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Tandem Mass spectrometry (MSn)



Different Modes of Fragmentation

1. In-source fragmentation

2. Collision-induced dissociation (CID)
AB++M         A+B++M

3. Electron capture and transfer methods
3.1 Electron capture dissociation (ECD)

[AB+nH]n+ +e-               [AB+(n-1)H](n-1)+]*                    Fragments
3.2 Electron transfer dissociation (ETD)

[AB+nH]n+ +A-          [AB+(n-1)H](n-1)+]* +A                Fragments
3.3 Negative electron transfer dissociation

[AB-nH]n- +A+          [AB+(n-1)H](n+1)-]* +A            Fragments
3.4 Electron-detachment dissociation (EDD)

4. Photodissociation
4.1 Infrared multiphoton dissociation

AB++h            A+B+ʋ
4.2 Blackbody infrared radiative dissociation

5. Surface induced dissociation (SID)



Different Modes of Fragmentation
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Diagram of surface-induced dissociation 
where surface collision event deposits 
energy into the precursor ion. Collisions can 
generate fragment ions, neutralized 
precursor molecules, sputtered surface 
atoms, and ion–surface reaction products. 
Inset shows an all-trans configuration 
alkanethiolate (e.g., CH3(CH2)11SAu) 
self-assembled monolayer on gold.
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CID Vs. SID
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Some Examples



SID of C60 at 250eV collision energy on (a) fluorocarbon and (b) hydrocarbon
self-assembled monolayers (SAMs). Collisions on the hydrocarbon surface show significant 
amounts of one electron charge reduction whereas collisions on the fluorinated surface show 
fragmentation of both the charge reduced ion and the doubly charged precursor. 

Rapid Commun. Mass Spectrom. 1993, 7, 693–699.
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FT-ICR SID spectra of singly protonated 
Fibrinopeptide at several collision 
energies and reaction delay of 1 s.

MS/MS spectra of small protonated 
polyalanines obtained using SORI-CID (top 
panel) and the matching FT-ICR SID spectra 
(bottom panel).

Some Examples
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Advantages of SID over CID

Single step activation
Energy efficient
Dissociation of substrate is dependent on the surface. By simply changing 
the surface mode of dissociation can be changed
Efficient to understand structural information of large molecules. 

Thank You!
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