Interaction Trigger Studies

We selected only beam triggered events
for LH2 Full, LH2 Empty, Carbon 1% Full,
Carbon Empty targets.

We looked at how many times triggers
were fired and visually how many times
that was an interaction.

On page 4 those are the statistics for
different kind of triggers.
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Vertex[0.155371 -1.15458 -829.233]Ntrk=3
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Formed vertex 1 [0.118712 -0.0628486 -833.967] Ntrk=1
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Beam Visual DC1 1+ | Scinter- (1) And Beam w/
Triggered | interaction | Hit action Hi | (2) together | Interaction
events (1) (2)

LH2 141 28 12 12 S 16

FULL

Empty 151 20 12 9 2 12

LH2

Carbon |142 40 14 1 3 5

1%

Empty 150 6 14 3 2 7

Carbon




Please note:

* \We limited the visual interaction to
something that has an apparent vertex in
the target region, about -880 to -800 z for
Carbon target.

e This study when automated will need to use
the z distributions.

e There were also classes of events where
the beam w/interaction trigger was on but
no visible interaction.
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Formed vertex 1 [0.380916 0.949947 -808.996] Ntrk=3
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Formed vertex 1 [0.504693 0.697259 -815.005] Ntrk=1

nbctrk=1 nrbtrk=1
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3 tracks found, and 2 vertices found
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Formed vertex 1 [-2.90095 0.854337 -856.542] Ntrk=2

nbctrk=2 nrbtrk=14
14 tracks found, and 13 vertices found
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Formed vertex 1 [-0.352179 0.424061 -826.401] Ntrk=13

nbctrk=4 nrbtrk=20
20 tracks found, and 5 vertices found.




Numbers for Full Carbon Target

If we limit target/interaction region up to -800(z point) then
#visual int./#beam trig.events=12/142=0.085 (8.5%)

The error is 2.4% (sqrt(12)/142)

(#beam w/ int.)/(#visual int.)=5/12=0.42 (42%)

Numbers for empty Carbon target

#visual int./#beam trig.events=6/150=0.04 (4%)
The error is 1.6% (sqrt(6)/150)

(#beam w/ int.)/(#visual int.)=7/6=1.17 (117%)

If we do not limit interaction point, these are numbers full LH2 target
#visual int./#beam trig.events=28/141=0.19 (19%)

(#beam w/ int.)/(#visual int.)=16/28=0.57 (57%)

For empty LH2 those are 13.2% and 60%
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