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What was found by setting LILV with values obtained from calcula­

tion.

A.Riche,L.Rinolfi,K.Priestnall,G.Rossat.

Optimization of the beam transport by calculation from the end of the 

buncher to the target has shown that the focusing forces in this part 

of LIL V were too high during operation in 1987. The performances 

obtained when the machine is operated with these calculated values are 

presented.
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1. Gun to the end of the buncher.

From gun to the end of the buncher, the settings were modified on a 

pure experimental basis,looking at monitors WCM 11,12,14 and UMA 13 & 15. 

We set the gun for a 0.4 A current at ECMOl. We tried to optimize the 

transmission and we iterate 2 or 3 times. All solenoids and steering 

elements were checked and several settings were changed. We found the best 

transmission T with the solenoid SNB2, placed just after the cathode, at 

the maximum current I allowed by the command from the control desk(25 

A).The dT/dl is important for this value, and it is interesting to see if 

any further increase would be possible.

The transmission is obtained from LIL UMA displays,which are presented 

here together with the corresponding machine parameters setting lists.

2. Buncher to beam converter.

First experiment, 22-03-88. 0.4 A at ECMOl.

From calculations,we knew that the focusing forces used in 1987 should 

be reduced: solenoid SNFll,by a factor 2 (180 A—> 90 A),quadrupoles of 

the triplets,by about 1/3.

For the elements following the buncher, we tried directly the settings 

given by the calculations,[1]. The pre-buncher phase and attenuation were 

optimized. We tried also to find the best phase for klystrons 03 and 13.

In this preliminary try,we found the best current for SNFll at 140 A 

(theoretical :9O A, and operation 1987:180 A) .Some apparent aperture 

restriction between buncher and second TW structure would oblige to more 

focalization by SNF 11, and also by consecutive triplets. This restriction 

could be due to misalignment or to misteering. The next experiment shows 

that higher field in SNF 11 was not necessary.
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The beam through target hole was not steered, but we looked at MSH 15 

(with the spectrometer BSP 15 on).

Fig. 1 and 2 show that when observing the dispersion on SEM grid SLH 

15, we must modify the focalisation in order to get the effect of the dis­

persion due to dipole BSP 15 and not the beam size. The calculated current 

for a waist in x on the SEM grid is slightly over 10 A, max for these qua­

drupoles. When fixing QLA 14 at 10 A, the calculation gives QSA 14 at 

9.435 A. A clear decrease of the spot width can be observed. If necessary, 

one could install some more power for these quadrupoles to increase their 

strength.

The low energy tail ,which was observed before the new settings were 

installed,has considerably decreased.

Second experiment, 25-03-88. 0.28 A at ECMOl.

The quadrupole forces were still those from calculation.We tried again 

to optimize the transmission,varying the currents of the solenoids placed 

in the region of the gun,and steering the trajectory with the correctors. 

90 A in SNF 11 gave the best transmission (theoretical expectation),while 

the currents in the solenoids near the gun were still those of the 22-03. 

Results are shown on Tab. 2. After some further steering,we obtained a 

good transmission in LIL W up to UMA 29. We did not try to change the LIL W 

settings.

We presume that the reason for 1987 operation with high field in SNF 

11 was the use of the solenoid to compensate for a trajectory shift 
compared to the linac axis.
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3. Positrons.

For comparison,we set a high current (ECMOl : 6677 E8 ),close to the cur­

rent which was used by B.Frammery and J.P.Potier on 24-03,when they succeed 

in restoring the best operating performances obtained last year(ECMOl : 

6485 E8 ). We could not observe the electron beam at the target (fault on 

WBS),but we trimmed the LIL V steering to get the maximum transmission up 

to UMA 25 and maximum signal on HIP UMA 22,in the transfer line to EPA. 

(Tab.3 and settings Tab.4). Optimum phase was easy to find.

We had 10.8 E8 at HIE 22, compared to 12.8 E8,obtained by B.Frammery and 

J.P.Potier,with LIL V set with its focusing values of 1987,(transmission 

Tab.5 and settings Tab.6),thus less positrons.

However the overall transmission in LIL was better by about 18% with 

the new settings, (Tab.7).

As we did not try any change of focusing or steering in LIL W (apart 

pulsed high field SNPI5,which was of no effeet),there is rather a good 

chance that higher transmission up to the target would lead to higher posi­

tron current in EPA transfer line,if LILW transmission were also carefully 

trimmed. The image of the beam on MTV22,where the dispersion is maximum, 

shows a reasonable beam size( the figure is given with Tab.3)

4. Transmission of the electron beam with klystron 13 off.

It is possible to transport the beam at the energy given by the buncher 

through the LIL V TW structures,even if they are not powered by klystron. 

LIL V quadrupoles were excited with currents given by calculation for an 

energy of 26.5 MeV along LIL V. Some trimming of the steering elements 

permitted to see the beam up to UMA 29 of LIL W, (24 E8 for 1800 E8 at 

ECMOl, as represented Tab.8 with settings Tab.9). The long solenoids were 

still at 640 A, high field coil SNP 25 was pulsed,the linac W was 

unchanged.
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There is no doubt that an electrom beam could be accelerated in the TW 

structures of LIL W only,and delivered at the correct energy even if the 

beam is not accelerated in LIL V TW cavities. For the first time,the ener­

gy of the beam with klystron 13 off (buncher energy) was measured on MSB 

15,using the spectrometer BSP 15. The image (Fig.3) shows a spectrum from 

21.4 to 24.6 MeV,BSP 15 was at 28 A (21 MeV).

BSP 15 was not demagnetized,and part of the width comes from the pure 

beam emittance.
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BEAM PROFILE MEASUREMENT - VL.MSH15
Fig 1

BEAM PROFILE MEASUREMENT

Fig 2

- VL.MSHI5
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Table  1
Linac Reference
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Table 2

Meas 11
TRIG 1

or 0

LIL UHA

[ A 13
I A 15
{ A 22
{ A 25
{ A 2Z 
{ A 25
UHA 38
UHA 31
UHA 32
UHA 33
UHA 34
LHA 35
UHA 36
UHA 37
HIH 88
HIE 22 
HIP 22

-421.8
-09.3
-73.3
-79.5
-78.3

-90.5

-01.1

-08.2
-.1
0.0
0.0

1.6 
3.5 
1.2 

.6
-.6 
20 
.1 

-1.5
1.6 
1.0 
.1 
.5 

1.0

111.1 
111.1 
111.1

1.8
3.7

1.5
6.6
3.6 

-1.6
.5

1.7 
-3.0
1.8
6.4

111.1
111.1
111.1

EEH8l -360.3
HCH11 -156.5
HCH12 -156.5
HCH14 -404.6
HCH221 -3.4
HCH37 -55.7
HD88 .3

TRAJ. BLBCTROH5
1588-03-25-48: 47: 48

Intensite (E8) HarizHa  Vertical (mm)

e- transmission with new settings



Table 3

LIL UHA TRAJ. postiroms

Intensity <EED Horizontal (mm) Vertical (mm)

HCH Entens.<E

{ A 13 
UMA 15 
I A 22 
{ A 25 
{ A 27 
{ A 29 
{ A 38 
LHA 31 
I A 32. 
I A 33 
I A 34 
I A 35 
I A 36 
{ A 37 
HIM 08

HIP 22

-2541.0
-2477.6

-4368-0

.1

.4
-.2
.2
.5

-.5
0.0
.1

18.8

2.8
-.2
7.2

-16.2
-3.2
8.6

36.9

111.1
111.1
111.1
111.1
111.1
111-1
111.1
11.6
-.4

-.8
.2

-0.0
24.6

1.0
-27.1
111.1
111.1
111.1
111-1
111.1
111.2
111.1
111-1

1.3

BH381
HCH11
HCHl2
HCHl4
HCH21
HCH37
HCH08

-6677.6
-3468.6
-2631.9
-2509.9

-1.7
.3

8.7

HCH 14 
TRIG 1

DT 0



Table 4 Log for new
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e+ Table 6 e+ production ,1987 LIVL setting (B. Frommcay J.P. Police).\



Table 7; Transmission for LIL V new settings,

compared with what give the old ones re-established.(2 A at WCM 14)

new settings old settings
ECMOl

WCM 11

WCM 12

UMA 13

WCM 14

UMA 15

UMA22

UMA25

HIP UMA 22

1.

0.504

0.394

0.380

0.387

0.371

0.325

0.328

1.

0.964

0.982

0.941

0.825

0.832

absolute values:

10.8 E8

1.

0.500
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0.323

O.3l3

0.286

0.278

1.
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0.910 (2A)
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0.783

12.8 E8
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Table 9 beamat buncher energy



Fig 3. beam at buncher energy on spectronel
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