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Dipole + drift transport matrix
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Dipole limitations

X1 = Ry1xy + Ri5x" g + R140pg

R,, = 0.867
R,, = 0.905

|R11%0 + Rypx" ol < R160Py

—
7

Zy = Rg1xy + Rgyx' g+ zy + Rs60p,

R., = 0.866
R., = 0.298
R., = —0.107

|R51x0 + Rspx’o + Rse0p0| < 2

Malyutin Dmitriy | Dipole resolution limitation | 25.10.2012 | Page 4



Longitudinal phase space, 17 m
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Longitudinal phase space, 18.5 m, after the dipole

Longitudinal Phase Space
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Dipole limitations with the streak camera

X1 = Ry1xy + Ri5x" g + R140pg

R,, = 0.867
R,, = 0.905

|R11%0 + Rypx" ol < R160Py

—
7

Zy = Rg1xy + Rgyx' g+ zy + Rs60p,

R., = 0.866
R., = 0.298
R., = —0.107

|R51x0 + Rspx’o + Rse0p0| < 2
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Numbers |

0.001 ! : | 10 keV _
ASpy = —4-107*
%P0 = 35 Mev
51074k _ Az = 0.1 mm (0.33 ps)
._\/d,,ld,,ll 01)°
x1 [rad] of i £, = 4/ stdev(x0) ™ stdev(xl)™ — mean(x01)
£.45.10° = 0.60542
510t .
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Numbers Il

0.001 ! : | 10 keV _
Adpy= ———— =4-10"%
Po= 25 MeV
5.0k _ Az = 0.6 mm (2 ps)
. 2 2 2
x1 [rad] of _ £, = \/ stdev(x0)~ stdev(xl)”™ — mean(x01)
£.45.10° = 3.586274
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Numbers Il

2 keV

0.001

x1 [rad] o

Adp, = =0.8-107*

25 MeV

Az = 0.6 mm (2 ps)

E = \/ stdev(x0) % stdev (x1) i mean(x01) 2

£.45.10% = 0.728411

-0.001
-0.001

=510

0.001
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TDS transport matrix

X' O 1 O O 0 0 X' K _ eVOk
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yi = 3’0’ + K - 2, Vertical kick
KL, ) K?L

——<.2,, Induced slice energy spread
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Dipole transport matrix

X' Ry Ry O 0 0 Rygl|| X

y 0O 0 1 Ly+R& 0 O y
= Il

y' O 0 O 1 0O O y'

Z Rsy Rs; O 0 1 Re|| z

KL,

5 Zo+ (Lg+RO) - (v, + K - zp)

y,=y1+Lg+RO) -y, =yo+ L.y +

L
Y, =Y+ ¥y (Lg + RO+ L)+ 2zoK - (Lg + RO +7C)
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Dipole limitation

X1 = Ry1xy + Ri5x" g + R140pg

R,, = 0.867
R,, = 0.905

|R11%0 + Rypx" ol < R160py

-6
, n-0.6-—125 e
X max = > 3.10-2 =0.7-10

Spy =~ 0.7-107° 16 eV

30 mm
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Disp3.Scrl camera resolution

YAG screen calibration:
> lens 200 -> 37 um/pixel
> lens f80 -> 126 um/pixel

1 pixel -> 37 um -> A?p =4-107°->1keV
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Conclusion

For momentum measurements:
» Momentum resolution limit: 16 eV, for 0.6 mm*mrad emittance

* Video camera limitation: 1 keV
For longitudinal phase space measurements:

« With the streak camera limitation: 2 keV and 2 ps

« With TDS (video camera limitation): 1 keV and 0.3* ps
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