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Aim '

To attempt to match the LtB beam optically to the booster

I. Transport quadrupole settings:

The following quadrupole setting of the HEBT and LtB Lines are used before
and after matching the Twiss parameters and dispersion at the C5 foil:

QHII := 160 160 [A] @LtB
QV2I := 213 213
QH3I := 112 112
Qv4l = 156 156
QHSI := 203 203
QH6I = 184 110
QHTI := 166 175
QHSI := 122 55
QVII := 131 45
QHIOI:= 111 0
QVill:= 72 67
QHI2I:= 207 237
QV13I:= 208 201




Fig.1a and 1b show B (S) and By (S) at HEBT and LtB before and after

matching.

II. Summary of L{B3 emittance measurements:

Measurements of the transverse beam emittance in the LtB3 were made by
varying quadrupoles and observing the change in the HARP beam profile
(MW107). The profile were analyzed by a new method described in ref.[1], which
fits the initial beam parameters to all measured beam profiles simultaneously,
rather than to the beam sizes since the emittance obtained by the standard method
depends strongly on the way to calculate the beam size from the measured

profiles.

The following table summarized the results together with the previous
measurements(26.Feb.93) for comparison. As seen, the present results are in

agreement with the previous one.

fTwiss parameters... (26.Feb.93) 09-10.Mar.93 12.Mar.93
at Tank 9 {9 meas.) before (5) after (6)-

oh 2.0x0.1 2.0£0.3 1.4£0.2

Bh [m] 9.1%0.6 7.3£07 7.6£1.0
grmsh [n um] . 1.7+0.2 1.6+0.2 0.9 +0.2
op/p [10-3] 2.5%0.1 2.1+0.1 1.0+0.2

Oy -0.1+£0.1 0.4 0.1 0.1£0.1

By [m] 3.610.2 42+0.2 7.9%0.6
ISy, 1 um] 1.2£0.1 1.31+0.1 0.6+0.1

[1] T. Roser, AGS Studies Report No. 275

I1L Beam profiles at MW107 before and after matching (HARP):

The beam profiles before and after matching were measured at MW 107 as

follows:

MWO035 MWI107 MWI107

(before) (before) (after)
XMy [mm][ - 10.25 0.76 -5.29
xMMy, fmm) - 0.69 -4.50 -0.39
FWHMp [mm] 20.50 (21.2) 4.06 (5.6) 10.32 (9.7)

My [mm] 5.56 (9.1) 14.81 (14.9) 6.88 (13.1)
| before after
"DH115/Width 433 A/4.9 mm 46.7 A/5.3 mm
(5.1 mm) (7.0 mm)

(xxx) : expected values



IV. Dispersion at injection before and after matching (PIP):

The position and angle of the injected beam at the foil were measured by PIP as a
function of the tank 9 phase (TRFP9) which changes the momentum of the
LINAC beam. The revolution frequency of the spiral beam was also measured to
calibrate the TRFP9 command. Assuming the Corbit = 201.78 m, we have

Ap/ATRFP9 = 0.039 MeV/c/count
or

(Ap/p)/ATRFP9 = 6.1x10-5/count
~and Pinj = 642.5 MeV/c (T = 198.90 MeV) at TRFP9-= 200 as seen in Fig. 2.a.

- before after .
Ax/ATRFP9 [mm] -0.17 -0.05
Ax'/ATRFP9 [mrad] -0.035 0.003
Dx=Ax/(Ap/p) [m] -2.8 (-1.3) -0.81 (0.0) -
Dx' =Ax"/(Ap/p) [rad] -0.6 (-0.4) 0.05

V. Beam emittance at injection before and after matching apM):

(xxx) : expected values.

Fig. 2b and 2¢ show x[mm] and x' [rrirad] at D2 vs. TRFP9 command after
matching, respectively

The measured dispersion mismatch is about a factor 2. This could be due to an
error in the calibration of Tank9 phase or D2 PUE.

IPM data were taken at t=31.60 ms (5 ms after injection) before and after
matching. Missteering at injection was corrected to about + 3 mm in both planes
before taking IPM profiles. After matching, there is an improvement in both
vertical and horizontal emittance though the values are still a factor of two higher
than expected one. The horizontal emittance is not corrected for dispersion
effects.

before after
al'msh [15 um]T < 4.9 < 4.4
sy, [ pm] 3.1(3.8) 2.5(1.3)

~ ¥ values are obtained neglecting dp/p.
(xxx) : expected values

Fig.3a and 3b shows the IPM beam profiles at t =31.60 ms before and after
- matching, respectively. o :



VI. Conclusions:

# The matching procedure did not introduce any additional losses in the LB
line. It successfully reduced the dispersion mismatch to negligible levels. The
horizontal beam width in LtB is well controlled, however, the is not true for the
vertical width. Some improvement in the emittance of the circulating beam was
achieved, but there is still a factor of 2 emittance blow-up.
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