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e Introduction
e Motivation
e Experimental

e Simple modelli-ng of
“dead layer” in NDD

e Conclusion and Outlook
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A deéd layer in every detector:

e Determines a low energy limit
for any applications

e Imposes an limitation on the
ultimate energy resolution of a
NDD, especially for heavy ions

e Must be taken into account in
some precise ion energy
measurements



Detectors & electronics

e Made of type lla diamonds (Zmm,

250pum)with use of standard
selection/treatment procedure

e Deposited very thin electrical
contact of gold ~20ug/cm”2 thick
(NDD#1) or carbon 10ug/cm”2 thick
(NDD#2)

» Commercial electronics for nuclear
spectroscopy

Irradiation conditions & detector
performance

e MeV energy range -beam line of the VERA
Tandem accelerator, Vienna : ions: '°C,
AU, at 1 - 20 MeV

e KeV energy range —beam line of the
Lebedev instititute Electroststic accelerator:
lons 'H, “He, N, “‘Ne

Measurements
e Detector performance was described at the
last talk

e Results of the PH measurements- at the next
slide




Eventis (normalized)

Events (normalized)

Pulse height spectra of 13C
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Pulse helght spectra of 197 Au
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Ion
Au

130

NDD2 (C-contacts)

Mass Cut-off energy

197 0.928 MeV

13 0.409 MeV

lTon

Au

130

NDD1 (Au-contacts)
Mass Cut-off energy
197 1.520 MeV

13 0.550 MeV

Table 1
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Definition

"Dead layer” in a diamond detector, is commonly
defined as the detector front layer in which energy loss
of projectile does not contribute to the charge carrier
motion, and therefore can’ be measured

The value of the low energy cut-off, Eutoffis
approximately expressed as:

Ecut-nﬁ =E dead (1)

= dead - ion energy depcsited in the “dead layer

Dead layer includes the contact layer + the surface low
EF region + effective surface recombination layer

Approach

We used TRIM and RBS program to obtain the energy
loss of different ions in both detectors. These calculated
energy loss were plotted then vs projectile energy and
theoretical values of energy cut-offs were found via
extrapolation in Exel and compared with experimental
cut-off energy values
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* MeV energy range

lon | Dead layer Extrapolated cut-off | Exp. cut-off
(A) (keV) (keV)
200 8.529
" H 400 13.705 13.823
1000 28.873
200 14.520
He 400 23.146 42.820
1000 47.955
400 126.353
cl 1600 397.963 4009007 |
200 26.287
N 400 42985 137.071
1400 130.070
1600 150.314
200 25.813
Ne 400 42.407 133.167
1400 126.381
1600 146.305
200 147,753
: 400 186.828 928.477
o 1000 964.550
Table 3
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Cut-off energies for NDDs with contacts made
of very thin gold and carbon have been measured for
a variety of ions in the energy range of about 10keV

20 MeV

e Based on these measurements and simplified
ion energy loss model as well, the thickness of an
effective “ dead layer” in the NDD with very thin
carbon contacts is estimated to be around 1000 A ,
the value being comparable with that of best silicon

detectors.

e Further study is needed to understand all these features
more clearly

e [n the near future, we plan to perform a comparative
test of SC artificial and natural diamond detectors at

the VERA- Lab Tandem Facility on a collaborative
basis



