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Abstract

At the SEC Final Focus with higher cireenis and
smiier beiun sizes, the disruption parimeter 1, is close o
one and so the pinch eltect shoukl poodoce o luminosity
cnhancement. Since a ik beam-ben lunction is 1t w

deflection sean dita (o measare (he beiun size, distuption can
alfect the measurement. Here we discuss the quantistive
cifects of disruption tor typical SLC bewn panuncters. With
35%10W panticles per pube, bouch length o) 0.8 mm and
bein sizes al 2.1 gen orizontally and (0,55 pm verteally. the
measured vertical size can b much as 25% bigger dim the
real one. Furthermore during the collisiea the spat sive
actuadly decreise, producing an calisncement Sactor Hy, of
about 1.2
1.6 times that wineh is estimined trom the beiun-ben

This wanld yickd 1o wue tuminosity which is

detlection fit.

Dixruptian  Eftects

The disruption origiuates severad desired and undesired
etlects. The desired one is e exirg Jocosing that the twa

m exercises during their mteraction due gy their atmaclive

ticlds s the tinite bunch fengths,
OF course the ¢xtra focas

2 predhices adirect increise of
the Jnmimosity, boweser, since the belds are not hnear
(radially) and do vigy during the ineraction, te angular speeiud
and emittance of the beim doanersise dusing the interaction

Thix can alleet the extraction ol ihe twa s, mereasing
the current fussex in the extraction-lines,

The extra locustng 1 desired. but the rekned laminosity
cabapeenent becomes very ditficuh 1w omeasme. O op ol
that the beam-beiun deflection scans | 1) e also distoried by

the disruption. in such i wi
with this echnigue are i genersl bigger i the original.

¢ That the spot sizes mewsured

undisrupted ons.

Furthermore il is also possible that the disruption aliers
the optiimization ol the bewn spois leadieg 1o o luminasity
Tower than te optimal
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Experimental Evidence

In the Jast SLC-SLI run the discrepancy between the
estimaled luminosity by using bewn-beun deflection scins
(SLEY and the elective one by counting the number ol Z,,
ellectively tound (ST e become evidens.

In partcular, thas discrepancy has become guite Lrge
{about 30%) dier an tmprovement ! the heam-beam
deflection bits was made, in order (o nake 1L insensdive o
bewm position pitter at the 1P The estimated luminosity
measurement han become nuch more stuble sinee then,
it much more reliable camparison with the SLD

permittin
datir. o Fig. 3 the SLIYSLC twninosity ninio tor tie ksl two

monihs of run s shown,
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Morcover one expects thn the discrepaney his 1 become
bigger lor Jugher tuminosity, Fig.2 shows the SLID/SLC

a0 s lunction of the luminosity itsel)
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Theoretical Estimates

In vrder o estinte the pinch elicet. s ol kg code
i simulate e bouns dyisunics durnng the interaction has
been developed (21, The simalithon predivts ypical laminosity
enhancetaent of ithout 25% for our normad rupning conditions.

Mageover with the sne coude 3t is possible to simulate a
bewn-beiun scan. Fig 3 shows the theoretical beim-heiin
detlection as fimetion of the ¥ oftseds of the two beamn and the
fit with the brawn-beim tormulki 10is noticeable tha the it is
not perfect, and the fited I, is 25% bipger than the origind
one, while the other plane Xis 20% anatler For s honzontad

sean the difference is negligible,

A+B(PUZ/FA2-1))7.5%erl(Y F* Y}, Y=(X-D)C/(2* (FA2-1))°.5
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Fig. 3: Simukaed Deorrped bbb scan, and delection i

¢ in the overestimation

ig 4 shows the relive iere
of te unfocused I, while the ctiective X, {the average spot

sive duriag the mieraction) decreases propostionadly more and

more or supadler spats, esling g large underestimate ol the

lommosity. A similig etiect s visible tor I, when X

changes (see lag. )
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In order o getin real e e commect beium spot sizes., it
tiss beens developed o b-b deslection expression that, wath some
approximitions, Gkes tito aecount Jor the disruptson

Fhre foblowing issumpuons are annde:

i) the ficlds seen by the 1wo beams are adways the fineas

cxpansion of the true fiekds around the centrand heun

postions,

[N]



b the ficlds are constanl during the interctions, i othier
words the fuctsng elicets does not chisge them appreciably.

¢) the buwn Jongiludinal distribution s rectanguliar
the real case the Jongitadinal distribution as someihing
).

between rectingulin il i

With this assumption, it is sighiforwand w compute
Ihe lurninosity erhancemeny. Indeed the focusing eliect is now
simply like o pure lincar focusing fens, suud the clective
average bewn spot size during e intecaction can be estimaied

according lo:

1 .
Oyirr= Ov N2x8in(2¢ )
4¢
@ is e phise advaee i e nerenon region:

o =Vk o

K is the derivative ol the clectric tield (Colliding beiuns):

K=_03I N
Oy 10, +0, }

N is the Garget buists pumber of pasticles (101 units),
@;, the buuch length tin meters).

0, i o, the trget hewn spot sizes Cinpm)

The lominosity calimcement so evaduated ditters trom
the one estimated with full truckimg by less the 8% up 10

luminosities of 3 times bigger tin the achicved ones

The dellection angle can be evaluated starting rom the
ticlds generated by the cffeetive spat sizes Gil the relative
dintanee) and consideng i the beams do move o

tocusing Jens, henee:

Ovprr =0, sinf201yy)

265

being B, the detlection angle compuied using the
ctlective beam spot sizes imd zero bunch lengih.
With such lormuldis (see Fig. a) ihe e ol the beam-

bewn dellection computed with the i snes much betie

agreement or the an plaee wid oft phae stgsiis wad s generd
e funchion Gts the points much beiter Lin 1he previous vne.

Unforwmtely the diftercoce benween thie visdisrupied and
disrupled dellection is nol impressive and probably dillicalt 1o

seein it ol ceal dao

- N
v 9
SO

o
=]

o
=]
—G-—O0—p

-100,

Deflection Angle {urad/current]
(=]

v
o

o
=]
—,——

-200 BT —
-30 -20 -10 0 10 20 30
y [um]
Ioacomung = 0780 g Tmeamuey = 298 pum

I linted valae = 0.781 pm X, titted value = 298 pm

Fig. o: Simylated Disrupred b-b sean, and
Dsrupred deflection fit

Conclusions

T disruption has been shawin (o be a posstble cause ol
the discrepamey benween the SEC estimited lominosity wnd the
SE one. Moseoves e explisn o past ot the degradasion

the measured lumimostty as o lunction of e ben carrent. o
the next run we hope o have a clearer signature of the eflect
teking accorae dati ol the beun beiun deflection at low and
high bewn current

Marcaver the use of the disrupted tannuby probably will
leac 10 better exianate of the lunnosity and berter funnig ol

te timl tocus,
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government por any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privatcly owned rights. Reference herein to any spe-
cific commerciel product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



