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Ejection Region of the PS with the Dummy Septum in SS15
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Simulation strategy

Generate a realistic beam distribution at the start of SS15

Transport it with Fluka through SS15 — realistic interaction with the
dummy septum blade

Evaluate the losses in SS15 — dose rate Map .

Track the remaining particles through MU15 — correct propagation in
the magnet (Fluka geometry does not contain the curvature)

Transport the distribution in SS16 — realistic effect of the complex
interaction with the blades of SMH16

Evaluate the losses in SS16 — dose rate Map

The circulating beam at the end of SS16 can be tracked in the rest of
the machine to check for hot spots along the ring

Sum the dose rate maps — dose rate Map,_, | = Map,: + Map,

Nomenclature: start of $5(N) means end of the coils of MU(N-1)




FLUKA Transport through SS15 — Single event displays

a fraction of the primary beam interacts with the blade
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interacts with blade

photons

relative beam loss extracted by counting the protons entering the
vacuum chamber of MMU15

due to interaction of primary protons
—> secondaries produced - hadronic
and EM showers producing other
charged particles, neutrons, photons
with a wide range of energies

Xlmm]

ISPl Figure 9: Start of 5515 and position of the blade Figure 10: End of §515, hole in the distribution



FLUKA Transport through SS15 — Single event display

event2
Primary interacts with blade
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Expected Residual Amb. Dose-eq Rates with Dummy Septum 15,
due to primary beam interactions within SS15

Figure 8: Aggregated distribution at the start of $515
for the core (red) and for the outer island (blue)

example: -
cooling time 40 days :
ISL beam: 0.47% loss | 4 CORE beam: 0.06% loss
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FLUKA Transport through SS16 — Slngle event dlsplays

neutron
photons




FLUKA Transport through SS16 — Single event display




Expected Residual Amb. Dose-eq Rates with Dummy Septum 15,
due to primary beam interactions within SS16

Figure 8: Aggregated distribution at the start of $515
for the core (red) and for the outer island (blue)

example:
cooling time 40 days

ISL beam: 0.24% loss
(2.4x1019 lost p/s)

CORE beam: 0.1% loss
(1x1010 |ost p/s)
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Expected ReS|duaI Amb
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Dose eq Rates with Dummy Septum 15

H*(lO) due to
mteractlons within SS15

beam loss ~0.53%

1086
L
16688

example:
cooling time
40 days

beam interactions in
blades of SMH16
reduced by 60%

COREbeam 0. 06% Ioss

total absolute beam
loss 0.9%: same as

[u/AsH] arey be-asoq 'quiy |nepisay

0,1 today
8,01
LR [ H*(10) due to
IR |1 €— | ; .
: L interactions within SS16
CORE beam; 0.1% loss beam loss ~0.34%
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Present Situation: SMH16 too radioactive with MTE

PS Ejection FT16
Dose rates in [uSv/h] at 10 cm (ext. ring), 40 cm (inside ring)
17/12/2009

Measured 40 days after
the end of the MTE

fjf’" operation (M.Widorski) Residual Amb. Dose-eq

' Rates after cooling time
of 40 days In
the region of SMH16

)
-
2

assumption:
pencil beam,
1% beam loss
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4
Residual Dose Rate (uSv/h)

¥ Fluka along the measured points ¥ Fluka along the measured points
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Expected Total Radiation Field and Residual Activation along
SMH16 with Dummy Septum 15

algng green line (beam level, at 10 cm distance) along blue line (beam level, at 10 cm distance)
100

—_~ =
= E . . . —_ 10% = : : : :
= = FEAEE R e P Eealli) i <0 CEys < = internal to the PS rin cooling time 40 days
> — =~ = ¥ g g Yy

. ¥ L
5 . . .
® 10° = ¥ ¥ -% 100 e, measured data
— = measured data b Ty e
o ~ o o R G o o e o

, . v Ty .
o _._—o—++ 7v7+++++ ., ISL, 0.24% beam loss o ey R A : 7v7_v__v_+++ .
8 :.__ v_7':"_—Y—:;;F:;:*VZFJ:F e e _o CORE, 0.1% beam loss g e —‘——v—v—:;::;:+ ++H+++—v—
-8 10° Sl p o _v:'7_"_—v—:;ifvf—Y—_y_ivi_Y_++ .o _8 10° = e Total H*(10) == :—v—_,__y__;__y_fv:v,
“—— T M Y_*Vivivi_v_ - %o — = ¥ H*(10) due to interactions within S516 Ty oy
qC) L A —V‘:;:_Yﬂv* oy % 4 H*(10) due to interactions within S$15 ISL, 0.24% beam loss
= |- T T e aanss S Ty = . CORE, 0.1% beam loss
0 A Yy a B A
% 10— e Total H*(10) et A % 10 R e P
T - ¥ H*(10) due to interactions within SS16 A T =
3 : A H*(10) due to interactions within SS15 -] L ISL, 0.47% beam loss
i) AL A . ISL, 0.47% beam loss g :A——A—_A__A:Af_ﬂ_ e CORE, 0.06% beam loss .
N B Lt - T
&, 1 5 pn pt CORE, 0.06% beam loss &; 1 D p e p ey ey hp D £

E 1 T T A R A NN R SR N S A 7&1a}iyLAr*ffl:fr ] T YT R T R I R N T T R I N BN R R

-600 -550 -500 -450 -400 2350 -600 -550 -500 -450 -400 -350
z (cm) z (cm)
I S516 | \ $516 |

1900

S. Damjanovic, CERN

Installation of Dummy Septum 15

- Reduction of radiation field and the
resulting activation associated with MTE
operation by a factor of 5 -10 in the
whole environment of SMH16

How does this compare to the radiation
level due to CT operations? >



Radiation Survey along the PS ring after the end CT operation

= 2000 pSvih
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Measured Amb.Residual Dose-eq Rates
after cooling time of 2 weeks
(08/12/2011; G. Dumont)

downstream and upstream of the SMH16

(inner side of machine, beam level at 40
cm distance)
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Radiation Survey along the PS ring after the end of CT operation

PS Ring Radiation Survey 201

S, | ottty | it Measured Residual Dose-eq Rates after
cooling time of 32 hours (17/11/2011;
— G. Dumont) downstream
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Residual ambient dose-eq rate (uSv/h) Residual ambient dose-eq rate (uSv/h)

Expected Total H*(10) along SMH16 with Dummy Septum 15
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Comparison to measured data
after the end of CT operations

Installation of Dummy Septum 15

—>Radiation field and resulting
activation associated with
future MTE operation lower
by a factor of 3 than present
CT operation in the whole
environment of SMH16



Open questions

internal to the PS ring cooling time 40 days

¥
measured data

o Total H*(10)

H*(10) due to interactions within SS16
ISL, 0.24% beam loss
CORE, 0.1% beam loss ‘

ISL, 0.47% beam loss
CORE, 0.06% beam loss
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(I)  for the present scenario of 1% beam loss in the region of SS16:

simulated dose with realistic beam (w,*ISL+w,*CORE) lower
by a factor of 1.6 than the data.

—> Dose reduction for future MTE operation relative to CT operation still factor of 2

() Further improvements of the shadowing efficiency possible?
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