Sensitivity to quadrupole errors
in two options for TTF optics

V. Balandin, N.Golubeva, 12 September 2005
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Why two options for TTF optics ?
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The transition from DBC2 diagnostic
section into accelerating module ACC2:
Scan over possible strengths of 3 quads
downstream of DBC2 FODO => max and
min values of p-functions are calculated
in the section containing these 3 quads
and 8 cavities of ACC2 (no RF focusing).

At the reducing of max ( Bx, By)
there are sudden jumps both in
maximum of min ( Bx, By) and in
minimum of max( |k i|); and there
is no continuous transition between
two optics.




Definition of sensitivity used
for optics comparison

Let Z = (4, .., An) be a vector of quadrupole errors and

b~ be a resulting (perturbed) p-function. Then
A+ %) +% (J& — %)CDS(Z,U,— 20)
84 —2aa + _é"lr
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M, = 5

A =DM, + /M2 -1,

H_'H‘ < HEMi-ﬁ+highurderterms
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The lower order in A gives
Agl |
‘T‘ N ‘ 3

where M= (mij) is a sensitivity matrix.

As a sensitivity To an error in a single quadrupole we will consider

X and 2111%;

2 ms:
V.Balandin, 06 July 2005



Comparison of sensitivity

for two optics

Another important value for optics comparison is

Errors
in k-values

Option 1:
Option 2 :

Trxy = Tr(Myy) = > my?Y

V' Trx

absolute
X Y
8.76 9.28
5.91 .77

and

. 11
1=1

| Try
relative
X Y
16.25 16.34
1543 11.38

V.Balandin, 06 July 2005
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Sensitivity of mismatch parameter to single quadmpole error (optics 2, absolute error in k—value)
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Error distribution: quadrupole errors are uncorrelated,
and have a Gaussian distribution

[ )
a3
a
2
©
S
Y 5
[ - @
=
=] 2
S 2
a -
' g
T
o 2
I m
3
]
@
E
2=
@
[&]
g
o g
< g
(o] 35
—— =
o =
L "
o
=
Q E
> 3
[a+]
@
=]
]
@
E
Errors:
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Beta beating at undulator entrance

Relative error in quadrupole strengths
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