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Test of stacking possibility on the proposed double low-f3 scheme 

Purpose and conclusion 

As the losses in 18 were high and the injection efficiency was low 
during the first test of t�e proposed double low-B schemel }, it was 
necessary to make a careful correct.ion of the clos�d orbits and working. 
line in order to estimate the possib1ity of stacking with this scheme. 

In this run, it was possible to obtain an injection efficiency of 90 % 
while the losses in SL7 were about 2 109 proton per injection, which is an 
acceptable starting condition for stacking. The closed orbits were correct­
ed up to the radial position +38 mm with only one H-magnet and two CR-wind­
ings, the p-t-p amplitudes being 17 mm horizontal and 10 mm vertical at 
this position. The working line was adjusted to be that �sed for SL stack­
ing and the PFW currents were such that only PFFl saturated at 31 GeV. 

The conclusion is that this scheme could be used for stacking under 

the same conditions as the SL scheme. 

1. Set-up 

The currents in the file 26DL, created during run 122a l }, were set 
except those in the AFM and SO sections: the only experimental magnet on 
was the SFM. 

40 mA were asked from the PS because the losses at injection in SL7 
were close to 1011 during the last run for 150 mA pulses. 

BST and stopper 449 were set. Injection was adjusted with CINE on the 
previously measured injection orbit at -42.5 mm. As this was difficult, 
probably because a C-pulse was used here instead of a B-pulse as in 
run 1228, the main field was decreased from 76.517 % to 76.506 %. It was 
not possible, however, to obtain an accurate adjustment of the injection 
line, probably because the transfer betatron parameters in CINE were not 
good: the injection errors did not vent below 4 mm in the H-plane. 
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The adjustment of injection was kept so and the stopper 449 was remov­
ed: the subsequent losses in SL7 were about 109 at injection. When the BST 
was removed, 2 mA circulated after injection, which is not enough for a 
closed orbit measurement, even with the maximum gain of the PU's and with 
five bunches per pulse. It was then tried to move the girder and to change 
the kicker voltage, and finally 20 mA could be injected for 40 mA in the 
transfer line. About one hour was spent from the time the first pulse was 
asked to this step. 

At the first trial of orbit correction (see procedure in Section 2), 
an i�jection check was made without using the stopper 449, the collimators 
having been positioned by POCO w.r.t. a wrong orbit, because the data base 
used was that of the bare machine. Under these conditions, the injected 
pulse could cross the collimator system and reach SL7 which quenched. The 
associated losses were 2 1011 in SL7 and 3 109 in SL5. 

The time between quench and next injection was 56 min. 

2. Closed orbit corrections 

The procedure followed during run 1228 to obtain a circulating current 
implies that several orbit correctors are used. As it is preferable to have 
the minimum number of correctors, the following procedure was applied_to 
obtain a corrected orbit: 

- A closed orbit was measured (p-t-p amplitudes 20 mm horizontal and 7 mm 
vertical). 

- COCO was run with the preset magnet option. 

- Stopper 449 and the BST were set in order to adjust the injection, 
without any risk for SL7, on the closed orbit computed by COCO at its 
first iteration. The collimators were set w.r.t. this orbit. 

- Stopper 449 was removed in order to check the losses in 18 at injection. 

- The BST was removed and circulating protons were obtained. 

This was done fo� both planes. 

Finally, the horizontal closed orbit was measured at +35 mm and cor­
rected. The resulting closed orbits are shown in Fig. 1. Proton losses ap­
peared for radial positions beyond +38 mm. 

( 
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3. Correction of the working line 

· This was made after closed orbit corrections. The first measurements 
were bad i so that �0v = -0.02 was applied in order to reduce coupling. The 
line was corrected to obtain the line used for SL stacking and the final 
measurements are shown in Fig. 2. 

The currents in the machine were copied in the file DL26 and are given 
in Table 1. The closed orbit measured at injection was copied in the file 
DLRl and is shown in Fig. 3. 

41 4. Losses at i nj ecti on 

As mentioned above, two points had to be checked in order to evaluate 
the definite possibility of stacking with the proposed double low-B scheme: 

4.1 Injection efficiency 

The maximum obtained with the machine current in file 26DL, created in 
run 122al}, was 50 %; 

- after closed orbit corrections, the injection efficiency became 60 %; 

- after the correction of the working line� 70 %; 

- after the change of BT matching, 80 %. The losses in the machine before 
and after this change are shown in Fig. 4.a} and b}. This measurement in­
dicates that a good matching of the BT reduces the emittance of the beam. 

- 90 % at the end of the experiment with the collimators positioned by 
11Find beam 1

1• Their positions as well as those computed by P0C0 are given 
in Table 2. The collimators were probably too close to the injected beam; 
indeed the losses on the collimators were somewhat 11large11 as is shown in 
Fig·. 4.c}. The intensity in the transfer line was 148 mA, and 133 mA 
remained after injection. The injection errors were 0.7 mm vertical and 
2.5 mm horizontal. 

4.2 Losses per injection in SL7 (calibration according to Ref. 2} 

- 4 1010 when the first injection was obtained (40 mA in transfer line, 
2 mA circulating}. This level remained until the orbits were corrected. 

- 1010 after the horizontal closed orbit correction and positioning of 
collimators by P0C0. 
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- 8 109 after the vertical closed orbit correction and positioning of col­
l i.mators by POCO. 

- 1.5 109 after positioning the collim�tors 237 and 265 by "Find beam" and 
withdrawal by 2 mm. 

- After the BT matching was rectified, the losses were 3 109 with the col­
limators set by POCO. They went down to 2 109 by positioning collimator 
229 by "Find beam" and withdrawal by 2 mm, and to 1.3 109 by positioning 
collimator 237 in the same way. 

- When 133 mA were circulating after injection, the losses in SL7 were 
about 2 109 which is the value obtained with the.SL tnsertion alone. 

5. AFM compensation 

The compensation of the vertical kick created by the AFM was computed 
by !NCO at the very beginning of the run. However, as the data base was not 
correct, it gave an enormous correction so that it was draped and injection 
was tried without this correction: indeed, the losses at injection did not 
appear in the vertical plane. 

INCO was applied off-line with the good data base and it calculated 
the following increments: 

For -100 % in the AFM current +1.81 % for H817 and -2. 90 % for H749B. 

As only a 3-magnet bump is computed by !NCO, this differs from the theoret­
ical compensation increments computed for a 5-rnagnet bump for the SL 
case3). 

A. Verd.ier 
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3. T. Risselada and A. Verdier, Compensation of the closed orbit perturb­
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TABLE l 

Currents in file DL26 

{The associated working line and injection orbit are shown 

in Figs. 2 and 3, respectively) 
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TABLE 2 

Collimator positions at the end of the MD (l h) 
for the currents in fil DL26 (see Table l) 
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Positions computed by POCO for the orbit DLRl (see Fig. 3). 
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Closed orbit distortions for the injection orbit. 
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a) los ses with the BT matching of the FP machine. 
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b) los ses with the BT matching for the DL machine ( computation 
by V .  Remondino) under the same machine condHions as in a) . 
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c) los ses with 1 48 mA injected and 1 33 mA circulating . 

Same s cale for all meas urements. 

Fig. 4 Multiturn los ses at injection 
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