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Dispersion in IR1 (ATLAS) and IR5 (CMS)
Configurations for 2011 and for 2012

Comparison of model with measurements

Raise question on future correction strategy

2011%
Energy [TeV] 3.5
B [m] 1/10/1/3
Crossing on
Separation off
Spectrometers on

(1)

. http://elogbook.cern.ch/eLogbook/eLogbook.jsp;jsessionid=30CA30D830074

FC6CDB64FCD026A48E3?Igbk=60&date=20110824&shift=1

2012@

4
0.6/3/0.6/3
off

off

on

(2) http://elogbook.cern.ch/eLogbook/eLogbook.jsp?shiftld=1042528
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Dispersion in IR1 (ATLAS) and IR5 (CMS)
Configurations for 2011 and for 2012

Comparison of model with measurements

Raise question on future correction strategy

2011% 2012®@
Energy [TeV] 3.5 4
B [m] 1/10/1/3 0.6/3/06/3
Crossing on off
Separation off off
Spectrometers on on

(1)

. http://elogbook.cern.ch/eLogbook/eLogbook.jsp;jsessionid=30CA30D830074

FC6CDB64FCD026A48E37?Igbk=60&date=20110824&shift=1

(2) http://elogbook.cern.ch/eLogbook/eLogbook.jsp?shiftld=1042528
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With crossing angles (ref. 2011)
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With crossing angles (ref. 2011)
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+ ¢ Dx from measurement

i
|
|
i
|

.
I
I
i
i
1
i
1
i
|
|
I
i
b4

Dispersion

Dispersion

23200 23400 23600 23800 2800 3000 3200 3400 3600
s[m] s[m]

Beam2_24-8-2011

Beaml_24-8-2011

Dispersion

Dispersion

9800 10000 10200 10400 10600 16200 16400 16600 16800 1700C
s [m] s [m]

Kevin Li




IR 1

IR 5

Dispersion

Dispersion

Beaml_24-8-2011

Beaml_21-3-2012

20 5 o 2.0 T
\ $ [ B e -e Dx model crossing on o
\ n " ,". ¢ ¢ Dx from measurement [N
Vo o 00 s ] L
1.5 foveeren P 15 ‘u’: o
[ I H 1\ 1 [
“: vl ,‘\\;' i ‘u { v‘ K
Y, X 1 1
L)
1.0 & . ‘,' % 1.0 l ' K ‘
D : | | i
. : | 5 3 "
. : - @ \ ‘ .
0.5 ¥ ; g @ 05 3 ; !
\ I ' ¢ \ 30N
{3 ; ¢ fa) ¥ ; \ {
i g : ‘ oo
0.0 s 1P 4§ 0.0 B Jp1 IS
IR ¥ Ly
AL - ﬁ
. ~
-0.5 i } -0.5 |
e -o Dx model crossing on
4 ¢ Dx from measurement
-1.0 —
23200 23400 23600 23800 24000 23200 23400 23600 23800  2400(
s[m] s[m]
50 Beaml_24-8-2011 20 Beaml_21-3-2012
g . T
e ,"\ "" o e Dx model crossing on ! "'
‘l ," . : ‘\ :’ ' + ¢ Dx from measurement (Al
b f : [ 1 [
LS |y 5 Loy 15 Tt ;
o O | ! i : ! |
Vo : I Y : ! |
i i 1 " : N
1.0 | ' - o Ane 1.0 ! : ; b
x : ; f ‘ 1 '
'
t I ; 5 1 !
i ! [ " (RN i
0.5 Y ; o o 05 | i
\ N ; 3 | o :
\ °® - _ g , 5 \\ : . :
v
AT Lo
8% 0 h
0.0 it Pk {{'2“ 0.0 G e ¢ f
B
N 1 ¥
R <
=05 |r i -0.5 &
e -o Dx model crossing on
4 ¢ Dx from measurement
=1.{0) : : -1.0
9800 10000 10200 10400 10600 9800 10000 10200 10400 10600
s [m] s[m]

Dispersion

Dispersion

2.0

13

1.0

0.5

0.0

=10

2.0

43

1.0

0.5

0.0

=140

Beam2_24-8-2011

Beam2_20-3-2012

- 2.0
:‘ Il‘ o e Dx model crossing on N ! “‘ o - Dx model crossing on " I
o ¢ ¢ Dx from measurement i ¥ [ ¢ ¢ Dx from measurement Py
T \ - |
58 : i o E ! '
i 1 15 fo o
s Lo
! L 0 ) f i W
V1 ' \ E
1 2 D ¢ 1.0 ;
1 » ‘ !
| ,"‘ ; i c
! FO ' s
| ! Q“ : ” g 0.5
' i o O.
' [ 1 : &
Vo4 ; 8
| v 3
“\ 3 a » 00
(Y ! FE
b 4 I3
N 4
i ,
T 0.5
w7
]
i -1.0
2800 3000 3200 3400 3600 2800 3000 3200 3400 3600
s [m] s [m]
Beam2_24-8-2011 Beam2_20-3-2012
T T TT 2.0 — - i
! 0 e o Dx model crossing on i [ B Ny
B 4 ¢ Dx from measurement | | . : :‘\ B
- \ ;
0 ' : g h.d 15 LT : Y i
B . N B t : [
L . P - : Py
iliv : Lt N : i
3 : |
v . ! 1.0 }’ 4 : .
\ R | ! Z i
v 7% i ! : I
| [ ; \\ ! I é ;\ : !
) / i @ \ . 1
: El P , Ty $
/ 1 o
} ’ \ : 2 ; , I
f N N 1
- i s il ] 0.0 | g s "
\ 4 e . v .0 | pie
1/ i ¢ ' ¥
{ g ¥ v
: { 0.5 Ly
it |
! ‘.f e -e Dx model crossing on
10 4 ¢ Dx from measurement
-1.0
16200 16400 16600 16800 17000 16200 16400 16600 16800 17000
s[m] s [m]




@ Beams Department | Accelerators & Beams Physics

Crossing angles removed (ref. 2012)
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» Corrections for dispersion implemented in 2012 are evident

e 2012 (without crossing):.
dispersion well matched to model

@ Beam 2 nearly perfectly matched in both IRs
@ Beam 1 slightly too high (about 0.3 m at local peaks) in both IRs

@ 2011 (with crossing):
deviations of dispersion from model depending on beam and IR

@ Beaml

@ |R1 nearly perfectly matched
@ |R5 close to zero dispersion
@ Beam 2
@ |R1 slightly too low (about -0.4 m at local peaks)
@ |IR5 slightly too high (about 0.4 m at local peaks)



@I Beams Department | Ad

» What is the impact of dispersion in the IRs on the beam
guality/stability? Can we guantify this?

» Simulate the impact of the dispersion on basic observables:
physical aperture, DA, Q', Q", D,

s Extend OMC software to measure D2

» Correction strategy:

» Should we correct towards the model (2012) or rather target for
zero dispersion in the IRs (2011, Beam 1, IR5)?

» What is the price to pay for the later?

 Simulate the correction of spurious dispersion to evaluate
feasibility/limits
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