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The Goal of the Internship

« \/erify we can characterize thin targets with X-Ray
technique;

* (Characterize more targets with multilayers to
improve the benchmark for the X-Ray technique.




Measuring thin targets
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Alpha energy loss technique

Thickness calculation using AEL:

E, Comparative spectra; AEL with “**U

. jEf <d5>‘1 A SE
X = — == X =
Ei dx S(Ek)

Ex=E;

(s7)

Spectrum without film

Spectrum with film

Rate of counts

[ 1

Pre-amp | Detector
Voltage HV
Vacuum Supplier | Supplier

Pump Pre-
D [ B L ! k ce b by IS .
. 5.5 6 6.5 7 7.5 8 8.5 9 B

Signal
Amplifier

amplifier
8 g

Energy (MeV) Xy

Computer

Alpha Energy Loss setup schematics
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X-Ray attenuation

Target/ Thin film Comparative Spectra: Cu X-Ray Atenuation
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1 — Computer with MCA
2 — Pulse processor

3 — Silicon detector

4 — Thin film

5 — X-Ray source

6 — Lead bricks

7 — Detector and source support
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Niguel cover

Rext cov = 15.24 mm

Rintcov = Rw = 3.55 mm

X-Ray

Setu p - Rext con = 2.82 mm
Rlin.t coll — 2.33 mm Rdetectur = 2.82 mm
DEteCtor Collimator Silicon detector
- [ | =
0.6375 mm
— lo.225 \ £ . 0.5 >
. mm .
0.0125 mm mm
I
| w |cr Al
|
I
———————————— - 2. 22 =2
A — 0.9 mm % % B
0.254 mm ’ %



Target measurements with X-Ray technique

Tarcets Layer being Thickness Previous measurements
& measured measurements (pm) Thickness (um) / Method
Au film 0.177 + 0.007 e

AEL

1.59 £ 0.06
AEL

1.23 + 0.04
RBS

Au-(12.2+0.2) x 1073
RBS

Au-(11.4+0.4) x 1073
RBS

Au-(12.0 + 0.6) X 1073
RBS

Sn film with Al coating (D3) 1.61 £+ 0.01
Sn film with Al coating (F1) 1.13 4+ 0.01
Au film with Al coating (n2) (39+8)x 1073

Au film with Al coating (n&) (46 + 8) x 1073

Au film with Al coating (n5) (35+8)x 1073




TOPAS Simulations
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Conclusions

Reassured that X-Ray technique
s a useful technique to
characterize targets.

More multi layer targets were
characterized to add to this
techniques benchmark.
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X-Ray Energy Spectrum

Cu X-Ray Energy Spectrum
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X-Ray Setup - Detector

Channel Resolution calibration

Calibration: Channel vs Energy

Calibration with the known X-Ray energies of
the materials present in the X-Ray source:
Cu, Rb, Mo, Ag, Ba, Tb.

Cu X-Ray Energy Spectrum
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X-Ray Setup - Detector

Energy Resolution calibration

Calibration: Energia / Resolution

The resolution of the detector

Resolution

changes with energy and it’s

given by:
2.356 0
R =

E

1
R=k-—+b
VE

1
k= (1.9+0.5) x 1073 MeV2
b=(—1+3)x1073 | .
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X-Ray Setup - Detector

Intrinsic and Geometrical efficiency

Intrinsic vs Geometric Efficiency

‘ Theoretical geometrical

Efficiencies

—— Geometric efficiency:

Intrinsic
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1 — distance between the
letector face and the X-Ray source
~ — interior collimator radius
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X-Ray Setup - Detector

Total efficiency

Total Efficiency

Efficiency
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TOPAS Simulations

v" Measurement simulations to check how reliable the measurement would be.

Simulation | Thickness (o) Error

800 nm Sn film 800 + 4 0.04 %
1300 nm Sn film with 1600 nm Al 1421 + 4 9 %

1400 nm Sn film with 1600 nm Al 1523+ 9 8 %
1300 nm Sn film with 1800 nm Al 1437 + 4 11 %
1400 nm Sn film with 1800 nm Al 1537 + 5 10 %

100 nm Ag with 50 nm Al 104 + 2 4 %
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