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Halls A and C Deep Dive

(Software Maturity and associated labor,

User Experiences,

Discussion of how to go from production beam to publication,
examination of remaining risks)

Gabriel Niculescu
James Madison University

¥ Introduction

¥ Software Maturity

¥ User experiences

¥ beam-to-PRL journey
# Conclusions
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code (ROOT/C++) — hcana
% Built on top of Hall A’s podd

% Complete rewrite of the Hall C analysis
%+ Keep all* algori

% Document analysis algorithms

% High prec

# Tasks
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: Software Maturity  Lavor

"'DMEE‘“ hcana:

4 Reconstruct single arm (HMS) events — 100%o
ag reement With engine reSUItS (N.B.: this subsumes a number of steps/milestones...)

¢ Handle (HMS) scalers (read, process, report)
4 Process coincidence events (HMS-SOS). NEW

% Do single arm “physics analysis” (Q2,W2,x...). Coinc.
reconstruction underway.

% ...while tightly integrated with Hall A’s PODD
% ... and with a minimum of personnel

i
K35

¥ JLab (Steve, Mark, Brad...)
¥ Regina (Ahmed), Yerevan (Simon, Vardan)
¥ CNU (Ed), FIU (Pete), Miss. SU (DD), JMU (GN)

4 Excellent value as most people listed have (many) other duties.
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s@;Drift Chambers (early testing)

%, :
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$ Ii‘—TMS hodoscope # Same HMS hodoscope
ADCs & TDC raw ADC & TDC hits

# In the engine ¥ Done in hcanal!
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%f’?.,.TraCking Efficiency (Ahmed)
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¥ 4 gquantities of interest: GoodScintHit, # of
tracks, ecal, Cer npe
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' Tracking Efficiency

(Ahmed)
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~3  Tracking Efficiency (Ahmed)

% """’" i 3T f
(}NDAS& II '“—"d =
: - “:I]!.' Ll Al
¢ hcana T E=] ==
4 hdid: 299928 T MU ML
4 hscinshould: 318101 L LN
¥ SING FID TRACK EFFIC: 0.9429 +- 0.0004
¥ engine
-$. FTHErHIXHIAKXKHIAKIXKIAKIXKXIAKXKFIAKIXIAITXIKXIKXKFIAKXKIKXIKKIXKXKX X

¥ HMS TRACKING EFFICIENCIES *

FHrxHIrHIXHIAFIXFIHITXXKIAKIFIHIxIXXIIXAFIZHXxIXKXIXIXIXKXKXX

+ hdid : 299947
# hscinshould : 318123
¥ SING FID TRACK EFFIC : 0.9429 +- 0.0004

4+ It works!
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%%;Onlme* Monitoring (Pete, FIU students)
& <3

g

+ “Based” on Hall A’s onlineGUI
(Bryan Moffit, MIT LNS)

% Display (save, print) useful information detector
iInformation

¥ ROOT-based (highly portable, customizable)

% Allows for direct comparison with a “Golden”
standard (useful for longer exp. — less kinematics
changes)
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§@§ Coincigence-related calibrations

- Aerogﬂo\ i
¢ ca@match PMTs = p».
city vs. | *

¢
?\A‘erogel

¥ Separate pions
(and e+) from
heavier

% e-h coincidence
time
¥ Separate =/K/p...
% Velocity vs. dE/dx

¥ Separate n/p/d at
lower momentum

Aerogel npe

G.N.
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ond single event
onstruction

(beam-to-prl...) DAG ONLINE D
HD
"DNLINE"

# Sample workflow for a

"Online” Analysis

Histograms

| Scaler Reports | *far; *.kumac |

typical Hall C experiment [Sean wacras]
(engine)
¢ Programs & o OfinerfnebeR
(customizable) scripts fst Pass
available to the user [Faw ot | ;
# 3 Step process: Em e
# Acquisition (Data Integrity) = i
% Processing (Reconstruction, E: |[oATamAsE FILE i
Validation) e
# Post-Processing [oATABASE FILE mdpﬁsl
(Normalization, Corrections, nAGE 1 o i
binning, etc.) freweren) B3 (1) i
NI S : i

Jefferon Lab Thiee

Gabriel N

e




ond single event reconstruction (11)

¥ Retooling for the 12 GeV Hall C era (hcana):
# Workflow remains (largely) the same as the
fundamentals of small angle spectrometers have not
changed. However...

¥ Substantial “toolkit” upgrade:
¥ C++/ROOT used throughout
# Integration of calibration procedures into hcana (using
podd’s plug-and-play capabities)
% Improved documentation, access to code (GIT/GITHUB,
doxygen, wiki, nightly builds)
% Tight, mutually beneficial cooperation with Hall A
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Hall C “From beam to PRL”

Step 0: “Online” (“just offiine”) Analysis

Cnline
HD Data Validation ¥
.
call, & T
{ems-ai:}* ' oot P
histis}) )
ﬁgﬂ tree(s) m"“. Y [
L3 hcana ﬁ-: 1 :ﬂ- N )
T ..Fgadld ﬁq - 'f# p E)-\ I |
aw cata bt T e Shift
scalers Sean worker(s) \-'
Egimf functons gmmmmms
l‘..,
§
N
—p Rawdata 8 f‘ ») 4
-  Root iles !r -
» Text reports Remole users
—e G4+ oode
AP Human
Interastion e Forh
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Hall C “From beam to PRL”

Step 1: Offline Analysis (1* pass)

Offline v
.HD ' Callbratlon constants
I
call, & 7
{emsai:}* : root —
- hlstis}
H-nﬁa tree(s) Eglna
. —
' l 1 i o+
= — | P
* Raw data i - ‘
Lt ‘ '+ Stxdent,
scalers Calbratlon Fastdoe... l
rﬁﬂﬁs | funcidom prmmmmm
I 4 ‘t--'l
—
i - e o o . J (‘
coda Remote .
Flitered Data user(s) goord ot
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Hall C “From beam to PRL”

Step 2: Offline Analysis (2" pass)

L Publlcatlon-ready plois & tables
v =
call, S T
{optimized)
cache
HD hst(s) ofine
m-m ~ ;
E_'—-_'_; hcana :‘—llg
| coda l l—-“ —
: ilw{ar Flie At \ I o
fa scalers I -
rpor o, Fondoc.
coirection(s} .:
am -‘
Gffline 4-.---#"‘
L {txtou
E B : put)
.~ -
¢ — slmulation
\ I " Input {.root output}) E::':t' gferd Fed
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>k Summary

(95

# Code:

% Fully reconstructed hcana tracks match their engine
counterparts.

Substantial progress on calibration & scalers
Can do double arm, will test with HMS-SOS coinc.

& &

User Experience:
Documentation — continuously updating (wiki, github)
Excellent JLab staff support & communication.

Intensify effort to attract/educate more collaborators
on hcana usage (tutorials, workshops?...)

¢ ¢ ¢ @

Y Thomas Jefferson National Accelerator Facility
.!Effefgﬂl'l Lﬂb Gabriel Niculescu, Software and Computing Review %



