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Energy Resolution & BHEREE (Qo)
Linergy resolution A.Curioni, Dr.Thesis, Columbia univ. 2004
Spectroscopy with LXeGRIT is described in a detailed manner in Sec. 2.2.3;

the energy is derived from the amplitude of the anode signal through the fit-
ting procedure described in Sec. 2.1.8. To study the impact of the off-line
analysis procedure on it, I break down the energy resolution in three pieces

Otot — OLXe P Oel P Oother

where & means sum in quadrature. orx. is the intrinsic energy resolution
in LXe for a drift field of 1 kV /cm; it is known to be ~3.5/VE % (4). ou
comes from electronic noise on the anodes, which is independently measured
(Sec. 2.1.5) and does not depend on energy. o,mer accounts for everything
else than o x. and o, therefore including inaccuracies introduced by the
fitting procedure.

As shown in Sec. 2.2.3, the energy dependence of the energy resolution
over the energy range 0.5-4.2 MeV is very well described by

AEMeV] (FWHM) = +/6.7-10-3 - E[MeV] + 3.6 - 103
FWHM = 8.2%//E @ 6.0%(electronics noise)

where the term 6.7-107° - E accounts for o7 x. = 3.0% and the energy inde-
pendent term accounts for the electronic noise, ~60 keV FWHM. Theretfore,
Ot 18 satisfactorily described setting o,iper = 0 without too much room
for any significant contribution. Moreover, the energy calibration over the
same energy range is perfectly linear, ruling out any undesired dependence

on amplitudg. 13 / (/816/E) ®1 / /1534 = Q/Qo=1.4% ! for 60,000/MeV



Grida L dM3.5mm
v v T DFITIR
FIV)\—

COLLECTED CHARGE Q/Q, (%)

10

3

'E. Aprile et al., NIM A307 (1991)118

-125

ALPHA IN LXe AND LAr N
Fa¥
A
I A ° DDDD
]
A ® DDD@D
& @QQO
@O
A Do@
A g
A 8999
99
48
@8
B?A Q/Q0=4% at O 5.31 MeV o in LXe
a O 5.49 MeV a in LXe
Oﬁi E=2kV/Cm A D5.49 MeV o in LAr
1 n 1 " 1 L " L " i L 1 1 " { L 1 1 A |
0 5 10 15 20

ELECTRIC FIELD (kV/cm)

Fig. 5. Collected charge (Q/Q,%) vs. electric field for *'*Po in liquid xenon (0) and **’Am in liquid xenon (o) and liquid argon (a).

ENERGY RESOLUTION (% FWHM)

o
ey

20

10

T T ' T d T

u] 5.31 MeV o in LXa

@] 5.48 MeV a in LXe 60/ 1

A
- & aa A 5.43 MeV a in LA 0
A Py
A &
a 2.5%
A A ° /_0
s A
a A
" fa N
G A A
& A
A P é}mﬂ
%@8@8°9§@58 gnao
8§58@o QSEEQSQG
BooBg
i §) 1 1

o 5 10 15 20

ELECTRIC FIELD (kV/cm)

Fig. 6. Noise subtracted energy resolution vs. electric field for 0ps in liquid xenon () and *Am in liquid xeno

argon (A}

T RI)LF—DEREE(FWHM)

at E=2kV/cm
at E=10.5kV/cm

n (©) and liquid



150

- S. Kubota et al., PR B20 (1979)3486 s
o :
iwo -5{/ 1/_,!& *—‘/7Q -
> . Ar
o ‘ N S S -
5 F,.f'{x T "Typically 83% of this Charge escapes mr‘
=/ R\« recomblnatlon at the operating field of |
— 5ok N ~ , Dr.Thesis, Columbia univ. 2004
g %-& Ar
& M ——— v S I
) !
() 1 1 3 i 1 i
0 2 4 6 8 10 12

Field Strength ( kV/cm )

FIG. 2. Variation of relative luminescence intensity L and collected charge Q in liquid argon, krypton, and xenon vs applied-

electric-field strength for 0.976- and 1.05-MeV electrons.

Intensity signal
Amp —] LG — PHA
[Ny O V Aemi
W M/
5mma v v DT Zero time signal
, CFD
\ \
wRF I\ Jston
Dynode Anode- Diaphragm
PM Glay TAC —{ PHA
RCA 8575 Timing signal '
Gla ind
ss window Light guide l PM J\Stop
DuMont CFD
POPOP
L s6AvP [Anode
.Jt_. XXX S \
Smm. \%\\ N Collector A
/Cathode | s [ LG | PHA
o , Hs-2us
Liquid '
Charge signal

- S ]
am

mediate
kV/cm."



. EEREEISKADEE A - B
. EBZE (IBNMLERE)

RxE®

12B X D{EA0JEE

. BRI AT LADREALT - 5

1289

o

)74

. TPC (ZORZOKY 1)

T, AR

(oilcﬁ*# 1S RTE

.2

TIOFILDHESS (128




