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~ Experimental Setup

- CLAS12 Forward Detector:
— Superconducting Torus magnet. ,
— 6 independent sectors:

— HTCC: identifying e (p < 5.0 GeV/c).

— 3 regions of DCs: tracking charged particles.

— LTCC and RICH: & identification (p >3.0 GeV/c).
— FTOF Counters: identifying hadrons.

— PCAL and EC: detecting v, e and n [5°,40°].

=

— FT: detecting v & e [2.5°,4.5°]. - /e b

=

- Central Detector:
- T . 4 . ‘ ick on

arget: ‘He, D, gas @ 5.8 atm, 2?3 K |

- ALERT: Detects low energy recoils, replacing the CVT.

- Solenoid
- CTOF & CND

- BAND Detector: For backward n detection.



ALERT Detector

# Cylindrical target:
- 30 cm active length
- 6 mm outer radius.
- Target at 5.6 atm pressure.
- 60um target wall (Kapton).

+ A clear space filled with helium
to reduce secondary scattering from
the high rate Moller electrons (Row: = 30 mm).

* Hyperbolic drift chamber (32 mm< R< 85 mm).
Detects the trajectory of the low-energy nuclear recoil
- 8 circular layers of 2mm hexagonal cells.
- 10° stereo-angle to give z-resoluation.

- Total of 2600 wires, < 600 kg tension.
- Maximum drift time ~ 250 ns.

.__'s ' "___;__-_\. *) Target Stray -,

+ Two rings of plastic scintillators:

Total thickness of 20 mm, SIPMs directly attached
ToF (< 150 ps resolution) and deposited energy measurements. 4



Review Charges

e Charge #1: Is the full list of runs to be calibrated defined with all known issues or special
conditions that may affect the calibration documented and available for calibrators?

e Charge #2: Is the list of calibrated runs for each detector subsystem along with their applicable
run ranges documented as a starting point for the calibration effort?

e Charge #3: Are the calibration QA specifications for each subsystem defined and reasonable?

e Charge #4: Are the plans to monitor the calibration quality for each QA timeline for each detector
subsystem defined and reasonable?

e Charge #5: Has a defensible and realistic calibration timeline for the dataset been presented with
trackable milestones up to the “ready for cooking” review? Has an acceptable plan for tracking the
progress of the calibration work been provided?

e Charge #6: Is the manpower adequate for the proposed effort and are all Run Group leadership
roles fully defined for each step in the process?



Charge #1: Run List



Data Scope

Event rate kHz
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Data Scope

23065,23064,23063,23061,23060,23061,23060,23057,23056,23055,23054,23053,23052,23051,23050,23049,23048,23047,23046,23045,23044,23043,23041,23040,23038,23034,23033,23032,23031,
23030,23029,23028,23027,23026,23024,23023,23022,23019,23018, 23016, 23015,23014,23012,23011, 23009, 23008, 23007 ,23004,23003,23002,22997,22996, 22995, 22994, 22992, 22991, 22990,22989,
22988,22985,22984,22983,22982,22981,22980,22979, 22978,22977,22975,22971,22970,22968, 22967, 22966, 22965, 22964, 22963, 22960, 22959, 22957,22956, 22955, 22954, 22953, 22952, 22951, 22950,
22949,22948,22947,22946,22945,22944,22943,22941,22939,22937,22935,22934,22933,22932, 22931, 22930, 22929, 22928, 22927, 22926, 22925, 22922 ,22920, 22919, 22916, 22915, 22912, 22911, 22910,
22909,22907,22906,22905,22904,22903,22900,22899, 22898, 22897, 22896, 22895, 22894,22893, 22892, 22891, 22890, 22889, 22888, 22887, 22886 ,22885,22884, 22883, 22882, 22880, 22879,22878,22877,
22876,22875,22874,22873,22872,22870,22869,22866,22864,22862,22861,22858,22854,22853,22852,22851,22850,22847,22846,22845,22843,22842,22841,22840,22839,22838,22837,22836,22833,
22832,22831,22830,22829,22827,22826,22825,22824,22823,22812,22811,22809,22806,22804,22803,22802,22800,22798,22797,22796,22795,22791,22785,22784,22781,22780,22779,22778,22776,
22775,22773,22772,22770,22769,22768,22767,22766,22764,22758,22751,22748,22736,22735,22734,22732,22727,22714,22714,22713,22712,22708,22706, 22701, 22700,22699, 22698, 22697 ,22695,
22693,22692,22689,22688,22687,22686,22684,22682,22680,22679,22678,22676,22675,22674,22672,22671,22670,22669,22668,22665,22664,22663,22660,22659,22658,22657,22655,22654,22653,
22652,22651,22650,22649,22648,22643,22642,22638,22637,22636,22634,22633,22631,22630,22629,22628,22627,22626,22625,22624,22623,22622,22619,22618,22617,22616,22615,22614,22613,
22610,22609,22607,22606,22604,22603,22601,22600,22599,22598,22597,22595,22594,22593,22592,22591, 22590, 22589, 22588, 22586, 22585, 22584 ,22582, 22580, 22579,22578,22576,22575,22574,
22572,22571,22567,22566,22565,22564,22563,22562,22561,22560,22559,22558,22557,22556,22555,22553,22552,22551,22550,22549,22547,22546,22545,22543,22542,22541, 22529 ,22528,22527,
22526,22524,22523,22522,22521,22520,22519,22518,22516,22510,22509, 22508, 22507,22506, 22505, 22504, 22503, 22502, 22501, 22499, 22498, 22497 ,22496, 22494, 22493, 22492, 22491, 22490, 22487,
22486,22485,22484,22483,22482,22481,22480,22479,22478,22476,22475,22473,22472,22471,22470,22469, 22468, 22467, 22466, 22465,22464,22463,22462, 22461 ,22460,22459, 22458, 22457 ,22456,
22455,22454,22453,22452,22451,22450,22449,22446,22445,22443,22442,22441,22440,22438,22437,22435,22428,22427,22422,22421,22420,22419,22418,22417,22416,22415,22414,22404,22403,
22402,22400,22398,22397,22396,22395,22394,22393,22390,22389,22388,22387,22385,22383,22382,22380,22378,22377,22375,22374,22372,22371,22370, 22369, 22368,22361, 22360, 22359,22358,
22357,22354,22353,22352,22351,22350,22349,22348,22347,22346,22344,22343,22342,22341,22339,22331,22330,22328,22327,22326,22325,22324,22322,22321,22320,22317,22316,22315,22314,
22313,22311,22310,22309,22308,22307,22306,22305, 22304 ,22303,22302,22301,22300,22299,22298,22297,22296,22295,22294,22293,22291,22290,22289, 22288, 22287 ,22285,22284,22283,22282,
22281,22280,22279,22278,22277,22276,22275,22274,22273,22271,22270,22268, 22267 ,22266,22265,22263,22262,22261,22259,22258,22257,22254,22253,22251,22249,22247,22246,22244,22243,
22242,22241,22240,22236,22235,22233,22232,22231,22230,22229,22227,22226,22225,22224,22223,22219,22218,22217,22216,22215,22213,22212, 22211, 22209, 22207, 22206, 22205, 22204, 22201,
22200,22199,22197,22196,22195,22193,22192,22191, 22189,22188,22187,22185,22184,22183,22182,22180,22179,22177,22176,22175,22174,22173,22172,22163,22162,22161, 22160, 22159, 22157,
22153,22152,22151,22148,22147,22146,22144,22143,22142,22141,22140,22139,22138,22136,22135,22134,22133, 22131, 22130, 22129, 22128,22127,22126,22125,22124,22120,22119,22118,22117,
22116,22115,22114,22113,22112,22107,22164,22103,22101,221600,22099, 22098, 22097,22096,22094, 22093, 22092, 22091, 22089, 22088, 22087 ,22086, 22084, 22083, 22082, 22081, 22079,22078,22077,
22075,22074,22073,22072,22071,22069,22067,22066,22065,22061, 22060, 22059, 22058, 22057 ,22056, 22055, 22054, 22052,22051, 22050, 22047 ,22046,22045,22044,22043,22042,22041,22040,22039,
22038,22037,22036,22034,22033,22032,22031, 22030, 22029,22027,22026,22025,22022,22021,22020,22019, 22018, 22015, 22014, 22013, 22012,22011, 22010, 22007, 22006, 22004, 22003, 22001, 22000,
21999,21998,21996,21995,21994,21993,21992,21991, 21990,21988,21987, 21986, 21984,21983, 21980, 21978, 21977, 21976,21975,21973,21972,21971, 21969, 21968, 21965, 21964, 21963, 21962, 21961,
21960,21959,21958,21957,21956,21955,21954,21953,21952,21951, 21950, 21949,21948,21947,21946,21945,21944,21943,21942,21941,21937,21936,21934, 21932, 21931, 21930, 21928, 21927,21926,
21925,21923,21922,21919,21918,21916,21915, 21914, 21969, 21968, 21906, 21965, 21963, 21902, 21901, 21898, 21897, 21896, 21895, 21894, 21893, 21890,21888, 21886, 21884,21882,21881,21880,21879,
21877,21876,21875,21874,21871,21865,21864,21862,21861,21860,21859,21858,21857,21856,21855,21852,21851,21850,21849,21847,21843,21840,21836,21834,21833,21813,21807,21806,21805,
21804,21803,21801,21799,21797,21795,21794,21793,21787,21784,21783,21782,21781,21774,21773,21770,21769, 21768, 21767 ,21766,21764,21759,21758,21757,21756,21755,21754,21749,21747,
21746,21745,21744,21743,21741,21740,21739,21738,21737,21736,21735,21734,21732,21731,21729,21726,21725,21722,21720,21719,21718,21717,21712,21711, 21709, 21707, 21765, 21700,21697,
21696,21695,21694,21693,21692,21691,21689,21687,21686,21685,21684,21682,21681,21680,21679,21678,21677,21676,21675,21673,21671,21670,21669, 21668,21665,21664,21662,21661,21660,
21658,21657,21655,21654,21653,21652,21651,21649,21648,21647,21646,21643,21642,21640,21639,21638,21636,21635,21634,21633,21632,21628,21627,21626,21611,21610,21606,21604,21602,
21600,21599,21598,21597,21596,21593,21592, 21591, 21590,21589, 21588, 21587, 21586,21583, 21582, 21581, 21580, 21576, 21575, 21574, 21573,21572,21571, 21569, 21568, 21567, 21566, 21565,21564,
21563,21562,21559,21558,21556,21554,21553,21552,21551,21548,21547,21543,21542,21541, 21539, 21538, 21537, 21536, 21534, 21533, 21525, 21524, 21522, 21521, 21520,21518, 21517, 21516, 21515,
21513,21509,21508,215607,21506,21505,215604,21503,21502,215600,21499,21497,21496,21494,21493,21489, 21486, 21485,21484,21483,21482,21481,21479,21478,21476,21475,21473,21472,21471,
21469,21468,21465,21464,21460,21459,21458,21442,21437,21435,21434,21433,21432,21430,21429,21428,21427,21426,21425,21424,21423,21422,21418,21416,21415,21414,21407,21406,21405,
21404,21403,21402,21401,21400,21399,21398,21397,21395,21394,21393,21392,21391,21390,21389,21388, 21387, 21386,21385,21383,21380,21376,21367,21362,21361, 21358, 21357, 21356, 21355,
21354,21353,21352,21351,21350,21349,21348,21347,21346,21345,21344,21343,21342,21341,21340,21339,21336,21335,21334,21333,21331, 21329, 21328, 21327, 21326,21325,21323,21322, 21317

 Totalof1123goodruns | 8




~ Data Scope

Target\Ep 5 Pass 3 Pass 1 Pass
Ho 1.34E+08 4.02E+08 1.25E+09
D- 1.76E+10 4.08E+07 1.25E+09
‘He 3.73E+10 4.73E+09 1.36E+09
Empty 4.03E+07 8.84E+07 0.00E+00
Total 5.51E+10 5.26E+09 3.86E+09
Run Ranges Beam Energy  Solenoid Torus
21317 — 21435 2.239 -0.5,-0.8,-1 1
21458 - 22708 10.676 -1 -1
22709 — 22791 2.239 -1 1
22795 — 22980 6.474 -1 -1
22981 — 23015 2.239 -1 1
23016 — 23061 6.474 -1 -1




e Charge #2: Is the list of calibrated runs for each detector subsystem along with their applicable
run ranges documented as a starting point for the calibration effort?

e Charge #3: Are the calibration QA specifications for each subsystem defined and reasonable?

e Charge #4: Are the plans to monitor the calibration quality for each QA timeline for each
detector subsystem defined and reasonable?

https://clas12mon.jlab.org/rgl/passO_v7/tlsummary/
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Sub-Systems Standard Quality Constraints

Subsystem

Timeline

Constrains

DC

de residuals sec mean

+0.010 cm

dc residuals sec sl sigma

R1.R3 < 300 um, R2 <400 pm

Subsystem Timeline Constrains
RF rfiime electron FD mean  |<+10 ps
rftime electron FD sigma  |< 70 ps
FTOF ftof edep pla midangles 8.75-10.75 MeV
ftof edep plb midangles 10.5-12.5 MeV
ftof edep p2 8.75-10.75 MeV
ftof time pla mean < +30 ps
tof time pla sigma < 135 ps
ftof time p1b mean <420 ps
ftof time p1b sigma < 75 ps
ftof time p2 mean < +70 ps
ftof time p2 sigma < 350 ps
ECAL ec Sampling 0.23-0.25
ec gg m mean 129-133 MeV
ec gg msigma 15 MeV
ec pim time mean < +40 ps
ec pim time sigma < 200 ps
ec pip time mean < +40 ps
ec pip time sigma < 200 ps

LTCC Itcc elec nphe sec 11-14

HTCC htcc nphe sec 11-13

CTOF ctof edep 5.6-6.4 MeV
ctof time mean +20 ps
ctof time sigma <115 ps

CND cnd dEdz mean 1.75-2.25 MeV/em
cnd dEdz sigma < (.30 MeV/em
cnd time neg viP mean +100 ps
cnd time neg vitP sigma < 300 ps
cnd zdiff mean < (0.4 cm
cnd zdiff sigma < 4cm

BAND band adcCorr Combl: 17001800, Comb2: 18501950
band meantimeadc
band meantimetdc

RICH rich time fwhm max < 1 ns

11




Beam Offset

VZ (peak value) for electrons per sector (cm)

VZ (peak value) for electrons per sector =

21
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RF

Average electron rftimel per sector, FD (mean) (ns)
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RF

Average electron rftimel per sector, FD (sigma) (ns)
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FTOF — pla (Timing Calib.)

-time difference FTOF _vtime-RFT for e-,

pla Vertex

pla Vertex-time difference FTOF_vitime-RFT for e-, e+, pi-, and pi+ (mean) < 430 ps =
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FTOF — pla (Timing Calib.)

pla Vertex-time difference FTOF_vtime-RFT for e-, e+, pi-, and pi+ (sigma)
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FTOF — p1b (Timing Calib.)

-time difference FTOF_vtime-RFT for e-,

plb Vertex

plb Vertex-time difference FTOF_vitime-RFT for e-, e+, pi-, and pi+ (mean)
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FTOF — p1b (Timing Calib.)

plb Vertex-time difference FTOF_vtime-RFT for e-, e+, pi-, and pi+ (sigma) <175 ps
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FTOF — p2 (Timing Calib.)
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FTOF — p2 (Timing Calib.)

p2 Vertex-time difference FTOF_vtime-RFT for p, pi-,
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FTOF — pla (Energy Calib.)

8.75-10.75 MeV

pla Path-length Corrected Edep for e-, e+, pi-, and pi+, mid. angles (11, 23 deg)
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FTOF — plb (Energy Calib.)

plb Path-length Corrected Edep for e-, e+, pi-, and

14
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plb Path-length Corrected Edep for e-, e+, pi-, and pi+, mid. angles (11, 23 deq)
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FTOF — p2 (Energy Calib.)

p2 Path-length Corrected Edep for p, pi-, and pi+ 8 75-10.75 MeV =
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ECAL - SF

ECAL Sampling Fraction per sector
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ECAL Sampling Fraction per sector
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ECAL - timing

e- time - start time, mean (ns)
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ECAL - timing

e- time - start time, sigma (ns)
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ECAL- 7
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ECAL- 7°

#gamma #gamma invariant mass ECAL, sigma (GeV)
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DC - Residuals

DC residuals (mean) per sector per

superlayer (with basic DC4gui cuts)

(cm)

0.02

DC residuals (mean) per sector per superlayer (with basic DC4gui cuts)

<£100 pm

0.01

-0.01

-0.02

e seclsll

o secl slbyag
sec2sl6

m sec3 sl5yy
secdsl5

+ secb sldpad

Ao secbsl4

Pr— —  E——

. "5 . '.‘1 -,
Al v ¢ T T
i e -t ' o - -
- y . e f
. ]
x
DA DDA D AL DA AD DD DD AR
B2 F D NI PO A NE AL A () 7 A
R P Rl S Rl R S R R L L R 1 i A S el 1
run number
secl sllpag = seclsl2 m seclsi2pg + seclsl3 + seclsi3p,g secl sl4 4 seclslpyg v seclsls
sec2 sl1 m sec2 sllpag + sec2sl2 * sec2 sl2pag sec2 sl3 a sec2sl3pag sec2 sl4 v sec2 sldpag
sec2 slbpag ¢ sec3sll + sec3sllpyy sec3 sl2 4 sec3sl2p,g v sec3sl3 v sec3sl3pyg sec3 sl4
sec3 sl6é + sec3 sl6p,g 4 secdsll 4 secd sllp,g v secd sl2 v secd sl2pag s secdsl3 e secd sl3p,g
sec4 sibpag 4+ secd slé 4 secd slbpag v sec5sll ¥ sechsllpyg » sechsl2 e secdslZpg m sechsl3
sec5 sl5 A secd sl5pad v sec5slé ¥ sec5 sl6pad sec6 sll ® sech sllpadg m secb sl2 m sec6 sl2pad
secb sldpad secb sI5 v secb sl5pad ® sech sl6 e sech slbpad
10 GeV

e jsec3pldpag sec3 sl5
n |secdfl4 secd sl4y
m sech sl3pag sech sl4

v Isecltlead e secl SIGJ I
o Isec2kl5 o sec2sl5y

n

. |

secarIS_ + secb sl3@|

I I I(igm;lm ts.com

2 6 GeV 2 ,6GeV

choe b el »

+
—

fo
1

T

I+T I -T rTI -T



DC — Residuals

DC residuals (sigma) per sector per

superlayer (with basic DC4gui cuts)
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LTCC

LTCC Number of Photoelectrons for electrons per sector
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HTCC - timing

HTCC vtime - STT, electrons =
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HTCC - timing

, per PMTs (ns)
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HTCC - nphe
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RICH - timing

#Delta T mean (ns)

#Delta T mean for e-, sectorl
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RICH - timing

#Delta T sigma for e-, sectorl
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FT - timing

FTH MIPS time per layer (mean) (ns)

FTH MIPS time per layer (mean) =
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FT - timing

FTH MIPS time per layer (sigma)

FTH MIPS time per layer (sigma) (ns)
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FTC pi0 mass (mean) (MeV)
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FTC pi0 mass (mean)
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FTC pi0 mass (sigma) (MeV)

20

FTC pi0 mass (sigma)
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Charge #5 - Calibration timeline and milestones

Calibration sequence:
o Beam offset - Completed
o FTOF calibration -
o RF calibrations -
o DC calibration -
o Other CLAS12 Subsystem Calibration — ECAL, HTCC, LTCC, RICH, FT, BAND & ALERT
o Detector Alignment: DC, ALERT
o HW status tables: HTCC (done)
o Al network training/validation
o Luminosity scan studies data/MC

SUTRT : : : 41
— Monitor timelines, recook and reiterate if needed for specific run ranges or subsystems



Charge #6 - Manpower

Run Group Contact: Raphael Dupre

Analysis coordinator: Mohammad Hattawy

Chef: Mathieu Ouillon (Former Noémie Pilleux)

Monitoring/Timelines: Mathieu Ouillon, Sangbaek Lee, Support from: Chris Dilks
FD Calibrators: Provided by CALCOM

ALERT Calibrators:

- AHDC: Raphael Dupre, Michael Paolone, Felix Touchte Codjo, Eric Fuchey,
Akshit Mehta, Churamani Paudel.

- ATOF: Henry Klest, Zhiwan Xu, Noémie Pilleux, Whitney Armstrong
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ALERT Calibration
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AHDC Timing Calibration
AHDC T, calibration procedure:

1. Apply basic “good” wire cuts: reasonable AHDC ADC, ToT, pedestal, and waveforms are selected.
2. Apply tracking independent clustering cuts (see next slide).

3. Subtract event start-time exp(B — C1)
4

Fit to an exponential*dipole function to identify rising edge. f 1 + exp(D — Ex)
-- In cases where statistics are too low to provide adequate fit: find max value — 50ns as estimate.

) ALERT DC Calibration
70 )

Layer 11 = Layer21 Layer22 Layer31 Layer32 Layer4l Layer42 Layer51 Save Time tor Wire 6

100 |—
Adjust Fit Save TO Table B
sSOF . g 4 ' B
500 ? B
E , 80 [—
o 450 i i i L
el 904 t41 +++++ "1 4 H++++++ “$444° +++++ [
= F
350 ! i i
300§— 60 [—
50E | . . 1 A L L . 1 A A h . 1 " . h h i L . n . B
0 10 20 30 40
Wire
Wire T0 (ns) TO Error (ns) Chi? /NDF
1 401.5871 139.8484 1.14 40 —
2 398.0433 53.4911 1.22 -
3 381.4932 31.2054 1.19
4 451.9576 39.8001 2.08
5 463.4141 40.6560 1.91
6 387.0024 41.8188 1.44
7 384.3825 39.1204 1.19 20—
8 390.8315 49.8775 1.02 -
9 438.9413 72.9140 1.26
10 433.1574 46.5854 1.22
11 373.6727 30.7658 1.25
12 385.9443 38.7625 1.12 0 J il il . L D Tl i B i
13 376.5612 27.1512 1.10
14 378.4845 33.4759 1.11 0 100 200 300 400 500 600 700 800 900 1000
15 410.0332 56.3308 1.21
16 419.4343 61.6058 1.16 5it Min- - . .
] TV 00000 00 it Min: 227.0960 Fit Max: 800.0000 PO:
18 388.4790 44.6457 131
19 387.8917 46.9419 1.76 -39.1346 P1: -0.0936 P2: -26.4021
20 467.7045 64.1978 1.38
21 472.9495 69.9225 1.38 - _ . 2
22 379.1573 34.6279 1.42 3: 0.0742 P4: 3.5250 R_Ef'_t
23 395.8943 71.0427 1.19
24 389.8903 50.9253 1.08

25 389.8640 51.2795 1.22



AHDC Timing Calibration

Developing tracking independent clustering algorithms to reduce timing background

- Single event: Hit ag:(_:e;pted by clustering “~__ Uses spatial clustering | -100ns Ho0ms
of ' H1t _I‘Q'], _c_ted by clusterlng algorithm i
. L and At cut o ~~—
. 8 to isolate track candidates
o s 1 At

Red = All hits
Blue = clusters

5 & 8 3 § B
P

Work by Akshit Mehta (NMSU) 45




AHDC Gain Calibration

Procedure:
1.

SN

| Detec — ParLerT| < 10deg

Identify elastic deuteron events (with quasi-elastic contamination) via phi-cut.
Identify quasi-elastic proton events via anti-phi cut.
Subtract quasi-elastic distribution from deuteron + contamination distribution.
Fit to a Landau function.
Scale Landau peak to mean value.
B |n cases where statistics are too low to provide adequate fit: skip calibration.

| Detec — Parerr| > 10deg

& 100F
c o .
1000 3 of* —
o ° LooE
800 E 1 |
s soofl g 0 0 2000 4000
£ ol ADC
200 |- oo 0 a
100 F | T
100f} 200} 2 "
\\ g o"
s " o ' B
o0 5 m h 2000 y A o
Anc 2100 & | ]
_— wF 0 2000 4000
ADC
h ”
€ € g 4ooff) r 3 3
S 3
200 o - © oFE
50 3 | ol
ooF 0 2000 4000
‘ - ADC
o0 o 2000 o
" i

Counts Counts

Counts

Work by Churamani Paudel (NMSU)
Apply basic “good” wire cuts: reasonable AHDC ADC, ToT, pedestal, and waveforms are selected.

2000 4000
ADC
| i ¢
2000 4000
ADC
] |
2000 4000
ADC



AHDC Gain Calibration

1400

1200 [EEEEEEEEEE

Before torrecfion

1000

goo EREE

ADC
ADC corr}

oy -
400 —"".""."

200

0.25 0.30 0.35 0.40

p;T} (GeV)

Work by Churamani Paudel (NMSU)

1400

1200 FEEEEEEEEEE

After Cérrectidn |

1000
goo R
] --- EEEEE

Etter sepfaratiorj bet
Deuterons and protons
]

0.30 0.35
p;T} (GeV)

0.25 0.40 0.45
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~AHDC Calibration

A new time2distance in real data =0 p1 = 0.0230817
t2d = Zpi “T' i p2=-7.79242e-05 p3=1.13299-07
| ;  ipA=0 p5=0

& Elastics data from run 22712 on D2 e e :
% We made a fit to have an estimate of the time2distance. Then we re-cooked the data. We made

3 iterations. The resulting residual is better.
& The CCDB parameters of the t2d have been updated on 2025-10-29 14-37-59

https://clasweb.jlab.org/cgi-bin/ccdb/show_request?request=/calibration/alert/ahdc/time_to_distance:0:default:2025-10-29 14-37-59

residuals ] ] time2distance i
-~ residuals_filtered corr ©2d fiitered residuals
S 2500 — Entries 62600 = T ot = ST Entries | 62603 _ residuals_filtered
g - Mean -0.2965 € g Pomomil 640.0200828.0.000076¢0.00000 Mean x 78.37 5 F Entries 62537
C ﬂf StdDev  0.5161 g o Mean y 135 2 C Mean  -0.06433
| 2 - ; 2500(— StdDev  0.5685
r S 2 60.13
2000/ 7 g g Std Devx .
C 2000/— 1
e before E after
= 1500 —
r —) - S
1o 1000|— ‘
C E g L
C Jrj L ] L
500 — | N 500 -
C - r
C adl L C — )
C L C -
B | | | [ s ) i PRI PRSI ISRV AR BRI B s e SR
P s A T IS ARSI AT o e S ERPNY 0% -5 4 o5 s o5 ; h
-2 15 - 05 0 0.5 1

5 2
1. 2 300 i
residuals (mm) time (ns) residuals (mm)

Work by Felix Touchte Codjo(1JClab) 48


https://clasweb.jlab.org/cgi-bin/ccdb/show_request?request=/calibration/alert/ahdc/time_to_distance:0:default:2025-10-29_14-37-59

AHDC Calibration

AHDC RESIDUAL integral

normalized to trigger

0.2
@
f=1]
=2
E 0.15 I
=l
[<1]
N
[1+]
g 0.1 I
[=]
c
BE | |
Eé 0.05 n .
E m
e —liine
2 0
=]
Z | | | | |
(18]
o
G -0.05
: | | | | |
T
=
ko b4
A o O D oo DS AO L 0 D A D A D DAY T AN DA A AL D0 AN D D A D D G0 A B D D N N 4D ] D A0 H N A DS L
) NS eV A B 07 (DY AV 4D 4D A7 P 7 7 O TS O LD WD N A A0 A A0 A S A2 Y 07 A e e AR S T A A7 O ol A O T B
PP A 4 A A 'L“’@'L“? P 4 'L“ibkw*‘b s S Sy s A P s L A Ay s s T A e e s sty S i e qu,v
run number I i I I
. AHDC_ﬂESIDUAL_Iayerll m AHDC_RESIDUAL layer2l + AHDC_RESIDUAL_ layer22 AHDC_RESIDUAL layer3l v AHDC_RESIDUAL layer32 Io AH[IC_RESIDUAL_Iayer41 I
= AHDC HESIDUAL layer42 + AHDC_RESIDUAL layer51
I I I IHighIharts com
2 GeV 10 GeV 2 6 GeV 2, 6GeV
H < khbb"l’l(—»
+T I T I+T I T rTI -T
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AHDC Calibration

AHDC RESIDUAL sigma

Y e ettt e bl

AHDC RESIDUAL sigma (mm)

-0.25
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A A R A P A A S P A S A A A L M L L P g L Pl Ll L g Rl L L L L A L L L L L L L L M L L L P i
run number I I I
. AHDCIRESIDUAL_Iayerll = AHDC_RESIDUAL layer2l  + AHDC_RESIDUAL layer22 AHDC_RESIDUAL layer31 v AHDC_RESIDUAL layer32 I- AH['C_RESlDUAL_layer41 I
» AHDCIRESIDUAL layerd2  + AHDC_RESIDUAL layer51
I I I IHighIhans com
2 GeV | 10 GeV | 2 | 6 GeV |2|6GeV
<
+T I -T I +T I T rTI -T
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AToF Calibration

* Ready in calcode: https://code.jlab.org/hallb/clas12/calibration/calcode/-/tree/main

[ ) @ Configure ATOF calibration settings

ATOF Calibration Suite = Select Step  Previous Calibration Values ~ Time_UD = Timewalk  VEff

[Welcome to the ATOF Calibration Suite

In this window you can choose which constant you want to calibrate and several options to do it:
- Click on "Next" to go to the next tab. Once you reach the last tab, click on "Finish"

- In "Select Step" choose the calibration you want to perform

- In "Previous calibration values" load calibration constants as necessary

- Then browse each tab to add option as desired

- To leave the suite click "Cancel" or the normal exit button

Work by Zhiwan Xu & Noemie Pilleux (ANL)

* Bar hit time (t"¢) from Up/Down stream end (V):
o tP/V = t?DC — tyertex — t?w FE°° - j;;;
e
o th = 2(tV + tP) + cyap

* Wedge hit time (thit) has better resolution (\/)
+ Cwaw

hit _ 4w w
o t7" =trpc ~ tyertex — trw — 3
eff

Example: the bar timing
4 )

Upt@own time sum - §9 L2 C10 Up-Down time diff - 59 L2 C10 Bar Time Sum S9L2C1001
E E 105 -
Before | -f | = I
: 2o |- 1 _wE
g “F 1z E 2 aE ¢ |
H E g 1500 | i < 18s &
S wf 1 E e 3 ',’ g EX ¥ L «
E 1000 |- b 180 |- ® e
E : soo - ) 3
olE b o Bl L Ll SR 1 1 1 I 1
100 200 300 1510 - s ) 10 20 30 a0 60
(timeUp +timeDown) (ns) (timeUp-timeDown) (ns) Modules (4%s+D)
time sum - 59 L2 C10 Up-Down time diff - 59 L2 C10 Bar Time Sum 59L2C1001
2000 [~ ' os |- i i i i
A ft 1500 [ 90 |-
er El g T
3 = 1000 g F
180 |-
= soo E
F 175 |- .
o L Al 1 o kil LN ) il L 1 L 1 L 1
100 150 200 250 300 -15-10 -5 0 5 10 15 20 30 a0 60
\ 5 1 (timeUp+timeDown) (ns) (timeUp-timeDown) (ns) Modules (4*s+1) ‘/
—
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https://code.jlab.org/hallb/clas12/calibration/calcode/-/tree/main

AToF Calibration

* Event selection on
* Bar Phi Alignment

* Clean wedge selection (2
options)
WEGRE © Wedge Phi Alignment

* Bar hit z position (2

SifJed-l options)

velocity )
*TDC vs TOT [ns]:

Work by Zhiwan Xu & Noemie Pilleux (ANL)

’Wedge Time Before
1D tlme

. -§ o PR IARRITRRAT A st A
'b) 2D time
\.MS' VZ'M PWWARN

( Effectlve Velocity

o] BB J LA

i susa s sl i used
T e




AToF Calibration

Effect of ATOF calibrations — test
with elastic data, 2.2 GeV *He run

16000 4

14000 4

12000 4

10000 4

8000

6000

4000 +

2000 -

Coherent He4

Hit time [ns]
Hit time [ns]

Hit time [ns]

Up associated incoherent selection Up associated coherent selection

020 025 030 035 040

P [Gev]

| 20000 -
15000
L
: 10000 |
5000
T T T T 0 T T T
1.00 1.05 1.10 115 —-100 0 100
wim? [Gev?] elastic ¢ - hit ¢

Showing upstream end of the double-
sided bar readout

Work by Zhiwan Xu & Noemie Pilleux (ANL)

Associated = selecting hits with a
matching hit, in time, in the
downstream end

Aligned: all bars are time aligned
against reference bar

Veff: effective velocity correction

Hit time [ns]

Hit time [ns]
Hit time [ns]

Up associated, aligned, veff incoherent

Up associated, aligned, veff coherent

T T T T
0.20 025 030 035 040

P [GeV]

Hit time [ns]
Hit time [ns]




ALERT — Plans & Manpower

A

B

Task

L= o

Implementation

Fine tuning | Al

ZO0=-490CITA®vZOoO0OMA

AHDC Decoding (incl. implementation of calibration constants)

Maintenance

F

Validation

Comments and future possible addition

Codor code

ATOF Decoding (incl. implementation of calibration constants)

Felix

Mo plan

AHDC Adv. Decod. (Time walk, non linearities etc.)

Noémie

Mot ready

Meed someane

ATOF Adv. Decod. (Time walk, non linearities etc.)

Nogmie 7

AHDC Noise Treatment

Attributed

ATOF Noise Treatment

Félix

Nosmie 2 ]

AHDC Clustering

AHDC + ATOF Clustering

Mathieu

Mathiew

Mathieu

Track + ATOF Clusiering

MNogmie

Helix Fit (do proper helix fit or Al based reconstruction, and use e- vertex)

Check clustering (verify if some hits need to be reconsidered based on the helix fit)

Needs a new version with actual helix fit to the wires, then time based,
then include e-

Needs better helix fit to start

PID pass 1

Uditha

Kalman Filter base

Base PID using dE/dx and times is missing

Kalman Filter with e- and ATOF information

Kalman Filter accounting for PID pass 1

27

ATOF hit integration option would be great

Allow the Kalman filter to treat different PIDs

Check clustering (verify if zome hitz need to be reconsidered based on the helix fit)

Allow dropping some hits during the tracking

PID pass 2

Kalman filter refined fit (and alternate PIDs)

Output production (with covariance matrix:)

we need to fill a new bank with full recon (PID and covariant M)

Z0=49ra@0=rr0n

AHDC Gain calibration

Churamani / Esteban ‘With run selection

We might want to have constants for ADCmax, ToT. and noise level

ATOF Gain calibration

Noémie / Zhiwan ‘With run selection

AHDC Time calibration

ichael ‘With run selection

ATOF Time calibration bars

Noémie | Zhiwan ‘With run selection

ATOF Time calibration wedges

Moémie | Zhiwan ‘with run selection

AHDC Pile-up treatment

‘with run selection

This needs some specific analysiz

ATOF Noise Treatment

‘with run selection

This needs some specific analysiz

Beam position

Mohammed ‘with run selection

AHDC Alignment (x,y [z phi ! tilts)

With run selection

‘Would be useful for CLAS calibration

ATOF Alignment

‘With run selection

Can be done with elastics to calibrate z and phi position with CLAS12

ALERT CLAS Alignment (mostly in z but maybe in other directions)

O==»rcE=mn

AHDC Digitization

ATOF Digitization

Felix

AHDC Moise Merging

ATOF MNoise Merging

AHDC Dead channels

ATOF Dead channels

Geometry adjustment to calibration

Reconstruction validation

FraAmMZmo

Documentation

e need to renew the software installation documentation (probably
redirect to CLAS doc now)

Timelines

Cooking {making the standard and specialized yaml files)

Mohammad

Need to be made available somwhers

Run list {define golden runs, run periods, etc.)

Polarization summary

ongaing

54
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AHDC Calibration

Use the same time2distance for real data and simulation

decodedDistance (mm)

decodedTime (ns)

% The CCDB T2D is inverted in the simulation
% We have a good agreement between the reconstructed distance and the doca.

mcDoca vs decodedDistance

4 corr_1
Entries 77973
Mean x 1.274
Mean y 1.237
Std Devx  0.7193
StdDevy 0.6965
. 4
mcDoca (mm)
mcDocaTime vs decodedTime
250 corr_4
- ) Entries 77973
Mean x 77.97
Mean y 75.71
20 Std Dev x 55.27
Std Dev y 52.03
150
10
50
00 250
mcDocaTime (ns)

count

count

deltaDistance = mcDoca - decodedDistance

77973
0.01899
0.143

deltaDistance
- Entries
L Mean
r Std Dev
10000 —
8000 —
6000 —
4000 —
2000 —
o) R RN B B NP BRI P ! .
-1 -08 06 04 02 0.4 0.6 0.8 1
deltaDistance (mm)
deltaTime = mcDocaTime - decodedTime
deltaTime
c Entries
Mean
7000 — Std Dev
6000 —
5000 —
4000 —
3000 —
2000
1000|—
oF | | | L T
-50 40 30 20 10

40 50
deltaTime (ns)

count

#count

simu deuteron
p =250 = 50 MeV

decodedDistance

decodedDistance
1800 Entries 77973
Mean 1.237
1600 Std Dev 0.6965
1400
1200
1000
800
600
400
200 -
0:\\\\‘\\v\‘\l\\‘\\\\‘v\\\‘\l\\ Lo
0 0.5 1 15 25 3 3.5 4
decodedDistance (mm)
mcDoca
mcDoca
Entries 77973
Mean 1.276
1400 StdDev 07208

1200

1000

800

600

400

200

i)

o

3

¥ 4
mcDoca (mm)
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