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MAGIX@MESA

Extracted Beam

(EB) Mode
* Eax = 155 MeV
Lnax = 150 uA

* External Target Experiment —
P2

Energy Recovery Linac
m (ERL) Mode —

¢ Epmax = 105 MeV
Lnax = TMA

* Internal Target Experiment-
MAGIX
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Entries 1e+10
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Std Dev 0.01086
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MAG %

Scattering Chamber

Differential Pumping

Spectrometers
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Moitivationl: The MAGIX
SWishlist!

Precision

e Low Backgrounds

High Resolution

 Angular Resolution (0.05°)

e Relative Momentum
Resolution 104




Ihe Jet-largef

Luminosity
/ Lominosity

¢ ~10%° cms! (at 1 mA)

No windows at all

* Neither the beam nor the
scattered particles have to
pass a wall

% % Spin Polarization
/ |

e Not possible due to high
pressures



Hydrodynamics.|
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Hydrodynamics.

Convergent Section Divergent Section

acceleration

deceleration



Hydrodynamics |
DIroCess

Ldu  1dA  1dp_
wdr Adz pdx

a? = <@> Speed of sound
do

ldu 1dA 1 dp

0 Derivation along the sireamline
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ou 1 Op Component of the Euler equation along
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Design .of the LavalNozzle

1 dA
A dx

1 du
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acceleration acceleration



Design .of the Laval Nozzle

Mach number
p (bar) d (mm)

p (g/m)
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__ Asymptotic velocity function leads to

a turbulent-free flow at the Nozzle's exit
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\ Flux only in vertical direcftion,
gas is not accelerating any more
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Temperature drops during acceleration
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LCluster Jets

Hagena parameter I'* provides an empirical access to

the prediction of cluster sizes

R 0.74d 0.85 - Gas dependent constant k
kp : n - Stagnation pressure p,
" O\tan Ao s - Temperature T, of the Gas
[ = 529 - Nozzle diameter d,,
TO ' - Expansion half angle aq s

- T < 200: flow without cluster formation
- 200 < T* < 1000: transition to cluster formation
- T > 1000: immense condensation of clusters



Ihe Jet-larget
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transfer part

cold head
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.| cold stag(e turbomolecular pump

accelerator beam

vacuum gauge



Rearrangement.of Al
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sity Profile

Jet beam profile measurement

Gauss + offset
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Proton Formfacior

Cross Section do/dQ [ub/s]
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Elastic Scattering (pyage; = 3.15 - 10'%/cm?)

— J.C. Bemavueret al., PRL107 (2011)
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Summary/Outlook

e Aspired Luminosity
* Low Backgrounds
e Proton Formfactor

Outlook

* Angular Range
* Veto Detector
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