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Main trigger in 2015 and 2016 runs
Pair1: Two coincident clusters, one in each detector half, and being coplanar

Tridents, where electrons passes through to the ECal gap, will be lost
Actual e-e+ pairs are only a small fraction of pair1 triggered events, pair1 is dominated by WABs

Electrons Positrons

WAB photons

Photon hole
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Events with electron in the ECal hole
≈ Half of events with Esum >0.85 E_b, have electrons 
escaped through ECal hole

Triggering only on clusters in the positron side will 
recover these events, however, just the ECal rate on the 
positron side is quite large (exceeds DAQ capabilities).
This large rate dominated by high energy photons from 
WABs.

Placing a hodoscope before the Calorimeter will help to 
suppress photons, and bring the rate down to an 
acceptable level for the DAQ
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Engineering design

Thanks to Engineer E. Rindel

50 mm Al. frame

Reinforcement frames for fiber output tube

Housing for maPMT

Hodo is placed In between the L6 and the ECal

The ECal with ECal vacuum chamber will be moved downstream by 50 mm

44



Prototyping and tests
All parts were available by Sep 2018

Prototyping and tests started in the fall of 2018

Almost all tests are completed by Jan 2019

Tiles are polished and wrapped with Aluminized mylar 
early Feb.

In March, the assembly is finished

Before moving to the Hall, the assembly was tested with 
cosmic muons

Joseph 
(ODU)

Jiwan 
(ODU)
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Before moving the Hodoscope to the hall, it is being tested with Cosmic muons to check whether all channels 
function properly

MIP passing through 
the edge of the tile

The edge is checked in particular in order,
 to check if UV light damaged the fiber end 
part.Aluminized mylar is glued to the end of fibers
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NO signal NO signal

Either Either

Probe channel

Must have signal

Must have signal
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NO signal NO signal

Must have

Must have signal

Must have signal

NO signal

Probe channel

Calibration using cosmic runs
From the trigger point of view it is convenient to put the same threshold cut for all tiles

Gains are chosen such that signal from each distribution to be peaked at 1000 (An almost arbitrary unit)
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Light collection as a function of hit position

6 out of 10 tiles are read out with 2 PMT channels

Fractional collected light = (𝜶1 + 𝜶2)/2𝝅
𝜶1 𝜶
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A very simplified model

Depending on the hit position in the tile, the collected light will be different

With cosmic setup we selected events that are ‘likely’ to pass 
close to the corresponding hole 10



Top Gains: PMT-SA3857, HV 880V (Run 349) Bot. Gains: PMT-SA3980, HV 925V (Run 344)

Gains
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Calibrated signals
Threshold for 
all tiles is 200

Signals in a two channel tiles is scaled by gain*1.25/2.
Signals in a single channel tiles is scaled by gain
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Sub mm deviations from the nominal position 

This is OK, values were compared to the old 
design, where L1 was 2mm to the beam right.

Calibrated signals
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Hodo

ECal

About 20 ns difference between ECal and the Hodo. With fibers this difference will be within 5 ns

ECal vs Hodo timing
Small Scintillator tiles are coupled to PMTs and placed on to of the ECal to get a preliminary time difference 
between the Hodo and ECal
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Some pictures of the hodo in the hall
Hodoscope has been moved to the hall on May 21

PMTs and the magnetic shielding will be installed once the work on ECal will be closed 
Then The hodoscope will be surveyed
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The trigger

Details in Kyl’s talk

Just the ECal itself using the position dependent 
energy cut, keeps the trigger rate under 20 KHz, 
keeping more than 90% of tridents.

L1 x L2 x ECalFor each L1 Hit there should be L2 hit 
and ECal cluster in a certain range

ECal crystal with i_x >= 5

From Kyle From Kyle

Hodoscope will in addition help to reduce this rate down 
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Software side

EVIO 2 lcio conversion is done

Reconstruction is almost done

Next step is to add monitoring plots in the ECal-monitoring (Jeremy, after the recon)

Event Display (Jeremy, after the recon)
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Hodoscope will not require much commissioning.

- Check signals are in the readout window

- Gains obtained from cosmic should be good enough, Cosmic Muons enter with 
angles close to the poistron angles

- Three short runs (10-15 minutes) with positron side ECal clusters with different 
HV settings

- Random trigger run to validate the ECal single cluster trigger

- Trigger with EC single cluster to validate Hodo trigger(s), x dependent ECal and 
Hodo ⊗ ECal (x dependent)

Comissionning
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Summary

Hodoscope trigger is expected to recover event at high ESum that will be lost with pair1 trigger

Assembly of the hodoscope is finished in March

Test setup in EEL building showed good performance of all tiles

Using Cosmic data PMTs are calibrated, gains are obtained for each channel. This is expected to be a 
good enough for beam too.

Hodoscope itself is surveyed in EEL and final survey will be performed soon in the hall

Hodoscope is now installed in the hall

Software work is ongoing, we expect it to be finished before the run starts


