
BLM maps for LHC ion collimation – an update

•IR7:  

•Brief recap of simulation results 

•Proposed maps for BLM installation

•IR3: 

•Code setup for momentum collimation studies

•IR3 vs IR7 

•Proposal for BLM installation 
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Losses confined to IR7 
dispersion suppressor, 

cells 9 & 11

Two peaks downstream 
in the arc for Beam2

Beam1

Beam2IR7 @ collision energy
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Effective momentum error:
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BLMs 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

Philosophy :

Numbers:

BLM active length = 40 cm 

Dipole length = 14.3 m (x2) 

Long. spread of energy deposition= 

2.5 m FWHM 

peak  @ 1.5 m from impact  

For coil deposition peak @ 30cm from 
impact point

RBruce



- 2.5 m spacing in cells 9 (downstream dipole) & 11, no 
coverage in cell 10 

-Transverse position: inside (left) for beam2, outside (right) for   
beam1 

                 

B. Dehning’s team



Beam2, arc region

cell 13 

cell 19



4 patches, 27 BLMs 5 patches, 30 BLMs

Beam 1 Beam 2



IR3 momentum collimation studies: ICOSIM setup 

Initial Gaussian beam distribution in x, x’, y, y’ with 
εx=εy=1.5/(βγ) mm mrad

Δp/p follows random distribution with parabolic shape in the 
interval ±[dpp1, dpp2] where: 

dpp2= Δp/p_TCP (corresponding to primary collimator gap height)

dpp1= dpp2 -4×Δp/p_σx (corresponding to σx of the beam) 

Linear tracking from TCP to TCP with blow-up in Δp/p every 100 
turns 

Full tracking and physics same as per betatron collimation 



Beam1 at collision

50k particles

Collimator load
concentrated 
onto one primary 
collimator

Most particles lost 
on first few turns
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Collimation inefficiency
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Beam 1 Particle losses in IR3 dispersion suppressor, τ=12min
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Outside DS: warm region
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Beam 1 Particle losses in IR3 dispersion suppressor, τ=12min
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Outside DS: 

losses in the arc
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Beam 1 Particle losses in IR3 dispersion suppressor, τ=12min
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Beam 1 Particle losses in IR3 dispersion suppressor, τ=12min
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Beam2:
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Beam 2 Particle losses in IR3 dispersion suppressor, τ=12min
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Beam 2 Particle losses in IR3 dispersion suppressor, τ=12min

others

IR
3

M
Q

W
A

.E
4R

3.
B

2
M

Q
W

A
.D

4R
3.

B
2

M
Q

W
A

.C
4R

3.
B

2
M

Q
W

B
.4

R
3.

B
2

M
Q

W
A

.B
4R

3.
B

2
M

Q
W

A
.A

4R
3.

B
2

M
Q

W
A

.A
4L

3.
B

2
M

Q
W

A
.B

4L
3.

B
2

M
Q

W
B

.4
L

3.
B

2
M

Q
W

A
.C

4L
3.

B
2

M
Q

W
A

.D
4L

3.
B

2
T

C
S

G
.4

L
3.

B
2

T
C

S
M

.4
L

3.
B

2
M

Q
W

A
.E

4L
3.

B
2

T
C

S
G

.A
5L

3.
B

2
T

C
S

M
.A

5L
3.

B
2

T
C

S
G

.B
5L

3.
B

2
T

C
S

M
.B

5L
3.

B
2

M
Q

W
A

.A
5L

3.
B

2
M

Q
W

A
.B

5L
3.

B
2

M
Q

W
B

.5
L

3.
B

2
M

Q
W

A
.C

5L
3.

B
2

M
Q

W
A

.D
5L

3.
B

2
M

Q
W

A
.E

5L
3.

B
2

M
B

W
.A

6L
3.

B
2

M
B

W
.B

6L
3.

B
2

M
B

W
.C

6L
3.

B
2

M
B

W
.D

6L
3.

B
2

M
B

W
.E

6L
3.

B
2

M
B

W
.F

6L
3.

B
2

M
Q

T
L

H
.A

6L
3.

B
2

M
Q

T
L

H
.B

6L
3.

B
2

M
Q

T
L

H
.C

6L
3.

B
2

M
Q

T
L

H
.D

6L
3.

B
2

M
Q

T
L

H
.E

6L
3.

B
2

M
Q

T
L

H
.F

6L
3.

B
2

D
F

B
A

E
.7

L
3.

B
2

M
Q

T
L

I.
7L

3.
B

2
M

Q
.7

L
3.

B
2

Warm regionarc

IR3 DS



Aperture sensitivity (beam1):
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Beam 1 Particle losses in IR3 dispersion suppressor, τ=12min
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Beam 1 Particle losses in IR3 dispersion suppressor, τ=12min
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IR3 BLMs coverage

300 350 400 450
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

distance from IP3 (m)

P
ow

er
 lo

ad
 (W

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

•Tight coverage of cells 9 and 11  (2.5m spacing)

•Sparse(r) coverage of cell 10 (3.75m spacing) 



Arc region: Proposal for installation of extra patch turned down 
use quadrupole patches only
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Beam 1 Particle losses in IR3 dispersion suppressor, τ=12min
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Losses due to a couple of ion 
species only and more spread 
out longitudinally than in DS 

3.75 m chamber spacing 
should be sufficient (..best we 

can do..)

Up to 33m long cable 
connections (?)
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