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Practical formulae :

U = 2k 1389x104,J

m

E /eV
m /u

m/s

v :ion velocity in m/s
E :1ion kinetic energy in eV
m :ion mass in amu

P _7oazx100.P/Pa

KT T /K

I =

n :gas number density in cm
P : gas pressure in Pa
T :gas temperature in K



Initial velocity of the solar wind :

v=400- 1000 km/s

Corresponding ion energy :

H" " (im=1) :E=0.83-5.18 keV
C? (m=12) : E=9.95-62.2 keV
O (im=16) : E=13.3 - 82.9 keV
g=7:V=190-11.8kV
Fed* (m = 56) : E=46.4 — 290 keV



Attenuation of the incident ion beam intensity

I=1, exp(—anl)

I :ion intensity/current
O . Ccross section
n . number density of target gas
[ :intersection length
onl<<1 : single collision condition
I ~I,(1-onl

O = (1 — ) : Cross section measurement



Growth rate of the product ion/electron/photon

1= 1, -onl
i :intensity of the collision product
O . Ccross section
n . number density of target gas
[ :intersection length

onl<< 1 : single collision condition
L .
O = —— ! Cross section measurement

I,nl



onl<<1 : single collision condition

O : Cross section
n : number density of target gas
[ :intersection length

o0=10"-10" cm?

[=1cm
n << 1_ 10" =10 cm™
ol

n~1018 cm3 3P UEBTES (P~ 0.1 Pa)
n~ 1012 cm= HNEER (P~ 102 Pa)
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Fig. 1. X-ray emission of Ne’™ measured with high-purity Ge 8
detector (solid trace) and with the X-ray microcalorimeter
(dashed trace). The emission is produced in the interaction of 50 =
Ne'” ions with atomic neon. The collision energy is a few eV/
amu.
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EBIT : E = a few eV /u X-ray energy (keV)

Fig. 2. K-shell emission of H-like O”" produced by charge
exchange with CHy4 (top) and N, (bottom). Note changes in the

LLNL ratio of Lyman-0 emanating from n =35 and Lyman-e¢ from
n==6.
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(J. Greenwood et al., 2001 )
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LLNL :EBIT + TES
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