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‣ Figure by Xavier B. (SBU)



4GEM analysis
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‣ Plugin by Jan B. (SBU)

Need more diagnostic histograms



5GEM analysis - digitization 
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‣ Simulation by Andy Y. (TRIUMF)

COMSOL HEED Garfield++ Digitization
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‣ Simulation by Andy Y. (TRIUMF)



7Tracking Analysis
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‣ Analysis by Sid G. (SBU)

Find all combinations of GEM x and y hits, draw straight lines for tracks

Can be compared to trigger hits to select good tracks



8Tracking Analysis
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‣ Analysis by Sid G. (SBU)

0 1 2 3 4 5 6 7
 Paddle Count (Trigger Hits)

0

1

2

3

4

5

6

7

 P
ad

dl
e 

C
ou

nt
 (P

ro
je

ct
io

ns
)

Hit vs Projections (P)

0 1 2 3 4 5 6 7
 Paddle Count (Trigger Hits)

0

1

2

3

4

5

6

7

 P
ad

dl
e 

C
ou

nt
 (P

ro
je

ct
io

ns
)

Hit vs Projections (E)

100− 50− 0 50 100
100−

50−

0

50

100

Paddle Number #3

100− 50− 0 50 100
100−

50−

0

50

100

paddle number3

15− 10− 5− 0 5 10 15
 X'=-Y (cm)

15−

10−

5−

0

5

10

15

 Y
'=

X 
(c

m
)

Track Projections on Electron GEM

15− 10− 5− 0 5 10 15
 X'=-Y (cm)

15−

10−

5−

0

5

10

15

 Y
'=

X 
(c

m
)

Track Projections on Positron GEM



9Vertex Reconstruction - Kinematic Variables
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GEMs: x, y, dx, dy

Reaction point:  

p,  ,  , d, tθ ϕ

Polynomial fit/ML model

Polynomial fit

xgBoost ML

‣ ML analysis by Sid G. (SBU)

Two reconstruction algorithms available 

Click link on plots for details

https://docs.google.com/presentation/d/1n1OCnFv307kuLsifCgWfmqsNFTprnAHyOrgRqSBThlI/edit?usp=sharing


10Vertex Reconstruction - Time of Flight
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ft =
a,b,c,d=3

∑
a,b,c,d=0

αa,b,c,d ⋅ xa ⋅ yb ⋅ dxc ⋅ dyd

TOF analysis to be added

GEMs: x, y, dx, dy

Reaction point:  

p,  ,  , d, tθ ϕ

Polynomial fit/ML model



11Mass Reconstruction
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Nominal position

+20 mm

‣ Analysis by Xavier B. (SBU)



12Mass Reconstruction
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‣ Analysis by Xavier B. (SBU)

Redo calibration



13Mass Reconstruction
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‣ Analysis by Xavier B. (SBU)

No recalibration at new location:

Will work on using the elastic scattering peak for calibration



14Config parser: eet-sum-mor

DarkLight Cooker

Include Recipes src

Generator

MC

Plugins

detectoranalysis

g4DL
(resolution)

LibrariesTree

Class
implementations

Class
definitions

Init

tracking

calibration

Pedestal
study

Detector Analysis

Config
(INI)

Config
(INI)

born MainzGen radgen

Formerly XML

customConfig Recipe

Xqilla is deprecated/discontinued
since 2018 and removed from
package managers (self-build)
Need new hierarchical
configuration architecture
Structurally Cooker remains the
same
Human-friendly data serialization
Get rid of XML parsers

customConfig: handle loading of
plugins and configuration files
(init files)
plugin(s) are keyed by name

TOML:

YAML:

GEMini.ini Example

[ d a r k l i g h t ]
i n i t=$HOME/ . d a r k l i g h t / s ha r ed / i n i t /GEMini . i n i
s o u r c e=T
d e s t i n a t i o n=DLMT

[ p l u g i n s ]
GEMini=l i bGEMin i
DARKLIGHTteleTracker=l ibDARKLIGHTteleTracker

[ d e f i n e H i s t o g r a m s ]
[ s t a r t u p ]

GEMini=s t a r t u p _ d i g i
DARKLIGHTteleTracker=s t a r t u p _ d i g i

[ e x e c u t e ]
GEMini=p r o c e s s _ d i g i

[ f i n a l i z e ]
GEMini=f i n d P e d e s t a l s

Dongwi (SBU) DL Meeting 11.15.2024 3 / 6

Old config option with XML will be deprecated after August 1st! 

‣ Update from Bishoy D. (SBU)



15Summary
- Simulation and analysis are in good progress


- More lower level analysis will be added as we go


- GEM clustering?


- Survey?


- Simulation meeting -> Software meeting.

Join us on Tuesdays at 10AM PST (1PM EST) :)

Thank you!


