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D-Line Archival Notes

These notes are only meant to introduce the general features of the
line. The line was built in 1980-1981. It serves as a primary beam of
protons for the polarized proton target (PPT) experiment, and the primary
beam produces secondary particles in the D target for a muon line, and a K+
line. It has been used with several extraction schemes. The PPT experiment
uses a slow extraction and either shaves off a very small fraction of the
unpolarized proton beam using the electrostatic septa, or, for polarized
proton running, it uses most of the beam. Two experiments off the D target
use normal slow extraction at moderate intensity (1012)--Zeller (K*), and
Kossler (muons). One experiment from the D target uses a single-=bunch ex-
traction from the AGS and uses all the beam (i.e. unsplit)--Sachs (muons).
The PPT experiment is incompatible with D-target running due to a magnet
used with the PPT. The PPT experiment also has two two—-arm spectrometers
viewing a small hydrogen target upstream. This is the infamous "high energy
polarimeter" which is used for polarized proton running--it measures the

degree of polarization.

The switchyard divides the extracted beam from the AGS into A,B,C, and
D beams first with electrostatic splitters, then, when the separate beams
are sufficiently far apart, with Lambertson septum magnets. For the D-line,
splitters ABl and DB2 divide A/D from B/C, then D from A, respectively. Two
thick Lambertson septa AD2 and AD3 bend both A and D further from B/C.
Lambertson septa DD4 and DD5 deflect D only. All of this was foreseen by
Weisberg in the switchyard design, although D was not built immediately.

At the exit from DD5 the beam is tilted 36 degrees transverse to the
beam direction by second order horizontal magnetic fields in the Lambertson
magnets. Skew quadrupoles were included to restore the beam to an upright

elipse.
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After the switchyard the D beam points upward 8 mrad and heads 3.9
degrees west of A. A further sharp 21 degree bend to the west steers the
beam into the center of the Northwest Target Building. A 15D30 dipole
shimmed to a 2" gap is rotated 20 degrees to bring D to horizontal and begin
the west bend. This is followed by an 18C72, 2 10IV72 dipoles from Argonne,
and 4 18D72 dipoles. These have been shimmed to 1.5" gaps.

There have been a number of AGS studies reports on D: 126, 132, 135,
150, 157. 1 have also attached a copy of transparencies from a talk on the
line, given just prior to construction. Following this are two examples of
D-line optics, transporting the beam either to the PPT target or to the
D-target. It should be noted that the desired spot at the PPT is about 2 cm
diameter. These are followed by some mainly archival material: magnet
positions and expected original magnet excitations. The original optics
design was done by H.N. Brown.
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é—iﬂient and Measured Data TG '
5& 34

35.1 4
C 5.2 NEEENSANNE N A ANE Y e
i Eff. Length 37.5 Inches
L .,;q,:... ". =2 4.8 g {f
1le E 44 yan
45,2 R o = 4.0 r"'l
=] Tor 2 mBEF
Al viEw . 28 yd
- 3 3.2 s 4
S 2.8 e
" 2 2.4 4
N7 e 2.0
a Y
1 -‘3 1.6 ,/
5.375 in. 88. 2 = .8 5
Bore ‘}ﬂ;'ﬂ T
jux & 1
END 66 0 2 4 6 8 10 12
wliay I I - Magnet Current (Amps x 10%)
Terminal
Current | Voltage | Gauss/
(Amps) | (Volts) Inch
200 19 831
300 28 1244
Total Weight: . 3.5 Tons 400 38 1658
: 500 48 | 2075
Measured Data: s
Voltage 122 Voltsde -, i1 o 600 58 2488 et
Current 1200 Amps dc - 700 68 2907
Power 146 kW
Field Strength 13.0 kG 800 | 78 3317
B : 900 90 3724
ooling Water
(System Pressure Drop 200 psi) 1000 101 4116
No. of Circuits 24 1100 212 4489
7 * :
E{Efju’e oiop 12 3;'“ 1200 | 122 |4832
Temp. Rise 720F Errors 2% Hlto13%
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