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Specification Criteria: Dynamic Aperture

mmm Q" values up to 10 units seems to be acceptable in simulations

B but the tune window shrinks with increasing Q" :  (Q, = Q)

-3
— AQ<+/-3 10
Q" =10 seems to be

at the limit of what can

be accepted.

20 25 20 15 10 5 0 5 10 A Q [10‘3]

H
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Specification Criteria: Dynamic Aperture

mm nominal parameter: Q,=64.28;,Q, =59.31; Q, =+2;Q,/ =+2
(Q tolerance = +/- 1)

mmm simulation results for 10° turn tracking studies: (new dipole error table)
14 : :

12+ /\ ] - AQ:+/_ 10_2
DA[C ] _
ol 4 _ If DA< 1150
| IS accepted for 3 seeds!
-2
6 1 —= AQ=+/-0.7-10

otherwise!

— = nominal tune
should be lower!

0 w0 o0 0 0 @ A Q [10_3]

H
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Specification Criteria: Dynamic Aperture

mmm positive Q" in both planes seems to be better —— Q >21

mmm however: both cases studied so far are not realistic (Q, = Q,; Q, =-Q,)

13
B perform study with:

DA[c]| "
Q,=Q, +A Q 1

’ ’ , 10 ¢
Q,=Q, +AQ

9t

Q’O: 10 <—>15 and
AQ =0<—>10
IS the limit for DA > 1lo

- - 10— w5 ,
10 5 0 5 A Q
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\/ Summary Tune and Chromaticity Tolerances

-3
mmm specification foresees an operational margin in Q of 6Q =+/-3-10

mmm chromaticity tolerance is potentially larger than initial specification
(studies are still ongoing)

original specification: new tracking studies:
Q =20,AQ =+/-1.0 Q =2<—>15A Q =0<->10
with: Qy =Q, with: Qy =Q,
B dependence on central machine tune  —> next three transparencies

mm perform dedicated tune scan for Q" =10 & 15 (still to be done)
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LHC Working Point
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1,000 Dynamic Aperture [o]

dynamic aperture as function of tune:
ave (45deq)

/

min(15deq)

ave(15deq)

/

min (45deq)

—

(F. Schmidt et al)
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A LHC Working Point

/N
e A=
N /://é’/\)

i

_WP below the half integer tune
DA/G

12

\
\
\
— v
\\
10 \
\
\\
‘ \/\\
| \
| \
| \
| \
| \
| \
|

8 L

6 L

-40 -30 -20 -10 0 10 20 30 40

AQ=0.015 for DA>110

A Q=0.035 for DA>10.70

Qy

0.34

032 +
0.3

=

0.28 | /

0.26
A

0.24

LA N

0.240.260.

28 0.3 0.320.34
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LHC Working Point

i_WP above the half integer tune Q,
DA o | | | | | |

0.76
/ 0.74 | /
8| / \\ ,, \ |
\\ “‘."\\\ / \\ | \ 0.72 |
| \ " o e / -
\ \ 0.68 | ™
2 —/ | 1 yd
S 0.66 “
. 0.660.68 0.7 0.720.740.76
»A Q Q )

AQ=0.008 for DA>1l1l0 _
clearly worse than nominal WP!

A Q=0.001 for DA>10.70
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