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Magnet System
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|. Fabrication
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Fabrication Update

ll. Magnetic Field Measurements
---==  Preliminary Results



l.Fabrication
LER magnets ( newly fabricated )

B.arc : 134 + 1 ; meas. completed

Q.arc . 414 + 2 (284+132); meas. completed

Q.rf . 36+6 ; meas. completed

B.lc . 26 ; meas. completed

Wigg. : 192 4 2 ; 154 (meas. completed)

: 40 wait for contract

BV2 B.v) : 4 ; 798/3

BS (B.s) : 5 ; 798/3

BV1 B.v0) : 3 ; same as ler.stv.wide
Q.sk : 8 +1 ; 798/3

SX.r;=56.L=0.3 : 104 (+2) : meas. completed
SxC.rg=85.L.=0.5: 4 (+1) : needsto be measured

STV : 413 (+7) 5 completed
STV.wide : 38 (+2) ; "98/6

STH : 385 (+7) 5 352 completed
STH.wide : 21  (+4) ; wait for delivery
STH.crossing : 3 (+) ; ~ ler.sth.wide

STH.rf.crossing : 6 (+1) ; ~ ler.stv.wide



HER magnets ( newly fabricated and recycle)

B.arc 112 +2 4+ (2) : meas. completed tr.B.recycle

Bh*er ;3 . recycle tr.B.recycle
BS1 (Bso,-TL-TR): 4+ 14+ 1 : recycle TR.B

BS2 BsFR,-FL ) : 1/1 : recycle tr.B.short /ler.B.arc

Bh*eL : 5 : her.sth.wide 98.5
Bv*eR : 9 : her.stv.wide
Bv*eL ;2 . her.stv.wide
Q.arc . 80 (+2) . meas. completed
Q.arc.strong : 4 > 798/3
Q.rf ;44 ;22 delivered
. 22 will be delivered in middle Mar.

QA . 199 (+2) . 151 measured tr.Q.recyc
QB . 110 (+#3) : 90 measured tr.Q.recyc
Q.sk : T %1

5 +1 : 798/3
Sx.r;=56.L=0.3 . 56 . meas. completed

SxD.r;=56.L.=1.0 : 48+ 1 : meas. completed

STV : 393 (+7) : 300 completed

STV.wide : 48 (+2) : under construction

STH : 353 (+7) : 352  completed

STH.wide : 44 (+5) : delivery scheduled on March 6,98

* STV : collaboration with IHEP
STH : collaboration with INP



1. Magnelic Field WNMeasuremenis
<sce=  Preliminary Resulis

(1) Purpose of the Measurements

*Spot bad magnets
Feedback is given
to the factory productrion line

*Sort magnets (if needed) based on

the measurements.

*For use of the data during
the accelerator operation.



(2)Measurement Outline
a)Where:

At KEK (Nikko Experimental Hall B4)

Quadrupole Magnets (~920, both new and recycle)*
Sextupole Magnets (~210)*
Beding Magnets(~200)**

Other places

Bending Magnets(~120,TRISTAN recycle)*”*
Wiggler Magnets(~190)***
Vertical Steering Magnets(~900)IHEP***

Horizontal Steering Magnets(~900) BINP****

b)Measurement System:

Harmonic coil(DAQ EPICS)*
Flip-flop coil(DAQ PC) * *

Harmonic coil(DAQ PC)***
Hall probe(DAQ PC)****






(3)Data Resulls from only ~20 LER Quadrupoles
~10 Bends were shown at MAC97

a)Examples of "spotting a bad magnet"
problems

b)Preliminary Results

AB/B(main Amp)
Higher order multipoles
Offset between physical center and magnetic center

correction coil (backleg) issue



Arn exam pla  of, rl—pomng a. bad. magnaXx

Av bitv ¢ )
S 98/02/28 03.12
x 102 j

New HER Magnets (HER QS)

3040 . Mo Ampe B, Qe
3030 o, 5 o

0 060,008 R ) 0 PR 00 Bamo P sk Su0f,
s020 E°F C0° P

» Fixad-!

:IIIILI,II[llll_LllllllllIlllllllIllllllllllllllllI| -
=St 10 20 30 40 50 60 70 80 90 100

-2

x 10

Main Amp. vs meas. Sequence

0.25 - Q BB
- . B
0.2 - Lagon pRoaT :
0.15
0.05 ;_éodbCODCpood) OOdbCO .
O:lllllL[lQlllll 2 A ) i IIIIIIOO?Q‘L@GRD{“LIIIIIIIIIIIll
10 20 40 50 60 70 80 90 100
-2
x 10 Norm. Sextupole amp. vs meas. sequence ¥
.1 . : -
- ' B
0.08 | =S
0.06
0.04 E—coo o) o C 0 ooo
5 %o
0.02 o cpoooo oq’cb 0 95 90O T, ° 50°
O:1IlllIllllll@?]l%lol(%(D(hIlllll[Il@lllllllllll[ll!l[

10 20 30 40 50 60 70 80 90 100

Norm. Octupole amp. vs meas. sequence



98/02/28 03.12
New HER Magnets (HER QS)
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LER RFsection magnet Main Amplitude as a func of Magnet number
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LER Qrf multipole summary (42 magnets)
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97/06/12 06.07

LER QA Normaliszed Multipole Amp. (with Shims)
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97/06/12 06.33

LER QA Normaliszed Multipole Amp. (with Shims) at 300A
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TRISTAN Recycle QA (Same Sign)
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97/07 /18 11.54
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Sextupole Magnets
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ler.Blc.Magnet BL(x] exam. #14 ( standard ) 1000 A excitation

Xn=1 means X =S50 mm

Each is normalized by the center value.
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**Correction Coil (Backleg) Issue
some concern shown at MAC97

We are aware of the potential problems.
-->> Steps we took (and are going to take):

(1)Take data and understand the effect of the
hysteresis left by the correction coil.

(2)Discuss scenario with the operation group.
Data show that the effect is

5-6 x 1.e-04 depending on the current of the main coil
(and the magnet types).

= Sinad — s tlad

Examples:

LER QA

| (Main coil) Kk at each | Ak Ak / k
200A 0.164 9.2E-05 5.6E-04
300A 0.246 1.4E-04 5.6E-04

400A 0.327 1.6E-04 6.4E-04

Bends (Data are shown in the plots).
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Bends:

When initializing the magnets
(with Main Coils)
loop over the correction coils
at the same time.

mportant to take as many data sets as possible with

various current loops (both directions) at various
current points (of the main coil).

{Quads:

in principle, do not use correction coils
during the normal operation.

Correction coils will be used at
"k-modulatin” study, which is an independent run.

Initialize the magnets AFTER the
study (BEFORE the normal operation).



Preliminary Results

Mzgnet type |[Comment|Offset(r.m.s) Amplitude(r.m.s.)
X Y
(Quacirupoles
LER JA() H 40 30 5.90E-04
LER QA(I)  ||H 40 40 6.60E-04
{LER QRF T 30 30 3.80E-04
But  6.8E-04 at 500A
HER QA TRISTAN 40 70 4.80E-04
HER QB TRISTAN 50 60 4.80E-04
1HER QS H 60 50 4.80E-04
§Se><tupoles
{Sx(C.3m) H 30 40 1.40E-03
{Sx{1.0m) H 40 40 1.00E-03
L
;wiggler T 3.00E-04
fBends
ILER B H 4.70E-04
1Blc T 3.50E-04
[1*
I
'HER B TRISTAN 3.20E-04
iSteenng
|
|LER STV IHEP 1.60E-03
|HER STV IHEP 9.00E-04
ILER STH BINP 1.90E-03
IHER STH BINP 2.20E-03
(LER wide BINP 9.00E-04
IHER wide  |BINP 1.00E-03

Offset: Transverse Offset between the physical and magnetic center

Other requirements:
B3/B1 < 0.12%
BS/h1 <0.45%

for Bends

B6/B2 < 0.12%
B10/B1 < 0.14%

for Quads

are satisfied




Thige (o do:

Finish up the series measrements

Mapping (beam direction)
Precise measurements of the absolute value

Prepare database for the actual accelerator
operation.



