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The influence of the AGS beam parameters on the beam

parameters at the RHIC injection point -

Jianming Xu

The change of the AGS ejected beam parameter will influence the
injectién efficiency of RHI(¢, cause phase space dilution and decrease
the luminosity of RHTC. Although when there is some change in the AGS
ejected: beam parameters, one can tune the lattice of the beam transport
line to match the injection requirement of RHIC but it is difficult to
tune the transport line if the ejected beam parameters change from pulse
to pulse.: - And our knowledge about the ejected beam parameters is with-
in some accuracy,so the tune accuracy is limited also. The changes of the
beam pa#ameters at the RHtC injection point caused by the changes of the
AGS ejeéted beam.parametefs have been calculated and summarized in this
note, The lattice of the beam transport line from AGS to RHT(C  is des-—

cribed in reference 1.

In this note {3)‘0, olyo s [3}0, o Dyos D'ys » Dgo and D'ga are the
Twiss p%rameters of AGS ejected beam. ﬁkf"“xf’ ﬁyf’ s s DXf’ D'&f’ D)f’
and D'yf are the Twiss parameters at the RHIC injection point, Their

nominal values are as following:
Bxo= 37.59m, oly,= —4.778, By~ 8.05m, of,= 1.053, D, = -2.96m,

b4 X0
D'yp ==0.295, 'Dy,= 0.0m,  D},=0.0.

Be=9.09m, Sly4=0.0, B)¢=49.81n, %00, Dyg=-0.781m,
D'xf =0.0.



Fx' and F y are phase space dilution factor in the x-x' plane and y-y'

plane respactively due to the mismatch at the RHIC injection point. And
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where A is the required RHIC admittance in order to include the injected

beam with emittance ¢and beam parameters ,3 and ¢, . /3 is the nominal /5

value at RHIC injection point (oZ”= 0.0 ). The phase space dilution factor

due to mismatch of the dispersion fuctions is expressed as following:
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where D = D, - Df and D' = DX, - D'j' . Here D, and D', are the nominal

values at RHIC injection point and D_S: and D'f are the parameters of the
injected beam.

The results are summarized in the following tables:



Byo (M)
42,63(+10%)

'33,83(-10%)
37.59 (+0.0)
37.59 (+070)
33.83(~10%)
42.63(+10%)
42,63 (+102)
33.83(-10%)

D Ye and D'YD

Dy o (m)

-2.664(+10%)
-3.256(~10%)
-2.96(+0.0)

-2.96(+0.0)

-3.256 (-107%)
-2.664(+10%)
~-2.664 (+10%)
-3.256 (-10%)

* For particles with momentum deviation d =

/gxa, dxo, (97,, and c{,, change £10%

O&XQ

-4,778(+0.0)

-4,310 (+10%)
-5.255(~10%)
-4,310 (+10%)
-5.255(-10%)
~4,310(+10%)
~5.255(~10%)

change 210%

D%e "'D*f(m)L'
-0.295(+0,0) -04727
-0.295(+0,0) -0.828
-0.265(+10%) -0.926
=0.324(-10%) -0,.626
-0.265 (+10%) -0.980
-0.324(-10%) -0.575
~0.265(+10%) -0.879

-0,324 (-10%)

ﬁbaGWO
8.85(+10%)

7.25(-10%)
8.05 (+0.0)
8.05(+0.0)
7.25(~10%)
8.85 (+10%)
8.85(+10%)
7.25(-10%)

&yo
1.053(+0.0)
1.053(+0.0)
1. 158 (+10%)
0.948(~10%)
1. 158 (+10%)
0.948(~10%)
1.158(+102)
0.948(~10%)

D'xf F§
0.079 1.32
~-0,074 1.30:
~0.054 1.23
0.059 1.24
-0.131 1,59
0.135 1.5
0.022 1,09
-0.018 1.08

ap

o}

= 0.001.

B xfC%) dzx:}
7.629  0.507
11.219 -0.543
7.294 0,332
11.992 ~0.481
8.665 -0.066
9.759  0.187
5.813  0.718
14,12 -1.152

@’y 3L('m)
4?1585

57.861
53.281
47.26

62.529
41,933
46,145
57.861

clyf
0.035

-0.02
-0.081
0.090
~0.099
0.129
-0.054
~0.020

Fx

1.774

1,692
1.536
1.645
1.087
1.21

2.63

2.678

D ygnchanges 10.2m, D'yo changes

Digg(m)" D

L.t 0.2
-0.2
0.0
0.0
-0.2..
0.2
0.2
-0.2

1
Yo

0.0
0.0
0.1
-l
0.1
-0.1
0.1
-0.1

0.191

Dy (m)

-0.507

1,75
-2.066

1,401

2,099

-2,415

1
Dy

-0.005
0.02

-0.005
0.02
0.008
0.007

-0.017
0.032

Ey
1.149

1.16

1.136
1.112
1,277
1.248
1.08

1.163

£0.1.
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Addendum to RHIC-RD-14, " The Influence of the AGS Beam

Parameters on the Beam Parameters at the RHIC Injection
Point? Jianming Xu, January ,1990

1. More datas have been calculated and s
1, 2 and 3. The changing
+50%.

ummarized in figure
ranges of ol and D’ are extended to

2. The expressions for dilution factor F are valid fory = 0,
the case for RHIC. N

3. The dilution factor due to fg,o(mismatch is:
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