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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.



What was found by setting LILV with values obtained from calculation.

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/dI 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 SNF1l at 140 A
(theoretical :90 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 1l was not necessary.

page &



What was found by setting LILV with values obtained from calculation.

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

comparedto the linac axis.
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What was found by setting LILV with values obtained from calculation.

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 SNP15,which was of no effect),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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What was found by setting LILV with values obtained from calculation.

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 MSH
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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134.88 ane C 13D 135.34 ane ¢« 135.10s 125.25 ane C 12497 74.33 ane ] 1%.01»
H1.QFD1
95.64 ane ¢ 97.00)
Xt TIMAING,
VE.SeXLY 29074 (FASY @F) VI .WCUNP ZVYVV0LFAST OF) VE.TAS $9000(FAST af) vI.SEUNFC 30000(FAST af)
VI.S6UND $0000(FASY &F) vI.SGUNPF 6141 W1 ) VE.SKLYO3 29911 (FAST &F) VI.SRF PO VT (FAST &f)
VI.ERFPO3 29081 (FAST RF) vI.SxLY13 29885¢C/70 TR.) VI.SRFP13 29917¢C/0 R.) VE.ERFP13 300104(C/0 TR.)>
VI.SRFI13C 29983(C/0 TR.) VI.SRFI13F 2¢¢ W1 ) WUK.TAS 11000(C/70 Tr,) X . FSNP2S $0000¢(1 W@ )
HE.ASNP2SC 30000(1 AK2 ) I . WENP 2L P 20461 ¢1 2 ) K. USNP2SD 20441¢3 W2 ) UK. SSNP2SPC 2943201 W1 )
HI.SSHP2SDC 29984ttt WM ) I ASNP2SF [ TSI P I ) L. BSNP2SPF 0¢t WHI ) UK. EENP2SOF ots a2 )
“X.SKLY2S 29943¢C/0 TR.) uI.SRFP2S 29947¢C/0 TR, HX.ERFP2S 29900(C/0 TR.) “K.BKLY2? 29466(C/0 Ta.)
WE.SRFP2T 29919(C/0 TR.) uK.€aFP27 30011<FAST &F) UK.SRFI27EC 2994S(C/0 TR, WI.SRF127¢C 29984(C/0 TR.)
X . SRFI2T7EF 20¢C/0 TR, HI.8RFI27PF 20¢C/70 t2.) . SKLYE 29645(C/0 To.) I, SRFPIY 29932(C/0 TR.)
HI.ERFP3L J00QT(FAST @F) WE.ORFIJ1EC 29V70¢C/0 T4.) MX.SRFISIPC 029982(C/0 TR.) X . ORFI31EF 274C/s9 TR.)
UI.SRF131PF 20¢C/0 0. “E . SNLYIS 29937¢(C/70 Tr.) UX.SRFPIS 29978(FARY &F) UX . ERFPIS 30004 (C/0 TR.)
HODULATOR CHAQLESG
ROKO3 $7.4 ¢ $7.4 )
noX13 178.% ¢ 174.% )
NIK2S 327.6 ¢ 327.6)
nox27 324 < 324.2)




Table T1:

Transmission for LIL V new settings,

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

new settings

ECMO1
WCM11
WCM12
UMA13
WCM14
UMALS
UMA22
UMA25

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

HIP UMA 22 absolute values:
10.8 E8

old settings

1.
0.500
0.355 1.
0.328 0.924
0.323 0.910 (2a)
0.313 0.88
0.286 0.806
0.278 0.783

12.8 E8
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beam ak ounchen cnergy

LUSER _ELEGT _ 2S-03—1°960 1929207
g CL T o NORMALL Y orc
wL.DHMI221 oF T ", .evT221 ors L. SNE221 nri ML .OHI22 aF:
(] Ane < -.03 [} ane ¢ [} ) [ Ane < $.0% ] ane 19.00)
uL .SNG222 OFF WL .OH2222 OFF “L.0VT222 OFF . 9K122) OFF
[} anr 3 47 Q ane [ -.08» (4] ane ¢ <210 (] anr 3 .a%,
"L .0VT223 [.122 oL .3NE21 of 7 HL.SHE23 oFFf W SNU23 IF7F
[ ane « .$0) ] anr « 7.67) o ane « 3. .36 Ane « 67.0%)
[V, A W) HONR L ZONT AL, SITICCRING
vi.DHGEOD3Y vi..DHEO032 VL.DNIY vL.OMGE1199
2.98 AnP t 2.9% 3.0Q anr [} 3.00» 1.20 ane 1 1.200 -.30 anr [} ~.30»
VL.0QS121M VL.ORS13I2W VL.0QS141M VL. OMIt4
3.77 Ane < l.an S.29 ane ¢ S.31 1.92 ane < 1.2 7.01 ane [} 7.00,
vi.8SP1S VL.DQLSIS 2K ML .DHI2S WL .0NE2S 1
.30 AnP [} ] ’ T7.99 anr [} 1.9%) Q ane < o ’ ~18.40 ARP « -18.50)
w.oHE252 uL.OHE261 VL. 0HE262 ¥\.0QL272MH
1A 40 ARnP « -18.49) -17.87 an? « -18.00» 13.00 Ane ] 18.00) [} AnP i Q ’
WL .DONF2T71IR VL.00L28MH BAC 3TATUS WL . DQNF284H DAC 31ATyS WL . DANF 292K
1.00 anr < 1.00) ] aAne ¢ (4] ) o ane < 0 3 o Anpe < 0 )
WL . DQNF 302K WL . OQNFIT13IN WL .DQNFIIIN UL.DONF 342K
+] AnP L 0 ) [} anp L (] » M) (114 4 -] ) -4.03 anr L -4.00)
UL .DQNF 342K H1.83HOC HL.out
4.02 Ane 4 4.0 173.41 anr < 173.41) 384.5S Ane ¢ 386.2%)
[ ™ VECRTI_CAL ST ING
vL.DVE0D31 v..0V6032 vL.OVTEY vVL.OVG119Y
[} ane q Q ’ o ane § o ’ -2.40 Ane < -2.400 L} anp ¢ [} »
vi.boL12v viL.DQL13V VL. 0QLISY VL. OVTL4
.06 aAnp « .06 ] anp ¢ [} ’ 0 Ang ¢ [} » -1.99 ane [ ~1.79
VL. DQL1IS3V wL.0VT2S wL . 0VE2%1 uL.0VE282
] Anp [} ] . 1.00 anr [} 1.00) 10.00 Ane 3 10.00» V.99 Anr [} LA )
wL.DVG241 O L.0VE242 wL.0QL2TIV WL . 0QNN273V
10.%0 AnP ¢ 10.49) 10.49 aAne « 10.4%) AW ‘ RAN ] ane [} ] »
WL . DQNF 274V WL .DQNF 283V /At ItaTus WL .DONF 291V nap 3TATHS WL . DANF 301V
$.01 Anre [} 4.%9) 6.04 ANP € $.%) (] Anp (4 o ) o Anp ¢ o >
wL . OQMF 312V WL .0QNF 323V ML . DQNF 34tV [ 11 TSR
1.00 anr < .00 3.02 Anr ¢ 2.9%) -5.03 anr < -$.00? 2.01 anr ¢ 1.9
Hi.8vroc
71.85 anr . 12.01)
LAl FOCUGING - i
VL .SNACY VL .SN802 VL .SNC02
. VL .SNDEO
4.38 AN? [} 6.3% 24.82 ane [} 24.99, $.73 ane ¢ $.121 "'.m)”" ¢ tteaes
VL.SNvVU0o3 VL.SNF11 VL.0SA1212
70.33 An? ¢ 10.19, 90.10 Ane [} 90.049 2.04 anr [} .06 VL.M:‘!Z Ane [y .7
z. .22 227,
VL.QSA1312 viL.QLALS VO.0SA1412
- b vi.QLALd
1.81 Ane ¢ 1.4, 2.02 Anf . 2.0y 0 2.40 anr « s.04 :.;z aAnP * 2.4
VL.QLB1S14 viL.QL81523 WL .ENT2S
. L . SNP2S
4.83 anr « a.% Q.3A anr < LIRS ¥ <04 Ane [} [ ’ 2704 .74 ane € 240,40
“L.QLA2TYS WL.0LA272 wL.0L8282¢
: . WL .SNL2S
&.AS AP « 4.%0» 8.9 ane [} A.99, $4.3) anr 3 %.00. 441.3% Anr ¢+ 6a40.01»
ML .BNL 26 uL . Qun271 ML .ONRM272
‘o - uL.QNn273
441 .464 ARP (  440.31) 2.11 ane [} 94.97, 103.54 ane « 10¢.08: 105.50 anr ¢« 106.%2»
WL.0°FaA oL .QNFB HL.QNFC
- L. 0Nn3e
134.84 ANP < 134.91) 135.36 anr 3 135.10, 12%.25 anr C 124,97 74.34 AnP ) 7%.01
M1.QFD1
95.64 AnP ¢ 2.00)
wlt, TXTIING.
VI.SBNLY 2987
S(FAST BF) VI.WeUNF 2999%0(FAST aF) VI.TAS 19000(FAST &F) VI.SGUNPC 30000(FAST &F)
vi.pbuno $O000Q(FAST aF . SN
] vI.SCUNPF 61(1 AMI > v, vo3 29%11(FaST aF) VI.SAFPO3 29967¢FAST afF)
v . ERFPO3 29081 ¢Fas . 300
1] T aFy VI.SALY13 988%(C/0 TR,) VI.SRFP1] 29917¢C/0 TRL) VI.CAFP13 10¢(C70 TR,)
vi.
SRF113C 29983¢C/0 TR, VI.SRF113F 2¢1 M WI.TAS 11000¢C/0 TR.) HI . FSNP2S $0000¢1 Wil )
"I ASHP2SC 30000¢(1 .
} S ] HI. WSNP2SP 204419 (1 2 1] NI . USNP2SH 20461(1 W1 ) HE.SSNP25PC 29852(1 nN? )
WEI.BENP250C 2998441 W ) WX . ASNP2SF 0y ) UK. SSNP2SPF 0(1 W2 HI.SSNP2S0OF 0t ng )
Y. SKLY2S 299%¢ -
3¢C/0 TR UE.SRFP2S 29947(¢C/0 TR, I .ERFP2S 29900(C/0 TR MI.SKLY27 298848¢(C/D TR,
“L.SRFP27 29
19¢(C/700TR ) uE.CRFP2? JOCHI1(FAST @aF) UX.SRFI27€C 29985¢(C/0 Ta.) VI.SRFL27PC 29984(C/0 TR.)
MI.SAFI2VEF 20(C/0 TR, .
° TRy WX .SRFL127PF 20(C/0 YR WE.SKLY3M 29805(C/® TR.) WI.SRFP3L 29932(C/0 Ta.)
wI . ERFP3S 30007(Fa
(FAST arf) UI.SRFI31EC 29970¢C/0 TR uy.Sar131PC 29982¢(C/70 TR, MI.SAFIJMIEF 27¢C/0 TR,
uE,.BRF (44
SRF 131 20¢C/0 tR,) I.SKLY3S 29937¢C/0 TR VE.SRFPIS 29978(FAST &F) I . ERFP3S 30004¢C/0 TR,)

noKO3 30.9 (¢ 3%.1 )
nexiy @0 C177.4
nex2s 337.% (¢ 337.% )
NOK27 48.9 « T70.3
ADNR3IT 90 ¢t 270 )
NOX3S 120.9 ¢ 119.% )
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F\f% 3. beam ot bundh Meng n sPecbnomdM.

CONSOLE - GRAPHIC SYSTEM HARD-COPY frhidptinbihy
BEAM PROFILE MEASUREMENT - VL .MSH15

=

-

100X

Central Energy 22.88 MeV

Digital Velue at 100X 131  (sat. 2047)
Intensity (UMA meas.) —-101.838 1EB part.
Number of measurements ee

2#sigma 18.82mm
Residual 1is 37 X of maximum
Soraper VL.SLVi12 (Aperture) : 48.87 (60 ) mm
(Position) : [o] (o ) mm

1 1 I 1 | 1 -

10



What was found by setting LILV with values obtained from calculation. page

distribution list:
Y. Baconnier
S. Battisti
A. Bellanger
R. Bossart
M. Boutheon
B. Canard
E. Cherix
J.P. Delahaye
B. Frammery
J.C. Godot
K. Huebner
H. Kugler
J. Madsen
G. Metral
F. Perriollat
A. Poncet
J.P. Potier
K. Priestnall
A. Riche
L. Rinolf1
G. Rossat
C.H. Sicard
D.J. Warner
D. Brandt (LEP)
A. Verdier (LEP)



