
Simulation update 

Packing fraction 



1st method 

𝑌exp_𝑡𝑎𝑟𝑔𝑒𝑡−𝑌exp_𝑑𝑢𝑚𝑚𝑦

𝑌exp_𝑒𝑚𝑝𝑡𝑦
 = 

Yields 
only  

Target 

Yields 
only 
LHe 

LHe 

= 
[
𝑑𝑁𝐻3
𝑀𝑁𝐻3

𝑇𝑐𝑒𝑙𝑙∗𝑝𝑓∗ 𝜎𝑁+3∗𝜎𝐻 +
𝑑𝐻𝑒
𝑀𝐻𝑒

𝑇𝑐𝑒𝑙𝑙∗ 1−𝑝𝑓 ∗𝜎𝐻𝑒]−
𝑑𝐻𝑒
𝑀𝐻𝑒

𝑇𝑐𝑒𝑙𝑙∗𝜎𝐻𝑒

𝑑𝐻𝑒
𝑀𝐻𝑒

𝑇𝑡𝑜𝑡𝑎𝑙∗𝜎𝐻𝑒
 

Last time 



2nd  method 

𝑌exp_𝑡𝑎𝑟𝑔𝑒𝑡−𝑌exp_𝑑𝑢𝑚𝑚𝑦

𝑌exp_𝑐𝑎𝑟𝑏𝑜𝑛−𝑌exp_𝐿𝐻𝑒
 = 

Yields 
only  

Target 

Yields 
only 
LHe 

= 
[
𝑑𝑁𝐻3
𝑀𝑁𝐻3

𝑇𝑐𝑒𝑙𝑙∗𝑝𝑓∗ 𝜎𝑁+3∗𝜎𝐻 +
𝑑𝐻𝑒
𝑀𝐻𝑒

𝑇𝑐𝑒𝑙𝑙∗ 1−𝑝𝑓 ∗𝜎𝐻𝑒]−
𝑑𝐻𝑒
𝑀𝐻𝑒

𝑇𝑐𝑒𝑙𝑙∗𝜎𝐻𝑒

𝑑𝑐
𝑀𝑐

𝑇𝑐∗𝜎𝑐−
𝑑𝐻𝑒
𝑀𝐻𝑒

(𝑇𝑐−𝑇𝑒𝑛𝑑𝑐𝑎𝑝)∗𝜎𝐻𝑒
 

carbon LHe 

Nose filled with He 

Last time 



Correction factor 

• Radiation effect𝛿 
 

• Electron straggling in the target 𝛿𝑡 
 

𝑑𝜎

𝑑Ω
|𝑚𝑒𝑎𝑠 =

𝑑𝜎

𝑑Ω
|𝑅𝑜𝑠𝑒𝑛𝑏𝑙𝑢𝑡ℎ𝑒

(𝛿+𝛿𝑡) 

 
o For our system, 𝑄2 ≈ 0.5𝐺𝑒𝑉2, the internal 

bremsstrahlung equals two external radiator with t ≈ 0.01 
 

o Target thickness t ≈ 0.03 straggling effect is very important 
 
 



Radiation effect 

 

Vacuum , vertex, recoil effect, dynamical effect 

Rev. Mod. Phys, 1969 



Straggling effect 

 
 
 

• 𝑡𝑓𝑤: finalwindowsthickness 

• 𝑡𝑖𝑤: initial windows thickness 
• T : target thickness  

 
• 𝑏𝑤 b : depends on material, close to 4/3 

 

• 𝛿𝑡 ≈ −0.33 

• 𝛿 ≈ −0.26 

 
 

In units of radiation length 



Before correction (nitrogen in target) 

 



 

 Green: no correction 
 Red: only radiation effect 
 Blue: radiation+straggling 



Packing fraction run:  

Green: 3503 
 Red: 3574 
 Blue: 3864 

Dilution run:  

Green: carbon 
 Red: dummy 
 Blue: empty 

Beam position 



Packing fraction run:  

Green: 3503 
 Red: 3574 
 Blue: 3864 

Dilution run:  

Green: carbon 
 Red: dummy 
 Blue: empty 

Beam position 



Before correction 

 

Packing fraction run:  

Green: 3503 
 Red: 3574 
 Blue: 3864 
 
 less than 4.5% 



Only radiation correction 

 

Packing fraction run:  

Green: 3503 
 Red: 3574 
 Blue: 3864 
 
Less than 4.5 % 



Radiation + straggling 

 

Packing fraction run:  

Green: 3503 
 Red: 3574 
 Blue: 3864 
 
Less than 4.5% 



Todo 

• Huge rates deviation still exists. 

• Not due to beam position? So … 

• Other material… 


