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Van Hove Plots (Longitudinal) |Example 3-3.8GeV Yp—K+K-p
. K+ CLAS gll dataset
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Larger Mass 2K mesons will have lower CM momenta
Decay products can decay back into different sector
Phase Space Plots :

Acceptance for increasing meson mass Correlation of cos6,, and M, =1.1M, =16

s For K+K-
i forward
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18 K— back K+ back
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M(2K) > 1.2 has limited 6
Also 1f -t>0 can decay
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Threshold enhancement in pK-, phase space corrected

ProjectionY of binx=[23,32] [x=1.384..1.604]
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Longitudinal Plots T+T-p

van Hove Plot for yp— w©*np CLAS gll dataset

S Select all 4 topologies
i for mM+mn-p final state
o These results are

N Background subtracted
T and acceptance corrected
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Photoproduction of 777~ meson pairs on the proton
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Event Reconstruction

sWeights

M. Pivk,F.R. Le Diberder,Nucl.Inst.Meth.A 555,

356-369,

2005

Given discriminatory PDF for signal and background

calculates weight
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Part of RooStats(used here)
Can include multiple signal

N_ = Number of species
f = PDF for species k
N, = Yield for species k

V = covariance matrix

Can fit multidimensional
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Can use directly in likelihood fits”




Event Reconstruction : Simulated Models

Signal shapes are not always

MC model for im

=

In g hme_model _im

A Entries 5e+07

well described by Smeg
parameteric functions

Mean x 136
Mean y 4599
RMS x 6.715
RMS y 2.822

=Simulated PDFs
systematic uncertainty in
shape accounted for via
morphing with additional
nuisance parameters

i.e Profile Likelihood
Construct new RooFit PDF

Supply simulated events

Sequential 1D histograms

Smoothed and interpolated
Adding greater additional -
smearing with morphing 015
parameter « e
Additional offset parameter .
(Also RooFit HistFactory...)
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Sweight Event Selection : M'Mp

Just Phase Space

gll dataset, detect T and p -
Model from simulated MM p and MM M’p events
Signal BG

RooFit Extended Maximum likelihood fit
RooStats sWeight calculation

For . . . .
Cross section =Di1sentangle distributions
x10° / For amp
1200 ’ Yid_BG g 171709 +/- 546 - -
B & Yid_Signal = 1282530 +/- 1187 50000 ana l }LS LS sweighted signal
1 00—_ }3‘ alpha = 0.009612 +/- 0.000064 B — MmissP SWeiohted BG
T i | alphaB = 0.000308 +- 0.000033 40000 p > ’
S gol- & | off = -0.0001630 +/- 0.000024 B
g B \ offB = -0.005000000 +/- 0.00000024 30000 .
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Note 2 fits required. First fixes alpha and off.
Second, only Yields free => Covariance matrix



More sWeights

Perform multiple fits to find best parameters
Can do binned chi2 for speed
Can limit range and merge background for sWeight Fit

Fit components for Mmiss

FYId Pi0 = 10147 +/- 654
1800 —YId_ThreePion = 21162 +/- 1455 4
- YId_TwoPion = 30139 +/- 2067 2
[“alpha = 0.0099 +/- 0.0022
1600/—alphaB1 = 0.0379 +/- 0.0049
—alphaB2 = 0.0016 +/- 0.0026
1400|—off = 0.00099 +/- 0.00037
—offB1 = -0.0178 +/- 0.023
1200 —offB2 = 0.00498 +/- 0.00012
[—scale = 0.848 +/- 0.057
1000/-ScaleB1 = 1.00000000000
—scaleB2 = 1.00000000000
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Fit 1

Fit components for Mmiss

CYId_Pi0 = 8118 +/- 1950

1800 —YId_ThreePion = 22371 +/- 475
-YId_TwoPion = 30958 +/- 2164
1600|—alpha = 0.00912 +/- 0.00029
alphaB1 = 0.060 +/- 0.058

1400 —alphaB2 = 0.03000 +/- 0.00039
—off =-0.000929 +/- 0.00053

1200 —offB1 = -0.01342 +/- 0.0053

Events / ( 0.0033)

Fit3
Winner!
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J§i8. offB2 = 0.0015 +/- 0.0067

CYId_Pi0 = 8811 +/- 202
—Yld_ThreePion = 22164 +/- 199
—Yid_TwoPion = 30465 +/- 330
—alpha = 0.0039 +/- 0.0017
—alphaB1 = 0.0561 +/- 0.0010
—alphaB2 = 0.003 +/- 0.020
—off = 0.0002 +/- 0.0011

—offB1 = -0.01360 +/- 0.0013
—offB2 = 0.0030 +/- 0.0021
—scale = 0.723 +/- 0.043
—scaleB1 = 1.00000000000
-scaleB2 = 1.00000000000

Fit 2

Fit components for Mmiss

~YId_Merged = 12858 +/- 214

YId_Pi0 = 5529 +/- 1950

L YId_ThreePion = 7299 +/- 475

L_YId_TwoPion = 29116 +/- 250

| alpha = 0.00912 +/- 0.00029

| alphaB1 = 0.060 +/- 0.058
alphaB2 = 0.03000 +/- 0.00039
off = -0.000929 +/- 0.00053

[ offB1 =-0.01342 +/- 0.0053

—scale = 0.787 +/- 0.034
—scaleB1 = 1.00000000000

~scaleB2 = 1.00000000000

]
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Some Analysis details

Fiducial Cut as analysis note (more or less)

Background Subtraction Done
-Shown previously
-Sweights Method

Acceptance Correction Done for p pi+
Weighted MC function of Eg, t and Omega (Van Hove)

Weight Distribution for MC

Comparison of t distribution for all 6 sectors Data and Simulation

N R i Simulation
i N N Data
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Two Pion Masses in LPS Sectors

Split into LP Sector

Baryon/Meson Masses : M(TU'TU) v M(TUp)
Named particles are travelling forward
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No Background Subtraction

Split into LP Sector

Baryon/Meson Masses :
Named particles are travelling forward
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Two Pion Masses in LPS Sectors

Split into LP Sector

Baryon/Meson Masses : M(M') v M(T'p)
Named particles are travelling forward
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Two Pion Masses in LPS Sectors

Split into LP Sector

Baryon/Meson Masses : M(Tp) v M(T'p)
Named particles are travelling forward
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Restrictions on Longitudinal Phase Space

At low reaction s
Affected by t dependence o versus cos(6__) cut on p mass

And mass dependence

All Events
-t<0.5

P restricted to W where
both T go forward or back
All P contained 100<Ww<200 0

{H‘HH‘\ T

-0.4 -0.2 0 0.2 0.4 0.6 0.8

Low t van Hove 120<W<180

o versus cos(6__) cut on f2(1270) mass

1

All £2 contained 90<w<210

-t<0.5




Optimised Meson/Baryon cuts

P1vP2Cut1_All

P1vP2Cut1_All

2: Entries 1255150
PL(T ) o0
: : - Sy 03502
Now our cut is defined as P —
the corresponding value ”2
of omega for M- (T+) decaylng Ik
backwards along z axis in o
-1
meson rest frame. -
15 proton
_2_: ||||||||||||
=Do not lose any meson Pl(ﬂﬁ

decays (acceptance)
=Throw away everything else

150

100

OmegaVMPipmMeason_All

Entries 961917
Mean x  0.9007
Mean y 69.87
RMS x  0.2452
RMS y 41.53

" Wider cut as

" M increases
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Optimised Meson/Baryon cuts

Mzyr- V My Meson_All

MPpimVMPipmMeson_All

Now our cut 1is defined as I

the corresponding value = CUT MESON

of omega for T-(T+) decayinc | il
backwards along z axis in I |

meson rest frame. 1

This is a function of N

Entries 961917
Mean x 1.727
Meany 0.9006
RMS x 0.3272
RMS y 0.2453

-
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-
K
-
F Y
-
oo
3+

W, M(T-Ti+), M(T-), M(T+)

Mz V My, NotMeson_All

MPpimVMPipmNotMeson_All

l.e rest frame breakup 250

momentum. 5 NOT MESON
Problem : resolution effects Li_ B
are an issue, need to widen -

the cuts to compensate -

Entries 293233
Mean x 1.665
Mean y 1.299
RMS x  0.3429
RMSy  0.3296
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-
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sSummary

Investigated Longitudinal Phase Space as a
means for enhancing different reaction

mechanisms

Publication in process

Found to be effective means of seperating
meson and baryon production, with some

limitations at JLAB energy

Currently investigating more specific method

Isobar Phase Space
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WORK IN PROGRESS....
Equivalent to Longitudinal Phase Space plots

Moz V My, pOnlylsoPiPi_All Moz V My, _pOnlylsoPPip_All Moz V My, pOnlylsoPPim_All

3 MPpimMPpip_pOnlylsoPiPi_All 3 MPgimVMPpip_pinlylsoPPip_All 3 MPpimVMPpip_pOnlylsoPPim_Al
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C Meanx 2.1 Mean x 1.752 sl Mean x 1.943
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