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assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
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by trade name, trademark, manufacturer, or otherwise, does not necessarily
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States Government or any agency thereof or its contractors or subcontractors.
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Aim: To Calibrate the F6_Ejector Septum

L Introduction

The ejector septum with an effective thickness of 5.1 mm is located 47.1 mm
from the central orbit at ssF6. The septum kicks the beam horizontally 143 mrad
away from the ring to the BtA line.

II. Setup and Data Taking

The standard setup commands for the booster extraction were reloaded and
executed: .

1) {30 mm,-2 mrad} 4-magnet extraction bumps

2) FKF3.SP=275kV

3) SMF6.SP = 8989 A ! The actual current is SMF6.SP x 2.

The orbit data just before extraction and FKF3 vs F6_loss scan data confirmed
that we had the standard extraction setup. The horizontal and vertical beam
positions xh, xy and their FWHM values were measured at the first muti-wire
beam profile monitor MWO006 in the BtA line, as a function of the
SMF6.SP(setpoint) value. Beam losses at F6 and at F7-F9 were also recorded -on
the GPM monitor. The value of SMF6.SP was increased untill the horizontal
beam profile started to disappear from the MWO006 display range. However, we
could not lower SMF6.RB below 8800 A due to a preset hardware limit. Since
SMF6.RB (readback) values appeared to fluctuate about 50 A, we consistently
took a higher value except for the first several points. Figure 1 shows the
SMF6.RB vs SMF6.SP with a linear fit:

SMF6.RB = 0.6120*SMF6.SP + 3336 [A].



# A small dip just around SMF6.SP = 9030 A is a artifact mentioned above.
II1. Results and Analysis |

Figure 2 shows the results from MWO006. It displays xh, FWHM(xp), xy and
FWHM(xv) as a function of SMF6.SP. The xh postion sweeps from -1.2 mm to
+21.8 mm as the SMF6.SP value increases from 8820 to 9340 A, while all others
stay essentially constant. Any noticeable changes in both horizontal and vertical
beam profiles were not observed during this study. A linear fit to X gives

Xp [mm] = 0.02780*SMF6.SP[A] - 250.86 at MWO06.

The beam losses at F6(F6_loss) and at F7-8(Fds_loss) vs xp are shown in Figure
3. F6 _loss starts to increase at xh = 8 mm and reaches the maxmium at xp = 15
mm The increase of Fds_loss is a reflection of beam losses in the LtB line rather
than ones at SMF6 since F6_loss increased only slightly at X = 5 mm, and the
beam profiles were not changed at MW006.

We compare the transverse beam emittance estimated from the beam width (1 G)
measured by IPM just before extraction and one estimated from the average beam

width (FWHM=2.354 &) measured by MW006. The 95 % normalized emittance
is defined as
6- 0'2

e"(95%) = —— 5 ———(BY), ¢ [mm - mrad]

where (BY)rev (= 2.05) is the usual relativistic parameter, G is the r.m.s. beam size
(betatron amplitude) and B is the lattice B function. The contribution from Dx-

(dp/p) is ignored.
[Parameter IPM MWO006 Unit
Bh . 9.08 3.14 m
By 7.74 - 15.29 m
Dx 2.29 0.63 m
Xh 2.10 -1t022 mm
Xy 1.58 0.78+£0.10 mm
oh 4.90 1.81+0.09 mm
oy 3.84 403+0.17 mm
eNp(95%) 30.72 12.97 Tt mm-mrad
8“v(95%) 22.14 13.06 T mm-mrad

Both IPM el and €My values are much higher than the MWO006 values. If we |

assume that el = ey =22 T mm-mrad, then (dp/p)full = £ 0.25 % , which is -
rather high.

# The errors quoted in the table are only statistical errors.



IV. Conclusions

We have calibrated the SMF6 by measuring the beam position at MWO006 in

the BtA line as a function of the septum strength at Ex = 1.2 GeV. As the

SMF6.SP value is increased up to 10 % above the nominal setting, the

horizontal beam position moved from -1.2 mm to 21.8 mm at MWO006 while

the vertical position, transverse beam profiles and beam loss at F6 stay
unchanged.

The normalized horizontal and vertical emittances measured by IPM are about
70 % higher than ones estimated from the MW006 beam widths.
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Fig.1. SMF6.RB vs SMF6.SP



xh and xv [mm] at MW006

] xh= 0.02780*SNIF6.SP - 250.86 [an] /
20.00-1_R*2 = 0.99924 £
°°°
15.00 -
: 15
10.00]
200 T WrRIER)
0. 0 0 : .. Ve T 0T 8T ST 5T wTe oD WD aT oD T W T oTa e aTe aTe aTe e et S0 0L 0D VT e 0T 0T
-5.00 1— : / . : : .
8500 9000 9500 10000
SMF6.SP [A]
Fig. 2. xh and xv vs SMF6.SP
2000 '
1800 ] r oy I o
rs0p]_| * Fo_loss of %P
1400 ] o Fds_loss .
1200
1000- °
800 o°
600 .
] ®p sooogee
400
3 "] , K o 0o
200- o —
' _0 . ) ¥ T ¥ l L L 'l T L} ) ¥ ) ) L} T T T T ‘l L 1] T L
500 10.00 15.00  20.0

500

0.00

xh [mm] at MW006

Fig.3. Beam losses vs xh
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