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UHV~basedonnonevaporablegetter 
coated strips find widespread use in 
particle accelerators, synchrotron 
radiation machims ahd nuclear fusion 
experimental devices. Depek&q on the 
geometxic constraints, pressure operation 
conditions and the foreseen gas loads, 
optimized getter strumes, such as 
mdulesandcartridges,canbedesignedand 
assembled into a high-efficiency imp. In 
the present paper, the design and 
performance of a newly conceived High 
Capacity Getter FUmp (HOSP) based on 
sintered getter bodies, in the shape of 
blades instead of strips, is illustrated. 
Theporosityandthe specific surface are3 
oftheblades andtheirarraqmentinthe 
cartridge have been optimized to 
significantly increase sorption capacity at 
a given speed. These pumps are well suited 
for those applications where a very high 
gas load is expeckd during the machine 
operation. The sintered getter bodies 
increase surface area and capacity, 
rquiring less frequent reactivation and 
facilitating greater overall life of the 
m* A discussion of the experimental 
results in terms of sorption speed and 
capacity for various gases is presented. 

I. lxmommIm 

Non ESqorable Getter (NM;) pumps find 
widespreaduse formaintainingvacuumin a 
variety of UHV experimental machines such 
as storage rings, synchrotrons, particle 
accelerators, nuclear fusion devices. At 
Pr-G cortmmxially available NM; lxnps 
makeuse of metallic stripsupontichthe 
getter pokder is deposited arxlmchanically 
anchored by compression. These strips can 
be inserted in suitable regions connected 
to the vacuum chamber to provide an 
effective diStiibUted PuJ-Fing sys- 
[1ltlI2lt [31* Altermtively, they can be 
shapedinmorecmplexstructures,suchas 
cartridges andmodules [4][5], which can be 
assembled into high efficiency pumps to 
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provide discrete rxmrping capabilities, as 
required for example inthecrotches and 
absorbers regions of storage rings or 
synchmkon machines [6]. Sam advantages 
of NM; yxrmpl?s are high pumping speed, 
especially for hydrosen, abeence of 
mechanical moving parts, no inherence 
with the particle -,1aJ ?FJ=r 
consumption, lmccst. Theirmaindrawback 
is the finite sorption capacity for active 
gases, SUC+I as a, N2r 03, and H?O, which 
requires periodical getter conditioning at 
moderate tmperature (400 OC) to clean the 
surface by diffusion of the contaminants 
into the kmlk. The frequency of getter 
conditioning depends on the gas load and 
theoperatingpressureconditiohsreguired 
for running the experiments. With this 
respsct,nextgenerationmxhines,suchas 
high performances storage rings and B 
factories, will be characterized by 
increasedtherm3loutgassingfrmthewalls 
ofthevacumchamber andincreaseddyMmiC 
loads due to photon induced desorption [7]. 
Operating vacuum reguirements will also 
beccane more stringeht and pressure value 
lcrwer than 1x10-9 tom necessary. In the 
pr-t papest the design and sorption 
characteristics of a newly conceived NE 

which can overcome above cited 
~Lms,areillustra~.Thispump,which 
is based on the use of porous sir&red 
getter, shows significantly larger sorption 
capacityandhigherpumpingqeedperunit 
volume than NE pumps making use of the 
coated strip. It is therefore particularly 
well suited for maintaining UHV standards 
tierhighgasloadconditions. 

=pwrps based on modules and 
cartridge arehighlyoptimizedstructures 
inwhichthe surfaceareaofthedeposited 
getter material, as well as the effective 
sticking probability, i.e. the probability 
foramoleculeentering intothegettering 
structure to be captured, are maximized. To 
further increasethe sorption capacity per 
unit volume an approach has been pursued 
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which is based on the use of porous 
sirbred getter bcdies instead of the 
coatedstrip.Asketchofthehighcapacity 
getter pump (HGCP) prototype, having the 
same size and flanges of a standard SAES 8 
200 pmp is shown in fig.l. 
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FIG. 1 - Cut and top views of the high 
capacity getter pump prototype 

The getter cartridge is cxqxed of a 
cylindrical array of nearly parallel 
r-= par- blades which are 
mserted in a stainless steel retaining 
Structure and act as the gettering 
eleme.nts.Gasmleculesreachthegettering 
struchxedirectlyfromthetopsurfaceof 
the pun-p or from the large cmtral innfx 
condmtame. The blades are prepared by 
mixingandsinteringproper amountofst 
707 (zr70%- v24.5%- Fe 5.5%) and zirconium 
mwder. Themicrostructureofthe sinter& 

getters has been specifically optimized 
duringthemanufacturingprocesstoenhance 
porosity, thus providing a better 
accessibility forthegasmolecules to the 
available gettering surface area. The 
geometrical arrangement of the blades 
inside the cartridge, as well as their 
number ard size, has also been optimized in 
ordertoensurebothlqegascondu&anm 
between adjacent blades and high trapping 
efficiency for the molecules which have 
entered the gettering structure. Imowing 
the intrinsic sorption properties for the 
Sintered getters and aPPlYin a 
nxithematicalmdelbasedonPisani~smethod 
[8], a quite accurate prediction of the 
smption perfommnces forHCGPcanbemade 
as a function of several paranmters of 
interest, such as pump size and geometry, 
rnntkm and dimension of blades. This 
approach can be followed for designing high 
capacity pumps of specific desired 
perforxnmces. A detailed discuss ion of 
these aspects will be presented elsewhere. 
It is also worthwhile noticing that the use 
of porous getters allcrws to allocate a 
quantity of gettermatiial inside the pump 
whichisabout3.5timeshigherthanthat 
available in a coqarable size GP 200 (600 
vsl8Ograms).Moreover,thearrangementin 
bladesofthegettermkerialis such that 
the bigger a-mount of alloy, while 
remarkablyi.ncreasingsorptioncapacityand 
speed, does not pose specific handling 
problems. Heating of the getter material 
during the activation process and the punp 
operation is accmplished in the prototype 
of fig.1 by means of a WV lamp. The gettes 
operate alzemgrature is controlled by 

ermomuple. Thanks to the 
relatively limited amount of getter 
material full activation to 5OOOC only 
requires 250watts. External heating, even 
though less attractive, can be also 
provided. 

III. - OF Tm HIGI aiFAcmY 
GEIlTERm 

TheHGPhas beentestedaccordingto 
the dynamic flaw method, as described in 
detail in reference [9]. Activation of the 
getter material was carried out at 500°C 
for 60 minutes. Purity of the test gases, 
admitted to the getter punq through the - -- Jaxrwn conductam=e was better than 99.99%. 
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Sincehydrcgencanbereversiblysorbedby 
thegetteralloy, the~wasfirsttested 
forthisgas and then, after successive 
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FIG.2 roomtemperaturesorptioncurves (03, 
N, and Hz) for the HCGP prototype 

regenerations, for CO and Nz. Sorption 
testswerecarriedoutatroomtemperature. 
Experimental results are shown in fig.2. 
Initial wing speeds of the H(xp for 00, 
N, and hydrogen are about 500, 300 and 1300 
l/s respectively. The CO sorption curve 
decreases slowly with the sorbed quantity 
up to about 10 torrl and then it rapidly 
drops. This bebaviour is a clear indication 
of the porous nature of the getter blades 
and the high conductance of the cartridge 
structure. The optimization of these two 
parameters results in a continuous and 
efficient sorption process which goes on 
till the getter surface is ==lY 
saturated. Forhighergasload, ahabrupt 
decrease in pmping speed takes place, 
since only few active sites are still 
available for chemisorption and ram 
temperature diffusion is negligible. 
Similar behaviour is shown by nitrogen. 
Differently from CC and N2, and in 
agreementwithliteraturedata, nodecrease 
inthepumpingspeedforhydrqenhasbeen 
measured up to the test dose. In fact 
thankstothehighdiffusivityofhydrqsn 
into the alloy lattice, the pump capacity 

for this gas is extremely high, being 
practically limited by the embrittlement 
value only. A comparison between the 
sorption curves for 00, Nz and HZ of the 
present HCGP [lo] and those. of the GP 200 
pump, based on the pleated strip concept 
[ll], indicates a substantial increase in 
punping speed (a factor two) &capacity 
(a factor fifteen at 1001/s). This puq is 
therefore particularly well suited for 
thoseapplicationswh~eahi~gasloador 
prolongedmachineoperatingcycles are 
foreseen. 

Iv. - 

[l] B. Ferrario, ~lNon-evaporable getters 
in plasma and particle physi= 
experiments", Int.Symp.onVacuumTech.& 
Nuclear Applications, Rcmbay, pp. 175-188, 
(1983) . 
[Z] C. Benvenuti, "A new punping approach 
for the large electron positron collider 
ww "1 Nuclear Instruments and Methcds No. 
205, pp. 391-401 (1983). 
[3] H.F. Dylla, D.M. Manes, J.C. Citrolo, 
A.G. &Whewson, A. Poncet, F. Mazza tvacuUm 
system design for a 1.2 GeV electron 
storage rimg with non-evaporable getter 
~w~tto~oc. AVS Topical Conf. on Vacuum 

Synchrotxon Light Sources, 
Aqonne, p. 389-403 (1990). 
[4] A. Barcsi, T.A. Giorgi, L. Rosai 
Wmracteristics of SORB-AC non-evaporable 
getter cartridges ahd their potential use 
infusionreactors ??roc. of the Irk. Cohf. 
on radiation Effects and Tritium techn. for 
fusion reactors, pp. 213-216 (1975). 
[5] M. Audi, L. Dolcino, F. Doni, B. 
Ferrario, ' A new ultrahigh vacuum 
combination pump 'I, J.Vac.Sci.Tkhnol. A 
5(4), pi. 2587-2590 July/Aug (1987) . 
[6] S.R. In, T. Maruyama, S. Yokouchi, S.H. 
=, %xformance characteristics of lunped 
nonevaporablegetter (NBS) pu@Journalof 
Vacuum Society, Vol.34, No 12, pp. 882-893 
(1991) . 
[7] N.B. Mistry, AIP Conf. Proc. No. 171, 
1, (1988) . 
[8] C. Pisani, UWoblems of gas kinetics in 
systems with adsorbing walls~~, Vacuum 18, 
No.6. pi. 327-334 (1968). 
[9] ASIA procedures F798-82. 
[lo] Italian Patent Application No MI92 A 
001753 
[ll] SARS internal Report No 20 (1988) 

3841 
PAC 1993


