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Abztracy

In the famowork of the Eppoljcfel collaboration®
(work packags 4 “Cryogenic Beam Vacoon Srstem”), the
fabmication of 3 FOC-hh beaxescraan (BE) prosotypes has
bgam camried ot nith the aim of testing thame at rocen
tsmparstmse on the Harlihe Instoute of Tecksmology
(BIT) 1.5 GeV alecton storage ring KARA
Rzzsarch Accalarater) light sorce. The 3 BS prosatpes
il ke tested om 2 beamling installsd by the collabaration,
zumed 2s HEmw Scese TEsthencs Iipecoes
(BESTEY). HARA km beam chosan beceme i
symchrotron sedistion (3] spectm, photon fix and
ponaar, meatch tiee coe forosean for the 3050 ToW FOO-kh
peetem collider Sack ofthe 3 BS prototypes, I = inleszh,
“mplement o diffarsnt design Seabomw: L) bassling design
(BD), with alecte-deposited coppar and me alectren-clond
(EC) mitigation feesaas; ) BD with st of desributed
cald-sprayed ans-EC cloaring slectradas; 3) BD with laser-
ablated amei-EC surface texturing We present here the
rasults ohtaingd go far gt BESTEX amd the comparizom nith
axtansive mantecelp, siwdlations of e  expacted
rgssing bekarior under synchroron radiaton.

INTRODUCTION

The Fuhme Cirpaler hadron Callider (FCC-hh) = a
seopesad successar of the LEIC which aims to provide
Eadron collision at 2 center of mmass of 10TV, Protom
s wavslling through FOC-hh, ames vould crigiate
weroecedented kvel: of Synckroton Radixtica (ER). A
comgarison betwess the main 25 Telated paramters of
LHC a=d FCC-hh 5 shown & Tabls 1As BR i knowm 1o
s 2 tha crigis of many beam demmetal sffects * 2 novel
shaped beam sorean (52 & baing designed tominimize the
SR related phote descrption, photsslecmom slactron
sensation and hoat load affects at FOC-kb,

Tabls 1: Cowmparison berwssn LEIC and FOC-hh ER.

TR Temar =] T H ™
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3 FOC-kk BE prototypes kave bean mamsiactmod
accerding to the cusrsst BE bassling designs (3T mim
‘oaing tested at the DEae Bocan Tethprch,
(BESTEX) Lmsnalled in the 1.7 GeV slecton storags ring
HARA (EAdsoihs Fasarch Ligt source 22
“g Harlsruha Dessinute of Tckeology (30T)
"oaem chosen dus to s similerities with FOC-kh o terms of
3R specoe, poton fax and powar®. The sxperimenal
mwnlts ottzined at BESTEX mave baem cowpared o
tmmsis sgpmiEsa caloalisions in ordar o fg benchuark
e validitc of the semmletions mmd improve the
considsrations takee fnfo account.

EXPERIMENTAL DETATLS
Experimemal Serup

BESTEX in an experizegntal imsememger that allons o
study 2R indnoed sifacts onnam-leak tight bobeeler semple
e gibiga high. wacuwm (UEN)

A schessate lavoest of BERTEX mmdmmg,k_
3R cam ke collimmamed both verically aed horizewsaly
‘oafore impinging om the 2 m lexg test camplo which cax ko
pivoted azout 2 vertical amis a0 25 to be bl to Uradiate 2t
any mequired glaging wxsls. To perform e sxperimsns
‘Fresseed in this prpar, the collimetion apers=re was chosen
52 that the sampls & Sredized glapg. 8 m of ity fmar
omer wall,

a total pomver dansity of 31T a5 it & forcscan
nftc-nnmx Tnder thix comstraines 3R iwpinges th
samgls at 2 main glasiug angla of 18mred Tebla X shows
2 comparisan betwsen tas ER paramstsss at BERTEX and
FCC-hk

Calibeeted weomen Sevard Alpsst Geuges (BAD) =
stratgically placed alomg the systoms wpstream (Fast
dovnstsam (vt 24C) and = the middle poi
(Jfiddls BT of tae tast banck. Tha Lattar, togatar with 2
calilrated vastdisal g5 amalvzer (REA), dlow to measeme
shatadinarstion Tislds fom fe twar part of s sapls
wemdar sradr by usisz 2 chimnay conmestion 2= depicssd fn
Tig X
Aveztar-conlsd ploton abserber i placed at the kack nd
of tos swup. The absorbar is squipped with an insulated
slecreds om which @ positive voltags bizs cam be applisd
%0 a5 1o collect the poto-aloctrons gunerated on the peocon
abnarher msalf

Samples

T main bassling designs (501 2nd B2) heva been
daraloped for g FOC-kR 55 a its propecties have been
m: constant oynmm E'wf.\

The results pressated i e paper cormaspond to 2 FOC-
i bgam seraen prototypes lztkled 2s BEL and BEI md
mamufactmed according to BDL. B8] counss alic nith an
ant-=1% isalased clearing slecods, implamented by
ufnr.\'li sprayed tochuiqmas®, at the prineary chamber of the

Ecﬁow inssrtion imto BEETEX, the samphs weme
cloawed Sollowing standard UEIV precsduzes. Than, zBar
installation, beke omt cycles of M4h at 13T weme
parfoomad, in crdsT to remain withis vacTmn prese
Timi requized 1o operate 2t KARA

The smmples were Lradizted o foar ]

(CFG4 in Fig X). The sanplos wars atizned witk raspec
fhe WARAs ¢ boam plang o 23 1o imadists the esended
arsa with an ecomacy of 100gm.

RESULTS

Tha log-Log plots presented in Fig. X show the evolusion
of the presseze norvalized to the KARA© oy
current a5 2 fmmcton of e accumsleted doss during
aradiztion of BE1 and B31. Fer clarity reasons, anly the
swlts camwspanding bo Middle 545 me presented At low
pluciton diosss, tze norealised prassurs during imradisticn of
EE1 is abomt I coders of wameitmds highar than for ESL
Tais affect = acribed w0 the prasancs of the claarig
alecoeds in BE2, indicating that 2 large amsovaet of photons
are rafiscted back to the priman: chambar after ditact
iradision oo the reflecams tp As e photon doe
incruanes, the somzalized prosvme decteanes tinsarly widh
2 slope o007 and -0.8 for 551 and BET raspecsival:
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configurations 2 skewn @ Fig X Exh cnn.ﬁmnm
messarhles a differant scanamio o
mommnal eperatios (CFGlin Fig A0,
injection (CFG2 zed CFG3 in Sig3) and

Figama 2: Coufigmraticas.
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Figurs 3: Draamic procsmas.
Iz the transttion few CFEL to CFED, tee photon flox
& incramanted in g 3% imadiating areas which hod not
rucaive direct phetces befors. As arasul, 2 prossurs rise
=0 to ~ 300 mbar'mA can be observed for bots 5E1 and
532, Ax the pheton Soso incruases 2t SFG the vacmm
mapidly recorvers to valoes in the range of 107 mbar
for B3], whils in the case of 522 it remaing abovs 1077
:a'hzrn'_A. Lﬁnrm:mmCFGBﬂm chanpes intiag

Tegion was parfommed during previous nomigmnm

Takla 1: Margin Specifizatices
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Takls X shons a comperives bebroen exparimantal
rusnlts and calculations parfomeed on fhe preseme
wvclution of BEETEX ot two differeest photen dosss,
zamaly 34h amd 3 AR
The sxperemantal of ths dynammic praswrs 2t
BIE'T‘E}thmumd 2 EBERTEN hans sz compared to
rteesive JANipanly calcnlations
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