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Figure 5: DA calculated using residual kickmap of VP 
mode (ID+shims) + 5mm apertures in one of 5mm gap in-
vac ID. 

Injection Efficiency  
The injection efficiency was simulated in presence of 

random multipolar errors of magnetic elements in 
presence of the full engineering apertures. The results are 
listed in table 2. For some seeds the injection efficiency 
can decrease below 80% for VP and CP mode, and below 
70% in HP mode. Therefore ff table is preferable in this 
mode.  
 

Table 2: Injection efficiency simulated for different seeds. 
seed VP+ 

shims 
(%) 

CP+ 
shims 
(%) 

HP+ 
shims  
(%) 

HP+  
ff 

(%) 

Without 
 ID  
(%) 

101 79.0 79.0 69.3 78.0 87.6 
85 99.3 99.3 96.1 99.0 99.3 
3 99.6 99.6 96.2 98.9 99.6 

Touschek Lifetime  
The Touschek lifetime simulated are shown in table 3 

and it can be reduced by 0.9h in HP mode with shims. 
 
Table 3: Computed 6D Touschek lifetimes for different 
polarization modes. 
(bunch length σl=2.8mm, 500mA, 2/3 fill pattern) 

Mode Touschek 
Lifetime (h) 

VP 10.0 
CP 10.3 
HP 10.7 

HP +feed forward 10.8 
I0913+i05 aperture 10.9 

 
COMMISIONING OF ID  

The ID chamber with active shims was installed much 
before installation of the ID which provided us an 
opportunity to experiment effect of the active shims on   
e- beam. During the experiments it was found that design 
shim currents generated large orbit distortions in machine, 
while ideally design shim currents should not generate 
orbit errors. 

Alignment of shims 
In order to align the shim wires, currents configuration 

were set in such a way as to generate the highest gradient 
of vertical field to produce maximum orbit distortion due 

to misalignment. Then we generated orbit bumps in x and 
y to produce the minimum orbit distortion in order to 
assess the misalignment of the centre of the wires. The 
vessel was then moved by x=0.9mm and y=0.2mm  
leaving only few tens of microns or residual orbit 
distortion. When the ID was installed then it was aligned 
with vessel.  The effect on the orbit was finally checked 
with the ID closed to minimum gap and  the shim currents 
powered for the  respective polarisation modes and it was 
found that in all cases the effect on the orbit was reduced 
to 10-20μm.  

Experiment with ID 
The ID was closed to minimum gap at 300mA beam 

current in different polarization modes. The linear tune-
shifts were measured and are listed in table 4. They are 
smaller than the theoretical values predicted in table 1.  
We then set the theoretically calculated shims currents for 
the respective polarization mode. These currents were 
scaled down by a scaling factor to minimise tune-shifts. 
The residual tune-shifts are listed in table 4. Then LOCO 
was used to measure the residual beta-beat (table 4). The 
residual beta-beat is less than 6% showing a good 
correction of the optics. in all mode of polarization of the 
ID. 

No effect on injection efficiency was noticed when the 
ID was closed minimum gap with optimum shims in CP, 
VP and even in HP mode though theoretical predictions 
(table 2) indicated so. This could be due to a better than 
expected field quality of the ID. Further work is in 
progress to test feed forward and shim wires for different 
polarization mode and ID gaps.  

 
Table 4:  Linear tune-shifts and residual beta-beat with 
optimum shim wire currents and ID closed to minimum 
gap (VP: 23.5mm, CP: 27mm, HP: 27mm). 

mode ΔQx/ΔQy 

Shims off 
(10-2) 

ΔQx/ΔQy 

Shims on to 
optimum  

(10-2) 

Resi. beta-beat 
(%) 

(x, y) 

VP -3.6/2.5 0.1/0.2 2, 5 
CP -2.7/1.9 0.2/0.2 3, 5 
HP -0.3/1.0 0.4/0.4 6, 6 

 
CONCLUSIONS 

The kickmap approach developed at Diamond to study 
and optimize the ID with active shim wires has been 
tested and it successfully corrected the linear and 
nonlinear optics effect of the ID.. The shims were aligned 
very well using novel method described in paper.  Further 
tests are in progress to operate the ID in any phase and 
gap with top up operation.  The authors would like to 
thank members of operation team of Diamond ring. 
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