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end of pipe inside . beam dump

main dipole magnet end of BPM Ztnadrtocf)fc})?ﬁnp;?:é reference point

center of the dipole,
bending starts here
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i Distance CAD Measurement ‘
IP to main dipole 13.1247m
FAC ET I I BPM (possibly removed) 27.61em  (10.87")  22.86cm (9
- 1st spool piece after BPM 89.4 cm (35.2") 93.98 cm (37")
: 2nd spool piece after BPM 3189cm  (125.6”)  322.58cm (127
beamllne . length of T-piece before 12” pipe  38.2cm (15" (15")
dimensions vertical offset of in dipole to first fl 76.33 (30.05")  72.39 (28.5")
main dipole to first flange 33em  (30.05 .39cm .5
1.44 cm here main dipole to 12”7 pipe 5.50 m 5.50m
(Old SketCh) (See next Sllde) main dipole to dump table 9.22m
main dipole to dump 13.27m

TABLE 1. We quote both distances which have been extracted from the CAD drawing (see Fig. 1) and those measured by
Lauren/Carsten. Distance from center of magnet to 127 pipe (measured) is given by 28.5” (magnet) + 97 (BPM) + 37" +
127" (two spool pieces) + 157 (T-piece, only CAD value known so far).
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for some reason all “old” documents assume 3.75 here instead.



Doug’s new Iltems to be quoted on

: 10" Pumpi rt
beamline 5 qmping pe |
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Dimensions here determine maximum angle Distance between window (lower edge)
(lowest energies), window should be long and pipe (inner edge) determine the

enough to support removing the BPM minimum angle (highest energies)



Doug’s new beamline design

35 mrad
:- i. _ é 5“16 mrad i +2.4 mrad i i H
I‘I

Clearances to be aware of:

1. +2.4/-4 mrad clearance from picnic basket/IP — Gammas (yellow)

- Defined by dipole aperture and maintained by chamber apertures
2. +35 mrad maximum positron deflection that makes it through dipole BPM (red)
3. +16 mrad minimum positron deflection that passes through positron exit window
4. -65 mrad maximum electron deflection that makes it through dipole BPM (blue)
5. —22 mrad maximum electron deflection that makes it to dump table

Calculation of the gamma photon angle (upper):

Distance: IP to dipole: 13.1247m, dipole to end of pipe: 28.5”, total: 1385 cm; Height: 3.76"/2 - 1.44 cm = 3.34 cm
Angle: (3.76*2.54/2-1.44) /(13.1247*100 + 28.5*2.54) = 2.41 mrad



Limiting aperture for the

gamma photons It tob ted Gamma pho'gons _have to
10” Pumping port ems 10 | e quotea on / clear this point
N\

\

4” OD pipe

12" bellows

| 29.75° o 56"

Distance from nominal e-beam
nominal electron beam position position to lower edge of the
(red’dipo|e switched off) pOSItron window: 2.17” (CAD)

Alignment of the assembly:

Distance: IP to dipole: 13.1247m, dipole to end of 14" pipe: ~180”, total: 1770 cm;

Height: (2.4mrad gamma photon clearance): 4.26 cm = 1.68"” (distance from nomingl e-beam to inner edge of the pipe)
(13.1247*100 + 180*2.54)*(3.76*2.54/2-1.44) /(13.1247*100 + 28.5*2.54)

Distance to lower edge of the positron window: 4.26 cm + 11.05 mm =5.37 cm = 2.11"

Details left to fine alignment in the tunnel



Magnet kick

34.9 MeV  69.8 MeV  87.2 MeV 105.0 MeV

displacement 2.68 mrad 5.37mrad 6.71 mrad 8.05mrad 13 GeV electron angle

angle after 3.5m  6.07GeV  12.1GeV 15.2GeV 18.2GeV FACET-| notation
2.7Tcm 5.4cm 6.7 cm 8.0cm (magnet setting)
positrons  (smallest energy) 0.0349 12.0cm 1.0GeV  2.0GeV = 2.5GeV 3.0GeV 13 GeV electron
at window (largest energy) 0.0154 5.4cm 2.3GeV  45GeV = 5.7GeV 6.8GeV displacement at dump
(10 m after dipole)

We can measure the bulk of the spectrum with one magnet setting
(Table is with BPM not removed)

28.5 ¥ 2.54 #cm
3.75 * 2.54 #Hcm
1.44 #om
g * 2.54 #Hem

pipe_length
pipe height
pipe_offset
bpm_length

(@3

e

137 * 2.54 #cm
5.37T # cm

dipole to window
window_distance_from_center

w

(pipe_height/2.0-pipe_offset)/pipe_length
(pipe_height/2.0-pipe offset)/(pipe_length+bpm_ length)

maxangle_positron
maxangle positron_bpm

probability [a.u.]
[\

—

(pipe_height/2.0+pipe offset)/pipe length
(pipe_height/2.0+pipe_offset)/(pipe_length+bpm_length) 0 1 9 3 4 5 6 " 8

maxangle electron
maxangle_electron_bpm

e

window_distance from_center/dipole_to_window positron energy [GeV]

(window distance from center + 4.72*2.54)/dipole to window

minangle_positron
maxangle positron window

Simulation: M. Tamburini
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