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CoBIT (compact EBIT)

Specifications
e-beam energy  50 - 1000 eV
e-beam current  20 mA (max)
electron density 109-10 cm-3 (typ)
Magnetic field    0.2 T (max)
Temperature      77 K (High-Tc SCM)



Experimental setup

visible spectrometer
(Jobin Yvon HR320)effusion cell

(injector for metallic element)

gas injector

flat field grazing incidence EUV spectrometer
with a HITACHI grating

CoBIT

W(CO)6



Typical spectra of CoBIT
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Why we study q=6-13?

No data for 7-12+, 14-26+ !

For some ions ASD contains no
spectroscopic data primarily
due to difficulties in reliable
identification of the few
measured complex spectra.

Yuri RALCHENKO
PFR 8 (2013)2503024



Why we study q=6-13?
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Why we study q=6-13?

W7+

W8+



EUV spectra
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EUV spectra
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Visible spectra

M. Mita et al., Atoms 5 (2017) 13
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Visible spectra
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Kobayashi et al., PRA 92, 022510
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EUV spectra of Wq+ (q=25-27)
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Examples of multipole radiations

• Electric quadrupole (E2)
[3d10]J=0 – [3d94s]J=2 in Ni-like

• Magnetic quadrupole (M2)
1 1S0 – 2 3P2 (x) in He-like

E2

M2

E1

E1

Klapisch et al., PRL 41 403 (1978)

Beiersdorfer et al., PRA 46 3812 (1992)

Ni-like Mo14+

He-like Fe24+



Examples of multipole radiations

• Magnetic octupole (M3)
[3d10]J=0 – [3d94s]J=3 in Ni-like

M3

Beiersdorfer et al., PRL 67 2272 (1991)

Ni-like U64+
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M3 transition probability



E3 transition probability
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Collisional radiative modelling

ni : fractional population of level i
Cij : electron impact (de)excitation rate coefficient
Aij : radiative transition rate
ne : electron density

included levels:
4d104f, 4d10nl (n=5-6), 4d94f2, 4d94f5l, 4d95l2, 4d84f3, 4d84f25l



CRM results
E3 intensity = 𝒏𝟓𝒔 × 𝑨𝟒𝒇←𝟓𝒔
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E3 intensity = 𝒏𝟓𝒔 × 𝑨𝑬𝟑
a=-37 a>37 for Z<75

a~37 at Z=75
a<37 for Z>75

Z dependence Za

Population kinetics for the 5s level
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cf) Safronova et al., PRA 68, 062505
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E3 intensity = 𝒏𝟓𝒔 × 𝑨𝑬𝟑
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• CoBIT is a compact but powerful device 
for observation and identification of 
previously unreported lines of tungsten.

• EUV and visible spectra of Wq+ (q=6-13) 
have been recently observed and 
compared with CRM calculations.

• In the EUV spectra of Ag-like W27+, 4f-
5s transitions have been identified as 
the first observation of E3 emission.

• Please search our work with “cobit
tungsten” in Google scholar.

Summary
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