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the Windows of the TDE
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‘e Dumps Lay in Point 6

CERN's Accelerator Complex
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Dump when
peration demands it

« 2800 bunches with 1.2E13 protons
per bunch at 6.5 TeV - 7Te

« Swept by deflection magnets to
reduce energy density

* In emergency the beam is dumped
immediately in the machine

« 1200°C within 80us inside the core




,e Dumps in the LHC is
arge ... very Large

» 8m of graphite, 0.7m in diameter

* Protected in nitrogen gas

* Enclosed by two windows



?erview of the
ump Core itself

Stainless Steel

Uranus 45

Sx 700mm
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’ndows ensure separation
etween Vacuum, Nitrogen

and the Surrounding
* Upstream: Downs’rream /
carbon plate + steel (SS316LN) foil titanium plate




ole Dump Vibrates Due

to Induced Mechanical Waves

Vibrometer Data from UD62 - 12-06-2017 10:50:21 PM
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atively Low Frequencies
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‘mle Dump Vibrates Due
to Induced Mechanical Waves

e Influence on all connections

* Improvement of connectors and
windows ongoing

* Simulation of the whole core In
progress
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,—Dyna is the Fastest

xplicit Solver on the Market
* General purpose explicit dynamic finite
element program

* Entirely command-line driven
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,pact Simulation of Whole
eam with Pattern of Single
Bunches

* Cover all dynamic effects

* Developed method applicable
for other projects



ich Windows were
imulated?

{.
* Plot shows measure for the stresses caused by
the interacting proton beam (v. Mises Stress)

* Whole sweep lasts 80us
* Around 2800 bunches are simulated



FCC - Cere - Transient Mechanical
Time = L]

Contours of Pressure

max IP. value

max=-0, at elem# 1

hi

b

 Just an approximation of pressure
* Energy deposition too low

* Mechanical data at room
temperature

ferent Application:
CC Dump*

Pressure
22086406
2.221e+06
2.145e+06
2.068e+06
1.991e+06
1915406
1838406 _
1.762e+06 _
16856406 _
16086406 _
1.532¢406 _
14556406 _
1.379¢4+06 _
13020406 _
1.226e+06
1.149e+06 _|
1.072e+06 _|
9.95Te+035
9.101e+05
24256405
7.650¢+05
6.304e405
6128405 _
53626405

4.506e4+05 |
3.830e+05
3.064e+05
22086405

T S e T T |

1.532e+03
76500404
-1.770e-03

* Shear strengths unknown

 Thermal material
properties are estimates







P
HL-LHC BCMS filling

2604 LHC BCMS
bunches

Bunch intensity:
2.0ell

Beam emittance:
1.37um rad

ice of Beam Parameters
ased on Highest Temperatures

N,

HL-LHC STD filling

2748 LHC STD
bunches

Bunch intensity:
2.3ell

Beam emi’r’rcmce:/
2.08um rad "




eposition

Non-matching mesh and binning
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Source of Graphic:
https://edms.cern.ch/document/1891910/1

delling of the Energy

Total kinetic energy in
FLUKA bins divided by
volume of a FLUKA bin
to have an energy
density field

Between data points a
linear interpolation takes
place

Energy deposition
density requested close

centroid


https://edms.cern.ch/document/1891910/1
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