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Electron vs. Negative lon Drift Gases

A Example: Cg

A Larger diffusion -> smaller
detector length

A Spin target -> no sacrifice of
volume -> higher target
density at same pressure->
can operate at shorter drift
lengths.

A Benign

A Good scintillator -> allows for
optical readouts

A Fiducialization?
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A Example: C$

A Low diffusion -> large detector
length

A Good high voltage operation
at low pressures

A Demonstrated fiducialization

A Lack spin-dependent content -
> sacrifice detector volume to

enable negative ion operation
with a spin target

A Toxic
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Motivation
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Sk, Properties and Applications

ANon-toxic, non-volatile, _ _
colorless, odorless Alnsulation for high

AElectronegative gas,

voltage power devices

A Semtconductors
fabrication

AMetal casting

ANumerous other
applications

AEA= 1.1eV
AHigh vapor pressure:

A~ 15,000 Torr at room
temperature
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AQuencher in
resistive plate
chambers (RPCs)
(as trace gas, not

the primary)
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Questions

Als it possible to avalanche in SE primary gas detector?

AWhat gas gain is achievable and how does it depend
on pressure?

AWhat is the diffusion behavior of SF, and how does it
compare to CS, ?

Als yducialization of events in the drift dimension
attainable in SK; mixtures, and if so, under what
conditions?

APotential applications besides dark matter?
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Clear plastic High Voltage Shield
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Sk, Measurements

APressure: 20Torr 4 100 Torr
ADrift Field: 0 & 1 kV/cm

Alonization generated at cathode with laser (3.5 ns pulse
width), trigger from laser.

ACS, measurements at 20 and 40Torr for comparison
(identical setup used for SK)
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Drift Speed (reiiminary)

20 Torr SF6

e 20 TOrr F + data

------- a--30 Torr ] — High E fit
______ o 40 Torr ‘___‘.-' LOW E flt
------ x-- 60 Torr
4100 Torr

W =22.79,[22.53, 23.04] cm*/V s

Hyigh = 2719, [25.71, 28.68] cm?/V s

800 1000 1200 400 600 800 1000 1200
E (V/cm)

Alons in noble gases:0 ® Oat low fields, 0® /O at high
fields
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Mobilities (preliminary)

vg= - B
* dmobility, oddrift speed, Odelectric field

22.79 +-0.25 27.19 +0.50

19.80 +0.15 20.91 +0.3

SF6 15% higher mobility than CS2 in low field but 30% higher in high field.
SF6 mobility is 19% higher in high field than low field.
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30Torr SF6 (0.4
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Gas Galin

AEnergy resolution appears to worsen with lower E/p
Inside the amplification region. — ¢ v Bo > 50%

AWhat other amplification devices can get gain in SF,
(thin GEMs,micromegas, MWPCs, micrechannel
plates, etc)?

ACan we get any gain at higher pressure ( ~ 1atm)?
Could be important for other applications.
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Waveform Features 1
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Fiducialization: Laser Generated Cathode Events

A Distribution of time difference
for laser generated cathode
events.

A Calibration for absolute z for
events with different Y8

0o Y'Y

Generate events at Z
positions with a G252
source.
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