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Topics

1 - Magnetic measurements at room temperature
2 - Influence of shims
3 - Influence of cross-section

4 - Influence of insert
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[image: image3.png]Magnetic measurements at room temperature

e Field-shape harmonics measured at room temperature of
the first four prototypes, collared coils are shown (I = 12
A). Experimental data have been taken on 18 consecutive

positions along the magnet axis.

Average harmonics of all aperture and all dipoles versus nominal

values:
Measur. Nominal
b3 1.2 4.0
bs 0.55 -1.0
b7 0.76 0.7

e Most of differences are due to the use of non-nominal shims
and to the deformations and the magnetisation of the collars

(see talk of E. Todesco).

Rms variations of all apertures and all dipoles versus expected

target values:
Measur. Target
b3 3.8 1.4
bs 0.6 0.4
br 0.2 0.2

e Large rms values are induced by the use of shims with vari-
able dimensions from dipole to dipole.
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e Nominal prestress at room temperature: 75 £+ 15 MPa.
e At 1.9 Kthis corresponds to a prestress window of +7 MPa.

e This allows to change the shims by 0.1 mm keeping the
prestress in the allowed window.

The effect of the shim variation of 0.1 mm on the allowed multi-
poles at 300 Kand 1.9 K is:

Inner Outer
300 K 1.8K 300 K 1.8K
0b3 1.5 1.7 1.3 1.3
dbs -0.16 -0.26 -0.07 -0.06
b7 0.10 0.12 -0.02 -0.02

e This is sufficient to obtain the required value of b3 but not
the one of bs.

e To recover both b3 and b5 we should change the block ori-
entation and the wedge thickness in the inner layer.
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Mechanical constraints preserving the collar shape

e Block 3 is fixed by mid-plane.
e Block 6 is fixed by collar pole.
e Minimum thickness of copper wedges: 0.5 mm.

e Maximum change of thickness: 0.2 mm (beware of the end-
spacers).

e Range of variation:
— 4 and s — +6 mrad;

— o4 and as — 26 mrad.
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Effect of a variation of 0.1 mm in the position of blocks 4 and 5
on multipolar errors:

Ab3 Abs Aby
dpa -3.2 -0.48 +0.30
daus -3.0 -0.51 +0.17
05 -0.6 +0.84 -0.08
das -0.8 +0.66 -0.02

e 0/=0.1mm = dp ~ 3 mrad and é6a ~ 13 mrad.
e Effect of da4 similar to 4 and effect of das similar to dps.

e Two free parameters left for fine tuning (a4 and ass).
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e By shifting a3 and a4 (data in degrees), within the mechan-
ical constraints, it is possible to produce a shift in b3 from -4
to O units, and in bs from -1 to +1 units.

e Warm and cold measurements of a few dipoles produced
with the final components required before decision.
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Magnetic measurements:

Average
r.m.s.

Simulations

Nominal value

Proposed modifications of the insert:

z=52.1 mm
y=22.7 mm
x=32.1 mm
r= 8.1 mm

L=4.0mm

See LHC-MMS Int. Note 2000-06, Feb. 2000
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Measurement positions

Experimental versus expected harmonics:

Abr Abs Aby

Triangle Comp. 1.22 —0.33 0.04
Triangle Meas. | 1.154+0.30 | —0.25+0.16 | 0.00 £ 0.06

Circle Comp. 1.56 —0.16 —0.04
Circle Meas. 1.84+0.24 | —-0.23+0.14 | —0.06 £ 0.14

Cut Comp. 3.43 0.83 —0.29
Cut Meas. 3.09+0.26 | 0.66x0.14 | —0.29 £0.06
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e The allowed harmonics b3 and bs should be corrected ac-
cordingly to the measurements of the dipoles with the final
components.

e This correction can be done by changing the shim thickness
of £0.1 mm, leaving the prestress in the allowed window
(6b3 = 2.8 units, dbs = 0.23 units at room temperature).

e To enlarge the range of variation one should tune the thick-
ness of the copper wedges by at most 0.2 mm (6b3 =010 4
units, dbs = =1 units).

e The non allowed harmonics b, and by are corrected by a
modified insert.




Questions and answers

-Do you plan to correct also the skew harmonics?

Tools for correcting skew harmonics are difficult to implement.

-Will next magnets include the modifications you just presented?
We will measure at least 3 dipoles before proposing a fine-tuning. New arrives from Alsthom will be our reference. Next summer we will be able to give indications about modifications to be done on the basis of the magnetic measurements results performed on these magnets. 

The insert has been modified, while some interactions are necessary for modifying the coils.

-Is the tool for measuring the elastic modulus operational at Ansaldo?
The tool has been installed at Ansaldo but one month is necessary for checks and tests before it can be operational. 

-Does it exist a formal tool for checking which modifications have been included in the magnets?

All modifications will be recorded in the “Traveller”.

