BLM maps for LHC ion collimation — an update
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Code setup for momentum collimation studies
IR3 vs IR7

Proposed maps for BLM installation

°/R7:
pending actions
results of iteration w/ integration team
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IR3 momentum collimation studies: ICOSIM setup

Initial Gaussian beam distribution in x, X', y, y" with ¢,=¢ =1.5/(By) mm mrad

Ap/p follows parabolic distribution in the interval £/dpp1, app2] where:
app2= Ap/p_;q (corresponding to primary collimator gap height)
appl= app2 -4xAp/p__, (corresponding to o, of the beam)
-for B1 @ collision.: dppl1=0.0013, dpp2=0.0018

Linear tracking from TCP to TCP with blow-up in Ap/p every 100 turns
Full tracking and fragmentation physics same as per betatron collimation

Collimator list:

Collimator settings
TCP.6L3.B1

TCSG.5L3.B1

TCSM.5L3.B1 nl n2 n3

TCSG.4R3.B1 ——
TCSM.4R3.B1 Injection IR3 8 9.3 10

TCSG.ASR3.B1 Collision IR3 15 18 10
TCSM.A5R3.B1

TCSG.B5R3.B1
TCSM.B5R3.B1

...same for Beam?2



At TCP.6L3.B1:

Ap/p: <>=0.0016
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IR7: (TCP.B6L7+TCP.C6L7+TCP.D6L7)
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" IR3: Beaml at collision energy
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IR3

IR7
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Collimation inefficiency

COLL. INEFFICIENCY
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Beam 1 Particle losses in IR3 dispersion suppressor,t=12min
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Ap/p effective.

Outside DS: warm region
-
Beam 1 Particle losses in IR3 dispersion suppressor, t=12min
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. . Beam 1 Particle losses in IR3 dispersion suppressor, t=12min
OUtS|de DS. Ap/p > O ‘ ‘ " o ‘ ]

e
-

losses In the arc of — T *

€
S 51 11207 -
3 [
% 4+ [ 1203 b
LS - |
& | -

2+ - Ti19 r

- others|
1,

2 ion species

Effective momentum
error:

Pb2%7 - -0.48% _ IR .
Beam 1 Particle losses in IR3 dispersion suppressor, t=12min

TI2%4 5 -0.71% =

[ e
3 - others

istance from 1B3 (m)

MB.A9R3.B1|

MB.B9R3.B1|
B.A10R3.B1
B.B10R3.B
B.A11R3.B
B.B11R3.B
B.A12R3.B
B.B12R3.B]
B.C12R3.B]

n phase advance from TCP

wer load (W/m)
N
ol
T

1

MB.B9R3.B1
B.A10R3.B
B.B10R3.B
B.A11R3.BI2
B.B11R3.B13
B.A12R3.B%
B.B12R3.B
B.C12R3.B

MO TORZ BT

IO 1IOR3 B

WRY TPRSET
B.A13R3,




Beam 2 Particle losses in IR3 dispersion suppressor,t=12min
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Aperture sensitivity (beaml):
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IR3 BLMs coverage

*Only 2 dipole patches originally available (cells 8 and 11), one to be moved downstream to cell 9
upon request

eTight coverage of cells 9 and 11 (2.5m spacing)

eSparse(r) coverage of cell 10 (3.75m spacing)

Beam 1 Particle losses in IR3 dispersion suppressor,t=12min
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Arc region. Proposal for installation of extra patch turned down -
use quadrupole patches only

Beam 1 Particle losses in IR3 dispersion suppressor, t=12min
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IR7:

pending actions and
Integration updates
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Iteration with integration team on IR7 DS/B1:

1) some confusion on maps clarified

i) quadrupoles issue:
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..pending issues

e More iterations with integration for beam2 in DS7 and arc downstream
e Orbit correctors quench limits?

e IR3 maps (cable connections)?
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IR/

@ collision energy

Power load (Wim)

E spergion suppressor, t=12min

= Beaml e cadad T o
pidl s
r
15+
10+
5 "

[I 1 1 1 1 1 Il

300 320 340 360 380 400 420 440 460 480
distance from IP7 {m)

(= @ | @ @ | @ & &

= | = E|E B E EIE|E

& 2| 2 = || & 2=

28 g | @ g | @ <@ | Q

@ | = m || o m || o m || o || o

E || = E| = E|= E(=|=

Losses confined to IR7
dispersion suppressor,
cells9 & 11

Two peaks downstream
in the arc for Beam?2

(5.
=
=

Beam 2
T

@ collision Particle losses in |

Beam?2

T T T T T T T
16 I 1205 |
I 1,205
14 F -th"4 -
[ 203
203
12 I:lTI i
_ e
£ C Jyem
= e | |
=]
g e
g °[ e | |
3 B others
o gl -
ab o
2t |J .
B 1 1 1 1 1
300 320 340 360 380 400 420 440 460 480 500
distance from IP7 (m)
g | 8 2 | = = = 2 | & =
,..,__' ,..,__' - Lt - [ - Lt Lt
— — — — o o el — —
= 2 e = = = o o
2. = =T =] <t =) <t -] O
=] =] o =] @ =] @ @ o
= = = = = = = = =
Beam 2 @ collision Particle losses in IR7, ==12min
r T T T T T T T T
N 1200
o | D ng2m I
others
4= )
E
= 3= o
o
g
= e o
1 =
0 \ . . . . . . . .
500 550 600 650 FO0 a0 800 850 900 950 1000
distance from IP7 {m
O | o ot i o [l [n), =, fl [l = o [l [l =, o o ] e |fioma
=<0 [==1 [==] - [==] =<1 == =1 == [==] =<1 =3 - == == == [==] (==4{t==}-
Pl P iy =PI [ G [ [y =P ) Py - ) P G Y [y <Pl [ [ — o | |
—_— — —_— —_— — ey —_ — | ||—d
ZZ2|= = 2l 2] = 2| Z= = = (=
== o= | |Cp= B O & A = 1 ] a1 1 =],
[ ==l b oo oo oo e [mm) fmmps: o (] [mmh’.: [mm) fmmh’s oo [mef s
E|E|EE=E E|l=EE=|E|EE=EE E | == | E | = = = (=%




Philosophy : BLMsS coverage:

Adding 1mm to aperture (all elements) causes a shift in the beam loss peaks by up to 2m

BLMs coverage of IR7:
3 patches available in cells 8,9,11 (dipoles) X 8 channels (max) X 2 BLMs

2 channels available on quad patches (regions 8,9,10,11,13)

Need tight coverage of cells 9-11

N u m b e r S - i Longitudinal Energy Deposition in Main Bend (at collision energy)
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