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Current Estimation of Noise Hit Count
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Inner Barrel Outer Barrel Endcaps

Est. total pixels 8.65E+08 7.83E+09 1.18E+10

Fake hits/event 4.33E+02 3.92E+03 5.91E+03

Sampled fake-hit rate: FHR < 5 x 10-7 per event per pixel
Fake hits/event/collection: FHR x total pixels 

Pixels sizes: 20x20μm2
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Step 1: Set up the workflow with pre-generated cell ID
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Inside the for-loop:

1. Add noise cellID’s into the 
cellhit map for detectors with 
noise==true (BVTX, BTRK, 
ECTRK)

2. Define energy to be anything 
above the threshold

3. Define a random timestamp
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Successful reconstruction of manually inputted cellID’s
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Description: 
Reconstructed hit 
position plot for one 
single-muon event. 
Includes manually 
inputted SVT hits, 
whose cellID’s were 
copied from a separate 
reconstruction file. 

OuterMPGDBarrel
TOFBarrel
MPGDBarrel



Step 2: Generate random 64-bit Cell ID’s efficiently
Inner Barrels: system:8,layer:4,module:12,sensor:2,x:32:-16,y:-16

Outer Barrels: system:8,layer:4,module:12,sensor:2,x:32:-12,y:-20

Endcap disks: system:8,layer:4,module:12,sensor:2,x:32:-16,z:-16     (from the detector xml files)
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Collect. 
name

sys_id layer module sensor *seg_x *seg_y/z # est. noise 
hits

IB 31 1,2,4 1-128 1 **~146 ~13500 433

OB 59, 60 1 1-44, 1-69 1 ongoing 
study

ongoing 
study

3920

Disks 68-70, 
77-79

1 1-36 1 ongoing 
study

ongoing 
study

5910

*ATM, we know the segment ranges for IB. Included are number of pixels
**stave width translates to at most 146 pixels (depends on layer), and they are stored in 32-bits



Current Question:

We are trying to find an efficient way to provide these information to the digi file and generate 
noise hits that are uniformly distributed across the SVT layers. For loop is possible, but a 
more automated process is desirable.

Incorporating noise hits is also important for other detectors (i.e. calorimeters), so a unified 
solution in that sense would be ideal.
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Noise Folder in DD4hep

Link:https://github.com/eic/DD4hep/tree/4234279b462b521d215ace43c36b920e8c1fe719/D
DDigi/src/noise

Git Location: DD4hep/DDDigi/src/noise
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https://github.com/eic/DD4hep/tree/4234279b462b521d215ace43c36b920e8c1fe719/DDDigi/src/noise
https://github.com/eic/DD4hep/tree/4234279b462b521d215ace43c36b920e8c1fe719/DDDigi/src/noise


Backup
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Full 10k Reconstructed Events
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*different xy range and color 
coding as the slide before



Step 2: Generate random 64-bit Cell ID’s efficiently
Inner Barrels: system:8,layer:4,module:12,sensor:2,x:32:-16,y:-16

Outer Barrels: system:8,layer:4,module:12,sensor:2,x:32:-12,y:-20

Endcap disks: system:8,layer:4,module:12,sensor:2,x:32:-16,z:-16     (from the detector xml files)
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Collect. 
name

sys_id layer module sensor seg_x 
(L0,1,2,3,4)

seg_y/z # est. 
noise hits

IB 31 1,2,4 1-128 1 (0,43) or (65492, 65535)
(0,57) or (65478, 65535)
(0,146) or (65386, 65535)

(0,6749) or 
(58786,65535)

433

OB 59, 60 1 1-44, 
1-69

1 ongoing study ongoing study 3920

Disks 68-70, 
77-79

1 1-36 1 ongoing study ongoing study 5910



Segment_y Calculations

1. Calculate # pixels along z: 270000um/20um = 13500 pixels
2. Divide (2) by 2 because segmentation values jump because starting segmentation 

value jump from 0 to 65535 (smallest->largest 64bit #) at z=0 
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Segment_x Calculations

1. Calculate # pixels along xy of staves by dividing widths of staves by 20um

2. Divide (1) by 2 because starting segmentation value jump from 0 to 65535 
(smallest->largest 64bit #) at middle of each stave

Credit: Barak 
Schmookler



Comparing segment y vs. global z 
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Credit: Barak Schmookler



Comparing segment y vs. global z 
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Credit: Barak Schmookler



Example Plots for Inner Barrels:
global phi vs. module
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global phi

global_phi = np.arctan2(y,x)
● y=SiBarrelVertxRecHits.position.y
● x= SiBarrelVertxRecHits.position.x

*Each point are actual hits from single-particle simulation rather than noise hits. The 
values on the y-axis of both plots are extracted from bitwise operations on the cellID 
variable, and the x-axis as defined in the green box. For the sake of runtime, plots 
from here include 2000 random events from the 10000 generated events.



Example Plots for Inner Barrels:
global phi vs. segment x

17

**This is for one stave (module)

global_phi = np.arctan2(y,x)
● y=SiBarrelVertxRecHits.position.y
● x= SiBarrelVertxRecHits.position.x

layer1



Example Plots for Inner Barrels:
global z vs. segment y
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global_z = SiBarrelVertxRecHits.position.z

**This is for one stave (module)



Example Plots for Outer Barrels and Endcaps (syst vs. layer)
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Outer Barrels End Caps


