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Introduction
Semi Inclusive Deep Inelastic Scattering

SIDIS allows us a closer look at the k'
proton constituents by measuring an
extra hadron in the final state.

e+ A—>e+h+ X
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Introduction Kt = (Ep, K)

Kinematics K = (E', k)
Pl = (M:G)
q'u — (V& j
p” — (Eh:p_;?)
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The Experiment
EG2 Run: E02-104 Experiment

Target is composed of a solid heavy target A (C, Fe, Pb) and a liquid target D
(Deuterium), positioned simultaneously in the beam line.

Main feature:
same |uminosity ! _ Aluminum Supply/Support Tubes
Q;

w_Aluminum

for different “Support
nuclei!

. beam line
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Q\:\ EaSE7

Standoff Inside Cone with
Entrance Foil on End Exit Foil

Torlon
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It does not exist a previous
measurement of w Multiplicity
Ratios. - %

( 8.40+0.22) %
( 1.53+0.06) %

Mass: 7/82.65 MeV Lfrom pdal

w quark content: uu + dd

V2

Mean lifetime (s): 7.75 x 10723 e"e v (1.174+0.035) %

An update on Omega Meson Hadronization Studies — CLAS Collaboration Meeting, Fall 2019



w selection
Events selected must accomplish: N77+ > 1N NW_ > 1N ny > )

And all possible combinations are omega candidates: (Nﬁ) " (NW) 9 (N7>
1 1 2

Electrons selection
- Q2:Q2>1GeV2
- W:W>2GeV

Pions selection
- " mass : 0.059 GeV/c2 < M,,, < 0.209 GeV/c?

- 7w mass:0.48 GeV/c2>M_, __or 0.51 GeV/c2<M_,__
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Electron Normalization Factor

Definition
From the definition of MR, we can find the electron normalization
factor.
NDIS)
(l—“—m NEIS
MR = —=4  —p ENF = ( )

(N%iz (N2™) 4
Ne
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Electron Normalization Factors
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Binning

ZinPb_D
data
£ e “Eﬂntries 1022;82
@ oL 11 Std Dev 0.1192
1200 |- e
- - L”Lqﬂ Bin number  LOW €dge  Upper edge
1000} 7—41 (GeV) (GeV)
800 |- L
- M 1 0.5 0.557
400E Lr‘—l‘th_LI"'
- WIL’L 2 0.557 0.617
OE - bSé - ‘OGI - IOGE; - ‘O7I - IO?’E; | ‘OBI - IOBé - ‘09‘ - I()E;;_L‘LLL_I1 3 0.617 0.689
4 0.689 0.784
The data was organized in Z-dependent bins. 5 0.784 1.0
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~M, Deuterium (0.69 < Z < 0.78)

data

2 - Entries 16937
L%J 500 .......................... ............................................ .................................... Mean 0.7002

Std Dev 0.2347

Expected values
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Uncorrected MR
Procedure

Uncorrected MR: No acceptance correction nor background
subtraction involved.

- Zooming in omega peak
- Preliminary fit to obtain width
- Cut mass spectrum around peak, using sigma ranges
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Uncorrected MR
Procedure - Zoom
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Uncorrected MR
Procedure - Fit
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Uncorrected MR
Procedure - Fit

o —
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Uncorrected MR
Procedure - Extract

Fein (0.62 < Z < 0.69)J +

120
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Uncorrected MR
Results

o MR - Uncorrected (-3 ¢, 30) o MR - Uncorrected (-4 o, 40)
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Background Subtracted MR
Procedure
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Background Subtracted MR
Procedure
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1.1

MR
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o Multiplicity Ratio - Subtracted Bkg
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Dalitz Plots
Without kinematical cuts

o Dalitz plot for C_D o Dalitz plot for C_D

o Dalitz plot for C_D
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pla ml

p2’ m2

p3a m3

Three-body decay

T T T T | T LI I T 1 L I T LI I T T T

1 2 3 4 5
m2, (GeV?)

o

More documentation in:
http://pdg.lbl.gov/2019/reviews/rpp2018-rev-kinematics.pdf
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47.4.3.1. Dalitz plot: For a given value of m%g, the range of mgg is determined by its
values when po is parallel or antiparallel to pjg:

(M33)max =

(B3 + E2)? (\/E*Q —m}—\/Ef? - mg) ,
(mQS)mm =

(B} + E3)? (\/E*Q m3 + \/Ef2 - mg)

Here E5 = (m%Q — m% + m%)/leg and B3 = (M? — m%z — m%)/leg are the energies

of particles 2 and 3 in the my9 rest frame.

More documentation in:
http://pdg.lbl.gov/2019/reviews/rpp2018-rev-kinematics.pdf
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o Dalitz plot for C_C o Dalitz plot for C_C o Dalitz plot for C_C
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o Mass Difference in C_D (0.50 < Z < 0.56)

data

o Mass Difference in C_D (0.56 < Z < 0.62)

data

Entries 2000
Mean 0.3377
Std Dev 0.06853

6
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o Mass Difference in C_D (0.62 < Z < 0.69)

data

.
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o Mass Difference in C_D (0.69 < Z < 0.78)

data

o Mass Difference in C_D (0.78 < Z < 1.00)

data

Entries
Mean
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o

Entries
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o Multiplicity Ratio - Dalitz Cuts
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.-M,  Reconstructed Deuterium in (0.56 < Z < 0.62)
1. Lepto64 simrec-omega

Entries 6216
Mean 0.4698
Std Dev 0.1765

2. GSIM

3. GPP

4. user_ana

5. WriteRootDst
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Next steps

* MR(Q2), MR(Nu), MR(P12)
* Run more simulations

* Acceptance Correction
* Radiative Corrections

* Systematic Uncertainties



Backup



References for the use of mass difference spectrum
(CERN papers)

- Phys. Rev. D 85, 052005 (2012)

» Nucl. Phys. B 864 (2012) 341-381



MR

Uncorrected

MR
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MR

Omega Uncorrected MR

== Carbon (-1, 1o)
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MR

Omega Uncorrected MR

== Carbon {-3 o, 3a)
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