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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



s

RHIC~AP~-16 .-

Magnet Errors, . Tolerances -and . Correction .

Coil’ System Guidelines .

H. Hahn-

4/30/85:.



¢

H. Hahn
April 30,1985

!

MAGNET ERRORS, TOLERANCES AND 'CORRECTION COIL:SYSTEM GUIDELINES.

I. The RHIC.Proposal section:on “"aperture"” will address .the:following topics
1) Aperture.requirements due to intrabeam scattering\including;chromatfé
effects. B=8 ()., ReSultsfare»for~idea1,machineuwithputwmagnetrerfars

based -on 2. families of chromaticity correction sextupoles-in-the-arcs.

... 2)Aperture requirements due to magnet errors.- With-the magnet“aperturés
fixed,; this-translates into magnet. tolerances.

i)JfLigearAeffécts: éé
--closed orbit errors
—~randoﬁ gradient«erroygx
by i 0B/ B
horizontal dispersion
aj ..t coupling -
vertical dispersion:
ii) Nonlinear effects.

Tolerances:will be. established by tracking studies-using .a particular:.

error model :in which all coefficientsgare~simultanedusly;present.

Therefore, . the tolerance on mnonlinearities can. be expressed. by a global
criterion.. For:the arc dipoles:  :

- .systematic errors (bg by, by subtracted)- . ..
(AB/B) < 2x1074 @ 32'mm’
~' for 'random errors. (by, bj-subtracted) .

(AB/B) - <5%x107% @ 2/3.coil 1.d.

For individual hamonics, expected values. (rather:than-tolerances)
will be"quoted.



IT. The RHIC Proposal section on'"Magnet Errors :and.Correction-Coil System” will
address. the following. toples:-
1)‘¢Prediéted systematic errors:for-dipoles and quadrupoles.
(hopefully;including”insertionamagneﬁs)'due,tqn
- coll geometry:design:-
~  superconductor magnetization -
- saturation-effects

-~ eddy: currents-: .-

2).-Expected Random Errors. based on.Herrera's magnet. model with -a. compar181on
torexperimental data... Separate information-for arc (single. 1ayer) :nd

insertion-(two layer) magnets will be'needed.-.

3) - .Design-of -Correction Magnets pluS’table:specifying:their‘1ocation}
strength.. - Present.working hypothesis .for

i) Ares:.
~ random ag,. by, at. each:quad-.
— random ay, or;bl; at.'each .quad, . but - combined :into 6 group
—~ - systematic by, at each quadawith;their:wiring'groupednintamA.
familiess. The:.actual need for more than two is being studied..
~ systematic:bs3, at - each:.quad grouped into.two families. The needw»-

for these -octupoles may disappear.

ii).Insertions: o
-~ random ay, orubo;gat»eacthuadiw- /
= bzi‘in/at:each.BCl,and,BCZ to correct:systematic:dipole errors..
- random a; -at-defocussing quads-
-+ random ‘aj -near Q2-for coupling- correction:.

—-- random-nonlinear coil. at beta~max
4)". .Numbers and -current.capabilities. of:leads

I1XI. The above. information wililbe used for the-count:of power supplies:and:.

the heat:load estimates.-



