEAN MULTIPUCITY CAN BE MEASURED WITHOUT
MEASURING- MULTIPLICITIES ENENT-BY-EVENT

THIS EXPLAINS WIHY RESULTS ON MEAN
MULTIPLICTIES (AND THEIR MOMENTUM SPEC{'R«A)
ARE RICH AND oF HIGH QUALITY N
COMPARISON TO HIGHER. MOMENTS

ACTUALLY MEAN (FIRST MOMENT) OF ANY EVENT QUANTITY
WHICH ¢aAN BE EXPRESSED As A SUM OF SINCLE PARTICLE
QUANITIES HAS THE SAME PROPERTIES Ag MEAW

MULTICLL CITY




SECAOND AND HIGHER MOMENTS REQUIRE. MEASUREMENTS

OF HMOLTIPLICITIES ENENT- RY-EVENT
THE SINCLE PARTICLE METHOD [2QES NOT
WORK FOR THR 1,

MEAN - THE FIRST MOMENT .
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THE SECONI) MOWENT




THE ARIVE EXPLAINS  WHY TRADITIoNALLY QNE

LABELS RESULTS AS EVENT- BY-BVEVT REQULTS ON¥ LY

IF THEY (NCLUNRE THE SECaND AND HIGER
MOMENTS

RESULTS o THE FIRST MOMENT ARE
CACLLED RESULTS oN HEaN WWLTIPLICITIES
OR SINGLE PARTICLE SPECTRA

(MEay MULTIPUCITY IN MOMENTUM RINS )




® RESULTS ON SEcauD AND MIGHER MAOMENTS CANNOT
BE CORRECTEN W A MODEL INDEPENDEMT WAY FOR
A LIMTED E£XPERIMENSTAL ACCEPTANCE

@ THE RESULTS DEPEND 0oN ACCEPTANCE .
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DIFRFICULT SITVATION FOR EBXPERI\MENTS WITH
INCOMPLETE A CCEPTANCE (ALL PRESENT EXPE RlNEHT‘S) v
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