Bump Hunt Update

Early datasets with solenoid at 1200 A and mode 8 readout:

® ~|4 M events with FCAL trigger:runs 1501-1525

® ~25 M events with BCAL trigger: runs 1547-1807

e ~200 M events with :runs 2140-2420

® Timing OK between downstream detectors (SC/BCAL/FCAL/TOR?)

Track Selection

® Use DTrackTimeBased tracks with only the pion
mass hypothesis and require:

® Tracking FOM >103and# DOF > 7
® POCA to beamline: 50 < Z <80 cm

® Matched to SC hit (for timing with tagger)



Event Statistics

® Analyzed raw EVIO data (no skims) to better document event statistics

® Also calculate “Luminosity” = beam current x run time (nA*s) as a rough relative
scale factor. Note: assumes same radiator and similar collimator throughput

FCAL trigger: FCAL-BCAL trigger:
~|4M events ~200M events

~| 3% have 2 cand tracks ~7% have 2 cand tracks
Lumi ~ 3M nA%*s Lumi ~ |0OM nA*s
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Time offset between SC and TAGM/H

® Require tracks have matched hit in SC
® Use pathlength to determine time of SC hit propagated to the target

® Calculate “Nominal” At (SC-TAGM/H) at target, and correct to center at 0
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TT candidate selection

® Remove electrons with E/p cut in the FCAL
® Remove protons with dE/dx in CDC and FDC and B from SC-TOF coincidence

® All other tracks are Tt* candidates

Positive FCAL track: E/p vs 6 CDC Positive: dE/dx vs p
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Missing Mass vs M+

Select TT"TT" candidate pairs and calculate missing mass (MM) from
TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTT*TT-
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Missing Mass vs M+

Select TT"TT" candidate pairs and calculate missing mass (MM) from
TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTT*TT-

MM off st TAGM vs M., .
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p Candidate Event
Displays:

0.5 <MM< |.2 GeV
0.7 < M < 0.9 GeV



Hall-D Event Viewer
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BCAL view from downstream looking upstream
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1TV candidate selection

Standard FCAL (Matt) and BCAL (Will) cuts used in other talks/studies
from all events

Will pair these with TT*TT- candidate so only consider those events and
use mass cut of M(2y) = [0.1,0.25] GeV
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Missing Mass vs Mmom+m- (FCAL 11°)

Select TTTT*TT- candidates (TT° from FCAL) and calculate missing mass
(MM) from TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTtoTT*TT-

FCAL: MM off n°x*n’ TAGM vs M, ,_
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Missing Mass vs Mmom+m- (FCAL 11°)

Select TTTT*TT- candidates (TT° from FCAL) and calculate missing mass
(MM) from TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTtoTT*TT-

FCAL: MM off n°x*n TAGM vs M, . FCALM, , : TAGM MM = [0.5, 1.2] GeV
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Missing Mass vs Mmom+m- (FCAL 11°)

Select TTTT*TT- candidates (TT° from FCAL) and calculate missing mass
(MM) from TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTtoTT*TT-

FCAL: MM off n®x*x’ TAGM vs M,
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Missing Mass vs Mmom+m- (FCAL 11°)

® Select TITT*TT- candidates (TT° from FCAL) and calculate missing mass
(MM) from TAGM/H photon (select time window using TT- SC hit)

® Select MM region for protons (0.5-1.2 GeV) to select exclusive pTToTT*TT-

FCAL: MM off z%t*x TAGM vs M, .
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Time offset between SC and TAGM/H

® Require tracks have matched hit in SC
® Use pathlength to determine time of SC hit propagated to the target

® Calculate “Nominal” At (SC-TAGM/H) at target, and correct to center at 0

Nominal SC-TAGM Energy vs A t Corrected SC-TAGM Energy vs A t
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Time offset between SC and TAGM/H

® Require tracks have matched hit in SC
® Use pathlength to determine time of SC hit propagated to the target

® Calculate “Nominal” At (SC-TAGM/H) at target, and correct to center at 0

Nominal SC-TAGM Energy vs A t Corrected SC-TAGM Energy vs A t
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T1° candidate selection
Standard FCAL (Matt) and BCAL (Will) cuts used in other talks/studies

from all events

Will pair these with TT*TT- candidate so only consider those events and
use mass cut of M(2y) = [0.1,0.25] GeV

FCAL Di-photon mass
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1TV candidate selection

Standard FCAL (Matt) and BCAL (Will) cuts used in other talks/studies
from all events

Will pair these with TT*TT- candidate so only consider those events and
use mass cut of M(2y) = [0.1,0.25] GeV

FCAL Di-photon mass FCAL Di-photon mass

DiPhoton_Mass_FCAL_3pi
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Missing Mass vs Mmom+m- (BCAL T19)

Select TT%TT*TT- candidates (TT° from BCAL) and calculate missing mass
(MM) from TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTtoTT*TT-

BCAL: MM off n®m*n’ TAGM vs M BCAL M, : TAGM MM =[0.5, 1.2] GeV
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Missing Mass vs Mmom+m- (BCAL T19)

Select TT%TT*TT- candidates (TT° from BCAL) and calculate missing mass
(MM) from TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTtoTT*TT-

BCAL: MM off n®m*n’ TAGM vs M BCAL M, : TAGM MM =[0.5, 1.2] GeV
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Missing Mass vs Mmom+m- (BCAL T19)

Select TT%TT*TT- candidates (TT° from BCAL) and calculate missing mass
(MM) from TAGM/H photon (select time window using TT- SC hit)

Select MM region for protons (0.5-1.2 GeV) to select exclusive pTtoTT*TT-
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