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Motivation

So far, current adjacency algorithm
used in the Horizontal Muon
algorithm saves all TPs inside the
time window provided the adjacency
condition is met.

Goal: remove background within the
time window requiring a threshold.

The use of other TP information was
explored.

With ADC integral or ADC peak,
background cannot be removed
keeping track TPs.
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Motivation

One way to clean up the TA and
select the longest track would be
using not only channel, but also time
information.

Everytime channel adjacency is
checked, there could be an extra
condition. If TP time difference is less
than a given tolerance we add TP
information to a vector of TPs.

Generate TAs with filtered TPs.

Time tolerance must be determined
checking TP information of tracks of
interest.
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Flowchart diagram for adjacency trigger algorithm
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New algorithm logic

uintl6_t
TriggerActivityMakerAdjacency::check_adjacency()
i

uintl6_t adj = 1;

uintl6é_t max = 0;

unsigned int channel_diff;

unsigned int index;

int64_t start_time_diff;

unsigned int tol_count = 0;

std::vector<TriggerPrimitive> tp_inputs = m_current_window. inputs;
std::vector<TriggerPrimitive> tp_track;
std::vector<TriggerPrimitive> tp_longest_track;

std::sort(tp_inputs.begin(), tp_inputs.end(), [](const TriggerPrimitive& tpl, const TriggerPrimitive& tp2) {
return tpl.channel < tp2.channel;
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if(adj > max){

New algorithm logic [

tp_longest_track = tp_track;
adj = 1;

LRy S R ek i tp_track.clear();
for (unsigned int i=@; i < tp_inputs.size(); i++){ i
) . the p . /a TP

tp_track.push_back(tp_inputs.at(i));
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for (auto tp : tp_longest_track) {
m_longest_track_window.add(tp);

b

index = i;
unsigned int j=i+1; L <t ompe
channel_diff = 0; ) access the ile loop
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while (j < tp_inputs.size() & (channel diff == 1 || channel_diff == 0)){ RSN LERE
channel_diff = tp_inputs.at(j).channel - tp_inputs.at(index).channel; ¥
start_time_diff = std::abs(static_cast<int64_t>(tp_inputs.at(j).time_start) - static_cast<int64_t>(tp_inputs.at(index).time_start));
/ k ac enc from that 2 ) tion dd nex > ana adjacen 1 or I C
if (channel_diff == 1 && start_time_diff < m_time_tolerance){
tp_track.push_back(tp_inputs.at(j));
adj++;
index = j;

b
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else if (channel _diff == @ && start_time_diff < m_time_tolerance){
tp_track.push_back(tp_inputs.at(j));
index = j;

}

S Time
ut also tally up with the tolerance counte tolerance
else if ([((channel_diff == 2 && start_time_diff < 2xm_time_tolerance) || (channel_diff == 3 && start_time_diff < 3*m_time_tolerance)
|| ﬂchann;l_diff == 4 && start_time_diff < 4*m_time_tolerance) || (channel_diff == 5 && start_time_diff < S*m_time_tolerance)@

&& (tol_count < m_adj_tolerance)) {
tp_track.push_back(tp_inputs.at(j));
adj++;
index = j;
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Cosmic ray rejection: new trigger algorithm performance

Run 23835.0033 Event Display: 600

Channel

2600 A .
2500{ #7777
2400 o
2300 -
2200 o e~ ’
N S~o
~ :.-\\‘\ ~ ~ -
2100 1 . ~ e \ RN
. . LY 5 . dad
= ~ ~ : L ﬁ\.. ~ ~
2000 - S~ B
_______ -
O,
1900 A
0 2000 4000 6000 8000
Relative Start Time (Ticks)
Adjacency threshold: 100 channels
Inputs Time tolerance: time window length
Adjacency tolerance: 0 channels

Before changes
Run 23835.0033 Event Display: 009

\.
EM showers \‘
4 ..tb . \et?"
o ~€

\ e S

1000 2000 3000 4000 5000 6000
Relative Start Time (Ticks)

10000

1000

ADC integral



Cosmic ray rejection: new trigger algorithm performance
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Cosmic ray rejection: new trigger algorithm performance
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Conclusions

e Combination of both TP channel and time information has proven an efficient option to clean up tracks of
interest.

e Instead of saving the full time window, solely the longest track is saved.
e Relevant parameters to be considered in the config file are:

o  Adjacency threshold.

o Time tolerance.

o  Adjacency tolerance.

e Same results as filtering by channel only are reproduced setting a time tolerance larger than the time
window length.

e |n case we wanted to save more tracks, code may be adjusted to fulfill the requirements.
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Trigger Primitive structure

4.6.3.1 Trigger Primitive Generation

The implementation of Trigger Primitive generation algorithms, although a Data Selection system subcompo-
nent, falls under the responsibility of the Readout System. The algorithm design and output format specifi-
cation, however, falls under the Data Selection system. The input to the TPC and PDS primitive generation
algorithms is raw unbiased TPC data, and minimally biased PDS data, respectively. The output of the TPC

and PDS is Trigger Primitives, which for TPC data is shown here:

struct TriggerPrimitive

{
version_t version = s_trigger_primitive_version;
timestamp_t time_start = INVALID_TIMESTAMP;
timestamp_t time_peak = INVALID_TIMESTAMP;
timestamp_t time_over_threshold = INVALID_TIMESTAMP;
channel_t channel = INVALID_CHANNEL;
uint32_t adc_integral = { 0 };
uintl6_t adc_peak = { 0 };
detid_t detid = INVALID_DETID;
Type type = Type: :kUnknown;
Algorithm algorithm = Algorithm: :kUnknown;
Flags flag = 0;

-

To provide good sensitivity to different
track topologies, each Trigger Primitive
contains information such as the
time-over-threshold of the waveform, its
peak, its total charge, as well as the
timestamp of the start of the waveform.

Here, type can be kTPC or kPDS, and algorithm represents the particular algorithm used to find the
Trigger Primitive. Note that while it is possible to use the Trigger Primitives in this form for storing with a Trigger
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Trigger Activity structure

struct TriggerActivity
{

static constexpr version_t s_trigger_activity_version = 1;

version_t version = s_trigger_activity_version;
timestamp_t time_start = INVALID_TIMESTAMP;
timestamp_t time_end = INVALID_TIMESTAMP;
timestamp_t time_peak = INVALID_TIMESTAMP;
timestamp_t time_activity = INVALID_TIMESTAMP;
channel_t channel_start = INVALID_CHANNEL;
channel_t channel_end = INVALID_CHANNEL;
channel_t channel_peak = INVALID_CHANNEL;
uint64_t adc_integral = 0;
uintl6_t adc_peak = 0;
detid_t detid = INVALID_DETID;
Type type = Type: :kUnknown;
Algorithm algorithm = Algorithm: :kUnknown;

};




Trigger components and their interaction with other DAQ sub-systems

Module
Level
Trigger

Trigger
Candidate Format
Finders

A

Trigger
External trigger ¢ Ext trg
interface events
HW signals
interface HE werite
Readout Trigger Filter, reorder,
eadou primitives format

Request
handler

A

e Trigger decisions,

busy/free |

Dataflow

Data request/_j

response

A

1
Control, configure, monitor

Control, Configuration and
Monitoring System

14



Interfaces of Dataflow components with other TDAQ sub-systems
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Readout planes for Horizontal drift module

2.316 m |

Table 2.3: APA design parameters

(Pacameter | Value|
Active height 5.984 m
Active width 2.300m
Wire pitch (U, V) 4.7mm
Wire pitch (X, G) 4.8mm
Wire pitch tolerance +0.5mm
@ Wire plane spacing 4.8mm
§ Wire plane spacing tolerance +0.5mm
Wire Angle (w.r.t. vertical) (U, V) *35.7°
Wire Angle (w.r.t. vertical) (X, G) 0°
Number of wires / APA 960 (X), 960 (G), 800 (U), 800 (V)
Number of electronic channels / APA 2560
Wire material beryllium copper (CuBe)
Wire diameter 152 pum




Readout planes for Vertical drift module
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