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Model

B » (z) —periodic field .
B, (z) —error field (bad pole) > |
L = Nd 5 Ei 0
L — the vibrating wire length 05 |
d — the srtucture period AL
I(t) =1, exp(iar) s
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Theory
Equation of the wire motion
9°x _%x o
,uat— = 8—2 — }/E + 1(t)B(z); B(z) = Bp (z) + B,y (2)

U —linear wire density; 7' — tension; ¥ — decrement;
X(z=0,t)=X(z=L,t) =0

Solution X(z,0) = =X sin(”" 2) explion);
(standing waves) - ]O 1 . _m Z
X = B,, W =
no M w? —w? + i) Lyu
n
2 L
B, = —IB(Z)sm(—z)dz B(z)=%B sm(—z)
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Test Setup

G-line wiggler: L = 3m, d (period) = 12cm, Bmax = 0.780T
VW probe (one end shown)

(1) — plastic tubing

(2) —0.1mm copper-beryllium wire

(3) - “H21A1” LED-phototransistor assembly
(4) - 2mm G-10 cylinder

(5) - G-10 spacer

L wire = 156cm = 13d

“Macintosh Quadra 800" + “Lab-NB” board.
Wave form generator “HP33120A"
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dB/Bmax

¢ Shim atz =87cm

Test Result

Field distortion from single shim (dB ~ 14G, dB/Bmax= 1.8e-3)

Used 16 vibrating modes.
Measurement — solid line. Model - dashed line. Residual — dotted line.

¢ Shimatz=117cm
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z(measured) = 85.72cm

RMS (measured-modeled) =1.4e-4

z(measured) = 117.0cm
RMS (measured-modeled) =1.5e-4

Spatial resolution ~ 2cm, RMS (noise) ~ 1.5e-4 Bmax
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Test Result

G-line wiggler error field measurement.

¢ 5 measurements at 5 different VW probe position
along wiggler. Common region is shown.

0.005

0.0025

]

-0pos L

11/15/2001

ooes |

[ o
PR B
P";"tx '“"h\l- e
ST T
i_,f-’ H:‘b‘{", S ;_"Elq:x ;"{.f wﬁ:
s R otk R \‘\‘; ! ) ,
\\:&-\.Ja:j;yf e :II.- qi .-;'f/-l:fi"'
: NP NN
Y - \ - v e
\‘""--_- ¥ .-r 'l"h -:"' I_"lr.;'r.#
by 2o ol
K
e ozlem] ]
|
24 36 48 &0 72 84 = 5] 108 120
A. Temnykh, IMMW 12, Oct. 1-4

2001, ESRF, Grenoble, France



Conclusion

= Demonstrated characteristics:
& ~2cm spatial resolution
¢ ~1.5e-4 RMS dB/Bmax
= May be improved by:
+ Vibrating wire property => higher sensitivity
¢ Vacuum encapsulating => low damping/higher sensitivity
+ Using more vibrating modes => spatial resolution
o Dimensions less then Tmm => small aperture magnets
= Advantage
o Cheap
+ Easy to build
¢ Do not need expansive precise positioning system.
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