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Fig. 1. Schematic drawing of experiment setup: 1-ECR ion

source; 2 —analyzing magnet; 3 —high volt accelerate plat-
form; 4-barrier; 5-90° deflection magnet; 6-magnetic quad-
rupled lens; 7-60° deflection magnet; 8 —ultrahigh vacuum
target chamber; 9-target; 10-silicon drift detector; 11-X-ray
recording system; 12-penetrable faraday cup; 13 —common
faraday cup; 14-projectile number recording system, FC is

the faraday cup.
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Fig. 2. Efficiency of the SDD detector in the energy region
of 0.5-4.0 keV.
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Fig. 3. Typical X-ray spectrum of Al induced by various projectile (The curve is Gauss fitting, xc and W is the central energy and

full width at half maximum of the spectral line, respectively).
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Table 1. Al K X-ray cross section excited by vari-

ous projectile.
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FHSE R #EE W T 1A Xe, %16 1E 45553 9124 K 5
BRIE 17% Al 14%.

Bk Xe 1 1.2 MeV £idlt /b, LR H AL T
BEA il BEA-ZCR A5 2 [], B A S RERIIE K,
BEA-Z.q CR A 55 5 52 56 {8 Ok 230, X Ui BH
G E B T AGH, 2585 B CHER Rt d
A, SR K 2 TR, R 2
AT 4 30T USSR ke A BB Ry A3 . 8 T LU 3,
BEA WBIFESCR S L 5 IR as R —2, (HRETE
(SR NV e - o N i i i = i0] 3 s
E A/ NS T HEEE TR, WAk, & 7R
MU SR . e R R R, B PRt 7 A A Y
FEZEE, BT HIEECIE SN, AT
FFARIAVE L, 3 ARt RER /)N, F 174 R Ak e
o, TR B A e SR A FE R, BT
S I A T 5 BEA-Zog- CR A% 35 22 6] 14 2% 5
Bl A S BE RS, R R

4 % W

FEE B AOAIRRE X, SCYGI & T 7, He?*
BRI A T 122, Xe20tF dy [ R ALEE
BH & AL K X 512 £ #m, JF 5 PWBA,
ECPSSR fil BEA &GS AE AT T AL e T
o R A B A AR B O A DB IE . A3 SR
W, BB T B REAIE K, FRIF X B4R AL
AE R, MR TRERE T, HE FIRA M
T2 BT ASIT R 10445, i 7. He> B T A
S, K TR B DA B BN ) X
A= #806 AT it ECPSSR SRR 5. T B 1
2+ Xe i, BT HENIECHEAER,
K 522 M B A AR F PR ML, A 2 A 1Y
Al AT 3 A8l P [T EH A P R O 55 A SR AT B IE
f) BEA #5125 H.

R E Rl B T A BT ST T 320 kV LS4 T
YN RS S8 A H AR SRR B,
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Abstract

X-ray emissionproduced by highly charged ions with the energy range near the Bohr velocity involves
complicated atomic process. However, duo to the limitation of experimental conditions, the relevant researches
are nearly absent. It is unclear whether the existing theory is applicable in such an energy range. This needs
further exploring. In the present work, K X-ray spectra of Al excited by H*, He?* and highly charged heavy
ions 12+ and Xe?"* are investigated by using an Si drift X-ray detector in the energy range near the Bohr
velocity. The X-ray production cross sections are extracted from the X-ray counts and compared with the
theoretical simulations from PWBA, ECPSSR and modified BEA model. It is indicated that the cross section
increases with the augment of projectile energy. With the same incident energy per nucleon, the cross section
induced by highly charged heavy ions is a factor of about 10* larger than that by light ions . With the impact of
H* and He?" ions, the K-shell electrons are mainly knocked off through the direct Coulomb ionization, and the
X-ray emission cross section can be well predicted by ECPSSR theory. For the bombardment of highly charged
heavy ions 122" and XeX* except for the Coulomb ionization, the orbital electrons can also be excited by
electron capture. The BEA simulation after being modified by both Coulomb repulsion and effective charge can

well predict the X-ray production cross section.
Keywords: ions, X-ray, production cross section, BEA, ECPSSR,
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K-shell X-ray of Al produced by collisions of ions with near Bohr velocities
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