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The diagnostic used
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Hot electron temperature

Exp @ 1ω / 10 µm Al 

I=5 1019 W/cm² / tlaser=320 fs
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Determination of the hot electron temperature Thot

DIRECT

Exp @ 1ω / 10 µm Al 

I=5 1019 W/cm² / tlaser=320 fs

Thot=0.76±0.1 MeV

Thot=9.9±1.1 MeV
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Determination of the hot electron temperature Thot

INDIRECT
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Hot electron temperature

Exp @ 2ω / 2 µm Au

I=1 1019 W/cm² /  tlaser=320 fs
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Determination of the hot electron temperature Thot

DIRECT

Exp @ 2ω / 2 µm Au

I=1 1019 W/cm² /  tlaser=320 fs
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Determination of the hot electron temperature Thot

ÎNDIRECT
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Hot electron number

Exp @ 1ω / Al 25 µm

I~3e18 W/cm² / tlaser=5 ps 
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Determination of the hot electron density nhot or 

total number Nhot

nhot DIRECT

Exp @ 1ω / Al 25 µm

I~3e18 W/cm² / tlaser=5 ps 
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Determination of the hot electron density nhot or 

total number Nhot

nhot INDIRECT

RCF using grooved target:

1) Every RCF is associated to one proton energy

2) Grooves on target allow retrieving the source diameter producing this 

energy

3) A model allows to associate proton energy to electron density:

Eproton=2*Z*kb*Th*(ln(τ+(τ²+1)0.5)²

τ=ωpi*tlaser/2.32

ωpi=(nhotZe²/miε0)
0.5
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protons
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Target with grooves

P.Mora, Phys. Rev. Lett. 90,185002 (2003)
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Determination of the hot electron density nhot or 

total number Nhot

nhot INDIRECT

Exp @ 1ω / Al 25 µm

I~3e18 W/cm² / tlaser=5 ps 
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1) We have shown that we can use simple distant 

measurement for finding information about local 

parameters 

3) We have shown that  this is applicable for both Thot

and nhot

Conclusions

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

II. sweeping 

acceleration III. sheath field 

acceleration

-
-
-
- -
- -
- -
- -
- -
-

-
-

I.

ambipolar

expansion

Surface contaminant (H2O)

H+  ion

Bulk Target (Al)

e
-

H+/other ions
Laser:

few J / ~1 ps (>10 TW) 

Il2 >1018 W cm-2 mm2

Incident

laser

R. Snavely et al., 

Phys. Rev. Lett. 85, 

2945 (2000).

Y. Sentoku et al.,

Phys. Plasmas 10, 

2009 (2003)

S.J. Gitomer et al., 

Phys. Fluids 29, 2679 

(1986)

Thot, nhot Thot, nhot

Diagnostic

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

II. sweeping 

acceleration III. sheath field 

acceleration

-
-
-
- -
- -
- -
- -
- -
-

-
-

I.

ambipolar

expansion

Surface contaminant (H2O)

H+  ion

Bulk Target (Al)

e
-

H+/other ions
Laser:

few J / ~1 ps (>10 TW) 

Il2 >1018 W cm-2 mm2

Incident

laser

R. Snavely et al., 

Phys. Rev. Lett. 85, 

2945 (2000).

Y. Sentoku et al.,

Phys. Plasmas 10, 

2009 (2003)

S.J. Gitomer et al., 

Phys. Fluids 29, 2679 

(1986)

Thot, nhot Thot, nhot

Diagnostic

2) We have shown that indirect measurement (via 

protons) can give information about electrons  - +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

II. sweeping 

acceleration III. sheath field 

acceleration

-
-
-
- -
- -
- -
- -
- -
-

-
-

I.

ambipolar

expansion

Surface contaminant (H2O)

H+  ion

Bulk Target (Al)

e
-

H+/other ions
Laser:

few J / ~1 ps (>10 TW) 

Il2 >1018 W cm-2 mm2

Incident

laser

R. Snavely et al., 

Phys. Rev. Lett. 85, 

2945 (2000).

Y. Sentoku et al.,

Phys. Plasmas 10, 

2009 (2003)

S.J. Gitomer et al., 

Phys. Fluids 29, 2679 

(1986)

Thot, nhot Thot, nhot

H+  ion

e-

Diagnostic

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

II. sweeping 

acceleration III. sheath field 

acceleration

-
-
-
- -
- -
- -
- -
- -
-

-
-

I.

ambipolar

expansion

Surface contaminant (H2O)

H+  ion

Bulk Target (Al)

e
-

H+/other ions
Laser:

few J / ~1 ps (>10 TW) 

Il2 >1018 W cm-2 mm2

Incident

laser

R. Snavely et al., 

Phys. Rev. Lett. 85, 

2945 (2000).

Y. Sentoku et al.,

Phys. Plasmas 10, 

2009 (2003)

S.J. Gitomer et al., 

Phys. Fluids 29, 2679 

(1986)

Thot, nhot Thot, nhot

H+  ion

e-

Diagnostic

TASRITASRI

Local Distant

Direct

(electrons)

Indirect

(via protons)

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Little Δφ

Strong Δφ

Electron spectrometer

Image Plate

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Little Δφ

Strong Δφ

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Proton+electron

spectrometer

Al filter 2 mm thick
(TR) IP

Al filter 2 mm thick
(TR) IP

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

- +

- +

- +

- +

- +

- +

- + 

- +

+  -
+   -
+   -
+  -

-
-
-
- -
- -
- -
- -
- -
-
-
-

Bulk Target (Al)

e
-

H+/other ions
Incident

laser

H+

Little Δφ

Strong Δφ

Little Δφ

Strong Δφ

Proton spectrometer

Radiochromic films!


