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* Study the energy resolution by varying:
- ADC resolution: 12, 14, 16 bits
- non-linearity in electronics

« Standalone simulation: epic_brycecanyon.xml (latest geometry)

* Single particle gun:
- particle: y
- Energy: 1, 2,5, 10, 15, 20 GeV (10k events for each bin)
- uniformly distributed, n from -1.87 to -3.14 (NEEMC acceptance: -1.79 to -3.55)
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ADC resolution

* Dynamic range is 20GeV:
- 12 bits - 4.9 MeV / bit
- 14 bits - 1.2 MeV / bit (default in EICrecon)
- 16 bits = 0.3 MeV / bit

* Digital threshold value need to be scaled with the ADC resolution as analog
noise didn't change with ADC resolution:

thresholdADC = m_cfg.thresholdFactor| *|m _cfg.pedSigmaADC |+ |m_cfg.thresholdValue|
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ADC resolution

Fit with the Gaussian
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Non-linearity of the readout
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Conclusion:
loss ~0.2% energy resolution for
0.5% non-linearity
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Calibration

Decoding the cell ID (decimal to binary) from dd4hep

Cell ID (decimal) Cell ID (binary) Column 8-bit (binary) Column (decimal) Row 8-bit (binary) Row (decimal) sector 4-bit Detector 8-bit position X MinX Column (pos) position Y Maxy. Row (pos)
23249255 00010110 000101100111 00010110 22 44 0001 01100111 -174.25 -625.25 22 -276.75 625.25 44
44159335 00101010 000101100111 00101010 42 29 0001 01100111 235.75 -625.25 42 30.75 625.25 29

Generate the cell ID in decimal automatically and place them in an array

L g 1 = {36823399, 37871975, 38920551, 39969127, 41017703, 42066279, 43114855, 44163431, 45212007, 46260583, 47309159, 48357735, 49406311, 50454887, 51503463, 52552039, 53600615, 54649191, 55697767, 56746343, 57794919, 58843495, 59892071, 60940647, 61989223,
63037799, 64086375, 64082279, 63033703, 61985127, 60936551, 887975, 58839399, 57790823, 56742247, 55693671, 54645095, 53596519, 52547943, 51499367, 50450791, 49402215, 48353639, 47305063, 46256487, 45207911, 44159335, 43110759, 42062183, 41013607, 39965031, 38916455, 3786787
9, 36819303, 27382119, 26333543, 25284967, 24236391, 23187815, 22139239, 210 642087, 18993511, 17944935, 16896359, 15847783, 14799207, 13750631, 12702055, 11653479, 10604903, 9556327, 8507751, 7459175, 6418599, 5362023, 4313447, 3264871, 2216295, 1167719, 119143, 115047
, 1163623, 2212199, 3260775, 4309351, 5357927, 6406503, 7455079, 8503655, 9552231, 10600807, 11649383, 12697959, 13746535, 14795111, 15843687, 16892263, 17940839, 18989415, 20037991, 21086567, 22135143, 23183719, 24232295, 25280871, 26329447, 27378023, 28426599, 35766631, 36815
207, 37863783, 38912359, 39960935, 41009511, 42058087, 43106663, 44155239, 45203815, 46252391, 47300967, 48349543, 49398119, 6 , 51495271, 52543847, 53592423, 54640999, 55689575, 56738151, 57786727, 58835303, 59883879, 60932455, 61981031, 63029607, 64078183, 64074087, 630
25511, 61976935, 60928359, 59879783, 58831207, 57782631, 56734055, 55685479, 54636903, 53588327, 52539751, 51491175, 50442599, 49 , 48345447, 47296871, 46248295, 45199719, 44151143, 43102567, 42053991, 41005415, 39956839, 38908263, 37859687, 36811111, 35762535, 34713959, 3
3665383, 32616807, 31568231, 30519655, 29471079, 28422503, 27373927, 26325351, 25276775, 24228199, 23179623, 22131047, 21082471, 20033895, 18985319, 17936743, 16888167, 15839591, 14791015, 13742439, 12693863, 11645287, 10596711, 9548135, 8499559, 7450983, 6402407, 5353831, 43605

255, 3256679, 2208103, 1159527, 110951, 106855, 1155431, 2204007, 3252583, 4301159, 5349735, 6398311, 7446887, 8495463, 9544039, 10592615, 11641191, 12689767, 13738343, 14786919, 15835495, 16884071, 17932647, 18981223, 20029799, 21078375, 22126951, 23175527, 24224103, 25272679,
26321255, 27369831, 28418407, 29466983, 30515559, 31564135, 32612711, 33661287, 34709863, 35758439, 36807015, 37855591, 38904167, 39952743, 41001319, 42049895, 43098471, 44147047, 45195623, 46244199, 47292775, 48341351, 49389927, 50438503, 51487079, 52535655, 53584231, 5463280
7, 55681383, 56729959, 57778535, 58827111, 59875687, 60924263, 61972839, 63021415, 6 9991, 64065895, 63017319, 61968743, 66920167, 59871591, 58823015, 57774439, 56725863, 55677287, 54628711, 53580135, 52531559, 51482983, 50434407, 49385831, 48337255, 47288679, 46240103, 45191
527, 44142951, 43094375, 42045799, 40997223, 39948647, 38900071, 37851495, 36802919, 35754343, 34705767, 33657191, 32608615, 31560039, 30511463, 29462887, 28414311, 27365735, 26317159, 25268583, 24220007, 23171431, 22122855, 21674279, 20025703, 18977127, 17928551, 16879975, 158
31399, 14782823, 13734247, 12685671, 11637095, 10588519, 9539943, 8491367, 7442791, 6394215, 5345639, 4297063, 3248487, 2199911, 1151335, 102759, 98663, 1147239, 2195815, 3244391, 4292967, 5341543, 6390119, 7438695, 8487271, 9535847, 10584423, 11632999, 12681575, 13730151,
8727, 15827303, 16875879, 17924455, 18973031, 20021607, 21070183, 22118759, 23167335, 24215911, 25264487, 26313063, 27361639, 28410215, 29458791, 30507367, 31555943, 32604519, 33653095, 34701671, 35750247, 36798823, 37847399, 38895975, 39944551, 40993127, 42041703, 4309027
138855, 45187431, 46236007, 47284583, 48333159, 49381735, 50430311, 51478887, 52527463, 53576039, 54624615, 55673191, 56721767, 57770343, 58818919, 59867495, 60916071, 61964647, 63013223, 64061799, 64057703, 63009127, 61960551, 606911975, 59863399, 58814823, 57766247, 56717671,
55669095, 54620519, 53571943, 52523367, 51474791, 50426215, 49377639, 48329063, 47280487, 46231911, 45183335, 44134759, 43086183, 42037607, 40989031, 39940455, 38891879, 37843303, 36794727, 35746151, 34697575, 33648999, 32600423, 31551847, 30503271, 29454695, 28406119, 27357543

Generate the fluctuation of each module, 1% [Gaus(1.00, 0.01)] for this case, and place them in

C i IF = {0.99878, 0.989132, 1.00684, 0.989248, 1.00033, 1.00745, 1.00034, 0.994734, 1.00463, 1.00201, 1.02125, 1.00372, 1.01021, 1.00783, 0.998722, 0.996632, 0.993128, 1.01308, 0.990642, 0.973276, 0.992273, 0.994784, 0.979847, 1.0005, 0.991054, @
.999868, 0.998153, 0. 0 0.99226 .00858, 1.00377, 0.992507, 1.01402, 1.00806, 0.996648, 1.00673, 1.01212, 1.00046, 0.997149, 1.01151, 0.986857, 0.998689, ©.99529, 1.00072, 1.01673, 0.999898, 0.995944, 0.996847, 0.99393, 984037, 0.990119, 1.00797, 1.01105, 0.986744, 0.9
96283, 1.0157, 1.00159, ©.998381, 1.01418, 0.980064, 1.00568, ©.999858, 1.00516, 6.988625, 1.01117, 1.80557, 0.985643, 0.99886, 1.00941, 0.997812, 95821, 0.989517, 0.998652, ©.988991, 1.00746, 0.999176, 1.60096, O 9333, 1.00019, 1.01142, ©.998421, 1.01328, 1.01162, 1.60451
, 1.00133, 1.00059, 1.00127, 0.981476, 1.60991, 6.997738, 1.0093, 1.00991, 0.992581, 1.00043, 1.02005, 0.998782, 1.00776, 0.971434, 1.01345, 0.997356, 0.995053, 0.99588, 0.994198, 1.01603, 1.00915, 1.00491, 0.987588, 1.00561, 1.00552, 0.998629, 0.990745, 0.99611, 0.992957, 1.00
918, ©.996166, 1.01203, 0.996426, 0.996626, 0.995506, ©.99726, 1.01198, 1.00547, 1.00697, 1.01322, 0.983448, 1.00897, 1.0007, 0.989721, 1.01657, 1.00718, 1.00158, 0.998519, 0.981334, 1.00577, 1.02471, 1.008, 0.980474, 0.989595, 0.978664, 0.989893, 0.998448, 0.997339, 1.01174, 1
.00905, 1.02039, ©.995, 0.98927, 1.00324, 1.0031, 0.97875, 0.998457, 1.012, 1.0157, 0.996047, 1.01056, 1.00814, 1.00247, 1.00404, 1.00008, 0.997805, 0.9853, 1.00228, 1.01446, 1.00876, 0.991718, 0.985794, 0.993513, ©.996892, 0.99504, 0.991698, 1.02247, 0.975053, 1.00254, 0.99733
7, ©6.98193, 1.00832, 0.999892, 0.995091, 1.00256, 1.01686, 0.99815, 0.99776, ©.996518, 1.00289, € 5049, 0.984232, 1.00245, 1.00374, 1.01982, 0.994234, 1.00233, 0.985622, 0.997359, 0.987434, 1.00893, 1.00498, 0.992453, 1.60814, 1.00756, 1.00817, 0.998807, 1.00047, 1.00648, 0.9
88179, 0.986946, 0.9937, 0.996892, 0.996948, 1.00404, 1.00146, 0.9985, 1.00038, 0.99899, 1.0005, 0.992548, 1.00033, @ 2789, 1.00534, 0.997293, 0.991868, 1.00801, 0.9819 1.00799, 1.01033, © 8179, 1.00575, 0.984224, 0.997269, 0.983226, 0.993743, 1.00144, 0.985072, 1.00418,

1.00718, ©.992328, 0.977657, 0.989591, 1.00547, 0.983657, 1.01136, 1.01268, 1.00037, 1.01122, 0.985481, 0.984814, 1.00105, 1.00259, 0.994836, 0.992807, 0.985912, 0.998216, 0.984361, 1.00083, 0.995763, 1.0043, 0.979924, 1.00427, 0.999118, 1.00592, 1.00191, 1.00297, 1.01285, 0.9
9291, 0.997252, 1.011 1.01055, ©.994536, 0.98908, 0.996216, 0.995116, © 6165, 1.0007, 0.99879, 1.00075, ©.998758, 1.0076, 1.00 , 1.81158, ©.987559, 1. 71, 1.01651, 1.82488, 1.60575, 1.01972, 1.00787, 1.01847, 1.60113, 0.970753, 1.00024, 0.994934, 1.02149, 1.81002, 0.99
9238, 1.01557, 0.998716, 1.01924, ©.98983, 1.00958, 1.00248, 0.982149, 1.00523, 0.985797, 1.00317, 0.99786, 1.80535, 1.00186, 1.€ , ©.993051, 1.8122, ©.992637, 1.08793, 0.981665, 1.01406, ©.999624, ©.997838, 0.997902, ©.987947, 0.981032, 0.994916, 1.00175, 0.982162, 1.00178

1.00354, 1.0012, 1.00658, 0.998326, 1.00205, ©.996401, 1.00184, 1.01759, 0.991621, 1.0057, 1.00663, 0.999672, 1.00961, 1.015, 0.996201, ©.999571, 0.991877, 0.989267, 1.01413, 999213, 0.962947, 0.998335, ©.992389, 1.00331, 0.986717, 0.981962, 1.01173, 0.98922, 1.00307

1.01141, 1.02187, 0.996982, 0.994483, 1.01159, ©.991653, 0.995825, ©.987603, 1.01116, 1.00737, 1.60179, 06.982735, 1.00121, 1.00429, 1.601 , 0.987986, 0.998535, 1.01089, 1.00613, ©.99006, ©.98829, 0.990615, 1.00767, 0.993428, 0.998047, 0.980822, 1.01639, 0.990592, 0.
.990213, 1.02369, 1.0103, 1.00271, 1.00106, 0.986034, 1.00781, 1.00509, 1.01227, 1.01371, 0.980167, 1.00392, 0.982966, 0.995604, 1.00436, 0.979741, 0.985374, 1.80559, 1.00466, 0.995785, 1.01508, 1.01083, 0.994972, 1.01948, 0.995227, 1.00175, 0.991829, 0.994432, 1.60208
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Calibration
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Conclusion:
0.5% worse for 2% fluctuation
given by the calibration
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