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HIPER: Alienment of 26 European Partners for Laser-Fusion

ESFRI European Project 1st phase from 2008 until April 2011,
but EXTENDED 2 YEARS MORE UNTIL 2013
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® Single major facility construction step to deliver laser energy "
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. Exploit systems separability to accelerate delivery
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HIPER Target: SHOCK IGNITION DIRECT DRIVE (MAIN OPTION)
FAST IGNITION

DRY WALL INDIRECT DRIVE (NO OFFICIAL IN
HIPER; but will be explored by UK and
CHAMBER others groups (i.e.DENIM, Spain)

Facilities to
demonstrate
Laser and Target
repetition

J.M. Perlado, HIPER Experimental and Reactor Chamber Studies, ICENES 2011, May 16 2011, San Francisco



HIPER Zstitt. e fusii Mickear— ( B8

Independent Experiments to demonstrate REPETITIVE OPERATION to
be INTEGRATED in the HIPER Construction

CHAMBER TECHNOLOGY: understanding physics and

propose DESIGNS for ENGINEERING FACILITY (HIPER 4A/

BURST Mode) and next step of POWER PLANT (HIPER 4B)

HIPER 4a

HIPER 4b

Description Experimental facility Demonstration reactor

Operation Bunches of 100 shots, | Continuous (24/7)
max. 5 DT explosions

Yield (MJ) <20 >20 (100)

Rep. rate (Hz) 1-10 1020

Power (GWHh) - 0.3 (13)

T cycle No Yes

Blanket No Yes
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Timeline and interactions
© \HIPER zstina
March 2010 October 2010

Bruno Le Garrec Stephen Sanders

October
2009

December 2010
Advanced design

Lasers/Injector Remote Handling

R=5m

reaction
chamber

HiP_ER 4a preliminary HiPER 4a intermediate
design design




HIiPER 4a Advanced Design = End of...
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HIPER HIPER chamber geometry: design work
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HIPER 4A

Engineering System
No blanket
No Energy extraction

No Tritium Breeding

Chamber shield

Borated concrete

Intube shield

But conceived as
Testing machine

Also for reactor
components.

ZONE 1

Stay between
chamber shield and
FOA shield
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Concrete
D=16 meters

Reaction chamber
SS304 steel alloy
10cm

FWM =W (1 mm)

Beam tube
SS304 steel alloy
1cm

ZONE 3
Outside
the

o 100 M detonation
Bioshield

100 detonations per burst —
12 bursts per year —

—_—

20 years of expected

ZONE 2
Stay between
FOA Shield and

lifetime

Bioshield
concrete
d=25 meters

A0cm Renewable lens Final Optics
Fused silica Assembly
d=8 meters Fused silica

d=19 meters

FOA shield
concrete
2 meters thick

Reference irradiation scenario

/

20 MJ detonation

\

5 detonations per burst
50 bursts per year
s years of expected

lifetime

Bioshield 120000 MJ/yr

5000 MJ/yr

— /
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Temporal profile (left) and Spatial distribution (right) of the energy deposition of

X-rays, He, D and T on a 5 m radius chamber for a 48 MJ target.

KEY ASPECT:

CALCULATION OF TIME AND SPATIAL DEPENDENCE OF IONS AND X-RAYS IN HIPER 4a
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HIPER 4a Standard Tungsten can withstand it !!
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Tangential stress (left) and longitudinal strain (right)
evolution at different tungsten depths.

HIPER 4a Standard Tungsten can withstand it !!
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HIPER 4a Standard Tungsten can withstand it !!

J.M. Perlado, HIPER Experimental and Reactor Chamber Studies, ICENES 2011, May 16 2011, San Francisco



|
=

%‘\\ HIPER HIPER final optic

transmission optics offers simpler solutions
- better optical quality (=smaller focus) for reflective optics at given cost
suggested solution is mature for HiPER (burst regime), development needed for the Demo

Thanks to B. Le Garrec and G. Schurtz

Chamber
diam 10 m




HIPER Jstitty.ce fusie Mikar.- ﬁ FINAL OPTICS

Initially, HIPER laser lines are planned to work on transmission
(l enses). Final optics ncl os
Even for Phase 4a, protection of final optics is an open questior

- lons must be removed
- Effect of neutrons, gamma and Xrays needs to be addressed

Current materials for final optics: Fused silica, KU1?
Irradiation experiments required and (some) already

Mot

........

Identification of defects and
production under irradiation with /
without H.

© - we. Work started in modelling
= 5+ with MD amd KMC and
1t Jexperiments

It is absolutely clear that in both
kind of defects, the number of
defects, both without H atoms and

Irradiation experiments under ICF conditions at NIF (proposed !!!) and a
several more in ions facilities have been already approved
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“HIPER Fusion debris deflector study

(thanks to B. Rus)

trostatic deflector: preferred over magnetic solution due to field mag

m long electrodes located between the final lens and the chamber per




