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- Once apotential of a few hundred volts is

= . = = g - applied between the electrodes, a field
e Gas Electron Multipliers (GEM) can serve as high precision tracking -GEﬂflmig:ﬁ: by F. Sauli @ CERN in ~1995 dgf;e,ops L = hokes on the order of 40kV/

detectors in a variety of high energy and nuclear physics experiments, and . High precison micropattern readout detector with cm, enough to induce rapid ionization of the

are currently being considered as part of a planned upgrade detector in the high/stable gai ati B @ o= by incoming eleclrons.
y 9 P P PY g S g The total charge collected from the avalanche

PHENIX experiment at RHIC. « Foils are able to screen out avalancnhe induced : :
hoton mediated gas processes that lim it the gain Is on the order of thousands of times larger
P g d than the charge of the incident electron for a

. .. . . : - Very convenient geometry for various detector :
- But...relativistic heavyion experiments can potentally provide not only applications, including the poss bility of multiple stages multi-stage GEM.

very high track multiplicities, but also severe background conditions. Applicable in high rate environments GEM FOil GEM E. Field
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» To studythe use of a GEM detector in such conditions, a test was carried i : ;
1 from an incident electron, by collecting the electron into (A5
out of a three stage GEM detector, at PHENIX. The detector was placed in one of many GEM holes, where an electron avalinche is ) , g 7
the interaction region, close to the collision point, inside the PHENIX Central triggered via a very intense elctric field. The GEM is m ade s i
- - 2 i of 50um thick Kapton foil with ~5um thick copper cladding s wache
Spectrometer and operated at full luminosity gold-gold collisions. on both s ides, which act as eleairCuEENE . X
perforated with bi-conical shaped holes on the order of
= Results are given on the stability of operation and sensitivity of the 50um in diamter and a hole spacing of 120um. }m_g_gm Set-Up
detector to beam related background using both Ar/CO; and pure CF,; gas GEM Foils il
mixtures. The detector was mounted in four different orie ntations in an | _ e
effort to simulate various possible detector geometries. The detector : ' | ~40KV/cm:

performance within PHENIX is compared to the typical performance in the | i Y t T electron avalanche
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TG1:2. 5kV/em

. The top flange is made of lucite and a mylar window e Implications:

to allow the penetration of low energy particles into the _ )
gas volume, thus simulating a realis tic detector. *Nam:;':;:f;ing - . The detector electronics are not adversely affe

- A 250 uCi %Fe - Xray source allows monitoring of the @ Foil Pot. — 360V " the presence of the magnetic field generated by the

gas g(:lin N i central magnets.

g as gains ol =oX i s g - el . . The detector passed the inttial survivaltest du full -

achieved in the lab at a voltage potential of AV = 360V and “Ea : . P I . T Soineellbtt i
* Volt. Configuration: luminosity RHIC A-A collisions

AV =495V across each foil in Ar/CO2 (4.0 grade), and CF4 . ] i
Do . In this configuration, the detector was not se

(6.0grade) res pectiviey. .
—T— . beam related background, and behved as it did in 1
(10x10 em) - - IG: 5.0kV/cm . The absolute gain and the FWHM energy reso
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. Detector is sensitive to background
in this configuration, with — 4.49% of
events above pedestal (according to

be am -beam triggered data) - low
background rate due to small detector @
acceptance (1x1.2cm?)

. The gain was within expected limits, ot

i,e.within +/-10% of the gain measured in Mag. . n
the 1ab Orientation #3

s FWHM % reslotuon is similar to what | s
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was measured in the lab b Implications:
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CONCIL.USIONS

Trend in Data with respect to Run # S uriyiiEgy

Over-all, the GEM detector exhibited trouble-free operation within the
IENIX IR, with no sparking or excessive gain instabilities.
T he single case of anamolous behawvior was short-lived and may have
ien related to fluctuating beam conditions
The detector was susceptible to beam related background, although the
ie was relatively low ( for a 1.2cm? pad array at 50cm from the beam pip
The operation of the GEM and its associated electronics were not
idered by the presence of the ambient magnetic field generated by the
{ENIX central magnets.

The tests seem to indicate that the detector operated with pure CF4 we
S sensitive to beam related background, than it was when operated witt
/[CO2. However, taking into account the dE/dx values for MIPs in both
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4 (~7.0keVV/cm), and Ar/CO2 [70/30] (~1.4keV/cm), CF4 would be
peamst : .l- | pected to be more sensitive to the ionization energy deposited by passii

......- Bekgnd.
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RUN #22:

rticles. Therefore, itis again reasonable to suspect fluctuating beam
nditions (and not the detector gas) as responsible for the detector
sponse to the observed background.
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