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to the Existing HSI MEBT Superlens at GSI UNILAC
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Introduction Proposed MEBT

] ] triplet lens buncher triplet lens
We propose a conventional MEBT design as replacement for the

current superlens system [1] in the high current injector (HSI) [2] of 0 \/ 'I'I' E "I.I'
the GSI UNILAC. To reach the required 18 mA U™ behind the HSI, the - M l ‘II\ . ‘II\
I

existing layout has to be upgraded. LORASR simulations show high | XY-steerer  91-3 T/m; 1.1 T@ pole tip 715 T/m; 1.1 T@ pole tip

losses in the superlens and bad matching conditions for the following " 2 mmaperue Ny maperure |
IH-DTL for FAIR-required currents (see figures 1 and 2). The proposed total length: 1.82 m

MEBT section improves matching conditions for the IH-DTL and - Design current 20.75 mA U* . Improved matching to IH-DTL
provides lossless transmission in the HSI behind the RFQ. . Two quadrupole triplet lenses - Full transmission
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Figure 1: Output of the superlens for 20.75 mA U* compared to the acceptance of the IH-DTL. spread and shorter phase spread. For ideal o
3- 1.5 transmission, the starting phase of the first IH-

DTL gap is decreased by 5°, Figure 5: Bunch éenter motion
of the IH-DTL.
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Performance of the HSI is significantly improved due to the better
matching of MEBT and IH-DTL by the proposed design.
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Figure 2: Loss profile of the current MEBT superlens for 20.75 mA U™,

Beam dynamics
_ o _ beam axis [m]
« Beam is not limited by apertures (flgure 3) Figure 6: Transversal envelopes of the IH-DTL with injection from the proposed MEBT section.

* No losses in the MEBT £~ 0.525 mm mrad [90%] £~ 0.597 mm mrad [90%] & = 2.209 mm mrad [90%]

. Transversal/longitudinal OUtpUt e=0.117 mm mrad [rms] e.=0.138 mm mrad [rms] € =0.517 mm mrad [rms]
is matched to IH-DTL

« Emittance growth in MEBT
section is reduced to below 5%
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x: € = 0.309 mm mrad [90%]

g = 0.072 mm mrad [rms]
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long: € = 1.539 kev/u ns [90%]
& = 0.358 kev/u ns [rms] Figure 7: Output distributions of the IH-DTL with injection from the proposed MEBT.
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2050 S 0 5 1008 - Superlens was matched to original RFQ electrodes

O 5 phase spread [deg]

beam axis [m] Figure 4: Output distributions of the proposed » Proposed MEBT design is based on new RFQ output with higher

Figure 3: Transversal beam envelopes for the pro- MEBT section. _
posed MEBT section. deS|gn current

Results:
Output of mm > IH-DTL |Prop. MEBT| > IH-DTL o
» Lossless transmission through the IH-DTL

X-X"€, [mm mrad]  0.069 0.108 0.162 0.072 0.117 . Higher flexibility for varying current
Y-Y' €, [mm mrad]  0.070 0.09 0.158 0.073 0.138 » Significant improvement on output emittances

Ph-W € [keV/u ns] 0.349 0.389 1.279 0.358 0.517
IH-DTL out with m Prop. MEBT
Table 1: RMS emittances along the HSI for the existing and the proposed MEBT. -27.8 %

X-X" €, [mm mrad] 0.162 /\ 0.117
-12.7 %
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Table 2: TH-DTL output RMS emittances for the existing and the proposed MEBT section.
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