

https://jeffersonlab-my.sharepoint.com/:x:/g/personal/devita_jlab_org/EWEMPtgyNrpGizPqPvuJFNoB1M2eBG7RyEk9MIOvqsqJzQ?e=RznWhx
https://github.com/JeffersonLab/clas12-offline-software/milestone/3
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Integration in reconstruction completed
Validation of both 6SL and 5SL tracking
Luminosity scan analysis completed

First tests on MC

Workflow for neural-net training,
deployment and handling, supporting

multiple data sets, exercised

1 406 /17 /(%%5614713

Extend validation to other detector

configurations (outbending) and other
data sets

Process data to assess impact on
physics with the help of the
Collaboration

I 8(%1$/9(%3

0.025 FTE by Gagik
0.025 FTE by Raffaella for validation
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Efficiency for positives

e o
© ©
o o
T L

e

9

=
T

1.000 -0.00266 x |

1.000 -0.00443 x |

2000

1500
1000

500~

AA;IJ;LJ_J—JIIIII |

HEN& " %()$U*+ |

PRI T S SR

0
0.0

0.5

1.0

MX(ep->e'm+m-X) (GeV)

1.5

2.0 25 3.0

<>
clas



012%(,3.%"+4,"3 .*$.)*$5/ . 6 ( -

LI BTN

1 %
’

(Y OQ*$+% "#-_/0

HENE' ) # S

Most distortions observed with old code understood
and resolved

Algorithm improvements impacting efficiency and
resolution

New geometry package and layer removal functionality
to support alignment

SN/ %

“Pre-alignment” (manual adjustments to shifts and tilts)
completed for both SVT and BMT(Yuri)

Full alignment, using KF-based approach, implemented
and currently being debugged (Sebouh and Miguel)

Parallel effort by Maxime on Millipede

I 12634*54(%%67*48*0
1o "#$%& O#$%"
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» Complete validation of new BMT clustering and Lorentz
Angle Corrections

Check chi2 and covariance matrix
Complete Eloss
Switch to jnp matrix library to improve speed

Assess efficiency in high background and identify
possible improvements

SN/ %

Upon completion of BMT clustering and Lorentz-angle
validation, process data with pre-alignments constants
to assess impact on physics

Complete alignment with KF-based approach
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Intra-sector phi dependence of z vertex
resolved:

— Caused by truncation of the Torus map in
GEMC in the upstream region.

— No impact on real data
—  Will be addressed by switching to D.
Heddle’s library to generate the composite
field from binary maps
Covariance matrix:

— Transformation from local to global frame
implemented

— Comparison of matrix diagonal element
versus MC resolution indicates (pulls)
further tuning is necessary

- De}zl:Jgging of matrix transport and filtering
in
Detached vertex package:
— Currently under validation
DC alignment improvements and
geometry systematics:
— Test of systematic shifts of stereo angle
— Alignment procedure is being repeated and
possible improvements will be investigated
Resources:
— >0.05 FTE Veronique
— 0.05 FTE Raffaella
— 0.15 FTE Collaborators
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— Test of new torus field maps:
E @#O# 5 724B74-81* /4 ; *8M-813*0%
>-% 5 -5 Fi/8C-42?45.-7 5 43*./~-.
E @#HOWL; 724B74-88* /12442 . <-Fi*+
1/81<182743*(-4
— Comparison with 2018 map
(identical coil shapes based on
“average” survey) shows significant
improvement of elastic peak
position for both 2020 and 2021
maps, with 2021 being slightly
better

E A--¢
C5524"%93:74G -B§-7B§*.>IG110%/8-J$2C

?9 2 =74%0OKA*HG7.-K ; —=5/>4K@#0%
L"-B.27.FK%M$Q = KQ#@%

— Test with finer grid maps
completed, finding no significant
difference

* Plans:

— Currently testing effects of torus
shift

— Test of ad-hoc corrections to the
field to be formalized

— Repeat field map measurement
analysis

(*) for all maps, coil positions are fit to the
field map measurements
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https://clasweb.jlab.org/wiki/index.php/Clas12_software_meetings_2021
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= Cluster sharing and split
clusters: EC inner

— Particularly relevant for pi0
reconstruction given small angle
between decay photons.
Significant impact on DVCS
analyses

— Found potential issue with
artificial clusters arising from
multiple peaks (fluctuations?)

— Refinement of peak finding
algorithm necessary

— More work than expected, in GEN 612> 195°
progress

— See
https://clasweb.jlab.org/wiki/imag
es/5/5b/SW-ClusterMerging-

m'—yy simulation:
I Unphysical clusters
(PC, ECi, ECo > 2)

. 114.23 pet increase the photon
" Alignment) yield and corrupt

(E1+E2)/2E

— Potential issue with alignment the energy
and geometry found and being reconstruction by
investigated 3.59

= Cluster reporting planes)

— Update needed to zero MC timing ¢
residuals

= Resources
— 0.15 FTE by Cole

— May involve significant changes A--{C524"93-74G -B$=7B5* . >IGI190 7 7>-4ININBIAOP - =245-. D - . >/ >PU$%Q5@%$ 28+
to reconstruction, FTEs may

change ‘.
nans : class®

o

Photons



https://clasweb.jlab.org/wiki/images/5/5b/SW-ClusterMerging-1.14.21.pdf
https://clasweb.jlab.org/wiki/images/5/5b/SW-ClusterMerging-1.14.21.pdf

9279*,54%" (+./

. ITE%ET ()%, - (/0
T OXIF(&#-5. S/#1-%2 -1/ 28" 1 ; ; (#8%18(8, . -$8 . - /#-3801" ™ #-(%-18N(
VYo .-nASA = mA#/i#;5/5-#8 ./ (8-F8i1 . /817 ; S (8#;;

* Relevant improvement of energy reconstruction in 1B

* Moderate (1-4%) improvement of timing in 1B
* No benefit for 1A due to splash-back from PCAL, as well as for 2

I @L48%1/ 28" 1-1A#UM-(5. "UAIDH#; 51/ ;9. 1 #;8%.5XXZ |
I X #<10; 147 /8 . 4 " Wi
o L+ H%E " ()*5+,-" (" /)234536T)
D UUF TSI IS LM s VAR SO/ H TSI /8-#118 5 141
L X_A21/#;SF(L:#5. SIYSL/ ;8IN81/, . -A L0 . /9 i8% . S 1/ 105 (1(S (L - #
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Use event vertex or target

position in definition of z vertex of #8%$0070.)%.(G".(H$.?" ("<($80
FT particles: @A 1*+JK
— Study completed and reconstruction ] e e em sl Tl T [veme | foa

Name: fo2 - amp 178.826
amp 172.162 8 mean 0.088

updated

10 4005— -0.192 i sigma  1.845
E - R4-I57.>-52%405* /47 48 ~+7 250/ el lgms. 1601 aoof- xindi 10755

=3%/45.235* /4
E S-7<-4#2.5C-.43*..-35*/44B74-81* /4
—<— [5A48TE* 2> *>F48 -2 /8- /554
7/7:FA044
— See
https://clasweb.jlab.org/wiki/images/
3/36/20210128 ftvertex.pdf
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250 F

y (mm) trkl

200 F

5 150 F
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50

Tracker reconstruction: o e )-(S(mrr?) trk:; ® R o = -T‘ -?rk-llzx-rllesioduil (:'lm;I 1 = 'T‘ -?rk'llzy'rles?dulal (fnm:;I W2

— First version completed and tested : st Name: Cfoa| ool Name: 103

. . 7.0 + amp  213.603 - amp  197.911

on simulations : . G oo
— Test on data in progress o r ' -
E VA42-4GICIS. 7/4-T50* /657B--1+*2/8 g = F _ aoof-
E - WH>/ 5 -/5%7/8t8-5-35*.42-.+*. ; 7/3-& 2 @ I -
-<T27%0*/%/ - J5 £ _ 0
_ See 3.0 200__ g
https://clasweb.jlab.org/wiki/images/ S i
1/1f/FTT_tracking_update_210128.p wm I 100f-

ir 0 (TA PRTRY ATATH CRTRE FRTRI RYRTH (AT ATHS 0 FATH FRTRY RTRTE PRTRY FRTRTRTRTY (RTRI AT
Resources: o ;S(mn:; trks; 2 R Sk -grk.:x-rlesiodu:ll (;m? 4o L -Srl(-l’zy-:es?dulal (:ll": v 2

— >0.1 FTE by Alessandra
— 0.025 by Raffaella
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https://clasweb.jlab.org/wiki/images/3/36/20210128_ftvertex.pdf
https://clasweb.jlab.org/wiki/images/1/1f/FTT_tracking_update_210128.pdf
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https://clasweb.jlab.org/wiki/images/6/6d/Baltzell-rf-20210204.pdf
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= BAND:
— Moving hardcoded geometry parameters to CCDB
= CND:

— Improvements to clustering algorithm:
E - )/->Fid* /> 4CIARRA-1*H1/8-?-/8-/% ; T53CI/>4325440/4YFYZ)5
E 22..—/5F0/60/ TH<T-0875* /1457 >~

— New neutron identification algorithm based on Al, to be used in analysis
= FMT:
— First alignment of RG-F 3-layer detector completed
— Reconstruction now uses alignment constants. Still no improvement in vertex resolution for real

data
—  Work resumed recently (?FTE)
= LTCC:
— Implement cluster timing yet to be started (0.01 FTE)
» RICH:

— Finalization of reconstruction algorithms for direct and indirect light still waiting for completion of
mirror alignment (?FTE)

— Integration in EB postponed
= RTPC:

- Egc(g?rlls_l’grél)ction available, refinements planned based on data analysis, yet to be integrated in the

= Miscellaneous:

— Use status tables to rejects hits in malfunctioning detector elements, in progress (0.01-0.02 FTE of
work remaining)
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