
Results

Small isotope effect : 

DR H3O+ more efficient

than that for D3O+

Three-body break-up dominance

and

No isotop effect

For comparison !

DR of H3O+ (Astrid, Denmark):

nα (H2O + H) = 0,33 ± 0,08

nβ (OH + H2) = 0,18 ± 0,07

nχ (OH + H + H) = 0,48 ± 0,08

nδ(O + H2+ H) = 0,01 ± 0,04

at ECM = 0eV

Energetically opened 
channels : 
at 0 eV center-of-mass energy

Data acquisition & analysis
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For H3O
+

nα (H2O + H) = 0,18 ± 0,05

nβ (OH + H2) = 0,11 ± 0,05

nχ (OH + H + H) = 0,67 ± 0,06

nδ(O + H2+ H) = 0,04 ± 0,06

at ECM = 0eV

For D3O
+

nα (D2O + D) = 0,17 ± 0,05

nβ (OD + D2) = 0,13 ± 0,03

nχ (OD + D + D) = 0,70 ± 0,06

nδ(O + D2+ D) = 0,00 ± 0,04

at ECM = 0eV- 0,005eV

0 1 2 3 4 5
0

100

200

300

400

500

600
D

3
O

+
 + Rest gas

O
+3

D

O
+2

D

O
+DO

3D

2D

D

 

N
um

be
r 

of
 c

ou
nt

s

Energy of neutral fragments passing through the grid (MeV)

0

500

1000

1500

2000

2500

3000

O
+3

D

O

O
+2

D

O
+

D

3D

2D

D

E
CM

 = 0 eV

D
3
O

+
 + e

 

 

Electron cooler

Detector

MINIS

RFQ

Injection

Acceleration

b

DR

e

b
N

N

ln

c
Rv >=< σ

i

ib
b

I
e

c

v

dt

dN
R

1=

dvvvfvvv ecmcm ),()(∫
+∞

∞−

>=< σσ
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� MCA : MultiChannel Analyser

� Destruction rate per ion per unit time :

� c : circumference of the ring

� l : length of the electron cooler

� I i : ion current

� vi : ion velocity

� ne: electron density

� Electron velocity distribution :
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from DR events 
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corresponding 

channels (α, β, χ, δ)

T = 0.312, transmission of the grid
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