MEASURING FLUCTUATIONS
PROPERLY PYBLISHED RESVLTS
S

PROPERLY PURLISAED RESVULTS

s | BAD AND GO0D EXAMPLES

ON ENVENT 'SELECTION [N &tA COLLISIONS




PROPERLY PUBLISHED REsULTS

NEW MEASURMENTS ARE MOTIVATRE R

RY QUESTIONS ANMD PROBLEMS EFMERGING FRO™M
EXISTING DATA AND HODELS ( THE SO-CALLED
PROBLEM SITU A‘rlal\J) .

INN ORDER To RESOLVE A  PROBLEN SITUATION

OVE  NEEDS  NEW ExPERIMENTAZL DATA,
NEW MEASURMENTS

MEASURMENTS FOR HEP ARE LONG- LASTING
AMND BEXPENSIVE , MIFFICULT TO REPEAT-
THEY ARRE FINANCEZD [BY PUBLC, INTERNATIONA

FUNDS. TTHUS RESULTS ARE RENESTED To BFE
PUBLIc AND PRESNERAVIZp, TO e
USEFULL FROR '"EVERYmMODY FoREVERY



BEING UVSEFRULL FoR “E\IER‘VBODY FOREVER "
N PRAGTICE NRANS

- ALL INFORMATION NEEOED To QUANTITAT) VELY CROSS-CHECK

THE RESVLTS N QTHER EXPERIHMENTS IS
PUBLISHNRED TOGRTHER WtH THR RESYLTS

~ ALL INFAORMATION NEEDED TO QUANTITATIVEY COMPARE
THE RGSULTS WHH ™MONRL CALCULATIANS |5

RESULTS USEFULL €ar " EVERYBaDY FORRUGR' ARe
CRLLERD PROPERLY PUBLISFHED KRESULTS



MANY RESULTS ON EVENT-BY-REVRBNT SLUVCTUATIONS
ARE NOT PROPERLY PURBLISHED RESULTS .



o B EXAMPLES.

POOR PRACTICE TO RE AVOINED
e ———————————————————————————

PHYSICAL REVIEW C 92, 021901(R) (2015)

Energy dependence of K, pr, and K p fluctuations in Au + Au collisions from
JSNN = 7.7 to 200 GeV

The data presented here for K, pmr, and K p fluctuations
were acquired by the STAR experiment [22] at RHIC 1n
minimum bias (MB) Au + Au collisions at . /syy = 7.7, 11.5,
19.6, 27, 39, 62.4, and 200 GeV (3, 4, 15, 29, 10, 17, and
33 million events, respectively). The main particle tracking
detector at STAR 1s the time projection chamber (TPC) [23].




DEFINITION OF MEASVURED RESULTS

The position of the collision vertex along the beam line was FVENT  AND
restricted to the center of the TPC to & 30 cm at /syny = 19.6 TRACK SELECTION
to 200 GeV, and = 50 cm at \/syy = 7.7 and 11.5 GeV. A

distance of closest approach (DCA) of a track to the primary

event vertex of less than 1.0 cm was required to reduce the

number of particles not originating from the primary collision

vertex. Each track was required to have at least 15 fit points 1n

the TPC, and a ratio of the number of fit points to the maximum

possible number of fit points greater than 0.51. Collision

centrality 1s determined (at all energies) using TPC charged

particle tracks from the primary vertex in the pseudorapidity

range |n| < 0.5, with pr > 0.15 GeV/c, and more than 10 fit

points.




THE PAPER PRESENTS ASs (IRl RBSULTS -

- MEASURED (PAORLY DEFwEo) ANDO UNCORRECTE D RRSULTS

~ N POSTERIOR!I SYSTEMATIC BIASES ARE GUESSED
AND TREATEND AS SYSTEMATIC UNCERTAINTIES

IMPROPERLY PUBLISHEN RESVOLTS ANNOT RE
COVIPARE. WITH MODEL PRERNICTIONS AND

DTHER MEASURMEWNTS WITHOUT ACCESS

TO VRNPUBLISHED [INFORMATION AND

SOFTLSARE ( MONTE CARLO AND RRCONSTRUCTIAN )

THE RESULTS ARR NOT USEFOLL A
" EVERYNMHODY AND FoREVER U



EXAMPLE ON EVENT SELECTION:

rossible-—number—of—fit pomts—ereater—than—0-31. Collision
centrality 1s determined (at all energies) using TPC charged
particle tracks from the primary vertex in the pseudorapidity
range |n| < 0.5, with py > 0.15 GeV/c, and more than 10 fit

points.

FROM THIS IMRRECISE PNERMITION ONE
CANS GUESS THE FoLLOWING !

— MEASURRD (UNCO RQEUT&D) MUCTIPUCLITY OfF
CH ARGRD PARTICLRS FITTEN A PRI ARY
VERTEX WAS RETRRAMINEY EURNT-RY~ RVENT.

1T Is Riasen BY LOSSES 0P PRIIARY TRACKS
AND A conT RIBUTION O SEconNNgrRY TRACKS
(WEAK DEcAJ*/S, SECaANINARY INTERACTI 04\1‘5),



A TRACIL ACCEPTANCE NEFIN(TIGN [NCLUNES A CYT ON
THE NUMDBDER. QF FLITTED PaNTS WHICH CAMNNOT BE
REPRODUCED WITHAUT  MC AKD RECO CHAINS (UNPUBLSHED )

—  THE MocTifuialTy PIsTRIRUTION WAS PROBARLY (CORRELTED
FOR RVUENT LO0SSES DPUE TO ON-LUNE AND QFe-LINE
EVENT SELIRCTIQN QUTS (Uuspeu Cl eo) TO ALL
INELASTIC ( PROBABLY) An+Qu COLLISIONS,

T WAS PROBARLY CORRECTEp EOR A CONTAMINATION

OF UONWANTENn EUENTS.

- nCOLL:S\OM cenTRALITY! FoR AN RVUENT  (WAS
PROBABLY DETERMINE AS A FRACTIAN O0F BVENTS
WTH MULTIPLATY HIGHER THAN THE HEASURE D

EVEWT MULTIPLICTY  WITH RESPECT To AL
INELASTIC An+tAu ColLISIONS,



RECOMMEMDE) EXAMPLE

__'—____________——.___—_———

(BUT STiLL [MPERFPRCT Y )

Multiplicity and transverse momentum fluctuations in inelastic proton-proton interactions at the
CERN Super Proton Synchrotron

NA61/SHINE Collaboration (A Aduszkiewicz (Warsaw U.) et al.) Show all 132 authors

Oct 1,2015-16 pages

CERN-PH-EP-2015-273
e-Print: arXiv:1510.00163 [hep-ex] | PDE
Experiment: CERN-NA-061

Abstract Measurements of multiplicity and transverse mo-
mentum fluctuations of charged particles were performed 1n
inelastic p+p interactions at 20, 31, 40, 80 and 158 GeV/c
beam momentum. Results for the scaled variance of the mul-
tiplicity distribution and for three strongly intensive mea-
sures of multiplicity and transverse momentum fluctuations
A|Pr,N|, X|Pr,N| and &, are presented. For the first time
the results on fluctuations are fully corrected for experimen-
tal biases.



The final results refer to charged hadrons produced 1n the

analysis acceptance 1n 1nelastic proton-proton interactions at
20, 31, 40, 80, and 158 GeV/c beam momenta. Products of

e e
electromagnetic decays are included. Products of weak de-
cays and secondary interactions among the tracks satistying

the selection criteria are corrected for. The result 1s referred
to as accepted primary hadrons.




5.3 Determination of the analysis acceptance

The detection and reconstruction inefficiencies were corrected
using the simulation. However, 1n order to limit the impact
of possible inaccuracies of this stmulation, only regions were
accepted where the reconstruction efficiency (defined as the
ratio of the number of reconstructed and matched Monte
Carlo tracks passing the track selection criteria to the num-
ber of generated tracks) 1s greater than 90%. These regions
were 1dentified using a separate, statistically independent
simulation 1n three dimensional bins of rapidity, azimuthal
angle and transverse momentum. The result 1s stored 1n the
form of three dimensional tables Ret. [20] where zeroes s1g-
nal bins excluded from the acceptance and ones those that
acceptance is shown in Fig. 2 for 20 GeV/c and 158 GeV/c

p+p 1nteractions.

20. T. Czopowicz. Acceptance used 1n the paper
https://edms.cern.ch/document/1549298/1.



S Analysis procedure

The analysis procedures consisted of the following steps:

(1) applying event and track selection criteria,
(11) evaluation of the moments of distributions of quanti-
ties needed to calculate fluctuations (Egs. 1,2,3,4),
(111) evaluation of corrections to the moments based on ex-
perimental data and simulations,
(1v) calculation of the corrected fluctuations.



Corrections for the following biases were evaluated and
applied:

(1) contribution of off-target interactions,
(11) losses of 1nelastic p+p 1nteractions due to the trigger
and the event and track selection criteria,
(111) contribution of particles other than primary charged
hadrons,
(1v) losses of primary charged hadrons due to the track se-
lection criteria.

STATISTIcAC (SURSAMPLES) AND SYSTRMATIC (A PRIORY AND
A Posrp_,mom) ERORR S ARE PRESENTEN.

THESE ARE PROPERLY PUBLISHMED REsuLTS



ROT THERE (S Snice A SigWIFIcANT Roo™M
CoR  IMPROVEMENTS:

~ CORRECTIONS WRERR APPILIED USING RBIN WELIGHTING
INSTEAD OF UNFOLNING (30 as€ ;| ROOVUNFALD
0OES N®T KORK )

— 5.8 Systematic uncertainties

Systematic uncertainties were estimated by changing:

(1) event selection criteria,
(11) track selection criteria and

A POSTRRIORY SYSTERNATIC UNCERTANTIRS
INSTRAD QR A PRIORI  ONESD.



B B E ON EVENT SELECTION (N At+A COLLISIONS

RESULTS AN A+A INTERACTIONS ARE usuAally
GIVEN FOR CENTRAL E£EVUENTS

THE DNEFINIMON oF CENTRAL EVENTS 1S USUALLY

— NDETECTOR PEPENDENT
(E.G. 10% OF EVENTS WITH THE SMAWEST EF)

—MODEL DEPENDENT |
(E.G.. EVENTS WWTH b 3 &m)

o

— DIFFICULT TO COMPARE EXPERIMBNTAL DOTYH
—~ DIFRICULT TO COMPARE NATA WITH MOPELS



CAN (JE |INMPROVE THE A+tA SELECTION

BASED QN THE p+p EXAMPLE 2



EVENT SELECTION FIR prp INTERACTION.S

@ &I\ E PRECISE’ MONDEL- AND oﬁTECTOR

INDEPENNENT, PNEFINITIAN OF A TRVE
EVENT SELECTION

(p+p: ALL INELASTIC INTERACTIONS)

@ APTUST SELECTION 0F MREASUREBD paTA TO BE CLOSE
TO THE TRUE ONE

( Ptp INTERACTIONS WITH ZERO SIGNAL (N A FORWARD sci.)

CORRECT PATA FOR PIFFERENCES NRETVEEN THE

TRUE AND MEANRMENT  SELECTIOUS
(UsinG MNC OR DATA )

( CORRECT RESVLTS FOoR THE TRIGGRR RIAS,
LOSSES OF [INELASTIC, UNISANTED ELASTIC INTERACTIONS)



[MPROVE ) RVENT SELECTION FOR A+A COLLISIGMS

EXAMPLE 0F THE TRUE EVENT SELECTION

I0% OF EVENTS WITH THE SMALLEST ENERGY
>
NSIDE THE PROTECTILE SPHERES P<J,

PROJECTILE SPHERR = SPRERE IN MOMENTUM SPACE
IN THE PROJRCTILE REST sysTem, B¢, CEWTERRD

AT pr=0




@ MEASYREMENT EVENT SELECTION

0% QF EVENTS WITH THE SHALLEST ENERGY
IN A GIVEN SET OF PSD MONUVUCLES

THE SET OF PSD MONHULES (S SELECTIED TO
KEEP THE CORRECTION sSHALL.

@ CORRECT RNEASURED REsSVLTS

CACCQULATR THE CORRECTION OSING UNFEOLNDIN G-
CORRRCT MEASUREND NATA



HAPPY STULY OF
EVENT-BY~ EVENT
FWCTVATIONS U




