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A design for the beam transport line for the linac medical 

faciltty is presented. This design has been calculated using 

MAGIC(l) for a 66-MeV proton beam extracted between tanks 4 

and 5 of the linac using two bending dipoles and seven quadru-

poles. The original design criteria were to have an achromatic 

bend and to have the spot size at the target be as small as pos-

sible. One consideration was that the quadrupole gradients are 

limited to 160-170 kG/m. It was found impossible to make the 

entire line dispersionless with these quadrupoles and still re-

main within the beam pipe. The beam line was therefore designed 

to have zero dispersion at the target. The spot size at the tar-

get, 6 mm in both planes, was as small as possible consistent with 

the limits on the quadrupole gradients, and also with the available 

number of power supplies. 

These calculations were done assuming a matched 18n mm-mrad 

emittance at the end of linac tank 4. Effects of dispersion and 

momentum shift in the linac, as well as quadrupole fluctuations 

have been examined and found to cause no disastrous dilution of 

the beam. 
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Name Length Field(kG, 
(in) gradient 

(kG/m) x-in(mm) 

Drift 4.5 

Bl 24.012 19.847 9.577 

Drift 10.0 

Ql 6.0 113.5 13.396 

Drift 13.0 

Q2 6.0 -83.6 8.833 

Drift 1. 0 

B2 15.567 16.870 7.853 

Drift 25.5 

Q3 6.0 74.6 11.650 

Drift 28.0 

Q4 6.0 -61. 4 9.982 

Drift 19.5 

Q5 6.0 85.6 14.693 

Drift 15.5 

Q6 6.0 -159.0 12.219 

Drift 10.5 

Q7 6.0 159.0 18.407 

Drift 27.846 

Target 6.000 

-2-

Betatron Size 
E: = 18 1T mm-mr 

x-out(mm) y-in(mm) 
I 

11. 898 12.735 

12.880 4.241 

7. 880 13.957 

8.258 16.500 

11. 866 13.329 

10.487 19.780 

14.848 16.811 

13.195 22.214 

18.492 12.213 

6.000 

y-out(mm) 

4.911 

6.477 

16.317 

16.804 

13.585 

19.971 

17.279 

20.703 

9.130 
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Dispersion Size 
tip/p = 0.4% 

x--in(mm) x-out(mm) 

0.0 1.134 

2.262 2.669 

2.934 3.301 

3.405 5.367 

9.497 9.765 

7.695 7.707 

9.224 8.922 

6.171 6.030 

7.384 7.007 

0.0 
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SCALES-MIN BETA 0.00 ETA -s.oo 
5.00 MAX. 20.00 
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