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𝑀𝑎𝑠𝑠 𝑜𝑓 𝑐𝑎𝑡𝑖𝑜𝑛−𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑡𝑜𝑛

𝐶ℎ𝑎𝑟𝑔𝑒



 

Φ = 𝑈 − 𝑉𝑐𝑜𝑠(2𝜋𝜈𝑡)
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(m/z)𝑚𝑎𝑥 =
7 × 106 𝑉𝑚𝑎𝑥

𝜈2𝑟0
2
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𝑧𝑒𝑉 =
1

2
𝑚𝑣2

𝑡 =
𝑑

𝑣

𝑡 = √
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𝑧
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𝑧
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2𝑒𝑉
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𝐶𝐶𝑆𝑒𝑥𝑝 = 𝐶𝐶𝑆𝑃𝐴  × 1.14
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𝒇𝑗,ℎ𝑘𝑙 = 𝑓𝑗 𝑒2𝜋𝑖(ℎ𝑥𝑗+𝑘𝑦𝑗+𝑙𝑧𝑗)

𝐅ℎ𝑘𝑙 =  ∑ 𝑓𝑗 𝑒2𝜋𝑖(ℎ𝑥𝑗+𝑘𝑦𝑗+𝑙𝑧𝑗)

𝑛

𝑗=1



ρ  

𝐅ℎ𝑘𝑙 =  ∭ ρ(𝑥, 𝑦, 𝑧) 𝑒2𝜋𝑖(ℎ𝑥+𝑘𝑦+𝑙𝑧) 𝑑𝑥 𝑑𝑦 𝑑𝑧

𝑥 𝑦 𝑧

ρ ρ   

ρ(𝑥, 𝑦, 𝑧) =  
1

𝑉
 ∑ ∑ ∑ 𝐅ℎ𝑘𝑙𝑒−2𝜋𝑖(ℎ𝑥+𝑘𝑦+𝑙𝑧) 

𝑙𝑘ℎ

ρ

ρ

 

|𝐅ℎ𝑘𝑙|2  ∝  Iℎ𝑘𝑙



α

ρ

 

|𝐀| = |𝐅ℎ𝑘𝑙| cos 𝛼ℎ𝑘𝑙

|𝐁| = |𝐅ℎ𝑘𝑙| sin 𝛼ℎ𝑘𝑙

  

𝐅ℎ𝑘𝑙 = |𝐀| + 𝑖|𝐁| = |𝐅ℎ𝑘𝑙| (cos 𝛼ℎ𝑘𝑙 + 𝑖 sin 𝛼ℎ𝑘𝑙) =  |𝐅ℎ𝑘𝑙|𝑒𝑖𝛼ℎ𝑘𝑙

cos 𝜃 + i sin 𝜃 =  𝑒𝑖𝜃

 

ρ(𝑥, 𝑦, 𝑧) =  
1

𝑉
 ∑ ∑ ∑|𝐅ℎ𝑘𝑙|𝑒−2𝜋𝑖(ℎ𝑥+𝑘𝑦+𝑙𝑧−𝛼ℎ𝑘𝑙

′ ) 

𝑙𝑘ℎ

α α α π. 



α α

α

ρ

ρ

ρ

 

α



|𝐅𝑜𝑏𝑠|

  

P(𝑢, 𝑣, 𝑤) =  
1

𝑉
 ∑ ∑ ∑ |𝐅ℎ𝑘𝑙|2 𝑒−2𝜋𝑖(ℎ𝑢+𝑘𝑣+𝑙𝑤) 

𝑙𝑘ℎ



|𝐅𝑜𝑏𝑠|

|𝐅𝑐𝑎𝑙𝑐|   

R =   
∑ ||𝐅𝑜𝑏𝑠| −  |𝐅𝑐𝑎𝑙𝑐||

∑|𝐅𝑜𝑏𝑠|

|𝐅𝑜𝑏𝑠| |𝐅𝑐𝑎𝑙𝑐|
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|𝐅𝑐𝑎𝑙𝑐|



|𝐅𝑐𝑎𝑙𝑐|

|𝐅𝑜𝑏𝑠|

ρ(𝑥, 𝑦, 𝑧) =  
1

𝑉
 ∑ ∑ ∑(𝑚|𝐅𝑜𝑏𝑠| − 𝐷|𝐅𝑐𝑎𝑙𝑐|)𝑒−2𝜋𝑖(ℎ𝑥+𝑘𝑦+𝑙𝑧−𝛼𝑐𝑎𝑙𝑐

′ ) 

𝑙𝑘ℎ

|𝐅𝑜𝑏𝑠| |𝐅𝑐𝑎𝑙𝑐|

|𝐅𝑜𝑏𝑠| |𝐅𝑐𝑎𝑙𝑐|

ρ(𝑥, 𝑦, 𝑧) =  
1

𝑉
 ∑ ∑ ∑(2𝑚|𝐅𝑜𝑏𝑠| − 𝐷|𝐅𝑐𝑎𝑙𝑐|)𝑒−2𝜋𝑖(ℎ𝑥+𝑘𝑦+𝑙𝑧−𝛼𝑐𝑎𝑙𝑐

′ ) 

𝑙𝑘ℎ
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𝑹𝒎𝒆𝒂𝒔 =  
∑ √

𝒏𝒉
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𝒚 = 𝟓𝟎(𝟏 + 𝒆−𝒃𝒙)

𝒚 = 𝟓𝟎(𝟏 − 𝒆−𝒃𝒙)
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𝐹𝑙𝑢𝑜𝑟𝑒𝑠𝑐𝑒𝑛𝑐𝑒 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 = 𝐴 + 𝐵𝑒−𝑘𝑡
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Broadened or CSP > 0.15 ppm (Mean + 1SD) 
CSP > 0.05 ppm 
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[𝐺𝑆𝐻𝑡𝑜𝑡] =  [𝐺𝑆𝐻𝑟𝑒𝑑] + 2[𝐺𝑆𝑆𝐺𝑜𝑥] = 10 mM
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CCSTJM =  0.843 ×  (CCSPA)1.051
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% 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =  
∆𝐴̅340(CPK alone) −  ∆𝐴̅340(CPK + HSP27)

∆𝐴̅340(CPK alone)
× 100%
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