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the SLC final focus is importantfor modeling the final focus

optics and predictingspot sizes and angulardivergences at the u.-
interaction point (IP). lt is also an important diagnostic for (lx2(jam2)
measuring possible anomalous emittance growth in the SLC **.-
Arcs. Reported here is a technique for measuring ali the

independent beam parametersat the beginning of the final ,_.-
focus. Use is made of the spot size measurements at wire

scannersas a function of quadrupolestrengths.Results for the *'- _,. _ -
SLC 1993 run arepresented. _ _
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a necessary task in order to understand anomalous emittances _:.

growth and beta-mismatch in the last two sections of the 50 ay2(tun 2)
GeV Linac and the Arcs. A full 4x4 sigma matrix z,._ , }'_.1

reconsO'uctionisrequired to determine the X-Y coupling terms _'. N.x'd i

which arise from the Arcs. In addition tO the coupling, l_
anomalous emittance growth due to Synchrotron radiationand "- I _"...I , i
beam mismatch effects can be present [1], so a technique for ,._
measuring the uncoupled intrinsic emittances in the final

,_

focus is highly desirable. 7. -,_ J '-gtr *s,4 .som -,,6 Kgauss
Q16 (integratedgradient)
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The sigma matrix reconstruction is performed by means / /

of spot size measurements using a wire scanner (WS4) Gu2(gm2) /immediately upstream of the Superconducting final focus "
triplets.

the beta matching section it is possible to bring both waists

to the wire location and obtain spot sizes of the orderof 100
pm. Next, by varying two normal quads and one skew quad
and measuring the X, Y and U (45° wire) spots at the different

quad settings, it is possible to extract ali the beam parameters. *. ..... ' Kgauss-gll'_ -gOl -il_ I '-Ill -17t

Fig.lshows an exampleof theOx2,ay 2 and Ou2 asa Qf6 (integratedgradient)

functionof a x.focusing quad.

• . Work supported by the Department of Energy, Figure 1. X, Y and U spot sizes as function of one of___gthe
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where Ex, _x, ax, Cy, J3y,ay, a, b, c and d are the fitted
In an uncoupled treatmentjust the X and Y plots shown porameters,and oicxp arethe measured X, Y and U spot sizes.

in Fig.l are sufficient to determine_,_ t_eamtwiss parameters.
With the addition of the couplir,g however, it is necessary to III.RESULTS
use threedifferent quadscansand a non-linear fiUingalgorithm

lo extracttheoff-diagonaleleanents. Table 1 shows the results for two particular
The 4x4 beam sigma covariance matrix o 2 is measurements of the positron o 2 during the 1993 run. The

pm'amea'iz_ as follows: first measurement was made with .. the round beam

configuration(Sx - Eyat the end of theLinac), the second one

02 = B. C. E. Ct. B t wasmadein the flat beamconfiguration(ex >>_y ). The
agreementwith the predictedemittance growth from the Arcs
is very good and the residual coupling is small.

& 0 T_ 1
E -- Mcazure,d positronbeamparametersa theentr_ce of the final

0 _ focusin the"round"amd**fiat"beamcases.
0 0

Round beam Flat.beam ,,

C = _ h -g. a -g. b _x(mt). 8.70 12..09± 1.06 8.7,0 6,99 +.0.69
ax 0.00 !..09 ± 0.16 0.00 1.50 _ 0.18

g. b g. d h 0 e3(E-!0) 7.20 7.44 _: 0.77 9.60 10:..46+1.23
-g. a --g.c 0 h _v(mt) 1.14 1.38± 0.27 1.14 1.44+..0.48_

o.oo o. s o.oo o.so:L0.07
"_ a x "._" 0 0 _y(E-10) 3.50 3.59 ± 0.45 0.65 0.60 ± 0.12

0 1 0 0 a 0.00 0.19 ± 0.20 0.00 0.32 ± 0.17
_x b 0.00 0.42+ 0.21 0.00 0.41+ 0.13

o o c .... o.oo -o.3o:o.!s o.oo. 0.30:Lo. 2
1 d 0.00 -0.11 ± 0.13 0.00 0.50 ± 0.12
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" Usingthesevaluewe havebeenabletosuccessfully

sin(-_') predictthevaluesforthebeta-matchingquadsinorderto

g =_ , h = cos('_'),A = a.d-c. b canceltheresidualcouplingand to settooptimalbetafunctionsattheinteractionpoint.

Cx, _x, ax, Cy, J]yand ay are the usualtwiss IV.CONCLUSIONS
parameters,whilea,b,candd,representsthecouplingterms.

Thisparamelrizationhastheadvantagestogetimmediately The knowledgeoftheincomingsigmamatrixinthe
the inurinsicbeam emittancesand to letthe coupling finalfocusisausefulbeamdiagnosticandhasbeensuccessful

parametersrangebetween+/-oo,havingalwaysthesigma usedinoptimizingthefirstorderfinal-focusopticduringthe
malrixpositive del'meal. 1992 and in the course of the 1993 SLC runs.

The titling is performed by minimizing the X2 sum:
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