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Various beams for RBS at |IFIN-HH

g = TP l-r-'-'-.-.-
. P




»E..: function of K and dE/dx (mass and depth of target nucleus);
»Measured spectrum iIs the sum for all contribution of constitutive
elements;
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COMPOSITION ANALYSIS:

Enargy e’

T1-47% ;NI -43% ;Nb -10%
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DEPTH PROFILLING OF ELEMENTAL CONCENTRATION:




Zr layers zone

Buffer Ti layer zone

Ti layers zone ?l l
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»For real characterizations different ions, energies and incidence
angles are used.
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THICKNESS OF NANOSTRUCTURED LAYERS:

RBS with 9,65MeV N**

Ti layer(buffer)
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What to do for characterization of surface micro-structured materials?
>»MICRO-BEAMS
There is NEW solution for low cost micro-beams systems

Sample analysed by RBS
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RESULTS (estimate of focusing effect)

I, [NA] louT[NA] | Jour[NA/MmM2 | Gain[Jg,1/J
Collimator 8,48 8,48 1
3mm

Capillary 26,66" 8,48 339,5

2/0,15mm

Capillary 26,66" 8,48 3 596,8 70,38
2/0,08mm

UNOTE: Measured currents are only approximations of real ones,
possible contributions of electron currents being neglected!
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=low energy ions of Ne’* are guided trough capillary tubes even for
small angles of misalignment with the beam axis

=the transmitted beam of 8keV Ar8* trough a tapered glass capillary
need some tens of seconds to reach its maximum of intensity

=experiments with beams of MeV ions transmitted through tapered
capillaries revealed a focusing effect most probable based on total
reflection at small angles



RESULTS (energy spectrum of transmitted beam)

RBS spectra for athick Au sample obtained
with direct (a) and transmitted (b) beam




Sample analysed by RBS

EXPERIMENTAL SETUP




Various beams for RBS at IFIN-HH

» FOCUSING OF MeV ION BEAMS BY TAPERED GLASS CAPILARIES




RESULTS (energy spectrum of transmitted beam)

RBS spectrum for a layered sample of
e AU100nm=Crignm-Siinick Obtainep
gl | ions transmitted trough a conjical capillary

\ (®,,,=0.08mm)
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The two RBS spectra shows two components of transmitted beam:
-an undisturbed beam (initial energy and energy dispersion are conserved)
-a fraction of the initial beam having a large energy dispersion




RESULTS (energy spectrum of transmitted beam)
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Experimental and simulated RES spectra
with transmitted beam of 2 9heV’ He
through E0pwm tapered glass capillary
fora S0nm Au laver on Al substrate
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RESULTS (energy spectrum of transmitted beam)

Deduced energy spectrum for transmitted
| beam through 50p.m glass capillary; the
undisturbed fraction ofthe beam is app. 50%

-

I-l- ___.=..I__|.—-—I-I-—l—ll—l—-—lj— - — il— -— lI-—I o lI—F — ¥
1000 1500 2000 2500

EnergyikeV)




RESULTS (energy spectrum of transmitted beam)

RBS analysis of Au on Al sample with aligned (point)
and misaligned beam (halo)
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Beam profile

‘ BEAM

Zn (background)

W wire (20um




Beam profile

Data: Datal_R —un—R

Wodel Larentz 3
Equation: y =0 + (Z*AFI (wi(4" exc) 2 +wh2)) Lorentz fit of Datal_R

Weighting:
Y Mo weighting

Chi*2/DoF = 000065 Horizontal beam profile
R'2 = 009488

yi -0.07363 +0.01935
®E 0.17453 =0.0013
W 0.08333 £0.0053
A 0.13658 +0.00889
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Divergence of the beam
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Lorenz fit of profiles
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Measured divergence for 200pum out capillary = émrad

[34252009 11:00 "MGraph23" (24548927]
Linear Regression for Datas_Dmm:
YW=M4+B*MX

Parameter Walue Error

A 0.131 36 0.0061 3
B 0.00615 1.353492E -4

R =D M F

099976 0.004 95 0.01396

k-
@
&
-
|
o
e
=
W
o
@
=

= D[mm]
—— Linear Fit of Datab_Dmm

Distance to the target [mm]




Various beams for RBS at IFIN-HH
> FOCUSING OF MeV ION BEAMS BY TAPERED GLASS CAPILARIES




Various beams for RBS at IFIN-HH
>»FOCUSING OF MeV ION BEAMS BY TAPERED GLASS CAPILARIES
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Conclusion:

Even a cyclotron is not dedicated for RBS, we can achieve
Interesting results




Thank you for your attention




