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Abstract.

The spectrun is alternativey integratel in two different polarizatiors on the same

pixels of the CCD. The CCD is read after a series of integrations Charges are transferrel after
ead individua exposue synchronoust with switching of polarization without readod up or
down along the chip. It helps to diminish the errors cause by the fluctuatiors of light at the slit

of the spectrograph

In the mode of back-and-forh spectropolarime
try an electrooptich modulata of light letting pas
alternativey right and left circularly polarized light
is installed aheal of the spectrograp slit. A CCD
detecto is mountel on the spectrograp camera

The essene of the recordirg mode being discussd
is that the charge pattern accumulatd in a given
state of the modulator which correspond to the por-
tion of the spectrum on the casse¢ part of the spec
trograph is not read after a shot elementay ex
posure time but transferrel to a specifial numbe
of lines Then a synchronos switching of the eiec
troopticd modulato stat occurs the signd is be
ing accumulatd during the elementay exposue time
with further backwad transfe to the sane numbe
of lines The systen recoves the origina stat and
the proces is repeated After accumulation of the
necessar numbe of charge the proces is discontin
ued and the accumulatd image pattemn is digitized.
The influence of light flux fluctuatiorns on the spectre
graph slit is reducel in this mode and for recordimg of
spectain left and right circularly polarized light, the
same pixels are used i.e. the necessi for flat-fielding
is ruled out.

The mode of iterative double-directd charge
transfe was implemente on the bass of the CCD
systen S10®M by mears of altering both hard and
software

The controller scannimg generato neede to be
modified becaus previousy it did not revere the
charge transfe fas enoud (this required reloadirg
from the hogs compute of the memor storing the
scan) To rever® the charge transfe one has to re-
verse the tempora scars of two paralld phases With
this in view a circuit of switching signak of two phase
was added

The programne of contrd of the modes of accu
mulation and readou was addal by a module spec
ifying parametes of the mode of iterative double
directed charg transfe and operatirg the controller.

The following parametes can be specified by the pro-
gramme

« length of the elementay exposue in the inter-
val 0.00L ... 65 s

 numbe of lines the charg is transferrel to in
therange 1 ... 255

 numbe of charg transfe cycles in the range
1 .. 65535

While the adjustmem of the mode of iterative
charge transfe on the CCD system with the matrix
ISD17A was performed it was found out that a very
carefd adjustmenm of the levd of signak of all the
phase is needel to provide for satisfactoy values of
transfe efficiency over the frame in both directiors
and to minimize the spuriows charge generatd in the
proces of transfer For this purpos the phas for-
mer was supplementé with circuits for separa¢ ad
justmert of the uppea and lower levels (the levels of
wells and barier9 of both two paralld and two regis
ter phase (the third phase are virtual).

After a carefd adjustmenm of the modes there still
remaina a region of increasé charge value in the
uppe left of the frame This effed is, apparently due
to atechnologich defed of the matrix which does not
manifeg itseff in the proces of one single-directim
imaging In Fig. 1 is displayel the dark field in the
mode of cyclic image transfer

For subsequenrecordirg of spectra we chos a
homogeneos portion of the matrix in its lower part
In the uppea parn of Fig. 2 is shown a portion of the
solar spectrun derived by the spectrograp with a
low dispersion A light fibre was usel to bring radi-
ation to the slit. In the lower pant of Fig. 2 is ex-
hibited a verticd secti;m of the image One can se
well the recurrene of the detaik on the two specta
in section The intensily betwee the sectiors of the
spectatransvers the dispersim rises with decreasig
elementay exposue not only becausg the inefficiency
of transfe is finite, but also becaus there is no snap
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Figure 1: The dark field in the mode of cyclic image
transfer.

action shutte to intercep light during the time of
image shift. Nevertheles the efficieng is high enoudn
even for an exposue of less than 0.2 s. The doublke
spectrun of the Sun in Fig. 2 has been obtaina with
an exposue of 0.2 s after evewy shift, the numbe of
lines by which the spectrum was shifted made 30, the
numbe of the shifts was 500

A schematt diagran of measuremerst with the
BTA Main Stella Spectrograh (MSS) (camen 2) is
shown in Fig. 3. The light from a sta passe through
the liquid crystd modulator which can be in two
states creatirg pha® shifts of 180° and 0°, and is
deflectel by Mooney rhomb to the spectrograp slit.
The Mooney rhomb is in the capaciy of the flat diago
na mirror of the spectrograp and serves at the same
time as the achromat¢ quarter-wae pha® retarder
Behind the spectrograp slit there is a unit of two
calcite spa plates With the transfe mode operating
for data accumulatim in the spectrograp camera
the detecta registes four spectain the left and right
circular polarizatiors (Fig. 4 shows the image cross
sectilm at the input of radiation polarized over the
circle). Fig. 5 shows the relationshp betweea the ra-
tio of the difference in intensities right2-left2 to their
sum (with bias subtractedl and the wavelengh of ra-
diation. It is evidernt from the figure that the region
of achromatis for the liquid-crystd modulato takes
abou 1000 A, which is comparabé with the range of
achromatisn for the crystak DKDP. The contrd volt-
age for the liquid-crystd modulata is abou 4.7 V.
The expositin time was assumd to be from 5 to 15
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Figure 2: The portion of the solar spectrum and its
cross-section.
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Figure 3: The schemotic diggram for measurements
with the BTA MSS.

min, which is typica of astronomich observations
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Figure 4: The cross-section of the dispersion when the right circular polarization light is input.
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Figure 5: The ratio of difference in intensities right2-left? to their sum along wevelength.



