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Warm Measurements

* Warm measurements have been completed 1n all
the nine D2 dipoles.

* Harmonics are measured with a 1 meter long mole
at 10 axial locations 1n each aperture.

* Field angle 1s measured relative to gravity.
Systematic error 1n calibration 1s removed by
measuring field angles from both ends.

* Fiducials are surveyed on the test stand. Software
to express field angles 1n magnet frame 1s not
completed yet.

* Integral transfer function is measured with a non-
rotating, 10-meter long coil.

* All warm measurements are done before cold test.

August 14, 2003 Animesh Jain 2



Cold Measurements
* Initial plan was to measure only one D2 cold (D2L104).

® Current plan 1s to do a minimal set of cold
measurements 1n all the remaining D2’s (6 total).

* Minimal set consists of a sparse excitation curve at
each of the 10 axial positions, 1n each aperture. Down
ramp measurements are done at only one position 1n
each aperture.

® The 19 currents 1n the sparse loop cover 200A to

6400A, and are carefully chosen to catch all the
“features” of a full excitation curve.

® The integral T.F. is obtained from Z-scan only, and
can have random errors of up to ~0.1%

®* D2L.10S5 has been measured under the minimal plan.
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D2L105 Vs. Mean and Standard Deviation
Integral Normal Harmonics (Warm) at 25 mm

Left Aperture Right Aperture

IV[I)ezaLn Stc[I).%)I;v. 105(L) gizln?; IVII)ezaLn Stlc)l.zDLev 105(R) gi(;.n?;

(Toiiay | 5-9563(0.043%|5.9605| 1.6 (5.95630.043%|5.9594( 1.2
Quadrupole*| -5.43 | 0.57 | -4.62 | 1.4 | 534 | 0.57 | 5.01 | -0.6
Sextupole | -3.39 | 137 | -4.41[-0.7[-339| 1.37 [ -3.62 | -0.2
Octupole | 0.09 [ 0.15 | 0.09 | 0.0 [ 0.09 | 0.15 | 0.17 | 0.6

Decapole 0.57 0.43 0.19 | -0.9 | 0.57 0.43 0.45 | -0.3

12-pole | -0.02 | 0.05 | 0.04 | 1.2 | -0.02| 0.05 | -0.11 [ -1.7

14-pole | 0.05 | 0.10 | -0.05 [-1.1] 0.05 | 0.10 | 0.04 [ -0.1

16-pole | 0.00 | 0.02 | 0.06 | 2.6 | 0.00 | 0.02 | -0.01 [ -0.7

18-pole | -0.14 | 0.03 | -0.14 [ -0.3 | -0.14 | 0.03 | -0.15 | -0.3

20-pole | 0.00 [ 0.01 | 0.00 [-0.4 0.00 | 0.01 | -0.01 | -1.0

22-pole | -0.64 [ 0.02 | -0.62 [ 1.0 | -0.64 | 0.02 | -0.63 | 0.3

24-pole | 0.00 | 0.00 | 0.00 | 0.4 | 0.00 | 0.00 | 0.00 | -0.6

26-pole | -0.26 [ 0.01 | -0.27 [-1.1]-0.26 | 0.01 | -0.25 [ 0.9

* Mean values of the normal quadrupole term are treated as aperture dependent.
All other terms are considered aperture independent.
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D2L105 Vs. Mean and Standard Deviation
Integral Skew Harmonics (Warm) at 25 mm

R R e
Moy |055| 0.25 [-0.59(-0.1 | -0.43 | 0.5
Quadrupole [ -0.08| 1.86 [-0.91] -0.4 [ -1.67 | -0.9
sextupole [-1.12| 0.34 [-1.46| -1.0 | -1.44 | -1.0
Octupole | 0.14 | 0.64 [ 0.26 | 0.2 | -0.10 | -0.4
Decapole | 0.16 | 0.11 [ 0.10 | -0.5 [ 0.24 | 0.8
12-pole | 0.04 | 0.18 [-0.12] -0.9 | 0.06 | 0.1
14-pole [-0.08| 0.03 [-0.07| 0.5 | -0.04 | 1.4
16-pole | 0.02 | 0.05 [ 0.01|-0.2] 0.08 | 1.4
18-pole | 0.02 | 0.01 [-0.01]-2.3| 0.02 | -0.2
20-pole | 0.02 | 0.02 [ 0.02]-0.3| 0.04 | 1.0
22-pole | 0.00 | 0.01 [-0.01] -0.2 | -0.01 | -0.7
24-pole | 0.01 | 0.01 | 0.00]-0.6 | 0.01 | -0.3
26-pole | 0.01 | 0.01 | 0.02] 1.5 | 0.00 | -0.7

All other terms are considered aperture independent.
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F.Ang. (L) — F.Ang.(R) (mrad)
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Field Angle Alignment in D2 Dipoles
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Current Dependence
of Integral Harmonics

(Absolute Values)
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Integral Field Quality in D2L Dipoles
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Integral Field Quality in D2L Dipoles
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Integral Field Quality in D2L Dipoles

—e— 104(L) ——104(R) =& 105(L) —o— 104(L) —8— 104(R) —— 105(L)
—4—105(R) —8—106(L) —=—106(R) —4—105(R) —8—106(L) —=—106(R)
-0.6
E ,é\ _0.7 PF’?.—"I—.—‘“. —a .."II
- =
A v -0.8
o = P ettt SO AR AR
Z » -0.9 1
= =
3 =
= 2 -1.0 -
= =
S 2 -1.1
= =
U <
% A -1.2
=-1 =
= o il
£ 213
2 7
--2 E —1.4 At
= L fﬁ_‘/l—_L‘—
|
-1.5 -
_25 I I
-1.6 |
0 2000 4000 6000 0 2000 4000 6000
Magnet Current (A) Magnet Current (A)

August 14, 2003 Animesh Jain



Integral Field Quality in D2L Dipoles
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Int. Skew Octupole (units at 25 mm)
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Integral Field Quality in D2L Dipoles
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Integral Field Quality in D2L Dipoles
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Int. Skew Dodecapole (units at 25 mm)
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Integral Field Quality in D2L Dipoles
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Integral Field Quality in D2L Dipoles
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Integral Field Quality in D2L Dipoles
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