
FLUKA Analysis of the Large-Kick Event in
2008

N. Shetty, A. Lechner,
( on behalf of the FLUKA team )

C. Bracco

and with contributions from
J. Wenninger, M. Sapinski, B. Auchmann

Quench Test Analysis Working Group Meeting
March 28, 2014

1 / 7



Introduction
Quench event number 2
(not a quench test)

Documented in LHC Project
Note 422. A bunch of 2×109

protons quenched a MB in a
large vertical kick (750µrad)
event

No quadrupole magnets
between the kicker and the
dipole -> simple beam trajectory

Beam emittance = 2 µm
(assumed)
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BLM dose comparison (ideal orbit + kick of 750 µrad)
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Simulated BLM profile is shifted by one BLM
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Orbit oscillations and MADX simulation

S (m)

3100 3200 3300 3400 3500 3600 3700 3800 3900

Y
 (

u
m

)

-10000

-5000

0

5000

10000

15000

Vertical beam trajectory (80urad kick)

ideal orbit

measured orbit

Vertical beam trajectory (80urad kick)

S (m)

3100 3200 3300 3400 3500 3600 3700 3800 3900

Y
 (

u
m

)

-10000

-8000

-6000

-4000

-2000

0

2000

4000

6000

Vertical beam trajectory (750urad kick)

ideal orbit

measured orbit

Vertical beam trajectory (750urad kick)

Measured data shows large
orbit oscillations. In preceding
injection, beam kicked by 80
µrad reached IP3. (BPM data
courtesy of Jorg)

After matching using MADX,
"real" vertical offset and kick
were estimated at the center of
the kicker. (See Chiara’s
presentation)

X = 1.4 mm, X′ = 70 µrad
Y = 3 mm, Y′ = 710 µrad
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BLM dose comparison (real orbit + kick of 710 µrad)
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Good agreement between simulated and measured BLM profile
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Energy density in MB.B10R2
Energy density (mJ/cm
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Max. energy density in the
collar, not in the coil

Depends on horizontal
deflection

In the coil, max. energy density
is ∼ 25 mJ/cm3

Calculated quench limit is ∼ 38
mJ/cm3 (See Bernhard’s
presentation)
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Conclusions

Large-kick event (quench event number 2) analysed in detail

Very sensitive to initial conditions (X, X′, Y, Y′)

Tracking simulations required to match large oscillations

Simulated and measured dose of downstream BLMs agree
within a factor 20%, though the simulated impact is slightly
upstream

Max. energy density in the coil ∼25 mJ/cm3, within a factor of 2
when compared to the quench limit
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