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Z. SPECIFICATIONS AND PHINCIPLES OF QOFERATIOH
2=1 Specifications
o Light =aource
150w xmenon lamp, alr ceoling system (JF=T710)
450W wenon lamp, water cooling syatem ([(J-T720)
o Monpoohromator
Measurlng wavelength : 175 o 70 om (J-710%
range

170 te 8060 nm [(J=720)

T0 to 1090 nm (Qptioh)

Wawvelength scatning : 188 to 1050 nm
range
Wavelengih accuracy s 0.2 nm at 170 to 183 rm

+0.1 nm at 150 to 230 mm

40,3 nm =t 250 to 500 nm

0.8 nm at IL0 ke 200 o

+2 nm at 800 te 10040 nm
Wavelength stabiiity : Lass than .02 nm/*C at 290 nm
wlth temperature

Lezs than 0.1 nm/°C at BOD mm
Bpectral handwidth t+ Conatant half-spectral band-

width ipm four steps o2f 0.2,

0.5, 1 apd Z rm

Slit + Manual rcontrol {(can ke 32t at
wWill within 0.01 to 2 nm}
Erannlng speecd : 1y 2, 5, 20, 53, 100G, 200, L30,

1a04Q, 23400, 5000 nmfmin
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Subetitution with
mitrogen gas

Sample compartmant

Dimaensions

Sample stage

Clreulafing water inlet
and outlet oorts

+1

1k

Atmpephere in monocchromator and

gampleo compartment are

substituted with dry cas.

l40mm wide x ZE0mm cSeepr X 130mm
high {J=710)

3Il0mm wide x 420mm deep x Z210mm

high [J-T720])
Bemovable +to accept a large
attachment. such ag

alectromagnet aor other.
Used far temperature control of
call

therrostatlc balder,

Water

cooling Ior

electromagnet, and others.

* The optional eel] holder for suspension sample can  he
mounted [suspension, taklet, translucent film sample,
etc. ]

CD perfcrmance

Modulator Piera elastic modulator (50

kHEz]

Detector Photomultiplier ftuhe

CD grale +10, 20, 50, 104, =200, &80,

1a0d m"ffull =cale
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BEMS noisa

Baseline stability

Besponse

UV specifications

Photometric syatem

Fhotometric range
Aoouracy of photometry
UDtility¥ requirements

Power regquirements

T (=710} (J=724a)
0.25 m® L.05 m® at L85 nm
.15 m® 0.04 m? at 200 nm
.06 m° 0.035 m® a+ 540 nm
* Operating conditions
Besponse : 16 =ec  {eguivalent

to TQ 4 sec)

Spectral : 1 mm

bhand-

width

Sample Mencnrement 1s
with ne sample

the light path,

made

in

9.2 m°fhour {after 30 min warm-

uol

D-E‘r 1r 2; 4[ Ei
hses
0,125, 0.z5,
16 sec
Conversion of PMT woltage
absorbance
: 0 to 5 AHS
+1.02 RBS
2 kW

: Lba ¥V, 5060 Hz,

tLine woltage wvariation
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Cocling water require-
ments

Hitregen gas H

Temperature
Humidity

Oimehsicns: Maln unlt :

Powar supplys

be within +10%. 1If it is
greater than this wvalue, the
optional line voltags
stabilizger iz reguired,.)
Flow rate; 2 Efmin {light
gource cooling water}, water
pressure; mere than 0.5 }Ir.g,.flzmir
(At a lower pressure than this
value, the protector operates
and the lamp does not 1light
up.] Water pressore; less than
5 kgfcmz

2 to 5 4&/min (higher than

200 nm)
10 te 16 E/min {150 teo 200 nm}
50 te 70 ifmin (lower than
180 nm)

20°C +5°C
Less than 70%

10B0mm wide x 580mm deep %
4a0mm high (JI-7101

1230mm wide X 65%0mm deep x
470mm hign [(J=720}

3C00mm wide X 3H0mm deep x 150mm

high (J-710)

- A -



460mm wide X 450mm desp x 240mm

high (J-720]

Weilght r Main unit 7 Approx. 90 kg [J-T10)

=2

Approx. 100 kg [(J~720)
Pawar supply: ARpProx. T kg [(J=Ti0)

Approx. 315 kg {J-720)

Standard comporents

Model J-710 [T20) Main Unlt .o cieicicancranmnas + b st
Persanal Compuber (..ciciciciaceicertacnssanmsasana L sat
Licht Zource Power Supply Unit ....c.ccieinicnn.a 1 zet
System DisK co.ieieiencncnmemeanas e - 1= 1 =
Cylindrical DuaTtz Cell: 10 MM oo v e vememesnnnns - 1 po
Cylindrical Quartz Cell, 1 MM v s it et sitamramennn 1l pcC
Cylindrical Cell Holdar .c.aievevcncnnanas P =]

Vinyl Pipe for Cooling Water ..o..evererisnsnsnsas L0 M

Bubber Pipe for Hitrogell GAS sececsnanas . I

Standard tool kit .t idie e et e s m e m s - 1 set
Standard sample ......... T B -1
Plastic covar ...... . « 1 pC
Instruction malual .&oeeeraranana tersrarnrarnrnan 1 COPY

Components and Principles of Operation

2=2=1 Principles of ocperatlon

When linearly polarized light passes thrcough an cptically

active suhstance, ite two circularly polarized companente

iright and left circularly polarized hkeams of 1light)
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travel st different speeds and are absorbed in differing
degress, Thwe the light passzing thraough the suhetance is
elliptically pcolarlized., The substance is said to kave
"Cireular Dichroism (€01 ." The pagnitude of circular
dichreism is nspnally expresszed by melecular ellipticity

[€]; which is5 given by the Following farmala:
[9] = —— (z, - Eﬂllngelﬂ (1}

wherao ER and Lp, are the molecular extinctien coefficients
for the right and left circularly o2larized beams of
light. Since the difference batween £ and =g iz
given by the faollowing formumla:

1

log:: tz) 24
L

_ 1
=& BB T ER T TINC

Eg. (L} can be rearrangsed as follows.

I
_ 4504 . R
(8] = —— 5lag_l0 mg”:—IL} {3}

In Eg. 2 and Eg. 3, L is the thickness (cm] of the
absorbing layer and € is the molesular concentratian, I

and I denote the intensitiss of the right and left

E
gircularly polarized beams of light after the light has

pasa=d through the sukatance. Theoretically, it i=s
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possible to determine the molecular ellipticity by using
Eg. t3), bur in practice it is wery difficelt fto
deteérmine [3] with high aceouracy by using Egq, (3} becanse
the wvalue of IRIIL 1z nearly one. Ta overcome this

difficulty, we usde the Ffollowind guantities:

= 1
IH =3 iIR + IL? 141
and
= - 5
8 IH IL {5]
)
Since i L is samzller than 1, Fg. (3y can be

Z1
raarranged as folleoews from Bg. (4} and Egq. {5].

e
[l_:] = &-lﬂg ].D'l':'g'l_l:'_""_'-""_ﬂ
oL =] _ ]
1 - 5o {5)
o
_ 4500 5
T THeLeC lmgclﬂilﬂlﬂgL“E]

Thus the ratio between I, and 3 can be approximated with
a sufficiently hich accuracy for practical applicaticn.

diven that E, and E5 are the output woltagas ocf  the
pnotomultiplier tubes correspending te light intensities
I and 5 respectively, §/I4 = Ez/Ey. EBE4q. (6] can be

expressed as follows using E, and Eg.
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E

4504 -lﬂgﬂlﬂizg 1o, a2} (7
n

L8l = ="The

Here, if Eg alone ©an be amplified independently of Lg.

Eq [?} can be expressed as follows.

=
_ . Ason ~5E log,q=
() = (—1.a log, 100 4 E, Wi 7 ] {3
where 6 is the amplificaticn factor for Eg. Since the

value E; G can he made nearly gqual to the value K by
choosing a proper valwe of G, [J] can be determined wWith
hich acouracy.

7=2-7 Srhematig arrangenrent of optical syatem

Fig. 2=1 shows the optical system of the J-T720

gpectropolarimeter.
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Sample box

Par COM L P M
2 FAH ]
E—rafﬁjh5=
Fig. 2-1 0Optical system.

MD’ ["]1'- Mp; Hz; Md' ME‘

L=
S1r Sar 53

Fq

PE t

O=ray

E=ray

Mirror

Light sgurce
511t

First prism f(horizental eptical
axis]

Second priem (wertical ootical
axis]

Ordinary ray

Extragrdinary ray

Lens

Filter
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a]

Al

CDM : D modulator

M : Photomultiplier tube

The xenon lamp ig used a5 the light source. The light
from the light saurce iz focuysed by the mirror Ml onto
the entrance 21it 1. The optical system betwsen 5, and
the intermediate £lit 5. is called the first
mendchromator  anpd that between the intermediate slit Sq
and the exit slit 53 is galled the second wmenochromator.
SJuch  an optical system cemprising two monochromators  ie
called a double monochramator. EBecapse of its capability
of reducing stray light, the dousle monochramatar  is
indispensakle in the CD measurement.

The J-720 uses eryatal prisms F; and P, having differing
axial directions, so that the light passing through the
motochrogmator is not only moangchromated but also linearly
polarized, escillating in the harizontal direction.

This linearly polarized light is madulated by the ¢D
medulator toe the right and  lefk Circplarly polarized
peams of  light. The ©b medolator is an  element  that
subjects gwartz te mechanical stress to produce circular
polarizaticn in the crystal, pased on the principle of
the pisze effect.

When a zample is placed in the beam, the intensity (I} of
the transmissiem light change as shown in Fig, 2=2 if the

gamole has circular dichroiem.
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Flg. &-2 PRelationahip between intensity of trans-
miszsion light and CD signal.

Whether the minimum ofr maximum intensity corresmonds o
the right or left circularly polarized light depends on
which valwe is larger, Eg or Er. In Fig. 2=2, the 3clid
line represents the case when R ie greater than Sy, ang
the dgtted line represcents the cae when ] iz =smaller

than £ ror the definition aof Ih and &, refer +&  thae

1"
orinciple of spectropelarimetry under 2=-2-1.

When light of which intensity changes as shown in Fig.
2-% is8 indldant vpon the photomultiplier tube, the ontput
signal contains DT componrents eguivalent tp Tg and AC

wompanents eguivalent to §.

2~2=3 Configuration of the electrical system
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The ouwtput =silgnal from the detector f{photomwltiplier
tube, PM} consists of an AC companent electrically
modulated by the modulater and a DS component which
rapresants the average inteneity of the transmission
light, &2 shown in Fig. 2-2. The CD wvalue can be known
by determining the ratic between the D component E, and
AC companent Eg-

This instrument is=s sp designed that the M component is
always kKept c¢onstant by vYarving the PM  wgltage, and
utilizes the AC companent for the CD signal.

Therafore, the correct &0 value can oe known simply by
calibrating the AL signal wusinpg a standard sample.

Fig. 2=3 shows the block diagram of the relectrical
sYstem, Zinge the AC gomponent and DO component can  oe
diecusaed independently. description is given separately
referring to Fig. 2-3.

The DT comoonent is obhtained betwsen the preamplifier and
the main amplifier and is compared with the reference
voltage in  the PM veltage <¢entrel amplifier =0 as to
contrael the woltage of the PM voltage power supply. Thia
vyoltage i3 applied to the detector PM &nd changse the FM
sensitivity., That is, if the preamplifier veltage at the
cutput (D polnt) is lower than the precset reference
voltage [(=0.3 WVDC), the PM voltage control amplifier

detects it and sends a command signal to the HT power
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supply to increase the PM sepsitivity until the wvoltags
at paint P becomes egqual to the preset voltage.

The aC component is synchronized and rectified after
being amplified by the preamplifier and the main
amplifier and is further amplified to be applied to  the
Interfaca,

The £ sensitivity is changed over by changing the gain

of the main amplifier anrd OC amplifier.

Oseillatar

i AT powec supply |

] #M waltage contrel
Ry amplifier
.
Light Menachromator - 3
SUuUrce Fliter Sample
Beference
- | - _ - PM o
Q \/ —1|:|| T _I_* amplifier
Lang Mrdulator Preamplifiecr T@ n
amplisier

Comoute s

Tntarfare ™ DO ampiiffer

Fig. 2-31 Block diagram of €0 electrical system.

2=7=4 {anfigoration of the computer system

Fig. 2-4 shows the block diagram of the slectrical system
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ineluding  the computer system. The J-713/724 and the
bersonal computer are interfaced throwgh the RS-2320
interfaceo. Settings of parameters in the main unit are
all deone on the persapnal computer. pfter keing A-D
converted and applied to the buffer memary, the Cb signal
and the PM wvgltage are transferpred to  the personal
camputer [called "PC™ in this manual] for 3ata processing
thredgh the BRE-2320 interface, and the results are
plotted on the X¥ pletter or saved onto the flappy disk.
Parameters that ¢an ke sat from the P include
sensitivity, time constant, scan spesd, wavelength range,
atd spectral bandwidth.

The capacity of the data memcry permits mmeasurercht of

gight CD spectra in the standard measurement.
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fibck diagram of computer aystem,

£y

L Lhy

a0
B
-]

3 (:) Detectar unit

3. COMPOHEHRTS & FONCTIONS

3=1 Owerall View

LS
L ae———a
r C=a
I|I o l.lll-ﬂ- DD
@
Fig. 3-1
3 Compohent Function

; (:} Persconal computer

{:) Monochromator anit

i

i (:) tample compartment

Controls  the main unit ancd

performs data processing.
Ik mencchromator and polarlzer
are noused.

The sample is mounted here.

A photomultiplier tube an<d
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Companent Function

Preamplifier are houssd.

{:) XY plotter Data is plotted here,
(:) Amplifier uanit B arplifier and camputer
interfare are housed.
i {:} Pawar suaply unit Power supply for ¥e lamp is
: housed,
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