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1 IntroductionThis note is a summary of some measurements and f heir results done during several ma­chine developments, which took place between the dth and 6th of December 1989.
2 Reproduction and optimization of a former set-up

2.1 Set back reference values of 25 August 1989The LIL performances wore measured under the existing settings at the beginning of the session. These settings were achieved during different optimizations and adjustments over the last months. The positron production read at HIP.UMA 22 was 8.0 ∙ 108.ΛII reference values made on 25 August wore set back (see table 1 for IlF-parametcrs). The positron production at ΠIP.UMΛ 22 becomes 8.3 ∙ 108 ( Fig. 1 ). Two parameters have to be changed from the reference values:i) The phase of modulators, mainly MDK 13.ii) The current of VL.DQL15211.I his power supply was changed in order to allow the e- beam deflection with the new mechanism of the target. The resolved conversion efficiency is 3.1 ∙ 10-3.
2.2 Optimization with steering magnetsIn order to compare with the previous measurement and to be sure that the klystron is in salutation the voltage of MDK03 was set to 26.2 kV, which gave a power of 13.3 MW (klystron output reading). The power in MDK 13 was raised to 24.0 MW with a klystron voltage of 35.1 kV ( Fig. 2 and 3 ).f rom this point several adjustments with steering dipoles were done. The idea was to vary the current pair by pair for a. given plane on an experimental basis and also to try to set the currents close to zero. Fig. 4 gives the horizontal current values. If at the end of LIL-W, the currents are close to nut, upstream and downstream of the target, there arc far from small values.Fig. 5 shows the vertical current values. Except just downstream of the target, almost all values are close to zero. One power supply upstream the target is also different of zero. The geometry downstream the target is probably not very well adjusted. Some efforts should be devoted to this part of the machine. Γhc focussing of the linac was not changed. Fig. 6 gives the current values.A ft.er the optimizal ion of the steering the positron production raised from 8.3 to I 2.0-1 08 c+ per pulse.
2.3 Fluctuations of HIP.UMA 22During a few minutes, the positron production was recorded. Fig. 7 shows the results. Fable 2 summarizes the observation.
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'Table 2:

signalII ∣l,.UMΛ 22 Sigma ( ∣0β ) Delta II ( -nV ) Delta V ( n|V )∣ 1 1.9 9.1 - 0.32 12.0 8.1 - 0.33 12.1 7.8 - 0.3

3

I lie vertical position does not change. When Delta H decreases by 1.3 mm, Sigma increases by 2 ∙ 1 ()7c+. From tab. 2 one gets a short term stability of -j— = 0.02.
2.4 Phase adjustmentWith Uc = 1.08 kV on the gun, providing 3.6 ∙ 10" e~ at ECM 01, each modulator has been optimized. With phases displayed on figure 8, the positron intensity rises up to 12.4 ∙ 108 (Fig. 9). Only the phase of M1)K31 was changed from 214 deg. to 200 deg. . Fig. 10 displays the beam profile at the end of LIL-V.
2.5 Optimum of Uc14 ig. l∣ shows the variation of UMΛ 15 and IIIP.UMΛ 22 vs. Uc. The maximum is obtained when Uc — 1.95 kV. With this value, UMΛ 15 reads 2.5 ∙ 10llc- and ΠIP.UMA 22 reads 14.3 ∙ 109e+ (Fig. 12 ). Λ scan with the phase between the prebuncher and the buncher was done. The maximum is always when the phase equals 42 digits.
2.6 Increase of MDK03 powerThe maximum intensity on UMA 15 and HIP UMΛ22 is obtained when P(03)=13.8 MW. This klystron output reading is get with a klystron voltage of 26.4kV (Fig.13). It provides 3.0 ∙ L0lle- on UMA 15 and 17.1 ∙ 108e+ on HIP 22 unresolved ( Fig. 14 and 15 ).
2.7 Conversion efficiencyFig. 16 displays the measured positrons per pulse resolved which is 12.9 ∙ 108. With slits closed at 17 mrn, the energy dispersion is ±1% and the maximum is obtained when the position of the slits is X = ÷ 4mrn.
2.8 Conclusions from the measurements of this sectionThe design value of resolved efficiency is reached. However, a comparison with SLAC value shows that a factor 3 could be gain. A simulation of the positrons production indicates I hat a factor 5 is missing with a correct geometry downstream the target and a correct value of the focussing solenoid SNP 25. Other studies arc proposed to increase the positron prod uction:



I. Bram loading in the cavities.2. Transversal positions of solenoids downstream the target.3. Optics of the linacs.I. Systematic check of the L1L-∖V acceptance for positrons.



Table 3: Corrector settings for ACS25∕26 correctors

Corrector initial val. val. from [1] optimizedDUG 251 -4.8 A -12.5 A -13.0 ADUG 252 -17.9 A -12.0 A -20.0 ADUG 261 -19.5 A -20.0 A -20.0 ADUG 262 -9.8 A -20.0 A -20.0 ADVG 251 0.0 A -9.8 A -10.0 ADVG 252 17.4 A 6.8 A 6.8 ADVG 261 8.8 A 13.0 A 13.0 ADVG 262 8.3 A 6.0 A 6.0 AHIP22( 108) 8.9 5.8 8.2

3 Tests related to section 25/26 magnet coils

3.1 lest of new steering methodWe changed I he settings of the correction dipoles on Λ('S25∕26 from the settings in col­umn I of tab. 3 to a set of vaincs (column 2 in tab. 3) found with a new method, which uses the 220 MeV electron beam to adjust the cod currents [I]. The positron current dropped from 8.9 ∙ I 0fi to 5.8 ∙ I 08, but. could be raised to 8.2 ∙ I 08 by readjusting the e~ beam position on the target and some of the ACS25∕26 correctors (column 3 of tab. 3). It is remarkable that roughly the same yield can bo obtained with two completely different settings of the steering coils.

3.2 Test of the sensitivity of ACS25 steering coilsThe dependence of the energy resolved e+ current on IΠP22 from the correction coil currents was recorded (Tab. 4). It turned out, that the dependence is not very strong (which may also explains the results of the section before), nevertheless the results are not very precise, since there was a drift of the e+ yield during the measurements and also a. control problem with DVG251.
3.3 Scan of pulsed coil SNP25 currentThe resolved e + current vs. Jwas measured. For the results see tab. 5. The variation of the solenoid SNP 25 is still without a big effect on the c+ production contrarily to what is expected from calculations.Although it is designed t,o take a maximum current of 6000 Λ the optimum yield is obtained at less than half of this current. Switching the solenoid off reduces the yield by a factor of two. Later on it has been shown that the drop is a factor 3 when a fine optimization of the yield was done.
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Table 4: Resolved e + yield (±1%) for different steering coil settings

I)IIG251z∖ 1)∖G251A I)1IG252A DVG252A 1111’22
ior-1.2 0.0 -18.0 4 19.0 7.7+20. 0 0.0 -18.0 + 19.0 5.7-1.2 0.0 -18.0 + 10.0 5.1-1.2 0.0 -18.0 + 7.0 3.8-1.2 10.0 -18.0 + 19.0 1.5-1.2 -10.0 -18.0 + 19.0 •1.7-1.2 0.0 +20.0 + 19.0 3.5-1.2 0.0 -18.0 + 19.0 6.9

Table 5: I1IP22 vs. Isnp25∙

IsNP25 [A] IIII,22 [10r]0 2.91000 ‘1.91500 5.32000 5.62500 5.83000 5.53500 5.3
 Scans of RF-parameter

4.1 Dependence of e+-yield from the phase of LINAC V relative
to LINAC WThe phase of LINAC V was varied relative to the phase of LINAC W by changing thephases MDK03 and MDK13 simultaneously. The value for M DK∖3 is MDK03 ÷ 1950in these measurements. The yield was measured with IIIP22 (Fig. 17). The width ofcollimator 1IIP.SLΠ2O was reduced to 17 mm corresponding to a ±1% energy acceptance.For each setting of the phases the position of II1P.SLI12O was optimized for optimum yield.(Remark: The graphical display of the collimator position didn’t work satisfactory). On5th of Dec. a scan over 360o was done. The measurement was redone for the deceleratingregime one day latcr after the machine was optimized for higher e+ production. It shouldbe mentioned that the steering was done for the decelerating mode and not changed duringthe measurement., thus the values in the accelerating mode arc far away from optimum.

4.2 Measurement of LINAC V spectrumThe energy spectrum of LINAC V was measured for different settings of MDK03 (Fig. 18-21). The value of ∕W l)K∖'.] was fixed to 308o during these measurements. The aim of thismeasurement was l<> get an estimate of the LINAC’ V microbunchlcngt h (section 5). For
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this rneasιιrement the beamloading was reduced by changing the pulse length of the gun from 20 msec to ∖2nsec. The beam intensity on the target was 1.8 ∙ 10" part. p. pulse before the reduction of the pulse length, therefore is in the next section a pιι∣secharge of ~ ∙ 1.8 ∙ 10" particles assumed.
4.3 A^ariation of ACS25∕26 field strengthThe field strength was changed by variation of the power of klystron 25. The e + yield showed a strong dependence (Tab. 6). But one has to be careful about this results, the r.f.-phase of klystron 25 which presumably depends strongly on the power, was not checked during these measurements since we ran out of time.

I>Kly.25MW ∕∏∕,22 lθβ18.1 8.017.1 6.818.8 3.5
Table 6: IIIP22 signal for different klystron 25 output powersettings
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5 Determination of LINAC V bnnchlengthThe aim of this chapter is to give an estimate of the bnnchlength of Linac V. The Monte- Carlo Simulation of the positron capt ure system shows that especially in the decelerating mode the LIL positron yield is very sensitive to the bnnchlength of Linac V. Therefore a realistic value of the bnnchlength is essential Io get simulation results which arc comparable with measurements. On the other hand a method for the measurement of the bnnchlength could be used for its minimization, leading fo higher positron yields.The method described is based on the idea, that the spectrum at the end of Linac V is mainly determined by boa inloading and the phase distribution in the bunch at the end of the Linac V buncher. Additionally it is assumed, that the phase motion between the bunchcr and the end of Linac V is negligible. The limits of this simplification are discussed in Section 5.3. The spectra computed for different bunchlcngths arc then compared with the measured one, and the computed spectrum which fits best the measured spectrum is assumed to represent the right bunchlength.
5.1 Calculation of the spectraThe energy at the end of the linac depends on the initial phase of the electrons φ according to
With 710 = kin. energy at the output of the buncher. Since only particles near the crest of the wave arc taken into consideration, the approximation in (1) is valid. Assuming a parabolic bunch distribution

(2)
with σ=half bunchlength and φ,=phase of reference particle. The energy distribution is given by

(3)
Evaluating (3) in the case φ- σ < 0 one has to add the two possible values of (3) according Io lhc Iwo possible solutions of the roots.

(1)



I lie spectrum is broadened by beamloading. If the pulse length is very small compared to the filling time of the r.f. sections the spectrum changes according to
COwhere the energy spread is approximately given by

5.2 Estimation of the systematic error of the calculationHitherto it was assumed, that the phase of the particles is ’’frozen” between the buncher a nd the end of Linac V, which is actually wrong. Due to the different momenta of different particles one has different particle velocities. The velocity deviation from the reference particle is given by

(Q=ιιnloaded Quality factor, r=shunt impedance, L=length of a section, Γ = r.f. pulse power per section, q=charge of the pulse)Inserting (3) in (zl) yields

(7)

The energy spread of the buncher m⅛ and the resolution of the spectrometer mr also acts on the measured spectra. This can be described by a convolution of (4) with a gaussian.
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Evaluation of (10) shows, that the error vanishes for particles with the maximum energy. For a worst case estimation one has to take the ^j2∙ and 7 values at the end of the buncher, r 'Inserting = 0.12 (from [2] for 50 τιC pulse charge), 7 = 51, 710 = 26 MeV, L = 21 ?//., = 20∕r m~l and /1 = 191 MeV one gets an error of 67’ = 2.37 MeV at 7’ = 217 Me∖ and 67’ = 4.33 MeV at 7’ = 210 MeV for example. Therefore a coincidence between the calculated and the measured spectra is only expected at the high energy end of the spectra.
5.3 ResultsIn figure 22 the measured spectra (see section 4) are compared to curves computed with (7) for σ ~ 10o, 20o and 30o. In the computation a total beam loading of 5.5%, mr = 1.7 MeV and mh = 1 MeV is assumed. MI)K13 was set to 308o during the measurements. With this adjustment a buncher phase of ΛfDKM = 115° corresponds to an acceleration on the crest of the r.f. wave. At the high energy end of the spectra the measured spectra fits best with the curves computed with cr — 20o, therefore a total bunchlength of 40o seems to be a realistic estimate for the bunchlength of Linac V. It should be noted that the ability to vary the phase of one or two sections at the high energy end of the Linac V would allow a much more precise determination of the bunchlength. The systematic error described in section 3 would be drastically reduced, thus allowing a complete reconstruction of the bunch shape by a deconvolution method. The arbitrary assumption of a parabolic bunch shape (chosen to simplify the calculation described above) would be no longer needed.
References[l] J. Madsen, “ lests during critical day 30 Nov. 89” CERN Nov. 1989[2] P. Prunet, R. Chaput, “LIL front end, description and experimental results”, Linear accelerator Conf., Darmstadt 1984
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PLS POSIT
POSER SUPPLIES FOR lPI OPERAT 11

i⅛33-12-05-23=14:44  

IM  
FEC ESH OB.HAHE STATUS CCV Aθ∏  
LIL 6 VL.BHG831 On 2.58 2.48  
LIL 8 VL.DHG832 OH 2.78 2.69
LIL 41 VL≈BHZ11 OH .69 .78
LIL 43 VL.BHG1199 OH -.58 -.58
LIL 48 VL.BΘS121H OH 5.28 5.28
LIL 53 VL.BHZ25 OH 1.99 1.99
LIL 57 VL.BSS132H OH -.28 -.28
LIL b 3 VL.BΘS141H OH 6.58 6.56

LIL 65 VL.BHZ14 OH 5=θθ 4.99

LIL 67 VL.BSP15 STBτ 253.49 .42

LIL 68 VL.BΘL152H OH -2.99 -3.82

LIL 76 HL.DHG251 OH -1.28 -1.17

LIL 78 HL.BHG252 OH -18.28 -18.85

LIL y ι HL.BHG261 OH -19.49 -19.45

LIL 83 HL.DHG262 OH -9.99 -9.83
LIL 92 HI.BSH88 OH 173.58 173.74  

LIL 96 ML.DQL272H OH -4.99 -5.82  

LIL 98 HL.DΘHF271H XXXX < -3. 19 -3.28

LIL 182 SL.REC27 OH 8 8  

LIL 183 HL.BΘL28H XXXXX 4.88 4.81  

LIL 185 «L.DSMF2S4H xxxxx 8 8  
LIL 187 HL.BQHF292H xxxxx 8 8  
LIL 118 HL.REC28 OH 8 8
LIL 112 HL.BΘHF382H xxxxx A 8  
LIL 114 HL.BΘHF313H xxxxx 8 8
LIL 118 HL.REC38 OH 8 8
LIL 119 UL.D8HF331H xxxxx 8 8
LIL 121 HL.B8HF342H xxxxx 8 8
LIL 123 ML.B8HF362H OH 1.88 1.88
LIL 126 UL.REC33 OH 8 8
LIL 133 HI.BHZ OH 386.87 386.19



1989-1S-05-S?:13:4/PLS POSIT
POWER SUPPLIES POP -PI OPERATION

FEO ESH OB.HA∏E STATUS CCV A9H
LIL 7 VL.BVG831 OH <28 .28
LIL 9 VL.BVGΘ32 OH .28 .28
LIL 42 VL.BVT11 OH -.58 -.58
LIL 44 VL.BVG1199 OH 8 8

LIL 47 VL.B0L12V OH 8 8

LIL 54 VL≈BVT25 OH 8 8

LIL 55 VL.B9L13V OH 8∙ 8
LIL 61 vL.BQL14V OH 8 8
LIL 66 VL.BVT14 OH -6.8θ -5.99
LIL 69 VL.B9L153V OH 8 8
LIL 77 WL.BVG251 OH 8 8
LIL 79 WL.BVG252 OH 19.88 18.95
LIL 82 WL.BVG261 OH 8.99 8.88
LIL 84 WL.BVG262 OH 8.58 8.33
LIL 95 WL.B9L271V OH 8 8
LIL 97 WL.D9HH273V XXXXX 8 8
LIL 99 WL.B9HF274V XXXXX 8 8
LIL 182 WL.REC27 OH 8 8
LIL 184 WL.B9HF283V XXXXX 8 8
LIL 186 WL.B9HF291V XXXX ! 1.99 2.81

LIL lie WL.REC28 OH 0 8
LIL 111 WL.B9HF381V XXXXX Γ⅜ 8
LIL 113 WL.D9HF312” XXXXX .89 .89
LIL 115 WL.B9HF323? XXXXX u .81
LIL 118 WL.REC38 OH 8
LIL 128 ML.B9HF341V XXXXX 0 8
LIL 122 WL.D9HF361? XXXXX — 1,0n -1.88
LIL 126 WL.REC33 OH 0 8

LIL 131 HI.BVT88 OH 65.93 65.93



PLS POSIT
POWER SUPPLIES FOR LPI OPERATI

1989-12-θ5-22' 16U4
OH  

FEC ESH OB.HAHE STATUS OCR ASH
LIL 1 VL.SHAΘ1 On 8x99 9.00
LIL 3 VL.SHCΘ2 OH 12x28 12x 19
LIL 4 VL.SHBEΘ2 On 112χ9 112x92
LIL 5 VL.SHVUΘ3 OH 78x10 79x13
LIL 10 VL.SHF11 OH 113≈97 114.82
LIL 11 VL.ΘSA1212 OH 2=40 2x39

LIL 12 VL.ΘLA12 OH 2 = 70 2=66
LIL 13 VL.ΘSA1312 OH 2=40 2 = 38
LIL 14 VL.SLA13 OH 2x70 2x65
LIL 15 VL.ΘLA14 OH 4x 19 4.19

LIL 16 VL.QSA1412 OH 3.39 3.39

LIL 17 VL.8LB1514 OH 57xθθ 57.81

LIL 18 VL.8LB1523 OH 53x6 53.56

LIL 36 VL.SHB02 OH 47.99 48.83
LIL 37 WL.SHP25 OH 2501.1 2536.26
LIL 38 WL.8LA271 OH 6.80 5.99
LIL 39 WL.8LA272 OH 8.98 8.98
LIL 48 WL.ΘLB2829 OH 55.00 55.83
LIL 75 WL.SHL25 l∣ H 658.00 650.0-0

LIL 88 WL.SHL26 OH 650.08 649.94

LIL 85 WL.8H∏271 OH 96.97 96.97  
LIL 86 WL.0HH272 OH 106.5 106.5  
LIL 87 HL.8HH273 OH 184.10 104.14  
LIL 88 HL.8HFA OH 135.99 135.99
LIL 89 WL.8HFB OH 135.08 135.00
LIL 98 WL.8HFC OH 128.99 129.03
LIL 91 UL.8HH36 OH 84.00 83.79
LIL 134 HI.8FB1 OH 96.41 96.45



LIL UMA ΓRAJ. POSITRONS
1989-12-05-22: 13:1 

In tens! te< E8 ) Horizon tai <ml> Vertical(≡≡)  
UHA 13 -1916.4 -1.6 -.2
UMA 15 -1895.3 -.2 -.6
UHA 22 -1858-7 .8 -.3  

UMA 25 -1874.1 .7 0.0
UMA 27 -10.2 2.3 1.7
UMA 29 5.0 -7.5 .8  

UMA 30 8.0 -1.0 .4 WCM Inters. <E8)
UHA 31 8.6 -1.4 -.8
(JHA 32 8.2 1.1 -2.3 ECHΘ1 -3634.8
UMA 33 8.5 -.2 .3 WCM 11 -2287.6   

UMA 34 8.9 -.7 .7 WCM 12 -1924.6  
UHA 35 7.9 -4.8 -1.5 WCM 14 -1883.4
UMA 36 9.0 .1 -1.3 WCX37 8.5  
UMA 37 9.8 .6 -.8 HIP00 12.2
HIM 00 0.0 111.1 111.1
HIE 22 -.3 111.1 111.11  

HIP 22 11.9 9.1 -.3 t⅛f≡AS 96  

LIL. tJHA TRAJ. POSITRONS
1989-12-05-22114:48

Inten≡ite<EB> Hαr iz□ntaI<BB> Vertical<≡∙)
UMA 13 -1916.4 -1.6 -.2
UHA 15 -1895.3 -.3 -.6
UHA 22 -1858.7 .8 -.3
UHA 25 -1879.6 .7 0.0
UHA 27 -10.2 2.3 1.7
UHA 29 5.0 —7.0 .8
UHA 30 8.0 -1.0 .4 WCM Iotens∙.<SD
UHA 31 8.6 -1.4 -.8
UHA 32 8.2 1.1 -2.3 ECH01 -3645.8
UHA 33 8.9 -.2 .3 WCM 11 -2281.9
UHA 34 8.9 —.7 .7 WCM 12 —1929.0
UHA 35 7.9 -4.8 -1.1 WCM14 -1887.7
UHA 36 9.4 .1 -1.2 WCW37 8.5
UHA 37 9.8 .6 -.8 HIPΘΘ 12.3
HIM 00 0.0 111.1 111.1
HIE p? -.3 111.1 111.11
HIP 22 12.0 8.1 -.3 ft€AS 95

LIL UMA 19®—li2-05-22115:33
γraj. pαsrrR□rts

In tensi te<ER> HorizontalVertical<B∙)
UHA 13 -1911.1 -1.6 -.1
UHA 15 -1895.3 -.3 -.5
UHA 22 -1838.7 .8 -.3
UMA 25 -1874.1 .7 0.0
UHA 27 -10.2 2.3 1.7
UHA 29 5.0 -7.0 .8
UHA 38 8.0 -1.0 .4 WCM 1[ntens. <EB)
UHA 31 8.6 -1.4 -.8
UHA 32 8.2 1.1 -2.3 EEM01 -3634.8
UHA 33 8.9 -.2 . 3 WCM 11 -2283.3
UHA 34 8.9 -.7 .7 WCM 12 -1920.2
UHA 35 7.9 -4.8 -1.1 WCM 14 -1879.1
UHA 36 9.4 .1 -1.3 WCH37 8.5
UHA 37 9.8 .6 -.8 HIPΘ0 12.2
HIM 00 0.0 111.1 111.1
HIE 22 -.3 111.1 111.11
HIP 22 12.1 7.8 t*€AS 96
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•BEAM PROFILE ME ASUr<EMENT - VL.MSHlb

C.ntrol Energy 203. 82 M.V

Digital Valu, at 100X 652 (.at. 20475

INTENSITY <UMA m∙a∙. 5 -299.552 1EΘ part.

Number of m∙a.ur.m.nt∙ 100

Gain 1" .01

S□rap.r VL. SLV11 <Top> « -18. θ<-lθ. 55 mm

(3attom) « 18. 5< 18. 55 mm

BEAM PROFILE MEASUREMENT - VL.MSH15

C∙rntr~ol ∈∏*r*2X 203. 82 MoV

Olgltol Valu, o‰ 100Z 1205 <∙at. 20475

INTENSITY CUMA — o-. 5 -290.552 1EΘ port.

N⅛umta∙*~ of n.a∙ur.n∙nt. 100

Eigιιre 18: I lie energy spectra of LINAC V Γ<>r ∕W ∕.>∕∖'Q3 = ∣()()o and Λ∕ ∕.)Λ'()3 — I l∩0

Cain 1. .01

Sor-ap.r VL. SLV11 (Tap) . -18. θ<-lθ. 5)

(Bottom! ∙ 18. SC 18. 55
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3El ∙∖'∙∙ PROR1.E MEΛSUF<EM∈NT - VL. MSH 15

BEAM PROFILE MEASUREMENT - VL. MSH15

| 'igι∣ r(' 19: T he c.∏prgv sped ra of IJ N A C ∖ Γ< » r ιM PA 03 — I I ∙> a nd M D ∕∖ 03 I 2 1
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C∙ntrαl Er*∙r*θy 203. Θ2 M∙V

Digital Valu, at 1 00Z 1312 (.at. 2047)

INTENSITY <UMA m.a∙, ) -29θ. Θ4Θ 1EΘ pant.

Number of m «o ∙o t ∙ 13

Gain 1∙ .01

Sonap.n VL. SLV11 (Top) , -lθ. θ<-lθ. 5) mm

(Bottom) « lθ. 5< lθ. S> mm



C∙r-⅛tr~αl Er->∙r~gy 203. 82 M∙V

Digital Valu, at 100X 1229 Oat. 2047)

INTENSITY (UMA moo*. > -300. 2S6 1EΘ pant.

Humb∙r oF m * a ∙.r~∙ m mm t w 13

Caln i∙ .01

Sorop.r VI_S1_V11 (Top) 1 “18. 8 (“18. 5) mm

(Bottom) < 18. 5 < 18. 5) mm

BEAM PROFILE MEASUREMENT - VL.MSH15

C.ntnol ∈n∙^∙gy 203. 82 M.V

Digital Valu, at 1 00X 124S (mat. 2047)

INTENSITY (UMA m.am. > -299. 5≡2 1EΘ par-t.

Nunb∙n oF mwaou»*—mmwmtm 13

Gain 1- . 01

Sorap.r VU.SLV11 (Top) . -18. 8 (-18. 5)

(Bottom) ∙ 18. 5( 18.5)

BEAM PROFILE MEASUREMENT - VL. MSH1Ξ

∣∙'ig∣∣re 20: Ilie energy spectra of LINAC’ V for ∣M I) l∖ 03 — 13 l0 and M ∕2ΛO3 — I3<^>
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BEAM PROFILE MEASUREMENT - VL. MSH15

SE∕∖M î'HOF- ILE. h!-..λSURγJ∙'EN i - VL. '<5!!i5

C.ntnαl En.rgy 233. 62 M.V

Digital Valu, at 1 B0Z lllθ C-at. 2047>

INTENSITY (UMA m-a-. > -300. 60θ 1EΘ po<-t.

Number* of r'∙o∙or'∙ι.∙n t∙ 100

Gain 1 — .01

Sorcp.n VL. SLV11 (Top) ■ -lθ. 8(-lβ. 5>

(Bottom) . lθ. S< lθ. 5>

C∙ntr*ol Energy 203. Θ2 M.V

Digital Valve at 100∑ θβS (.at. 2047>

INTENSITY (UMA m.a∙. > -300. S0θ 1EΘ part.

Number of m—a.an.m.nt. 100

Gain 1. .01

Soraper VL. SLV11 (Top) ■ -lθ. θ(-lβ. 5)

(Bottom) . lθ. ≡< 16. S)

l,'ig∣ιrc 21: Γl∣o energy spectra of LINAC V for 3/ I) K 03 = I llo and .V∕.)∕∖'03 = ∣5(l0
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