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THzbeamlineat FLASH (I)
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- FEL vs conventionallaser: completelydifferent physics
behind.

- So how do we characterizethe propagationof FEL light?

FLASH tunnel devices



THzbeamlineat FLASH (II)
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- Spectralrange10 ςнлл ˃m (30 to 1.5 THz). 

- fs to 6ps pulse durationwith pulse energies~ 10 ˃ J.

- Synchronizedto FLASH-XUV pulse.
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Theorybehindthe story (I)

- Thebasicproblem: definingbeamwidth.

- Second-moment based̀ as the beamwidth: why?

Nongaussianintensity profileGaussianbeampropagation
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Theorybehindthe story (II)

- It leads usto a quadraticpropagationrule for anylaser 
beamĄ M2 method!
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Second-momentdefinitionĄ

Ą
Wx= 2̀ x

M2 = propagationfactor!

A.E. Siegman, StanfordUniversity: Howto
(Maybe) MeasureLaser BeamQuality, 1997



Albert Macià Alcaide. DESY Summer 
Students 2009

7

Experimental data (I)

__ =

CCD camera picturesalongz axis, aroundbeamwaist
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Experimental data (II)

- MATLAB programextractsthe background. 
Thisishow our beamlooks like!
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Data analysis. Results(I)

=˂47 ˃ m

M=4,7

Ideal gaussianbeam: M=1
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Data analysis. Results(II)

=˂ 52 ˃ m

TiSaat FLASH: M=3

M=4,1
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Conclusions

1- Final result:

2- FEL light propagateslikeconventionallaser light!!

3- M factor iswavelengthalmost-independent! 

3,04,4 °=M
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