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BAV puritication and LAr pUIRY: s

mea?,urement
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on behalf of A. DI Vacrl

=

regnf 10 gy developed by INEN groups in the framework of ICARUS

pro [ECt ICARUS LLNGS group (F. Arneodo, F. Cavanna, O. Palamara
Ziadcoworkers (A. Ferella)) S|gn|f|cantly |mproved the technology of
rl" gty monitor and prepared “quasi off-shell” devices.

i‘ IS echnlque IS at present used to monitor LAr/LXe purity in

Slides provided by N. Canci & F. Arneodo, ICARUS collaboration.
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T roblENiGUiEgEs are presentiaitlevel ofi ppms
Splieselecironegative species (0,, CO,, N,O, efc)i
siayeeatise tihe reductioniof the charge prodiiced by
ORI
Elzcrronzgarive dromsagel iolzatlzs (S) cderigz fdoz

2 zc"r'r_’_r-J
S+e >S5

The reaction constant :

ks = [ o(E)f(E)dE

*E electiron energy
*0(E) cross section of the process
-f(E) Maxwell-Boltzmann distribution
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NP numperoirelectrons generaiied by an ionizing
puiiele(23.6 eV energy needed to produce anfes - Ar:
paiieri MeV electiron, produce 4 xs0%es="Ar"); if—
PIEserce of E field coliplesiare separated andican be

sollEGiediainrespecliVecleclirodes proyvidedihiey.are

NoT T __,_pped along Their path.
INENITpUrities concentration

N, time variation:
-

> N, (1) =N, e’

Example: Ns ~ 1 ppm (LAr industrial grade ) -> 1~ 1 ysec
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. -h‘k
Miification oif noble Ilqwdgases

—

/\/. plecular sieves:

< Iydr Jfelle
- O, ‘Sor'b (Cr)

: Ca||1'e (Mn, Cu)

- r'lgon (Cu, Mn, Co, Ni)

[prova‘ro per la prima vol‘ra in
ambiente criogenico]
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Filtration by these sieves reduces the O, concentration
at level < 0.1 ppb
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SiNmenitor diipurezza

AEEolaNcamera a deriva

> Angel2
. f’(iE
- Jf dS

p’rlcal fiber fo

= :_,Aaiiiumlnafe photocathode
— = by UV light

~ * Photiocathode
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nerplirifivamonitor: principle of operation

Waveform Digitizer

x‘} Xe Flash Lamp

—HV =

Quartz Fiber _
Td
F
(@ e e e e
Field
Ring
RC == Td
—_
I
I
e
——
—= Electron Lifetime
- -Td
G T =
Faraday -— Co log R
Cage |
.._:_::__l._: | | Td: 2 + ﬂ + I3
: 2
E HY Filter QA
} B= QK
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RHBYACOIWE Measure electron lifetime: InFEAK
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prototipe di Monitor

(Juartz
optical fiber

Gk

cathode | K

Y
N

Yespel threaded
sticks
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apparaiiorper. la misura in Jiguidisacoilies

aellarcarica fotoestratta e della purezza
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* T'SPgnale di fotoestrazione:
. R
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L ShietiTuradelliapparatiorcon il Monitor:

E
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[Formardionda e rampal in fensione
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Semerestilision measurements of t._as.a
inEioniof drift E field for GaAs phojiocatiodes
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Somerrzesiiiision measurements of , as a
uneigeniof drift E field for CsI photocaiiiodes

L ===

CsI
con filtro

Trigon
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Mistradditipnella camera bifasica da 2.3 |

dell'esperimenio WARP.
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ECReIoey, transier to GERDA

e BT

SNEARIS s rieady. to, proyide (Imeeting on; 16th may)

— 2 CAF RUALY moenier (2 spare device) 10 associate
:asurement Off electronegative Impurities concentration to
stal L€ value once crystal & surrounding LAr are irradiated by

S/ESOlIrCE
_ e verew a TRIGON cartridge to test effect of LAr purification
~ on crystal LC.

- nother Ar purity monitor for LARGE should be built.
~Possible at LNGS mechanical workshop where all the
exiting LAr purity monitor have been built up to now. All
mechanical drawings and raw material and mainly know
how is there.
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EDipendenzarditidal camporelettrico, diideriva

—

——

WNEittest cffeit atitcon i filiri OXisorb ed
rbr)f‘( |’re con fotocarodo dil GaAs

MNPINCsii condotti con il filtro Trigon con
foid catodo di CsT

=N Blla'misura del fempo di vita medio in WARP
== \E misura della vita media in XENON

1=1/Kk<No
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SN Conclusioni

pealizzazione dilin apparafo per.la
peojele cara’r’rer'lzzazuone I vuoto di
nc‘ _er'lall Totoemissivi

Mearatterizzazione di vari fotocatodi
P P2alizzazione di monitor di purezza

'=\‘\_ -

= “quasi portatile” con soluzioni innovative
TesT di diversi purificatori

* Misure di vita media in Ar e Xe liquidi e
osservazione di effetto di dipendenza
dal campo elettrico
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SSSSviluppisRuturi

——

BEFCiifuare ulteriorimisure con
dliFerenti' puriticatori, anche alungo
jermine, in grado di eliminare CO, e N,O
H" comprendere quale molecola sia

B Ciiettivamente responsabile degli
::-:: andamen’rl osservati
**TJiest alungo termine dell'efficienza del
fotiocatodo di CsI
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