Optical Emission Spectroscopy Study of the Plume During Laser Ablation of
Boron-Rich Target
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4 Introduction N Results N a
* Pulsed laser deposition is a method of Boron Target CONCLUSIONS
physical vapor deposition (PVD) used to * No BN or B,N molecular spectra
produce two-dimensional materials? * Molecular spectra all from N, systems (mainly 1% positive and 1t * There was no dissociation of gaseous N, by
* BN is isoelectronic to C and can form similar negative) the laser
allotropes? * Atomic lines all from Boron ablated from target * Atomic feedstock for molecular formation

originates from the ablation site
* No BN or B,N formed in the plume of the

* BNB is a precursor to formation of BN thin * N, not dissociated, only exciteo

films? :
e IR Boron target in N,
We studY the physics and chemica |net|c§ 0 N, 1%t Positive Band heads » Both BN and B,N formed in the plume of the
the ablation plume frc?m B and BN.targets.m Figure 2. Temporal evolution (500.8 nm, 504.6 nm) BN target, regardless of whether the
different gaseous environments with spatial ;Lem'zs'é”:\l'”tens'ty ofB,N, Figure 3. OES image of Boron in N, at environment was He or N,
and temporal resolution SR >00 nm central wavelength. * With BN, atomic species were found near
0 the target, while molecular spectra were
o o found several millimeters awa
Apparatus " !
e Pulsed Nd:YAG laser of wavelength 355 nm with Broadband Spectrum of B in N, at 1.2 ps Broadband Spectrum of BN in He at 1.2 ps
pulse duration of ~7 ns and fluence of ~9 J/cm? the o5 410 BII ~y BNl 3500, -
surface of the target ol x ¥
* Evaluation of species by optical emission 2 i Y N, 1 B 1l Futu e WOrk

spectroscopy (OES), using Horiba IHR550
spectrometer and PI-MAX3 ICCD camera
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* Further spatial and temporal study of BN target
ablation
 Higher resolution OES imaging of BN spectra

* Delay generator with ICCD to take exposures at
different points in the plume duration

1500

Intensity (Arb. Units)
w I
(O8] (W) B~ ()] )]
Intensity (Arb. Units)
S O
S S
5 o
N
P
PR
=

N
o

y Dove prism rOtateS Iight from d blation pl ume in 426()0 47|00 48|00 49|OO 5000 5100 52|()O 53|OO 1004?600 47|OO 48|00 49‘OO SO‘OO 51|OO 52|00 53|00

order to capture entire plume in single exposure e (8 et (8
BN in 400 Torr He ana No; Bin 400 Torr N, Figure 4. Broadband spectra of Bin N, and BN in He. Both spectra are taken at 1.2 ps .Note the peaks in the Boron spectrum Refe rences
are all due to either Boron or N,, while there are peaks for B, N, B,N, and N, in the BN spectrum. —_—
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from target; chemistry happens in the

Figure 1. Diagram of ablation apparatus. plume from species ablated from ta rget

Figure 5. Comparison of images at 510 nm central
wavelength of BN in He. Note the atomic line is
closer to the BN target than the band head is.
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