Ink stain removal

Summary:

roadband AR MIT/LL Phase4 CCD
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the AR coaling but is removed by the described procedure.

An overview of the instrumental setup, the required materials, and
precautionary measures Is provided.

Results

Gas treatments: e2v CCD 44-82 broadband AR

—+— Treatment A: none
{(ambient air, some years)
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Treatment G: 60°C, 16 h,
synth. air, dark

=]
o

Treatment D: Treatment C,
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QE-level of positive ink stain reached

—+— Treatment E: 60°C, 2 h,
synth_ air, IR lamp

Quantum Efficiency [%]

—+— Treatment F: 60°C, 0.5 h,

synth. air, Cd-UV lamp
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,o0aking the CCDs in O2 at the same time heating them by a
tungsten lamp and then quickly cool them. It works if the CCD
is heated in the air: Maybe O2 from the air is sufficient.”

(Personal communication from April 10th, 2004)

100

Original recipe from Mingzhi Wei w w0 oo

Wavelength [nm]

700

800

900

1000 1100

While the QE of e2v CCDs could be improved in the UV, blue
and green, the QE improvement of MIT/LL CCD is only marginal:
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Further developed recipe from ODT

Pumping the cryostat with regeneration of sorption pump
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N2, 16 h
MIT/LL phase 4

Flushing of cryostat 2 - 3 times with dry synthetic air to 0.8 Bar:
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—— o2y CCD 44-82

Over-pressure valve needed to prevent blowing out the window!

QE Responsivity[%]
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broadband AR,
synth. air, 3 h

Pumping of cryostat and heating of CCD to 60 degrees centigrade
Filling of warm cryostat with synthetic air (or pure O2) to 0.8 Bar

—+— MIT/LL phase 4
CCD AR, synth.

Flooding of CCD through quartz window with UV-lamp for 5 minutes

air, 15 min.

——e2y CCD 44-82
broadband AR,

Pumping and cooling of cryostat within 6 hours
Precautions: The use of pure O2 is dangerous and may corrode 0
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02, 15 min.

CCD AR, N2, 16 h

bond wires of CCDs and the cryostat. Do not blow out the cryostat 300 400 500

window.
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A small QE improvement at e2v CCDs is reached by heating and
soaking in pure N2 gas. An improvement of up to 60 % in the UV can

Experimental setup

For the experimental set-up the following items are used and carefully assembled:
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» Dry vacuum pump i

up to 10 mBar g CAYES "
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» Safety over-pressure s 8
valve: 0.1 Bar [

» Dry synth. air gas | ‘
cylinder with pressure 8 ,, A -
reducer 0-5 Bar k AV ale | YV ";""::::;5

> Gas pressure manometer | ™ p— e N, i
0 - 1000 mBar : -~/

> Oil-free KF fittings, valves B~
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and flexible pipes
» UV-lamp (mercury
discharge or cadmium
spectral lamp)
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Quantum efficiciency [%]

CCD detector warmed up
to 60 degrees centigrade

only be achieved by means of soaking in synthetic air or pure O2.

Refractive index at 632 nm

A combination of oxygen (OZ2) soaking, UV flooding and baking permits
the removal of "Ink-stain” patterns of reduced UV and blue sensitivity
observed in MIT/LL CCDs flat fields. With further optimization of the

recipe, significantly improved quantum efficiency (QE) of e2v CCD44-82
CCDs was also achieved, especially at blue wavelengths.
Examples of QE curves and CCD flat fields before and after the
\ | . sensitization are shown, and crude estimates of the long-term stability of
- | the results are given. A possible explanation is that water vapor
K(ZZV-CCDM-SZ - | contaminates the surface of the CCD and deteriorates the efficiency of
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CCD UV QE improvement

by gas, radiative and thermal treatment

UV flooding
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Explanation:
Contamination by H,O or H* molecules?

Refractive index measurement of QE
improved e2v CCD 44-82 broadband AR

.

AN

—— CCD with O2

-»

treatment

—=— CCD without

treatment

50 100 150 200
Time [h]

The refractive index of the AR coating of a CCD treated as
described above is higher than the one of an untreated
CCD but slowly decreases with time (measurements by
SenTech, Berlin). One possible explanation is that, with
time and under atmospheric conditions, the AR coating
adsorbs H,O and/or H" molecules, which change the
refractive index. Since the AR coating is most important at
UV and blue wavelength, the observed effect is strongest
there. This would be consistent with occasional reports
that the UV efficiency of CCDs improves after years of
operation under high vacuum, when H,O / H" might be
desorbed.

Long-term stability

Vacuum + cryo-temperature =

1mBar =

QE of UVES blue e2v CCD 44-82 UV AR before,
directly after and two months after treatment
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~ 1-2 years

~ 2 months
Ambient air =

—+— after storage in the
ambient

—u— after O2-treatment
—4+— after 1 h in the
ambient

—=— after two months
cryogenic cold

Quantum efficiency[%]

~ 1 week
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treatment and long-term stability of e2v CCD 44-82 broadband AR
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