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Qutl 1 ne

Update on the simulations of the warm section of IR7

- Dose in MBW's and MQW for horizontal and vertical beam losses at 7000 GeV
— Heat density in the PA for several scenarios.

Update on the simulations of the cold arc of IR7

— Scenarios: Injection/top energy, all TCS off/nominal, vertical/horizontal loss...
— Heat density in the MB's and MQ's

Energy balance

— Distribution of heat losses
— Particles escaping the system
— Remaining particles in the beam

Ongoing/starting tasks

— Phase space individual events for BLM's
— Heat in support of MBW's



Simul ati ons of the warm section of IR/
New scenarios: injection, TCS off, vertical |osses
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St udi ed vari abl es: Beam energy, Loss scenario, TCS.

Surveyed nagni t udes:
- Power density in PA
- Dose in MBWand MJQWVcoi | s.
Condi t1 ons:
- Beam 1: 7000 or 450 eV, 2E16 p/y, 4E11 p/s | osses
- 60 cmlong TCP at 6 signa.
- 100 cmlong TCS at 7 sigma (nomnal) or all off.
- W passi ve absorbers, 100 cm 20 cm and 60 cm | ong.

Simul ations: Sixtrack (C Bracco)+FLUKA: 2x2x2 = 8 sets



| R7 War m secti on sinmul ati ons

MBW and MW s: vertical vs. horizontal |osses, update.
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| R7 War m secti on sinmul ati ons

Power deposition in the PA for several

scenarios 1/2

Resul ts: 1224790
Horizontal kw_W enf'3 Vertical
TCS E  TCLPA1  TCLPA2 TCLPA3  TCLPA1  TCLPA2  TCLPA3
nominal Iwb | 22.4 90 “212 19.9 92 “188
inj [8N25 | 005 015 035 o6r | 22 | 0.04 071 | 056 05
accident Iwb | 293 179 | 3.8 34 -194 22 100 3 27 -174
inj (128 29 | 006 02 | 054 067 | N2 28 | 0.05 015 | 0.57 067

Concl usi ons:

- The absorbers need cooling.

- The power densities/total

hori zont al

3rd S 1st > 2nd
powers for vertical
| osses are very simlar.

- The peak power densities at injection are from 40

to 200 tinmes | ower than those for top energy.
- In the failure node the TCS is not showering, but
the TCP produce nore showers --> nore irradiation
of the absorbers.

and



| R7 War m secti on sinmul ati ons

Power density in the PA for several scenarios 2/2
Resul t s:

1 x1x 2 cn3

Concl usi ons:

- The peak power density is
at about 20 cm z-depth, in

the md plane, close to the
beam pi pe.

- Power maps are avail abl e

for all three absorbers and
for every scenari o.



New si nmul atit ons of the cold arc
Effect of the TCLA, update 1/2

Layout :

i e

TCL. A6R7. Bl
s = 20148. 33

St udi ed vari abl e:

il

TCL. E6R7. B1 TCL. A7R7. B1
s = 20213 s = 20232.10

TCL. C6R7.B1  TCL. F6R7. Bl

- Shielding effect of 5 TCLA s =20179.295 = 20215. 0741

Condi ti1 ons:
- Beam 1, horizontal | osses
- 60 cmlong TCS and TCP
- TCP and TCS all 1In
- Passive absorbers in

Si mul ati ons:
- Si xtrack: (Chiara Bracco)
- FLUKA: 3500000 | ost protons



New si nmul ations of the cold arc

Resul t s:
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Effect of the TCLA, update 2/2

Concl usi ons:

- The 5 TCLA reduce the peak
dose by a factor 370/1.4 >
260

- In absence of the 5 TCLA,
the first 5 nmagnets are
taking the role of

“absor bers”

- The shielded structure is
‘only' close to quench at

MOL1.



New si nul ati ons of the cold arc
Effect of the tertiary hal o, update 1/2

Layout :

| P7

St udi ed vari abl e:
- Contribution of tertiary halo to heat in cold arc

Condi ti1 ons:
- Beam 1, horizontal | osses
- 60 cmlong TCP, 100 cmlong TCS
- TCP, TCS and TCLA all 1In
- Passive absorbers in

Si nul ati ons:
- Si xtrack: (Chiara Bracco)
- FLUKA: 2 sets of sinulations filtered to TCLA



New si nul ati ons of the cold arc
Effect of the tertiary hal o, update 2/2

Resul t s:
E [GeV/b] 7000 7000 7000
Hori Hori Hori
TCL OFF ON Passive
TCS ON ON ON
Mas 370 0.77
mMa7 0.400 0.460
MBAS8R 12.000 0.200 0.100
MBBSR 14.000 0.200 0.320
mas 0.880
MBA9R 0.600 0.600
MBB9R 0.540
M9 1400 0.350
MBA10R 0.500 0.400 0080
MBB10R 0010 0.004
MQ10 1000 0.500 0.160
MBA11R 1700 0.900 0.370
MBB11R 0.900 1000 0.380
Mot | so0 BN BN

Concl usi ons:

- The contribution of the
tertiary halo ranges from
a factor 1 to 5, typically
bei ng ~2

- The effect of the
tertiary halo is critical
In MJ1 (factor2), where

t he dose was al ready hi gh.



New si nmul ations of the cold arc

Effects of the beamenergy & | oss scenario and TCS 1/3

St udi ed vari abl es:
- Beam energy: injection (450) or top (7000 GV)
- Beam | oss scenario: horizontal / vertical
- Comm ssi oni ng case: TCS off

Condi ti ons:

- Beam 1, 450 or 7000 GeV, horizontal or vertical
beam | osses.

- 60 cmlong TCP at 6 sigma.
100 cmlong TCP at 7 sigma (nomnal) or all retracted.
5 TCLA at 10 signa.
3 Passi ve absorbers in.
Tertiary hal o tracked.

Si mul ati ons:
- 2 (Energy) x 2 (scenario) x 2 (TCS) = 8 sets
- Si xtrack: (Chiara Bracco)
- FLUKA: ~ 500000- 750000 particles per set.



New si nul at1 ons of the cold arc

Effects of the beamenergy & | oss scenario and TCS 2/3

Resul t s:
E [GeV/b] 7000 450
Hori Vert Hori Vert Hori Vert Hori Vert
TCL ON ON ON ON
TCS ON OFF ON OFF
Mas BN os 209 393 0.1 s B
M7 0.400 0.100 [NEHMOONIINZ000M | 0010 0005 0.300 0.400
MBA8R 0.200 0.500 0.002
MBBSR 0200  0.100 0.500 0.006
Mo BG6OMN oo0 oso [MNEHOOMN | ook oo
MBA9R 0600  0.350 0.800 0.007
MBB9R 06 0.500 0.006
Moo IS o0 (NNCONNNNNGOMN | oo oo
MBA10R 0.300 0.500 | 0010 0.000
MBB10R 0.300 0100 | 0020 0.001 0.000
MQ10 0.500 0.300 0160 | 0020 | o010 | o000
MBA11R 0.900 0.200 0.005 0.000 0.000
MBB11R 0.600 0.005 0.000 0.000
Mot 0020 o.000 0.000




New si nmul ations of the cold arc

Effects of the beamenergy & | oss scenario and TCS 3/3

Concl usi ons:
- In nomnal conditions, the horizontal case is
worse than the vertical one. The contrary is true for
failure conditions.
- The failure scenario would quench M in all cases
except horizontal -injection.
- The hottest nagnet is MJXY at injection and al so
MLl at top energy.
- The hi ghest power densities in nom nal conditions
are between 1 and 5 nWcnt3

Not es:

- All results concerning injection energy are pending
froma verification of FLUKA setup optics for that
ener gy.



Ener gy bal ance 1/5

energy share (hori zontal

| osses)

Basi ¢ Bal ance [kW (0.2 h acci dent case):
| nput energy: 4.0Ell p/s x 7TeV/ip = 449 (100%

Scored energy:

Ener gy escaping the system
Energy | ost from nucl ear
Energy converted to nass (recoils):

nodel s:

327 (~73%
107 (~24%
13 (~3 9%

2 (0.4%

Scored energy [ KW Table obtained for all (sub)objects

TUNCVC1 48

TCLQAS 44
TUNBVCL 26
TCLPAS 26
TCSGAG 23
TCPB6 18

MOWAES 12

48

92
118
144
167
185
197

VB\\B6
TCSGAS
VBWAG
MOWAE4
MQWADS
MOWACS

remai n

12 209
12 221
11 232
9 241
[ 248

6 254
73 327



Ener gy bal ance 2/5

escapi ng energy (horizontal |osses)

Energy escaping the system [ kW (~24% single nunber in
FLUKA out put file.
- Tunnel concrete (tunnel)
- RRs, W's
- End of IR7 section -->7?

Energy at the end of IR7. Power deposited in the pipes:

===> B C D A ~0
A / \ E B: 26 kW
C. 48 kW
D: 0.07 kW

\ / E: 0.002 kW
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Ener gy bal ance 4/5

escapi ng energy: energy in cold part




Fl ow neasurenent at different pipe cross

sections at the end of the cold section
- ldeally Energy spectra for different
particles.
- Problem Statistics is too | ow
- Si mul ati ons now runni ng!
- First results estimted on 20/ 07/ 06



Ongoli ng/ starting tasks: BLM s

OLD SETUP for BLM sinmul ati ons

- BLM bl ocks after
each coll i1 nat or

(TCP/ TCS) . bel ow t he . N EARE . i
beam | i ne pl ane -

- BLMtwiss file — i
created el —

- Each BLM cont ai ns
2 detectors

- Each detector neasures:
Fl uence: protons, neutrons, photons,
muons (+/-), e-e+, pions
Energy deposition

- Each neasurenent nade for a different
beam source (loss in collinmators)




Ongoing / Starting tasks: BLM s

CLD RESULTS: Cross-talk Matrices (vertical detector)

Hori zontal beam | oss scenario

Cross talk ~ 1/d

L1 RI --> bi g cross-
C6 B6 A6 B5 A5 D4 B4 A4 | A4 BS t al k bet ween
TCPCOH[[ 0.991, 0.6935 0.307+7 0.06899 0.04653 0.01312 0.007:17 0.009 ] 0.019:5 0.065 40 r | mar | es
TCPB6|| 0.009 14 0.3075 0.38656 0.05452 0.053:2 0.01414 0.00825 0.008:9 0.01524 0.1066; p
TCPAB|[ 0 5 1.4E-59¢rl.308_‘~.9 0.22373 0.15945 0.05376 0.04416 0.0321 0.05726 0.0294; = L| t t | e
TCSAEB5(0 s 0 3 0 25 [06537:0.63:7 034455 0291 0.266: 0.2541 0.1013s baC kscat t eri ng
TCSGASl 0 s 0 3 0 zs 00027 \0.14];.? 0.57649 0.65s55 0.685:4 0.65567 0.6995; . . .
- Simlar picture
Vertical beam | oss scenario for horizontal
and verti cal
L1 R1
beam

D6 Co6 B6 A6 B5 AS D4 B4 A4 A4
0.9625: 0.57849 0.3385 0.24777 0.07112 0.0547: 0.0172 0.0377 0.01524 0.02625] TCPD6

- Simlar cross-

0.038:5 0.41949 0.49955 0.225 0.036: 0.028s2 0.00825 0.00329 0.07394 0.003 20| TCPCH talk for the 2
5.5B-4390.003 10 |0.16355 0.29277 0.06615 0.04175 0.01315 0.004:5 0.0072] 0.020+| TCPB6 det ect or s

0 58 0 20 0 3 1024165 020476 0.14445 0.053 14 0.0394 0.05251 0.034:5] TCPAG L t . t .
0 ss 0 20 0 3 0 22 |0.622s4 059526 0.32259 0.258s5 0.252:] 0.23s: | TCSGB5 ~ 0SS eslinatlon

0 55 0 206 0 3+ 0 32 3.6E-4240.13945 0.588ss 0.6597 0.6 1 | 0.681s] TCSGAS L=( MM'lM R

2 2 39.5 59.2 4 21 d
-< P > b4 pa pa pa > Be_1> 7 TeV
am




Ongoing / Starting tasks: BLM s

OLD RESULTS: Predicted response of every BLM

d®/dLog(E) [em ]

-t
L]

G&M\>ﬂ «  Photons

BLMBE6L1 horizontal / beam loss in TCSGASh

mm= [Profons

m— Neyfrons

10

107" 1
E [GeV]

10

Detected particles
Pr ot ons
Neut r ons
Muons (+/-)
Phot ons
El ectrons/ positrons
Pions (+/-)
Loss scenarios (7TeV)
Hori zont al
Verti cal
Ful | | osses
2 detectors/BLM
| nj ecti on Energy not
anal yzed



Ongoing / Starting tasks: BLM s

NEW SI MULATI ONS: Phase space of individual particles

Rearrangenment of BLM detectors: DONE
Cust om zation of routines: DONE, under test
Si mul ati ons: NOT running yet.
WARNI NG Results {x,vy, z, K vx, vy, vz, Wpar}
w |l contain the STATI STI CAL wei ght Wof the
particle...
Can this be easily handl ed?
Does it nake sense to do these (CPU denandi ng)
cal cul ati ons?



Ongol ng/ Starti ng tasks.

Simulation of energy deposition in supports of MBW's
— Could you provide exact geometry?

Flux at end of IR7

- Setup tested and running
— First results on 20/07/06

BLM individual phase-space counts

Upgrade of Commissioning simulations

— Need revised beam loss maps
- To be launched when CPU's are available



