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The evil that men do lives after them;
The good is oft interred with their bones;

-- Shakespear's, Julius Caesar , Act 3, Scene 2

It has become clear that there exists confusion about the physical location of the
CEBAF injector elements. The positions used by A. Boga®pitiM * and B.Yunn in
Parmela ? were in disagreement by up to 2 meters.

A variety of sources contain information about the positions of the injector elements;
the original layout used byarmela , a survey by K.Beard in December 2002 (Appendix
1), a survey by C.Curtis in March 2003 (Appendix 2), another survey done in August
2003 (Appendix 4), measurements reported in October 2003 (Appendix 3), and various
mechanical drawings (Appendix 4 and 5). In general, the outside surfaces of components
used by the surveys are not dimensioned in the mechanical drawings; dimensions are
usually to the vacuum flange surfaées.

Unfortunately, while the best survey was from March 2003, it only extended as far as
the 1/4 cryomodule and lacked measurements of some elements, especially the positions
of the lenses within the chopper (MFDOIO4 and MFDOIO4A) and the thickness of the
choppers themselves. Also, it was not possible to measure the location of the cathodes
directly, so M.Poelker provided the cathode to center-of-15° bend distance as exactly
173.71 cnt

Additionally, a new lens was inserted on gun#2 and a lens moved on gun#3.

It was decided that the best drawing of the injector was L.Reynolds' of 17 October
2003. It is reproduced below with additional comments. The choppers were
problematic, as the survey measured from the upstream face of the chopper. The
thickness of the choppers seems to Bigs8 and the lenses between the choppers were
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not included in the survey. The lenses were recently measured by J.Grames with the
result that the lenses &8eD0” thick and that the centers of lenses MFDO0I04 and
MFDOIO4A are6.75” apart and are centered in the chopper assembly.

The position of the 1st quadrupole after the 1/4 cryomodule was also problematic.
C.Curtis' survey's position of MQJOLO1 (dated 2-Sep-94) was not in agreement with a
recent measurement by J.Grafe3.Yunn pointed out that that quadrupole had since
been removed and reinstalled since the survey, apparently at a different [dcation.
J.Grames measured that quadrupole t¢M@6" from the downstream face of the
cryomodule and the length of the module to be 90.25+/-0.25” (compa®&d2@’
reported by D.Machi8).

It was decided by the authors to assign the elements between the downstream face up
to and including MQJOLO1 based on J.Grames' position for the quadrupole, but keep the
OptiM positions for elements beyond that point as they agree with the C.Curtis report of
24 October 2003 and in the absence of additional measurements.

Files containing the spreadshe&armela andOptiM input decks, etc. have been
placed into the CUE tree at

(Windows)
M:\casa\acc_phys\archive\Projects\Cebaf\injectorLayout\1nov2003\

(UNIX) /u/group/casalacc_phys/archive/Projects/Cebaf/InjectorLayout/

7 J.Grames, Elog 1179660 , Measurement of MFDOIO4 and MFDOIO4A lenses,
12-Nov-03 16:55

8 J.Grames, Elog 1179664 , Measurement of quad location MQJOLO1,
12-Nov-03 17:02

9 B.Yunn, 13-Nov-03, private communication

10 D.Machie, private communication
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Appendix 1. Survey of December, 2002

When it became apparent that there was a problem, as a simple check, this
author measured a few points along the injector using an English unit tape measure on
December 21, 2002



Appendix 2. Survey of March 2003






Appendix 3. Report of October, 2003

Note that the names of tihQJOL03 andMQJOLO3A quads have been incorrectly
interchanged® The distances are in metétsAlso note the dates of the individual
measurements - MQJOLO1 has been removed and reinstalled since that date.

16 A.Bogacz, Nov.03, private communication
17 B.Yunn, Nov.03, private communication



Appendix 4. Survey of August 2003

Survey of August 8, 2003 by Chris Gould and Richard Schwartz. Note that the 8"
thicknesses are rough numbers added subsequently and were not part of th& suivey.
assumedhat the 418 mm represents the distance from the inner surface of each chopper
to theouter surface, not the center, of each lens.

18 J.Benesch, private communication



Appendix 5. 1/4 Cryomodule Drawings

The following drawing is available from the Document Control's OCE
system ad41100-0022 . The distance from the face of the cryomodule to the center of
the 1st cavity i80.362'(77.12 cm) and between the center of the 1st and 2nd cavity is
29.556" (75.07 cm)?® The distance from the upstream face to the alignment ball is
10.19"(25.88 cmy® The face-to-face distance was measured by J.Grames to be 90.25+/-
0.25” in agreement witB0.28” reported by D.Machie. The distance from the alignment
ball to the quadrupole is no longer correct.

19 Danny Machie to Jay Benesch private comunication, 21-Oct-03
20 J.Takacs, 12-Nov-03, private communication



