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I't has been suspected for a long time that the cperation of
%eGéV line is quite unsatisfactory as far as the matching of the
beam shape 1k concerned. Before the last major shutdown in May,
we Tried to understand the opitics of tThe line by deflecting the
beam both horizoentally and vertically and measuring the subseguent
shifts of the bean position. The beam size was also measured at
§1% positions for various duadrupole setbings. One result of this
trial was the discovery of a large beam distertion in the veértical
direction due to the nonlinear field in the booster extraction |
septum magnet (MPO1)., Extensive analyses were carried out to find
o satisfactory setting of quadripoles but this wag difficult be-
cause of the uncértaintles in the calibration of each quadrﬁpole;
A180, thePe was only one wire scanner in the main ring (A13) 86
‘that 1t was fot pogsible to find the degree of mismatehimgfdi?eétly*
: During the shutdown in May, th¥ee more scanners werefimgtalléd'
:(Aibj 12 awd ALL) in the main ring and the thickness of ﬁhe_sept&m
of MPO1l was doubled in the hope that this would somehow reduce the
S peamidistortion. On May 29, with the gquadfupole sétting that was
believed to be the best, beam size was messtred at six positions
along the line as well as at four positions in the main ring. Data
are still being analyzed and this is a partial result of the angl-~
y8isg. Hopefully, we may be able to find the optimum guadrupole |
setting by a series of such measurements and analyses but tThis will

take time.

LQuadrupole settings

power supply shunt voltage current
(millivolts) {amp)

BQS 37.0 740



':]3&%&% for v. = v, = 19.4 (supplied by W.W. Lée).
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- MRGS. 36,4 728
“MRO3 49,5 - 306
ML §7.0 oY
MRt 40.0 160
Mgl e 15,6 33:2
Q46 50,9 81.8
Data used
U Horizeontal and vertical beam size at ALD, ALZ, A13 and Al4. The
'-fmli_@aa@;siz@ ds Mdefined" Lo be twice the FWHM. In the bori-
__'%éﬂtai“&i@écﬁiﬁma The dispersion 1s gimply subtracted from the
'fb@am size with (Ap/p) = 0.1% (botal) and X@ given by SYNCH.

L?roeedure%

'ﬁT“ansfwrmag eng of the beam shape are 8ES am&é Lo bhe given oy
Lya)

There aré three

S kg ¥
”umkm@wmw {twe beam-shape paraneters and the beam ami@taw%@}.amé
:igmr bﬁam size data. Using the least-sguares fit, we can fzné

”ﬁﬁfée”uﬁkﬂdWmﬁw

lhﬁbuitm
1-qﬁ5' %Qr&f@mq&i
At B3O, &&ahwbﬁ&@@_§&ﬁam€ﬁ%wﬁ are
90.6 1, o, = -1, 003,

5&&@&1 values are, from SYNCH,

”ﬁ@'béam émittamce ig 1.027 mmemrad. The ditutisn factor Tor “he“

-gﬁﬁﬁg;éx@géﬁéd,m&ﬁim&mﬁﬁﬁamfﬁiﬁefiﬁﬁtﬁﬁﬁmaﬁﬂ*?ingQ?

'_ §¢s@ﬁf£iém;. The fitting 1s as Follows:

meagured beam size calculated beam slze
£09.6 mm 9.6
5.7 6.0
11.6 11,46
LB 5
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CB. Vertical

At ALO, B, = 88.5 m, o, = 0.200.

Idesl values from SYNCH are B, = 49.7m, o, = 0.197.

The bean emittance is 1.287 mm-mrad and the dilution factor of.
yiQBQ gives the effective emittance 2.307 mm-mrad, The expected

méximumfbéam sige in the main ring is +164,8mm. This is cer-

tainly a very uncomfortable value.

L Medsured beam size caletulated beam size
~ALO- _ 11,1 mm +10.56
Al2 14.3 14.6
o R13C 7.9 6.1
ALk 7.9 6.2

  Thé-fitting'iS not very good at Al3 but the overall plcture seems.
'f @5.be'réasonablea In any case, 1t 18 guite obvious that we have 
' %5:aéhi@ve a better matching in the vertical direction. The

Hinﬁéﬁsity_cf the beam was approximately 40 ml and the injection
' iﬁﬁG thé’booster was single~turn. More information is available
from R. Stiening and S. Ohnuma.
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Byemd  wy at A and By and  op ab B
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The §-0eV lime 18§ slways =sdjusted such that

- PN . i & 2 g : )
(beam size at B/beam size at A) m_&gfﬁﬁ.

':QInﬂa@diticﬁ-ta this condition; 1f we tune the line such that
f%ﬁéjh@&m-sim@ at A Takes the minimum value, how good is the
'fmaﬁghﬁng? Assume thet we also know the phase advande ¢ from
Citol B

- ANSWER
O Thé minimum beam size attainable at A corresponds €6

g =gﬁﬁ lsing| and o = oy leing] + sin¢e cosé/|zing].
': ?§§_&£1§$iQﬁ factor for emittance due to thils mismstching is
[tan{¢/2) ] .or oot (472} ]

 5f®ﬁi§h@v®ﬁ'is Larger than op «

¢
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¥riown. However, two solubtions are possible Lor
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(L. operfect matehing, B = By gnd o = Gy -
-ﬁf_.g': gﬁ.buﬁ @ = @g.@ 2 CQ@@*

Tfi-this case, the matdhing is worse, The dilution
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" factor dis
tan® (¢/2) or Cotz ($/2)

whichever is larger than or equal to unity.
:ﬁi%"igaim@cﬁtant'to keep the ratio of the beam size always
fﬁcgﬁreét”, Also, sing # 0 iz assumed. If sin¢ = 0, the
'rétiO-of'ﬁhe peam size is always "corrvect' irdependent of

_tuning.



