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DEFEL

e Electrostatic DEFlector (DEFlettore ELecttrostatico):
the chopped beam line of the Tandem accelerator at
INFN-LABEC
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Capabillities of the DEFEL beam line

e Pulsed bunches of:
Duoplasmatron: p (and a)
Cs-ion sputtering
source: p, Li, C, O,

Si, Ti, Fe, |
e Energy:
1+6 MeV for protons;
1+-few tens MeV (heavier ions)
e Bunch frequency:
up to ~10kHz

e Average ion multiplicity:

hundreds particles and more




From continuous to pulsed beam
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lons are deflected from the beam line axis for most of the time (PreDeflector)
For time windows of ~ 1us, ions are allowed to enter the main Deflector




From a continuous to a pulsed beam
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beam pulse transmitted
through the final slits!
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The role of the final slits S3

Aperture of slits on y axis =

number of transmitted ions per pulse (it also depends on beam
current — once voltage steps, deflector plates length and
deflector-to-slits distance are fixed)

spatial resolution

Aperture of slits on x axis =2
spatial resolution

Tipically, 4-independent sectro slits (by Fischer Gmbh) -
30-50 um spatial resolution
~50 um uncertainty on aperture size

-> Not suitable for precision applications!




Our new slits

e Aperture formed by 4
iIndependent blades

5| e 30 mMm X 30 mm maximum

size
e 1 um resolution

& Y ¢ Designed for high vacuum

applications

e Tungsten carbide blades
with a 0.5° knife-edge




How to look at the beam

After_Pre_Deflecor
START )

e Typical devices:
Beam profile monitor
Luminescent quartz

e downstream the final slits,

transmitted beam intensity too low |

e Need of a new visualisation

system




The Aptina camera

e 752 x 480 pixels
e Pixel dimensions 6x6 um

e Programmable through
serial interface

e Images acquired

using services
added to Linux kernel

(MT9VO034)




Here Is the beam

Slits aperture 1Imm x 400 um




Here Is the beam

Slits aperture 200 x 200 um




Here Is the beam

DEFEL Flnal 30um x 30pm

100
X ()

3 MeV protons

A new sensor (Aptina, 5M pixels, 2x2 um pixel size) is going to be tested..




10 MeV Si implantation in diamond

State of charge = Si3*

Energies = 8 - 11 MeV

Probe size = 0.2 to 1 mm wide (xand y)

Implantation times ranging from 100 us (pulsed) to 1 h (continuum)

Fluences = ~109 - ~10%6 cm-2



Results

5.6x1013 cm™2

1.1x10'3 cm2

2.3x1012 ¢cm™

3.7x10 cm™2

Mono-INFN
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Refractive index control

e 2 and 3 MeV proton implantation in the low damage
regime

e fluences (®= 10%3 - 101" cm2) measured at the Florence
microbeam

« refractive index variation OPD =(n-n,) of implanted
diamond measured at the Florence INOA




Experimental data: OPD vs. Fluence
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Diamond studies at LABEC

PRL 105, 233003 (2010} PHYSICAL REVIEW LETTERS
Evidence of Light Guiding in Ion-Implanted Diamond

Department of Ener

Experimental Phy (il 'S re of Excellence,

M. Vannoni
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S, Calusi, L. Giuntini, and M. Massi
Diamond & Related Materials 19 ( 0) 428-431
Contents lists available at ScienceDirect

Diamond & Related Materials

journal homepage: www.elsevier.com/locate/diamond

Controlled variation of the refractive index in ion-damaged diamond

P. Olivero *>*, S. Calusi ”¢, L. Giuntini ¢, S. Lagomarsino 9, A. Lo Giudice *°, M. Massi ¢, S. Sciortino ¢,
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IBIC study of a CdS/CdTe solar cell

Sb,Te; 100 nm

CﬁdTe 0, 8000 nm>

CdS:F 100 nm
Zn0O 150 nm

ITO:F 200 nm

Soda-lime glass

| lighting
direction



IBIC study of a CdS/CdTe solar cell
*3 MeV He ions nvs NQY

the set-up for beam current
control allowed an easy and fast
intensity reduction down to 103
particles per second injected
directly into the solar cell

echarge collection efficiency
(CCE) maps show
Inhomogeneous response due to
the polycrystalline nature of the
CdTe bulk material
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e maps show non-uniform decrease
of CCE: large grains with higher
efficiencies more sensitive to
radiation damage ®=5*10° ions/cn? @=10" ions/cn?
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_ . Nuclear Instruments and Methods in Physics Research B
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journal homepage: www.elsevier.com/locate/nimb

IBIC analysis of CdTe/CdS solar cells

E. Colombo®®, A. Bosio®, S. Calusi®9, L. Giuntini9, A. Lo Giudice ", C. Manfredotti *®,
M. Massi?, P. Olivero®®, A. Romeo®, N. Romeo®, E. Vittone ***

@=2*10" ions/cm® ®=1.510" ions/cm?




Thank you for your attention!

The collaboration: L. Carraresi, F. Taccetti, L. Giuntini, A. Castoldi, C. Guazzoni, G.V. Montemurro, C.
Czelusniak, L. Castelli, M. Massi, N. Gelli, S. Calusi, L. Liccioli, A. Mazzinghi, C. Ruberto, L. Palla,
M.E. Fedi, P.A. Mando, F. Taccetti
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