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Thank you, Anne, for reviewing our paper so thoroughly. You find our response below.

P.1 l.18: "... the spectral and spatial radiance distribution of the blackbody was deter-
mined." Can you give some results of the spectral distribution?

- The word “spectral” has been deleted.

P.4 Tab.1: Here the required spatial temperature uniformity is < 0.15 K, while elsewhere
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in the text the requirement is given as < 0.1 K.

- The value has been corrected.

P.6 Fig.4: In the left plot, the plateau is at -30 ◦C, while it is at -32 ◦C in the right plot.
What is the reason for this difference?

- These measurements were made in very different environments. At ambient pressure
in the lab convection has a large effect on the temperature. The important issue is the
long-term stability not the absolute temperature.

P.6, l.15/16: "Due to its large optical surface, the blackbody faces a thermally non-
uniform environment inside the RBCF with temperatures in the range between -120 ◦C
and 23 ◦C." Can you explain where these large temperature differences come from?
Generally some more words on the RBCF and the measurement setup would be help-
ful.

-The reason for the thermally non-uniform environment is the setup inside the RBCF.
The cold aperture in front of the blackbody could not suppress all radiation coming
from the walls. The following has been added to the text: “The cooled optical pathway
suppressing the background radiation from the wall and surrounding the field of view
of the VIRST along its line of sight is a sequence of cooled apertures and tubes. This
aperture system (beamline) extends into the source chamber and has there an outer
diameter of 40 mm. Because the opening of the balloon blackbody is 100 mm by
100 mm a part of this aperture “sees” the cooled beamline (-120 ◦C) and the remain
aperture of the blackbody the inner walls of the source chamber which are at room
temperature.”

P.7, Fig.5a: Can you add some labels to the figure? Where is the source chamber,
where is VIRST? And how is the temperature distribution inside the RCBF (see also
comment above)?

-Labels have been added to the figure and T-distribution is described in more detail in
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the text (see above)

P.7 l.2: "The collinearity of radiance temperature and contact temperature is obvious."
This is true, but there is a systematic difference of about 50 mK. Is this expected?

- Yes. This systematic difference is due to the fact that there is a thermal gradient
between the aluminium base and coated optical surface. The following has been added
to the text: “The slightly higher radiance temperature results from the thermal gradient
between sensor and emitting surface due to the thermal conductivities of the aluminium
and the coating and the non-ideal emissivity of the BBB. Due to the later a part of the
radiation from the surrounding (1 – emissivity) contributes to the apparent radiance
temperature and leads to higher apparent temperatures when the BBB is operated
below room temperature.”

P.7 l.12: "the corresponding radiance temperature is given as well by the calibration in
terms of radiance temperature" What is meant by "the calibration in terms of radiance
temperature"?

- Has been changed to: “characterization with VIRST.”

P.8 Fig.6: At the beginning of the measurement, the temperature of the external chiller
is just around the freezing temperature of the PCM. Are you sure that the PCM is
completely frozen?

- Yes. The external chiller has been operated at a lower temperature before.

As soon as the chiller temperature is raised, the temperature of the blackbody rises
rather fast for about half an hour before reaching the melting plateau. I would expect
the melting to start immediately. Can you comment on this behaviour?

- That phase is not relevant for the calibration. But this is the explanation: Due to
the thermal conductivity (thermal resistance) between the heat-exchanger of the chiller
and the inner volume of the PCM elements the melting process starts delayed. During
that delay no heat for melting is required and consequently the temperature in the
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aluminium and of the emitting surface rises faster.

The temperature gradient in this figure is about 75 mK/h which is more than twice as
strong as in the lab (Fig. 4a) although the pressure is much lower and the ambient
temperature is the same or lower. Is this expected?

- During the lab test the blackbody was completely closed in order to avoid condensa-
tion. There was no external radiation from the environment to the optical surface. So
those are completely different setups.

P.9 Fig.7: The figure shows only 70 mm x 70 mm of the 125 mm x 125 mm optical
surface. How is the temperature distribution outside the range shown?

- The temperature is higher in the outer areas not shown in the figure. But this could
be attributed to a vignetting of the optical path of the VIRST and is therefore not rep-
resentative for the true lateral temperature distribution of the backplane. Therefore this
data is not shown here.

Is the systematic gradient between upper and lower part of the optical surface ex-
pected? Is this gradient also reflected in the data of the 10 PRTs which are mentioned
on p.3 l.11?

- During the calibration measurements there were numerous heat transfers in the sys-
tem: coolant to the aluminium of heat exchangers, aluminium of heat exchangers to
the plastic container of the PCM, from the plastic container to the PCM itself, from the
PCM to the baseplate of the optical surface, baseplate to black coating. For sure, all
those heat transfers are not homogenous. The coolant has a lower temperature when
it enters the heat exchanger than when it exit the system. It could also be the influence
of the BBB walls which were cooled by a separate system. Furthermore there should a
convective flow which should lead to a vertical gradient very similar to the one observed
here.

During the measurement of the lateral distribution (gap in Fig. 6), the overall blackbody
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temperature rises by about 100 to 150 mK. How is this temperature rise taken into
account in order to make sure that the distribution shown in Fig. 7 is really a lateral
effect and not interfering with an effect in time?

- It took about two hours to measure the spatial distribution. The time effect could
not be avoided. So the results reflect a worst-case scenario. (Since the aperture is
scanned up-down for every column and then column-wise from left to right a possible
drift should appear as horizontal gradient.)

Typos: P.1 l.18: A comma is missing after "institute" P.3, l.1: "influence" without "s

-Typos have been corrected.

Interactive comment on Atmos. Meas. Tech. Discuss., doi:10.5194/amt-2017-417, 2018.
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