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Abstract (or local) orbit feedback system is also developed [3, 4, 5].
Here we will focuse our attention on the work of modelling

Insertion device’'s modelling modulation of SRRCSwoduIation and dynamic tuning of IDs.

Accelator Physics Application Program (APAP) has bee
done to provide accurate physical parameters for inser-

tion device commissioning, machine operation and ma- 2 MODELLING MODULATION OF
chine study. To insure the orbit change while pole gap is INSERSION DEVICES

varied within 10zm, dynamic tuning of undulator, part of ~ SRRC’s IDs, W20 and U10P, are designed with sym-
ble has been studied. of W20 and U10P at 22 mm gap are shown in Fig. 2 and
U10P undulator prototype, had been installed in the stor-
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dynamic aperture, and the decrease of beam lifetime with
pole gap closed [1, 2]. The measured linear effects were
in good agreement with the model calculations. Tune shiftrigure 2: B field of SRRC’s W20 wiggler at 22mm gap.
and beta beating could be compensated or reduced by tun- . . . .
ing local quadrupoles beside the IDs. Fig. 1 shows the

Two insertion devices (IDs), namely W20 wiggler and
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E o Piecewise hard-edge model of ID was added in SRRC'’s
& -0.1f . APAP in order to provide physical parameters for ID com-
0.2k 4 missioning. In modelling of IDs, the pole field is described
0.3 s s . . . by a sinusoidal distributio®3, (x=0) = B, cos(2ms/\),

120 where B,, is the n-th pole’s strength ankl is the period

) i S (m) . length. Each pole is cut into six parts with the ratio of
Figure 1: Vertical beta function modulation due to SRRC’?ength a®:2:1:1:2:2 When we look through the

W20 and U10P.
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measured pole field distributions at different gaps of IDs,

Small difference of tune shift of W20 between measureVe find both pole strengthes and shapes are changed. The
ment and modelling was corrected by modelling modulddnmatched error of field shape causes tune shift difference
tion. Dynamic orbit distortions due to ID’s field errors and?€tween measurement and modelling.
the change of lattice functions are concerned when pole gap 5(Av,)
of undulator is varied. To insure the dynamic orbit change Y
within 10 um, a feed forward system with a built-in cor- The maximum pole strength at 22 mm gap of W20 is 1.85
rector table as a function of gap is studied. Digital globalesla and the shape distortion caused by high order expan-

= (AVy)modelling - (Ayy)measurement



sion component is more severe than U10P with maximum ~ 0-045 1 - - - -
pole strength 1.04 Tesla at 22 mm gap. 0.04 1 il
To compensate the f!eld shape error in mogielllng, mod-  0-0%% % rodel 1 ng bef oo corcactfog o |
ulation of the effective field strength of each piece of hard- = ©-93 %) . measured data + 7
A b : nodel | ing after correction
edge dipole segments was done for W20. In other words, & % 925 + il
it was done to compensate the high order terms of pole & 002 i
field expanded in sinusoidal functions. Fig. 4 and Fig. 5 0015 r ‘*’\ il
show the W20's and U10P’s differences of measured pole 0.01F ‘?}}\ T
field and the sinusoidal distribution pole field used in mod- ~ 0-905 | R 1
elling. W20 has more evident pole field difference than 0 - oo 120 200

U10P. The tune shift of W20 ig\v, = 0.036 caused
sin(X) = sin((x-69.1)*pi/10.0+0.5*pi)
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Figure 4: W20's field difference of measured pole field and
sinusoidal distribution pole field used in modelling.
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Figure 7: Measured and modelling tune shift of SRRC’s
U10P.
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Figure 5: U10P’s field difference between measured pole

field and sinusoidal distribution pole field used in modSuch dipole steering errors have to be minimized to avoid

elling.

any interference in users’ experiments while dynamic tun-
ing of undulator gap with stored beam is required for nor-

by closing gap. Fig. 6 shows the measured tune shifbal operation of users’ beam time. To satisfy the users’
and modelling tune shift before and after modelling moureed, four electron beam position monitors (BPMs) with
lation. Fig. 7 shows the measured tune shift and modellingot mean square (rms) 4m of reading fluctuation and

tune shift of ULOP with W20 gap closed and open. Meaene pair of correctors for each transverse plane, all are lo-
sured tune shifts of U10P is 0.00987/0.00755 with W20’sally closed to both ends of U10P, are adopted to detect

gap230/22.5 mm and modelling tune shifts of U10P isand correct orbit distortion. With series of fixed undulator
0.00993/0.00777 without strength moulation. There is gaps, orbit distortions detected by BPMs can be compen-
little difference between them without beta beating corresated by calculation of the needed strengthes of correctors.
tion of W20. The correction table can be established under such a static

condition. Performance or feasibility of the fine tune with

3 DYNAMIC TUNNING OF U10P correction table should be examined by recording the resid-

UNDULATOR ual orbit distortion during dynamic tuning of U10P.

To obtain the strengthes of the two end-correctors of

Gap-dependentresidual errors of the net change in angld OP in each plane, the algorithm being used can be ei-

I, and position/; introduced by IDs may give rise to a ther MICADO with simple boundary constrains or a simple



optimization method as follows: linear encoders, one pair on each upper- and down-stream
of U10P, which is identifed that the closed-loop feedback

Minimize the Objective Function : 7 () mechanism has malfunction during gap movement but only

9 work when the set position of gap is reached. U10P’s me-

F(@) = Z [m" +2 Aijxﬂ} : chanical backlash was measured to be 120 micron which

7 Oi perturbed the orbit at turn points of gap. The resultant

e different behavior during gap movement in outbound and
T AF(Z) ' iqbound sequence may b_e the main error source of. the
dz; =0, forj=0, 1 discrepancy between static and dynamic orbit distortion.

Which may be due to the different mechanical characteris-

HereZ = (zo, z1) is the setting of these two end-correctorsic of the upper- and lower magnetic arrays including com-
in each planey; the orbit distortion detected by the i-th se-pensation springs, or come from the distinction of the four
lected electron BPM4;; the measured response factor oinotors’ individual drive.
the i-th BPM vs. the j-th end-corrector, angthe standard  Signiticant, time delay between the reading and real gap
deviation (S.D.) of the i-th BPM's fluctuation. value had also been observed. It made the dynamic correc-

With the above algorithm, the rms of orbit distortion re+tjon effect not as good as what was done under static condi-
ferred to the target orbit can be controlled within A8  tion. With update-rate improvement of the gap reading, the
for both transverse planes under static condition, as showild-in table correction of U10P had also been modified by
in Fig. 8 and Fig. 9 with log-log scale. During dynamicshifting gap value with-0.5/4-0.5 mm for closing/opening

tuning of the U10P gap, the dynamic orbit distortion wasequency to correct the possible time delay from control
found to be within 2Q:m, which is slightly larger than that system.

observed under static condition. Power supplies used for orbit correction of UL10P’s dy-
—_—— namic tuning have improper current ranges. The measured
T el i setting values of horizontal correctors sometimes exceed
5 ol % fnbound wfo correction | their ma>.<imun current range- Amp)_. On the other h.and,
~ 70 bout bound w o correctiom\ ] the maximun current range of vertical correctorsH30
§ 50 - 1 Amp. And their resolution is poor that the measured S.D.
20 / ' nbound with correctiomy of current fluctruation is 30 mA. Those are unsuitable for
S 151 ./ outbound with correction'l the practical need with current range+5 Amp and reso-
S 13 N / lution < 2 mA.
5 s A Conclusively, to fulfill the users’ strict requirement on
; 2 ; - ' the dynamic tuning of undulator, the tolerance limits and
= N O:‘a“c O“"gec“"” . resolution of power supplies should be improved, and the
N R U S s

o o7 e o 0 oo 0 100 120 150 190220 Qiscrepance betyv_ee_n static anq dynamic mechanical behav-
ULOP s gap vl us [ ior should be minimized. That is either Fhe feedback Ipop
should be always on or off but with two different correction
Figure 8: The rms of horizontal orbit drift detected fromtables. A further study on dynamic tuning for undulator

four BPMs beside U10P. U10P is in progress.
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