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Including:
I. Description of the ReactionFilter plugin
II. Sanity checks for a few simple channels
IIl. Reference plots for many channels



ReactionFilter Plugin

(1) Specify reactions in a configuration file:

EeactionFilter
EeactionFilter
EeactionFilter
EeactionFilter
EeactionFilter
EeactionFilter

EeactionFilter
EeactionFilter
EeactionFilter
REeactionFilter

-F51
P52
-F53
- F5d
-F55
-FS6

- FS20
-FS540
- FS50
-FS60

EXC 100 110 ff
EXC 100 111 i
EXZC 100 110000 £

EXC_100000000 100000 7/
EXC_100000000°100001 7/
EXC_100000000” 1100 /f

EXC NIMF 100 111

EXC_NIMF 100000000 100000 /7
EXC NIMF 100000000 100001 £F

EXC NIMF 100000000 1100

exclusive
exclusvie
exclusvie
exclusive
exclusive
exclusive

ATz,
WE (=]
ATz,
WE (=]
ATz,
JamIna,

A exclusvie

exclusive
exclusive

A exclusive

-=> p pi+ pi-

--» p pi+ pi- pil
——» p E+ E-

--» Lambda E+

--» Lambda K+ pil
--» Lambda Es pi+

g iy iy g g iy

gamma p --* p pli+ pi- pil
gamma p --»> Lambda E+

gamma p --> Lambda E+ pil
gamma p --> Lambda Ks pi+

EXC: exclusive; NIMF: no intermediate mass fits

This uses the Analysis library to make “standard” cuts, do kinematic fitting

and output the standard ROOT TTree.
These decays are used: 7 — vyy; N — vYy; Ks = wt; A — 7tp.

(event four-momentum, event vertex, intermediate masses, detached vertices),

(2) Run ReactionFilter as a plugin (run over data on the karst machines at I[U).

hd root -PPLUGINS=ReactionFilter --config=RF.txt dana rest TESTDATA.hddm

(3) Use a ROOT script to convert the output ROOT TTree to a flat format (my preference).



ReactionFilter Plugin

Cuts:

locReaction->Set MaxPhotonRFDeltaT (0. 5*dBeamBunchPeriod) ;

1f (I fsInfo->inclusive())
locReaction->Set MaxExtraGoodTracks(2) ;

locReaction->Set InvariantMassCut (P10, 0. 080,
locReaction->Set InvariantMassCut(Eta, 0.500,
locReaction->Set InvariantMassCut (Lambda, 1.000,
locReaction->Set InvariantMassCut (KShort, 0.400,

if (fsInfo-rexclusive())

0.180);
0.600);
1.200);
0.600);

locReaction->Add_ComboPreSelectionAction(new DCutAction MissingMassSquared({locReaction, false, -0.1, 0.1));

+ PID timing cuts from the wiki

£/ should be tuned
if (fsInfo->exclusive())

locReaction->Add_AnalysisAction(new DCutAction MissingMassSquared{locReaction, false, -0.005, 0.005));

AF should He tuned

locReaction->Add_AnalysisAction(new DCutAction KinFitFOM(locReaction, -1.0));

Notes:

* running over 27 exclusive channels (shown in reference plots), used ~8GB of memory.
* resulting root files were >1TB, which were reduced to 25GB after flattening, keeping
only select information, and skimming using the kinematic fit y2/dof.

* jobs crash in two runs 1n the “golden period™...

still investigating.



Sanity Checks: yp — T p

yp — m'n'p for 96% of golden period
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Candidates / 100 MeV

Sanity Checks: yp — T p

vyp — ' p for 96% of golden period
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Candidates / cm

Sanity Checks: yp — wtrp

yp — m'n'p for 96% of golden period yp — nt'n'p for 96% of golden period
3
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Sanity Checks: yp —= K*Kp

yp — K'K'p for 96% of golden period vp — K'K'p for 96% of golden period
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Sanity Checks: yp — mwrmn'p

Candidates / bin
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Candidates / 2 MeV/c?

Sanity Checks: yp — mwrmn'p

vyp — n*n'n’p for 96% of golden period
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Sanity Checks: yp — K*A

vp — KA for 96% of golden period vp — KA for 96% of golden period
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Sanity Checks: yp — K*nPA

vp — K'n°A for 96% of golden period
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Sanity Checks: yp — KsmtA

Yp — K8n+A for 96% of golden period
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Sanity Checks: yp — KsmtA

Yp — K8n+A for 96% of golden period Yp — KSn:*A for 96% of golden period
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Reference Plots

Run over 27 exclusive channels with p, ¢+, ¥, K#, K.

ReactionFilter:FS1 EXC 100 2
ReactionFilter:FS2 EXC 100 110

ReactionFilter:FS3 EXC_100_111 Use the same cuts as before, but add:

ReactionFilter:FS4 EXC 100 112
ReactionFilter:FS5 EXC 100 220

ReactionFilter:FS6 EXC 100 221 Beam energy > 8 GeV.

ReactionFilter:FST EXC 100 222
ReactionFilter:FS8 EXC 100 330

ReactionFilter:FS9 EXC_100_2000 Use only the combination with the best y2/dof
2002 across all channels (needs study, maybe

ReactionFilter :FS10 EXC 100 2001
ReactionFilter:FS11 EXC 100 _
ReactionFilter:FS12 EXC_100 2110 introduces a few strange features).

ReactionFilter:FS13 EXC 100 11100
ReactionFilter:FS14 EXC 100 11101
ReactionFilter:FS15 EXC 100 11102
ReactionFilter:FS16 EXC 100 11210
ReactionFilter:FS17 EXC 100 101010
ReactionFilter:FS18 EXC 100 101011
ReactionFilter:FS19 EXC 100 101012
ReactionFilter :FS20 EXC 100 101120
ReactionFilter :FS21 EXC 100 110000
ReactionFilter :FS22 EXC 100 110001
ReactionFilter :FS23 EXC 100 110002
ReactionFilter:FS24 EXC 100 110110
ReactionFilter :FS25 EXC 100 110111

ReactionFilter:FS26 EXC 100 110112
ReactionFilter :FS27 EXC 100 110220
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Candidates / bin

Reterence Plots (Example Channel)
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Reterence Plots (Example Channel)
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GlueX Reference Plots

Ryan Mitchell
November 19, 2016
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Candidates / bin
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Candidates / bin
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Candidates / bin
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Candidates / 5 MeV/c?
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Candidates / 5 MeV/c?
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Candidates / bin
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Candidates / bin
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