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Beam Divergence [}

Doppler shift in the nonrelativistic approximation is

AAy, = 4, Y cos 6

C
1/e-width of line profile
Ady, = A2y tan 0L = A, tan 6 ©,,
v
: : oV
With beam divergence @, =—+
v

Ay, = (A%, ~ AR

Ady and A4, are 1/e-widths of the profile actually measured and of the

instrumental broadening of spectrometer system, respectively.
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Beam Species Ratio 1]

H, line intensity originating from each ion species is
I, =Kn > F'A
|

(4)
| =3s,3p,3d, k=H", H, H
where |:|k: fraction of the particles produced from k ions
T = jn . dl gas-target thickness along the beam path
The ion species ratios are
:H; _c, :a,H; | 2H§ _c,, :a,H; 5)
H* a,H* H* a,H*
with the correction factors [21[3]
S ETA M ETA
Cy = o ' (6)
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Experimental Setup
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Spectrum of Doppler Shifted H_, lines

Doppler Shift of H line
2500 - " - 2.2 % error
1 unshifted H_
] Pressure = 2e-4 Torr 1
2000 - ) IF’oivi:3 . = 400 W l ( )
. : H,0" (1.062 nm) DA
= V. =225V 12 degree angle
8 1500 vV =ov
- H," (2.557 nm)
= I Slit width =0.1 mm
2 ] /\ H ’ Integ. time =1 s . -
& 1000+ H (314 nm) This is because
= ] magnetic field is not
500_- H (4.434nm) .
| N \ Sy VA e properly aligned.
649 650 651 6é2 6%3 6%4 6%5 6%6 6é7 6é8
Wavelength (nm)

Species | Peak(nm) | Shift(hm) | Computed Error(%) cos angle
H+ 651.843 4.437 4.542 -2.318 0.977 12.361
H2+ 653.138 3.142 3.212 -2.176 0.978 11.975
H3+ 653.726 2.554 2.622 -2.612 0.974 13.124

H20+ 655.218 1.062 1.071 -0.806 0.992 7.280
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Beam Divergence

Instrumental Broadening with Hg 690.752 nm Gaussian Profle of H '
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Wavelength (nm) Wavelength (nm)
( Viewing Angle = 12 degree, Instrumental Broadening = 0.093 nm)
: Doppler Shift Measured 1/e-width Divergence
Species : tan 12
(nm) width (nm) (nm) (degree)
H+ 4.437 0.128 0.088 0.213 5.343
H,+ 3.142 0.136 0.099 0.213 8.513
Hi+ 2.554 0.142 0.107 0.213 11.326
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Ratio of Beam’s lonic Species
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Correction Factor According to Gas-Target Thickness J,
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RF Power Effect on Beam Species Ratio

Correction Factor According to Gas-Target Thickness
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Beam Composition as a function of Microwave Power
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Beam Composition as a function of Microwave Power
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Beam Composition as a function of Microwave Power
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Conclusions
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Future Work
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