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Laboratory investigation of ultraviolet emission spectra of Fe°+* for

magnetic field diagnostics of astrophysical plasmas
Ynsh\k\ Mlya1 Naoki Kimura?, Masaaki Baba* ¢, Yuki Nagai, Priti°, Daiki Ito!, Nobuyuki Nakamura?!

The University of Electro-Co I for F ience, National Institutes of Natural
hool of Science, Kyoto University, Phot search Center, Kobe University,
5PG Department of Physics,

# Investigating the solar magnetic field contributes to Y
understanding the solar activities, e.g., coronal heating. F
#1n 2015, the novel magnetic field diagnostics technique s
based on “magnetic field-induced transition (MIT)” of Y
Fe®* was proposed [1]. o — Wy
# MIT is caused by the magnetic mixing with ‘D;,;&‘Dy/z B o /
states. “D,; %P, ,, initially M2, becomes o : . /
# The mixing depends on the energy dufference AE
een 9D 87D, , states. So, the AE is an important st
parameter for the rate of MIT. g
® We will use 3523p%3d “Fy,Ds,, 5, transition in UV
region to derive AE.
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Experimental Method Result and Discussion

COBIT Parameter for Fe?*(Fe(Cqts),)
# Electron Beam Energy: 240 eV
+ Beam Current: 10 mA

* Magnetic Field: 0.08 T

# Drift Tube Voltage: 150 V'

® Gas Pressure: ~10°

CoBIT Parameter for Ar, Ne

# Electron Beam Energy: 110 eV

# Beam Current: 3 mA

 Drift Tube Voltage: 50 V

# Gas Pressure: ~10° Pa ! - o e

Final Goal: To get A  precisely.
This presentation: *F,;—D,,; and two UV transition
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Plasma-assisted laser
spectroscopy [14,15)
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[ Wiavolangth (o § “Contribution' certainty [nm).
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[ Grating: 1200 - 3600 gr/mm Cr==r
#Focal length: 0.32 - 0.85 m
# Detection range: ~70 - ~7 nm

i 18 Concept ofasr specroscopy fo P g

The populations of 4, and Dy,

are close. Therefore, LIF from We expect that 4, = “Dyy, 5/ W) o =D { -
4D, will not be observed. can be resolved by using this |
25 Measuring F, , — D, spectrometer. Therefore, we will
- ce;surmu 772 512 get AE appropriately by using ot
selectively. direct measurement. Gale. (13) 85 Fi.13 o
Summary Reference
@ We succeeded to measure Fe®* transition in UV region. All of them G} {3 5% S 5s. 1 (oo, Ei‘,”st“;:;ii:’ﬂ;‘"m‘s;"“,ﬂ:“éé?‘\‘:&m
e e e L o
are the first measurement in the laboratory. Furthermore, the line Hp o mgum%npm B na,ms‘tzmé) [u]NlSr Ammsvmn st
(i) has never been observed. (51U €t Aetrophys 5. 826, 219 (2016) (121 . s wo4 547
# This work contributes to next step to utilize laser spectroscopy for (515, <2 fsopvs. 1,337 8 oz, (ST A
4F, Dy, transition. iy 5 2 00113 s o B
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