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Workshop Venue 

Instructor 

T o be announced on each day. 

Professor Raj K. Khanna 
Department of Chemistry 
College Park 
University of Maryland, M D 
U.S.A. 

Te l : Office: ' 301 454 2611 
Residence: 301 384 8798 

Tlx : 650 251 8992 M C I U W 
Fax: 301 405 9357 

Office 

Residence 

Office hours 

Workshop Secretariat 

Laboratories 

Pre-requisites 

Course outline 

Quiz 

Room 332; Te l : Ex t 241 

Room 105 

1300 h. - 1400 h. (By appointment) 

Ms. Anne George; 

Lab. No. 120 -
Lab. No. 330 -
Lab. No. 328 -

Te l : Ex t 328 

FTIR spectrometer 
UV-v i s spectrometer 
Spectrofluorescence spectrometer 

Undergraduate physical chemistry 
Molecular orbital theory 
Basic concepts of group theory 
Basic understanding of quantum chemistry 

Refer to scientific program 

All problem should reflect an individual effort and will be 
graded accordingly. Whi le working with problems you may 
consult course notes and textbooks. Please do not confer 
each other. 

Problem Sets 

Grading 

3 problem sets 

60% problem sets; 40% quiz 
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15 Jan 1991 

0900 hr Cosmos - A. C. Clarke 

0920 hr Documentary 

0930 hr 

Inaugaration of IFS 
Laboratories 
End 
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Meals 

Breakfast/ Lunch/ Dinner : Rs 16/= 

(make reservations at the registration desk) 

Accommodation 

Single room Rs 75/= per day 

Important telephone numbers 

Reception 0 
Check-in point 333 
KSS office 
Instructor 

337 
241 
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by 
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Off ice 332 t e l . 2 4 1 

Participants 15 
Scope 

The scope of the workshop is to provide 
introducion to instrumentation and 
experimental techniques in the investigations 
of the electronic, vibrational, and rotational 
spectra of molecules in the gaseous, liquid 
and solid phases. 

A set of laboratory experiments will 
be carried out to illustrate the nature of 

the results, their comparisons with theoretical 
predictions, and possible applications 
in qualitative and quantitative analysis. 

It is anticipated that the mornings 
will be reserved for lecture material 
followed by experimental work and 
data analysis in the afternoons. 
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Workshop on Spectroscopy 

Experiment #1: UV-vis absorption spectra of some 
conjugated chains 

The wavelengths of the absorption maxima wi l l be related to 
the chain lengths. The results wil l be analysed in the 
of simple quantum model calculations. 

Jan 15-Jan 19, 1991 
by 

Professor Raj K K h a n n a 

Off ice 332 Tel. 2 4 1 
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Kandy School of S c i e n c e 

Workshop on Spectroscopy 

Experiment#2 : Absorption spectrum of iodine gas 

The analysis of the band systems in the absorption 
wi l l be carried out to yield the dissociation energy of 
the molecules. Similar results from the fluorescence 
spectrum wil l also be analysed. 

Jan 15-Jan 19, 1991 
by 

Professor Raj K K h a n n a 

Off ice 332 Tel. 241 
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Kandy School of Sc ience 

Workshop on Spectroscopy 

Experiment # 3 : Determination of molecular structure from 
spectroscopic data 

Infra red absorption spectra of CO, C02 CH4 and other 
gases wi l l be investigated. From the rotational structures 
the bond lengths wil l be calculated. 

The accuarcy of these results wil l be discussed. 

Jan 15-Jan 19, 1991 
by 

Professor Raj K Khanna 

Off ice 332 Tel. 341 
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Exper iment#4 : Determination of thermodynamic quantities 
from spectroscopic data 

Vibrational and rotational spectroscopic data on several 
systems wil l be uti l ised to evaluate the thermodynamic 
functions for the chemical species. Calculations for the 
equil ibrium constants for some reactions wil l be attempted. 

Jan 15-Jan 19, 1991 
by 

Professor Raj K K h a n n a 

Of f i ce 332 Tel. 2 4 1 



Insitute of Fundamental Studies 
Kandy School of S c i e n c e 

Workshop on Spectroscopy 

Experiments 5: Quantitative analysis of a mixture 

Absorption spectra of dilute solutions of o-, m- and 
p-cresols and their mixtures wil l be investigated. 
The extinction constants for each species wi l l be 
determined. A mixture of unknown composition will be 
analysed for the concentration of each of the species. 

Jan 15-Jan 19, 1991 
by 

Professor Raj K Khanna 

Off ice 332 Tel. 2 4 1 
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Experiment # 6 : Atomic absorption spectra of H and Na 

Whereas Bohr's theory predicts the emission wavelengths for 
H atoms rather accurately, the quantum numbers for Na and 
other similar atoms are found to be non-intergers. 
The concept of Quantum Defect wil l be examined in the 
light of spectroscopic data on some univalent atoms. 

Jan 15-Jan 19, 1991 
by 

Professor Raj K Khanna 

Off ice 332 Tel. 241 
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H—Table A. (n)k Transitions (Average Values) 

Transition X(A) EKcm"1) Ekicm-1) gi gk S(at.u.) log gf 
Accu­
racy 

Source 

1 - 2 ( U ) 
1 - 3 (W 
l - 4 ( L y ) 
1 - 5 (L») 
1 - 6 (U) 

1215.67 
1025.72 
792.537 
949.743 
937.803 

0 
0 
0 
0 
0 

82259 
97492 

102824 
105292 
106632 

2 
2 
2 
2 
2 

8 
18 
32 
50 
72 

4.699X10 4 

5.575 X10 7 

1.278X10 7 

4.125 XlO* 
1.644X10" 

0.4162 
7.910 X10-* 
2.899 X 10-* 
1.394 X10-* 
7.799 X 10-* 

3.330 
0.5339 
0.1855 
8.711 X10-* 
4.813 x 10-* 

-0.0797 
-0 .8008 
-1.2367 
-1 .5548 
-1 .8069 

AA 
AA 
AA 
AA 
A A 

I 

1 - 7 
1 - 8 
1 - 9 
1-10 
1 — 11 

930.748 
926.226 
923.150 
920.963 
919.352 

0 
0 
0 
0 
0 

107440 
107965 
108325 
108582 
108772 

2 
2 
2 
2 
2 

98 
128 
162 
200 
242 

7.568 X 10 s 

3.869 x 1 0 s 

2.143 x 1 0 s 

1.263 x 1 0 s 

7.834 x lO 4 

4.814X10" 1 

3.183 x 10-* 
2.216 X10-* 
1.605 x 10"* 
1.201 X 10-* 

2.948 x 10-* 
1.940 X10-* 
1.346 x 10-* 
9.729X10"' 
7.263 x 10-' 

-2 .0165 
-2.1961 
-2 .3534 
-2 .4934 
-2.6196 

AA 
AA 
AA 
AA 
AA 

! 

1-12 
1-13 
1-14 
1-15 
1-16 

918.129 
917.181 
916.429 
915.824 
915.329 

0 
0 

' 0 
0 

\ o 

108917 
109030 
109119 
109191 
109250 

2 
2 
2 
2 
2 

288 
338 
392 
450 
512 

5.066 x lO 4 

3.393 x lO 4 

2.341 x 104 

1.657 x 104 

1.200 x 10* 

9.214 XlO"4 

7.227 x 10"4 

5.774 x l O ' 4 

4.686 x 10- 4 

3.856 x 10- 4 

5.567 X lO"' 
4.362 x 10-* 
3.482 X 10"' 
2.824 x 10-' 
2.323 x 10-' 

-2 .7345 
-2 .8400 
^2.9375 
-3.0281 
-3 .1129 

AA 
AA 
AA 
AA 
AA 

I 

1-17 
1-18 
1-19 
1-20 
1-21 

914.919 
914.576 
914.286 
914.039 
913.826 

0 
0 
0 
0 
0 

109299 
109340 
109375 
109405 
109430 

2 
2 
2 
2 
2 

578 
648 
722 
800 
882 

8858 
6654 
5077 
3928 
3077 

3.211 xlO" 4 

2.702 x 10- 4 

2.296 x lO"4 

1.967 XlO"4 

1.698 xlO" 4 

1.933x10"' 
1.626 X 10"' 
1.381 x 10-' 
1.183 x 10-' 
1.021 x 10-' 

-3 .1924 
-3 .2673 
-3.3381 
-3 .4052 
-3.4691 

AA 
AA 
AA 
AA 
AA 

I 
1-22 
1-23 
1-24 
1-25 
1-26 

913.641 
913.480 
913.339 
913.215 
913.104 

0 
0 
0 
0 
0 

109452 
109471 
109488 
109503 
109517 

2 
2 
2 
2 
2 

968 
1058 
1152 
1250 
1352 

2438 
1952 
1578 
1286 
1057 

1.476 XlO"4 

1.291 x 10- 4 

1.136 x l O ' 4 

1.005 XlO"4 

8.928 x 10-* 

8.874 XlO"4 

7.761 x 10- 4 

6.827 XlO"4 

6.037 XlO"4 

5.364 XlO"4 

-3 .5299 
-3 .5880 
-3 .6436 
-3 .6970 
-3 .7482 

AA 
AA 
AA 
AA 
AA 
I 

1 

1-27 
1-28 
1-29 
1-30 
1-31 

913.006 
912.918 
912.839 
912.768 
912.703 

0 
0 
0 
0 
0 

109528 
109539 
109548 
109557 
109565 

2 
2 
2 
2 
2 

1458 
1568 
1682 
1800 
1922 

875.3 
729.7 
612.2 
516.7 
438.6 

7.970 X 10-* 
7.144 xlO" 5 

6.429 XlO"5 

5.806 x 10"s 

5.261 x I0" s 

4.788 X lO"4 

4.292 X lO"4 

3.862 X lO"4 

3.487 x lO"4 

3.160 XlO"4 

-3 .7975 
-3 .8450 
-3 .8908 
-3.9351 
-3 .9779 

AA 
AA 
AA 
AA 
AA 

j 
1-32 
1-33 
1-34 
1-35 
1-36 

912.645 
912.592 
912.543 
912.499 
912.458 

0 
0 
0 
0 
0 

109572 
109578 
109584 
109589 
109594 

2 
2 
2 
2 
2 

2048 
2178 
2312 
2450 
2592 

374.2 
320.8 
276.3 
239.0 
207.6 

4.782 x 10"s 

4.360 x 10-* 
3.986 x 10-* 
3.653 x 10-* 
3.357 x 10-* 

2.872 X lO"4 

2.618 x 10- 4 

2.394 x lO"4 

2.194 xlO" 4 

2.016 X lO"4 

-4 .0193 
-4 .0595 
-4 .0985 
-4 .1363 
-4 .1730 

AA 
AA 
AA 
AA 
AA 

1-37 
1-38 
1-39 
1 -40 

912.420 
912.385 
912.353 
912.324 

0 
0 
0 
0 

109599 
109603 
109607 
109610 

2 
2 
2 
2 

2738 
2888 
3042 
3200 

181.0 
158.4 
139.1 
122.6 

3.092 x 10-* 
2.854 X lO"*-
2.640 x 10"* 
2.446 x 10-* 

1.856 xlO" 4 

1.713 x l O - 4 

1.585 X lO"4 

1.469 x lO"4 

-4 .2088 
-4.2436 
-4 .2774 
-4.3105 

AA 
AA 
AA 
AA 

i 
/ r 2-3(HJ«-J 2 - 4 (Ha) 

{ 2 - 5 ( H x ) , 
2 - 6 (H«) 

1 2 - 7 (HJ 

6562.80 1 

4861.32 
4340.46 
4101.73 
3970.07 

82259 
82259 
82259 
82259 
82259 

97492 
102824 
105292 
106632 
107440 

8 
8 
8 
8 
8 

18 
32 
50 
72 
98 

4.410x10' 
8.419 X 10* 
2.530 x 10« 
9.732 X 10 s 

4.389 X 10 s 

0.6407 
0.1193 
4.467 X 10-* 
2.209 x 10-* 
1.270x10-* 

110.7 
15.27 
5.105 
2.386 
1.328 

0.7098 
-0 .0202 
-0 .4469 
-0.7527 
-0 .9929 

AA 
AA 
AA 
AA 
AA 

! 

2 - 8 
2 - 9 
2 - 1 0 
2 - 1 1 
2 - 1 2 

3889.05 
3835.38 
3797.90 
3770.63 
3750.15 

82259 
82259 
82259 
82259 
82259 

107965 
108325 
108582 
108772 
108917 

8 
8 
8 
8 
8 

128 
162 
200 
242 
288 

2.215 x 10 s 

1.216 x 1 0 s 

7.122 x 10* 
4.397 X10* 
2.834 x 10* 

8.036 x 10-' 
5.429 x 10-* 
3.851 x 10-* 
2.835x10"* 
2.151 x 10-* 

0.8228 
0.5482 
0.3851 
0.2815 
0.2124 

-1 .1919 
-1 .3622 
-1 .5114 
-1 .6443 
-1 .7643 

AA 
AA 
AA 
AA 
AA 

2 - 1 3 
2 - 1 4 
2 - 1 5 
2 - 1 6 
2 - 1 7 

3734.37 
3721.94 
3711.97 
3703.85 
3697.15 

82259 
82259 
82259 
82259 
82259 

109030 
109119 
109191 
109250 
109299 

8 
8 
8 
8 
8 

338 
392 
450 
512 
578 

1.893 x 10* 
1.303 x 10* 
9210 
6658 
4910 

1.672 X10-* 
1.326 x 10-' 
1.070 x 10-' 

• 8.764 x lO"4 

7.270 XlO"4 

0.1644 
0.1300 
0.1046 
8.547 x 10-' 
7.077 X 10-* 

-1.8737 
-1 .9743 
-2 .0674 
-2 .1542 
-2 .2354 

AA 
AA 
AA 
AA 
AA 

j 

2 



N u m e r o u s de terminat ions of the osci l lator s trengths for the f a m o u s D- l ines of the 3s —3p d o u b ­
let are avai lable . It is surpr i s ing to find that e v e n a m o n g the fairly recent va lues , d i f f erences o f u p ' 
to 3 0 percent exist (e .g . , c o m p a r e the mult ip le ! osc i l lator s trength va lue of 1.24 o b t a i n e d from an 
a n o m a l o u s d i spers ion m e t h o d by Kvater [ 1 ] with a value of 0 .96 obta ined from a l i fet ime m e a s u r e ­
ment by Kibble , et. al. [ 2 ] ) . T h e adopted value for the double t is the average of the s u p p o s e d l y 
most refined vers ions of p r e c i s e exper imenta l and theoret ica l m e t h o d s . Spec i f ica l ly it i n c l u d e s 
the resul ts of a se l f -cons is tent field calculat ion inc luding polarization effects by B i e r m a n n and 
Li ibeck [ 3 ] , a central field approximat ion by P r o k o f e v [ 4 ] , a m a g n e t i c rotation e x p e r i m e n t b y 
S t e p h e n s o n [ 5 ] , l i fet ime d e t e r m i n a t i o n s with the phase-shif t t e c h n i q u e by C u n n i n g h a m a n d 
Link [ 6 ] , with the d e l a y e d c o i n c i d e n c e m e t h o d of Kibb le , e t . al. [ 2 ] , and with t h e Hanle-e f fect 
m e t h o d by Bayl is [ 8 ] . An uncerta inty of l e ss than 3 percent for the averaged va lue is ind i ca ted 
by the good agreement a m o n g the various s e l e c t e d resul ts . 

V a l u e s for the 3s — 4/>, 3s — 5 / ; , 3s —6/>, 3/> — 4s and 4s — 'lp transit ions are taken so le ly from 
the ca l cu la t ions of P r o k o f e v [ 4 ] , which are cons idered more a d v a n c e d than any o f the o t h e r 
avai lable a p p r o a c h e s . (It s h o u l d b e noted that d i f ferences b e t w e e n the various m e t h o d s are usua l ly 
only of the order of a few percent . ) For the transit ions 3s — np, w h e r e n runs from 7 to 18, the s e m i -
empir ica l ca lcu lat ions of A n d e r s o n and Zilitis [ 9 ] , and the relative anomalous d i spers ion m e a s u r e ­
m e n t s of Fi l ippov and P r o k o f e v [ 1 0 ] are avai lable . W h e n mult ipl ied by a factor of 0 .0134 , the v a l u e s 
of Fi l ippov a n d P r o k o f e v are found to agree with those of A n d e r s o n and Zilitis to within 15 percent ; 
therefore , an average of the normal ized values of Fil ippov and P r o k o f e v and the resu l t s o f A n d e r s o n 
and Zilitis is taken for the a b o v e transit ions. T h e l i fet ime m e a s u r e m e n t of the W leve l by K a r s t e n s e n 
and S c h r a m m [ 7 ] h a s b e e n appl ied to the transit ions 3/> —4«/ and '\p — 4</, together with the above -
quoted ca lcu la t ions by P r o k o f e v [ 4 ] and Anderson and Zilitis [ 9 ] . Exper iment and theory ( i .e . , 
the s u m of the ca lcu la ted transit ion probabil it ies) agree within 6 percent . T h e branch ing ratios 
are b a s e d sole ly on the c a l c u l a t e d results . 

For all other trans i t ions , the only avai lable s o u r c e s are the C o u l o m b approximat ion and t h e 
s emi -empir i ca l ca lcu la t ions o f A n d e r s o n and Zilitis. A g r e e m e n t b e t w e e n the two m e t h o d s is good 
in genera l ; h o w e v e r , the semi -empir i ca l method of A n d e r s o n and Zilitis is c o n s i d e r e d m o r e 
refined and their va lues are u s e d in all c a s e s . For the 3 / ; — 6 s , 3 / ; — \d and 3p — 5d t rans i t ions , addi­
t ional resul ts are avai lable from se l f cons i s t en t field ca lcu la t ions by C h a p m a n , et . al. [ 1 1 ] . T h e s e 
agree within a few percent with the adopted values . 
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Nal. Allowed Transitions 

No. Transition' 
Array 

Mulliplet x(A) £ i ( c i n - ' ) Efc(cnr' ) U-/U0" 
s e c - 1 ) 

fa- S(at.u.) logs/" Accu­
racy 

Source 

: 1 3 s - 3 p ^ ) _ - . ' s - j p j S 589L8_J 

5889.95 
_ 5895.92 

0 
! 

16968 2 6 0.629 0.982 38.1 0.293 A 2 , 3 , 4 , 
5 , 6 . 8 

1.- ( i ) 
589L8_J 

5889.95 
_ 5895.92 

0 
0 

16973 
16956 

2 
2 

4 
2 

0.630 
0.628 

0.655 
0.327 

25.4 
12.7 

0.117 
- 0 . 1 8 4 

A„ '• 
A " , 

• Is 
Is . 

2 3s—4p J t^i302.6\ 

3302.37 
3302.98 

0 30271 2 6 0.0292 0.0142 0.311 - 1 . 5 5 C + 

c+ 

_,4 

(2) 
t^i302.6\ 

3302.37 
3302.98 

0 
0 

30273 
30267 

2 
2 

4 
2 

0.0290 
0.0293 

0.0094 
0.00477 

0.207 
0.104 

- 1 . 7 3 
- 2 . 0 2 1 

C + 

c+ . Is 
Is 

2 



Na I. Allowed Transitions—Continued 

No. Transition 
Array 

Multiplet X(A) £,(cm-') E*(cm-') fit A'* 
sec"') 

S(at.u.) Accu­
racy 

Source 

3 3s—5p 
(1 uv) 

2852.8 

2852.81 
2853.01 

0 

0 
0 

35042 

35043 
35040 

2 

2 
2 

6 

4 
2 

0.0060 

0.0060 
0.0060 

0.00221 

0.00147 
7.4 XIO" 4 

0.0415 

0.0276 
0.0138 

- 2 . 3 5 5 

- 2 . 5 3 
- 2 . 8 3 

C + 

C + 
C + 

4 

Is 
Is 

4 3s —6p 
(2 uv) 

2680.4 0 37297 2 6 0.00226 7.3 XIO" 4 0.0129 - 2 . 8 4 C + 4 

5 3s —7p 
(3 uv) 

2593.9 0 38541 2 6 0.00120 3.61 X 1 0 - 4 0.0062 - 3 . 1 4 0 c+ 9, lOn 

• 6 3 s - 8 p 2 S — 
(4 uv) 

2543.8 0 39299 2 6 6.6 X 1 0 - 4 1 .92X10- ' 0.00322 - 3 . 4 1 6 C + 9, lOn 

7 3 s - 9 p — 2I'° 
(5 uv) 

2512.1 0 39795 2 6 4.05 X 10" 4 1.15 x 10- ' 0.00190 - 3 . 6 4 C + 9, lOn 

8 3 s - 1 0 p 2 S— 2 l ' ° 
(6 uv) 

2490.70 0 40137 2 6 2.76 X 10" 4 7.7 X 10-* 0.00126 - 3 . 8 1 C + 9, lOn 

9 3 s - l l p [2475.5] 0 40383 2 1.94 X 1 0 - 4 5.3 X 10- ' 8.7 X lO" 4 - 3 . 9 7 C + 9, lOn 

10 3 s - 1 2 p 2 S _ 2 j > o [2464.4J 0 40566 2 6 1.44 XIO" 4 3.92 X 10- : > 6.4 X 10" 4 - 4 . 1 0 5 C + 9, lOn 

¥t 3s — 13p 
2 s - s r [2455.9] 0 40705 2 6 1.12 X 1 0 " 4 3.03 X 1 0 - 4.90 X 1 0 - 4 - 4 . 2 1 8 C + 9, lOn 

12 3 s - 1 4 p 
2 s - 2 r [2449.4] 0 40814 2 6 8 . 6 X 1 0 - S 2.31 X 1 0 - 3 3.73 X 1 0 - 4 - 4 . 3 3 5 c+ 9, lOn 

. 13 3s—15p 2 S _ 2 p o [2444.2] 0 40901 2 6 6.8 x l O - 3 1.84 XIO" 5 2.96 X lO" 4 - 4 . 4 3 4 c + 9, 10/i 

14 3 s - 1 6 / ; 2 S _ 2 J . o [2440.0] 0 40971 2 6 5.6 x 10-* 1.50 XIO- ' 2.41 X lO" 4 - 4 . 5 2 c+ 9, lOn 

15 3 s - 1 7 / ; 2 g _ 2 | > o [2436.6] 0 41028 2 6 4 .64X,10T 5 1.24 x 10 - 5 1.99 X 1 0 - 4 - 4 . 6 1 c+ 9 , 1 0 n 

16 3 s - 1 8 p 2 g _ 2 | > » [2433.8] 0 41076 2 6 3.87 X 1 0 - s 1 .03x10-* 1.65 x lO" 4 - 4 . 6 9 c+ .9, lOn 

17 3 p - 4 s 2 F ° - - S 
(3) . 

11397 

11403.8 
11381.5 

16968 

16973 
16956 

25740 

25740 
25740 

6 

4 
2 

2 

2 
2 

0.251 

0.167 
0.084 

0.163 

0.163 
0.163 

36.7 

24.5 
12.2 

- 0 . 0 1 0 

- 0 . 1 8 6 
- 0 . 4 8 7 

c 
c 
c 

4 

Is 
' Is 

3p—5s I 
JP°--S 6158.6 

* 6160.75 
" 6 1 5 4 ^ 

16968 

16973 
16956 

33201 

33201 
33201 

6 

4 
2 

2 

2 
2 

0.072 

0.0482 
0.0241 

0.0137 

0.0137 
0.0137 

1.67 

1.11 
0.56 

- 1 . 0 8 5 

- 1 . 2 6 1 
- 1 . 5 6 

c 
c 
c 

9 

Is 
Is 

19 3p — 6s 2 F ° - - S 
(8) 

'5151.9 

^-51^3.40 
5148.84 

16968 

16973 
16956 

36373 

36373 
36373 

6 

4 
2 

2 

2 
2 . 

0.0330 

0.0220 
0.0110 

0.00437 

0.00437 
0.00437 

0.445 

0.297 
0.148 

- 1 . 5 8 

- 1 . 7 6 
- 2 . 0 5 8 

c 
c 
c 

9 

Is 
Is 

- 3 0 " 3p — 7s.' K 2 p o _ 2 S 4750.6 16968 38012 6 2 0.0178 0.00201 0.189 - 1 . 9 2 c 9 

/ / ' 

3 p - 8 s / 

2 p o _ 2 S 

,. 4751.82, 
^4747.94] 

16973 
16956 

38012 
38012 

4 
2 

2 
2 

0.0119 
0.0059 

0.00201 
0.00201 

0.126 
0.063 

- 2 . 0 9 5 
- 2 . 3 9 6 

c 
c 

Is 
Is 

?-> 
3 p - 8 s / 2 p o _ 2 S 

(14) 

1 ' 14-

4544.2 

4545.19 
~454 i :63 

16968 

16973 
16956 

38969 

38969 
38969 

6 

4 
2 

2 

2 
2 

0.0108 

0.0072 
0.00359 

0.00111 

0.00111 
0.00111 

0.100 

0.066 
0.0332 

- 2 . 1 7 7 

- 2 . 3 5 3 
- 2 . 6 5 

c 
c 
c 

9 

Is 
Is 

22 3 p - 9 s 2 p o _ 2 S 

(16) 
4422.2 16968 39575 6 2 0,0070 6.8 x l O - 4 0.060 - 2 . 3 8 7 c 9 2 p o _ 2 S 

(16) 
4423.25 
4419\89 

16973 
1*956 

39575 
39575 

4 
2 

2 
2 

0.00466 
0.00233 

6.8 XIO" 4 

6.8 x l O " 4 

0.0398 
0.0199 

- 2 . 5 6 
- 2 . 8 6 

c 
c 

Is 
Is 



Na I. Allowed Transitions - Continued y 

No. Transition 
Array 

23 

24 

25 

26 

27 

28 

v 30 

31 

32 

33 

34 

3 p - 10s 

3 p - l l i 

3 p - 12s 

3 p - 1 3 s 

3 p - 1 4 s 

3p-3d 

Multiplet 

* P ° - 2 S 

« P ° - 2 S 

2 | . 0 _ - J S 

H">— 2 S 

2 p o _ 2 [ ) 

(4) 

3p — 5d 

3p-7d 

3 p - 8 d j 

3 p - 9 < / 

2 p o _ 2 [ ) 

(9) 

2 p o _ 2J) 

2 p ° _ 2 L ) 
"(15) ,. 

2 p o _ 2 | ) 

2 p ° _ 2 [ ) 

x(A) £i(cm-') E*(cirr') 10" 
s e c - 1 ) 

/ * S(at.u.) Accu-! 
racy 

Source 

16968 39983 6 2 0.00480 4.53 X lO"4 0.0389 - 2 . 5 7 C 9 

4344.74 
4341.49 

16973 
16956 

39983 
39983 

4 
2 

2 
2 

0.00320 
0.00160 

4.53 X lO" 4 

4.53 X lO" 4 

0.0259 
0.0129 

- 2 . 7 4 
- 3 . 0 4 3 

C 
C 

Is 
Is 

4289.5 16968 40271 6 2 0.00357 3.28 X l O - 4 0.0278 - 2 . 7 1 C 9 

4291.01 
4287.84 

16973 
16956 

40271 
40271 

4 
2 

2 
2 

0.00238 
0.00119 

3.28 X 1 0 - 4 

3.28 x 10 - 4 

0.0185 • 
0.0093 

- 2 . 8 8 
- 3 . 1 8 3 

C 
C 

Is 
Is 

4251.4 16968 40482 6 2 0.00260 2.35 x lO" 4 0.0197 -2.8"5 C 9 

4252.52 
4249.41 

16973 
16956 

40482 
40482 

4 
2 

2 
2 

0.00173 
8.7 X 10- 4 

2.35 x 10 - 4 

2.35 x 10 - 4 

0.0132 
0.0066 

-3 .027 
- 3 . 3 2 8 

C 
C 

Is 
Is 

• 4222.3 16968 40644 6 2 0.00212 1.89 X lO" 4 0.0158 ' - 2 . 9 5 C 9 

[4223.2] 
[4220.2] 

16973 
16956 

40644 
40644 

4 
2 

2 
2 

0.00141 
7.1 X 10" 4 

1.89 X lO" 4 

1.89 X lO" 4 

0.0105 
0.0053 

- 3 . 1 2 2 
- 3 . 4 2 3 

C 
C 

Is 
Is 

4200.1 16968 40769 6 2 0.00177 1.56 XlO" 4 0.0129 - 3 . 0 2 9 C 9 

[4201.0] 
[4198.0] 

16973 
16956 

40769 
40769 

4 
2 

2 
2 

0.00118 
5.9 X 10" 4 

1.56 XlO" 4 

1.56 x 10 - 4 

0.0086 
0.00431 

- 3 . 2 0 5 
- 3 . 5 1 

C 
C 

Is 
Is 

8191.1 16968 29173 6 10 0.495 0.83 135 0.70 C 4 

8194.82 
8183.26 
8194.79 

.. 16973 
16956 
16973 

29173 
29173 
29173 

4 
2 
4 

6 
. 4 

4 

0.495 
0.413 
0.082 

0.75 
0.83 
0.083 

81 
44.7 

9.0 

0.477 
0.220 

- 0 . 4 7 9 

C 
C 
C 

Is 
Is 
Is 

5686*4 16968 34549 6 10 0.131 0.106 11.9 - 0 . 1 9 7 c + 
l" 

4, 7 

5688.21, 
> -5682.63 

"" 5688.19 

16973 
16956 
16973 

34549 
34549 
34549 

•4 
2 
4 

6 
4 
4 

0.131 
0.109 
0.0219 

0.095 
0.106 
0.0106 

7.1 
3.97 
0.79 

- 0 . 4 2 0 
- 0 . 6 7 
- 1 . 3 7 3 

c'+ 
c + 

Is 
Is 
Is 

4981.4 - 16968 37037 6 10 0.050 0.0311 3.06 - 0 . 7 3 c 9 

4982.81 
4978.54 

[4982.8] 

16973 
16956 
16973 

37037 
37037 
37037 

4 
2 
4 

6 
4 
4 

0.050 
0.0418 
0.0084 

0.0280 
0.0311 
0.00311 

1.84 
1.02 
0.204 

- 0 . 9 5 
- 1 . 2 0 6 
- 1 . 9 1 

c 
c 
c 

Is 
Is 
Is 

4667.5 •* 16968 38387 6 10 0.0257 0.0140 1.29 - 1 . 0 7 6 c 9 

4668.56 
" "3664.81 

[466876] 

16973 
16956 
16973 

38387 
38387 
38387 

4 
2 
4 

6 
4 
4 

0.0257 
0.0214 
0.00428 

0.0126 
0.0140 
0.00140 

0.77 
0.430 
0.086 

- 1 . 2 9 8 
- 1 . 5 5 
- 2 . 2 5 2 

c 
c 
c 

Is 
Is 
Is 

4496.6 16968 39201 6 10 0.0151 0.0076 0.68 - 1 . 3 4 1 c • 9 

1 
'14497.66 
- > 4494.18 

[4497:7] 

16973 
16956 
16973 

39201 
39201 
39201 

d 
2 
4 

6 
4 
4 

0.0151 
0.0126 
0.00251 

0.0069 
0.0076 
7.6 X lO" 4 

0.406 
0.225 
0.0451 

- 1 . 5 6 
- 1 . 8 2 
- 2 . 5 2 

C -
c 
c 

Is 
Is 
Is 

4392.3 16968 39729 6 10 0.0097 0.00466 0.404 - 1 . 5 5 c 9 

4393.34 
- '4390.03 

[4393.3J 

16973 
16956 
16973 

39729 
39729 
3972,9 

4 
2 
4 

6 
4 
4 

0.0097 
0.0081 
0.00161 

0.00419 
0.00466 
4.66 X lO" 4 

0.242 
0.135 
0.0270 

- 1 . 7 8 
- 2 . 0 3 1 
- 2 . 7 3 

c 
c 
c 

Is 
Is 
Is 

4323.5 16968 40090 6 10 0.0066 0.00307 0.262 - 1 . 7 3 c 9 

4324.62 
4321.40 

[4324.6] 

16973 
16956 
16973 

40090 
40090 
40090 

4 
2 
4 

6 
4 
4 

0.0066 
0.0055 
0.00109 

0.00276 
0.00307 
3.07 X lO" 4 

0.157 
0.087 
0.0175 

- 1 . 9 6 
- 2 . 2 1 2 
- 2 . 9 1 

c 
c 
c 

Is 
Is 
Is 

4 



Nal. Allowed Transitions — Continued C / 

No. Transition 
Array 

Multiplet X(A) Eticm-1) £*(cm - ' l . f t Zk 
s e c - 1 ) 

| /<* S(at.u.) logg/" Accu­
racy 

Source 

35 3 p - 1 0 d 2 p o _ 2 J ) 4275.8 16968 40349 6 10 0.00468 0.00214 0.181 - 1 . 8 9 C 9 

4276.79 
4273.64 

[4276.8] 

16973 
16956 
16973 

40349 
40349 
40349 

4 
2 
4 

6 
4 
4 

0.00469 
0.00391 
7.8 X 10-" , 

0.00193 
0.00214 
2.14 X I O - 4 

0.109 
0.060 
0.0121 

- 2 . 1 1 2 
- 2 . 3 6 9 
- 3 . 0 6 8 

C 
C 
C 

Is 
Is 
Is 

36 3 p - l i d 2 p o _ 2 p 4241.1 16968 40540 6 10 0.00347 0.00156 0.131 - 2 . 0 2 9 C 9 

4242.08 
4238.99 

[4242.1] 

16973 
16956 
16973 

40540 
40540 
40540 

4 
2 
4 

6 
4 
4 

0.00346 
0.00290 
5.8 X 10" 1 

0.00140 
0.00156 
1.56 X lO" 4 

0.078 
0.0435 
0.0087 

- 2 . 2 5 2 
- 2 . 5 1 
- 3 . 2 0 5 

C 
C 
C 

Is 
Is 
Is 

37 3 p - 12d 2 p o _ 2 £ ) 4215.0 16968 40685 6 10 0.00264 0.00117 0.097 - 2 . 1 5 4 C 9 

[4215.9] 
4212.9] 
4215.9] 

16973 
16956 
16973 

40685 
40685 
40685 

4 
2 
4 

6 
4 
4 

0.00263 
0.00220 
4.39 X lO" 4 

0.00105 
0.00117 
1.17 XlO" 4 

0.058 
0.0325 
0.0065 

- 2 . 3 7 7 
- 2 . 6 3 
- 3 . 3 3 0 

C 
C 
C 

Is 
Is 
Is 

38 3 p - 1 3 d 4195.0 16968 40798 6 10 0.00204 9.0 x 1 0 - 4 0.074 - 2 . 2 6 9 C 9 

[4195.9] 
[4192.9] 
[4195.9] 

16973 
16956 
16973 

40798 
40798 
40798 

4 
2 
4 

6 
4 
4 

0.00204 
0.00170 
3.40 X lO" 4 

8.1 X 1 0 - 4 

9.0 x l O - 4 

9 . 0 x l 0 - s 

0.0446 
0.0248 
0.00496 

- 2 . 4 9 1 
- 2 . 7 5 
- 3 . 4 4 5 

C 
C 
C 

Is 
Is 
Is 

39 3 d - 4 p 
2 D _ s p ° 91050 29173 30271 10 6 0.00157 0.117 351 0.068 C 9 

[90880] 
[91380] 
[90880] 

29173 
29173 
29173 

30273 
30267 
30273 

6 
4 
4 

4 
2 
4 

0.00142 
0.00156 
1 .57X10" 4 

0.117 
0.098 
0.0195 

211 
118 

23.3 

- 0 . 1 5 4 
- 0 . 4 0 7 
- 1 . 1 0 8 

C 
C 

c 

Is 
Is 
Is 

40 3 d - 4 / * D - J P 18465.3 29173 34587 10 14 0.140 1.00 610 0.99 c 9 

41 3 d - 5 / * D - ! F ° 
(21) 

12679.2 29173 37058 10 14 0.0471 0.159 66 0.201 c 9 

42 3 d - 6 / 2 D - * P 
(22) 

10834.9 29173 38400 10 14 0.0224 0.055 19.7 - 0 . 2 5 7 c 9 

43 3 d - 7 / * D - 2 P 
(23) 

9961.28 29173 39209 10 14 0.0127 0.0264 8.7 - 0 . 5 8 c 9 

44 3 d - 8 / * D - * P 
(24) 

9465.94 29173 39734 10 14 0.0079 0.0149 4.64 - 0 . 8 3 c 9 

45 3 d - 9 / * D - ! F ° 
(25) 

9153.88 29173 40094 10 14 0.0053 0.0093 2.79 - 1 . 0 3 3 c 9 

46 3 d - 1 0 / * D - 2 P 
(26) 

8942.96 29173 40352 10 14 0.00371 0.0062 1.83 - 1 . 2 0 6 c 9 

47 3 d - 1 1 / * D - * P 
(27) 

8796 29173 40539 10 14 0.00245 0.00414 1.22 - 1 . 3 8 3 c 9 

48 4s—4p . * S - * P ° 22070 25740 30271 2 6 0.062 1.35 197 0.431 c 4 

22056.4 
22083.7 

25740 
25740 

30273 
30267 

2 
2 

4 
2 

0.062 
0.062 

0.90 
0.450 

131 
66 

0.255 
- 0 . 0 4 6 

c 
c 

Is 
Is 

49 4s—5p . * S - * P ° 
(18) 

10747 25740 35042 2 6 0.0074 . 0.0385 2.72 - 1 . 1 1 4 , c 9 * S - * P ° 
(18) 

10746.4 
10749.3 

25740 
25740 

35043 
35040 

2 
2 

4 
2 

0.0074 
0.0074 

0.0257 
0.0128 

1.82 
0.91 

- 1 . 2 8 9 
- 1 . 5 9 

c 
c 

Is 
Is 

50 4s—6p . 2 S _ 2 F o 

(19) 
8650.3 25740 37297 2 6 0.00231 0.0078 0.444 - 1 . 8 1 c 9 

51 4 s - 7 p 2 S _ 2 p o 

(20) 
7810.0 25740 38541 2 6 0.00104 0.00284 0.146 - 2 . 2 4 6 c 9 

5 



Nal. Allowed Transitions — Continued 

Transition 
Array 

Multiple! Eilciir'l £jr(cm-') A'i £'* /W10" 
s e c - 1 ) 

/ * . S(at.u.) logs/" Accu­
racy 

Source 

r>2 4 s - 8 p 2 g _ 2 | ) o 7:173 j 25740 39299 2 6 5.6 X 1 0 - 4 0.00136 0.066 - 2 . 5 7 C 9 

•S3 4 . 5 -9 / 7 2 S - 2 J ' ° [7113.0] 25740 39795 . 2 6 3.36 X 10~* 7.6 X lO"4 0.0358 - 2 . 8 2 C 9 

34 4 s - 1 0 p 2 g _ 2 p o (6944.0] 25740 40137 2 6 2.23 X 10- 4 4.84 X lO" 4 0.0221 - 3 . 0 1 4 C 9 

r,5 4 . 5 - l i p 2 S — 2 \ ' ° [6827.3] 25740 40383 2 6 1.53 X 1 0 - 4 3.20 x l O 4 0.0144 - 3 . 1 9 4 C 9 

56 
J 

4 .5 -12 /7 2 S - 2 P ° [6743.1] 25740 40566 2 6 1.11 x 1 0 - 4 2.27 X 1 0 4 0.0101 - 3 . 3 4 3 C 9 

57 4 . 5 - 1 3 p 2 g _2|J<> [6680.0] 25740 40705 2 6 8.5 x 10--' 1.71 X lO" 4 0.0075 - 3 . 4 6 6 C 9 

*r>8 4 5 - 1 4 p 2 S _ 2 | . o [6632.11 25740 40814 2 6 6.3 x 10-'* 1.25 X 1 0 4 0.0055 - 3 . 6 0 C 9 

59 4/7 — 65 2 p o _ 2 S 16384 30271 36373 6 2 0.0173 0.0232 7.5 - 0 . 8 6 C I 9 

16388.9 
16373.9 

30273 
30267 

36373 
36373 

4 
2 

2 
2 

0.0115 
0.0058 

0.0232 
0.0232 

5.0 
2.50 

- 1 . 0 3 3 
- 1 . 3 3 4 

C 
C 

/.5 

Is 

60 4 / 7 - 7 s 30271 38012 6 2 0.0088 0.0073 1.86 - 1 . 3 5 9 C 9 

12917.3 
12907.9 

30273 
30267 

38012 
38012 

4 
2 

2 
2 

0.0058 
0.00292 

0.0073 
0.0073 

1.24 
0.62 

- 1 . 5 3 
- 1 . 8 4 

C 
C 

h 
Is 

61 4 / ; - 8 s 2 p o _ 2 S 11495 30271 38968 6 2 0.0051 0.00340 0.77 - 1 . 6 9 C 9 

[11498| 
[11490J 

30273 
30267 

38968 
38968 

4 
2 

2 
2 

0.00343 
0.00172 

0.00340 
0.00340 

0.51 
0.257 

- 1 . 8 7 
- 2 . 1 6 8 

C 
C 

Is 
Is 

62 4p -9s 2 p ° _ 2 g 10745 30271 39575 6 2 0.00329 0.00190 0.403 - 1 . 9 4 C 9 

[10747] 
[10741] 

30273 
30267 

39575 
39575 

4 
2 

2 
2 

0.00219 
0.00110 . 

0.00190 
0.00190 

0.269 
0.134 

- 2 . 1 1 9 
- 2 . 4 2 0 

G 
C 

Is 
is 

63 4 p - 1 0 s 2 p o _ 2 g 10294 30271 39983 6 2 0.00225 0.00119 0.242 - 2 . 1 4 6 C 9 

[10296| 
[10290] 

30273 
30267 

39983 
39983 

4 
2 

2 
2 

0.00150 
7 .5X10" 4 

0.00119 
0.00119 

0.161 
0.081 

- 2 . 3 2 2 
- 2 . 6 2 

C 
C 

Is 
Is 

64 4 p - l l s 2 , , o _ 2 S 9994.3 30271 40271 6 2 0.00167 8.3 X lO" 4 0.164 - 2 . 3 0 1 C 9 

[9996.3] 
[9990.3] 

30273 
30267 

40271 
40271 

4 
2 

2 
2 

0.00111 
5.6 X 10- 4 

8.3 X 10 - 4 

8.3 x 10- 4 

0.110 
0.055 

- 2 . 4 7 7 
- 2 . 7 8 

C 
C 

Is 
Is 

65 4 p - 1 2 s 2 J > o _ 2 g 9789.7. 30271 40482 6 2 0.00120 5.8 X lO" 4 0.112 - 2 . 4 6 1 C 9 

[9791.6] 
[9785.9] 

30273 
30267 

40482 
40482 

4 
2 

2 
2 

8.0 X 10-' 
4.02 x 10- 4 

5.8 x 10- 4 

5.8 x l O - 4 

0.074 
0.0372 

- 2 . 6 4 
- 2 . 9 4 

C 
c 

I* 
Is 

66 4 p - 1 3 s 2 | » o _ 2 S 9636.8 30271 4064'! 6 2 0.00100 4.63 x 10 - 4 0.088 - 2 . 5 6 c • 9 

[%38.7] 
[9633.1] 

30273 
30267 

40644 
40644 

4 
2 

2 
2 

6.6 X 10- 4 

3.33 x 10- 4 

4.63 X lO" 4 

4.63 X 1 0 - 4 

0.059 
0.0294 

- 2 . 7 3 
- 3 . 0 3 3 

c 
c 

/.5 
Is 

67 4 p - l 4 s 2|>o 2 g 9522.1 30271 40769 6 2 . 8.5 x lO"4 3.87 x 10 - 4 0.073 - 2 . 6 3 c 9 

[9523.9] 
[9518.5] 

30273 
30267 

40769 
40769 

4 
2 

2 
2 

5.7 X 10- 4 

2.85 x 10 "4 

3.87 x 10- 4 

3.87 x ID- 4 

0.0485 
0.0243 

- 2 . 8 1 
- 3 . 1 1 1 

c 
c 

Is 
Is 

68 4 p - 4 < / 2 l » _ 2 £ ) 23370 30271 34549 6 10 0.067 0.91 420 0.74 c + 7, 9 

• 23379.1 
23348.4 

[23379] 

30273 
30267 
30273 

34549 
34549 
34549 

4 
2 
4 

6 
4 
4 

0.067 
0.056 
0.0111 

0.82 
0.91 
0.091 

252 
140 
28.0 

0.52 
0.260 

- 0 . 4 3 9 

c + 
c + 
c + 

Is 
Is 
Is 



Wn 

2mL 2 

0 f t ^ 2 

n - * t t 4 l = 3 = — ^ 

>ta n occu(M-eJ l«tf«ls are f i l M Wift 2is/ elecfrwvj 

* n - * v v H « „ 1

 2 a ' >> 0-13*1 n»i 

h (N-H) ' A / 1 



Examples-

N 

2. I U 5 

4 217* 

8 

2 0 HKo 

22. A5\o 
r 
t - 2 2 Aioo 

1 , 1 , 4,4 -6iA C<k At cj a »\< Jo^tcfe . 

o o 
B-iQ-c-c-c-QirUt-i' N" M 

— J?= nun* W of C-ttJ*wv» i>i IkecJWn 

Q O 

- C O 
s ft l ' 





g- 2 S ' 1 2 V / ' r»i--0• da 3 j o t b «^ L . carotene 

Scan #01.02 . > o ~ < - f o l w 

0,003 i ; : : ; : ; \2l==2==±d 0,000 
300 368.0 420.8 480.0 5€.0 600 

600 nir/min 
- TRACE ^ - RBS SOURCE MODE BBS / 600.0 0.0884 Uis/UU Scan . 445. E 0.3887 V 



l e w <re(i 

0. 000 i i : i I, i i : " t z ^ = d 05 000 

300 260:0 420 5 0 480= 0 •• 540 :0 BBS G00 nm/niin 
— TRACE — — 

x •• BBS . SOURCE MODE x RBS 
G 0 0 J 0=0090 Uis/'UU Scan 471. b ' 1 = ̂ 2 0 



T o Pet *Vt?|»f vjv 

<T f I I - ( Cm 



Lycopene 



Please return this form duly filled at the reception desk. 

E V A L U A T I O N BY L E C T U I t f m s / P A ^ T I C I P A N T S 

A , -i E f u h i P a r t | 5 ; P a

t

n t " t

a s k e d t? g " d e the various aspects of this meeting as 
detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly w n t e your grading in the rlghthand colurnn. 

1. T h e activity material was: 
unsatisfactory (1) very satisfactory (10) 

your 
grading 

2. T h e activity facilities were: 
unsatisfactory (1) very satisfactory (10) 

3. T h e organization of the activity was: 
deficient (1) excellent (10) 

4. T h e activity content was: 
| (a) too difTicult (1) 

(b) not useful (1) 
too low-level (10) 
very useful (10) 

5. l l i e activity leaders: 
(a) were poorly organized (1) 
(b) made poor 

presentation (1) 
(c) lectured at a very 

elementary level (1) 

G. Tlie activity co-orclinator was: 
(a) of little help (1) 
(b) unable to cope with 

problems (1) 

were well organized (10) 
made excellent 
presentation (10) 
lectured at a too 
advanced level (10) 

of good help (10) 
able to cope with 
problems (10) 

7. The t ime allocated for Ibis activity was: 
inadequate (1) 

'8 

1. 

"3-

more than adequate (10) 

8. I feel overall that the activity was: 
(a) ' a waste of time (1) 
(b) should not be organized 

again (1) 

very useful (10) -JO 

i o-

9. Other comments about the activity: 

should be organized 
again (10) 



Please return this form duly filled at the reception desk. 
o 

9. Other comments about the activity: 

\®Q EVALUATION BYLEClTJIiERS/PARTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting as 
detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly write your grading in the righthand column. 

your 
g r a d i n g 

1. T h e activity material was: . 

unsatisfactory (1) , very satisfactory (10) 

2. T h e activity facilities were: 

unsatisfactory (1) very satisfactory (10) , . . : . £ . . r * 

3. T h e organization of the activity wns: 

deficient (1) excellent (10) 0*0$..7 
4. T h e activity content was: . 

(a) too difficult (1) too low-level (10) 
(b) not useful (1) very useful (10) .. . . . . 

5. T h e activity leaders: £ 

(o) were poorly organized (1) were well organized (10) 
(b) made poor made excellent . 3 r 

presentation (1) presentation (10) 
(c) lectured at a very lectured at a too •( / 

elementary level (1) advanced level (10) 

G. Tlie acri\ iry co-orxliiiator was: / 

(n) of little help (1) of good help (10) ..':'.^..^> 

(b) unable to cope with able to cope with ' • r 

problems (1) problems (10) .T.'.rT...^ 

4 

7. The t ime allocated for tbis.activity was: ^ 

inadequate (1) more than adequate (10) ......r:.. 

8. I feel overall that the activity was: --j 
(a) a waste of time (1) very useful (10) ' 
(b) should not be organized should be organized ••• . ^ 

again (1) again (10) ^ 



Please return this form duly filled at the reception desk. 

EVALUATION BY LECTUItEJtS/PARTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting as 
detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly write your grading in the righthand column. 

your 
g r a d i n g 

1. . T h e activity material was: 

unsatisfactory (1) , very satisfactory (10) 

2. T h e activity facilities were: 

unsatisfactory (1) very satisfactory (10) 

3. T h e organization of the activity was: 
deficient (1) excellent (10) 

4. T h e activity content was: 

(a) too difficult (1) too low-level (10) ,-..r£\". 
(b) not useful (1) very useful (10) .. 7 . . 

5. T h e activity leaders: 

(a) were poorly organized (1) were well organized (10) 
(b) made poor made excellent 

presentation (1) presentation (10) ...f?.... 

(c) lectured at a very lectured at a too . 
elementary level (1) advanced level (10) 

G. Tile activity co-ortlhiator was: 

(n) of little help (1) of good help (10) . . . : . 4 r . . . 

(b) unable to cope with able to cope with 
problems (1) problems (10) 

4 
7. The t ime allocated for this activity was: 

inadequate (1) more than adequate (10) 

* 8. I feel overall that the activity was: 

(a) a waste of time (1) very useful (10) . . ' . 7 . 
(b) should not be organized should be organized . 

again (1) again (10) .:./...'.. 

9. Other comments about the activity: 



o 
Please return this form duly filled at the reception desk. 

Q^l* EVALUATION BY LECTUItEKS/PAIlTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting a 
detailed below. The lowest grade is (1) and the highest grade is (10). You shoul 
kindly write your grading in the rlghthand colurnn. 

T h e activity material was: 
unsatisfactory (1) very satisfactory (10) 

your 
g r a d i n g 

2 

2. T h e activity facilities were: 
unsatisfactory (1) very satisfactory (10) 8 

3. T h e organization of the activity was: 
deficient (1} excellent (10) 

T h e activity content was: 
(a) too difficult (1) 
(b) not useful (1) 

too low-level (10) 
very useful (10) 

5. T h e activity leaders: 
(a) were poorly organized (1) 
(b) made poor • 

presentation (1) 
(c) lectured at a very 

elementary level (1) 

The activity co-ordhiator was: 
(n) of little help (1) 
(b) unable to cope with 

problems (1) 

were well organized (10) 
made excellent 
presentation (10) 
lectured at a too 
advanced level (10) 

of good help (10) 
able to cope with 
problems (10) 

The t ime allocated for tbis.activity was: 
inadequate (1) more than adequate (10) 

...... 
M. 

-•2 

.r.:6.. 

4 * 

I feel overall that the activity was: 
(a) a waste of time (1) 
(b) should not be organized 

again (1) 

very useful (10) 

.10 

Other comments about the activity: 

should be organized 
again (10) 



Please return this form duly filled at the reception desk. 

EVALUATION BY LECTWtERS/PARTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting as 
detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly write your grading in the righthand column. 

1. T h e activity material was: 
unsatisfactory (1) very satisfactory (10) 

your 
g r a d i n g 

2. T h e activity facilities were: 
unsatisfactory (1) very satisfactory (10) £ 7 -

3. T h e organization of the activity was: 
deficient (1) excellent (10) 

4. T h e activity content was: 
(a) too difficult (1) 
(b) not useful (1) 

too low-level (10) 
very useful (10) 

C. T h e activity leaders: 
(a) were poorly organized (1) 
(b) made poor 

presentation (1) 
(c) lectured at a very 

elementary level (1) 

C. Tlie activity co-ortlinator was: 
(a) o f l i t t lohe lpd) 
(b) unable to cope with 

problems (1) 

were well organized (10) 
made excellent 
presentation (10) 
lectured at a too 
advanced level (10) 

of good help (10) 
able to cope with 
problems (10) 

7. The t ime allocated for Ihis.activity was: 
inadequate (1) more than adequate (10) 

- -I 

8. 

9. 

I feel overall that the activity was: 
(a) a waste of time (1) very useful (10) 
(b) should not be organized : ihould be organized 

again (1) again (10) 

Other comments about the activity: 



o 
Please return this form duly filled at the reception desk. 

EVALUATION BY LECTWIEUS/PAKTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting as 
detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly write your grading in the rlghthand column. 

1. T h e activity material was: 
unsatisfactory (1) 

2. T h e activity facilities were: 
unsatisfactory (1) 

very satisfactory (10) 

very satisfactory (10) 

your 
g r a d i n g 

IP 

3. T h e organization of the activity was: 
deficient (1) excellent (10) 

T h e activity content was: 
(a) too difficult (1) 
(b) not useful (1) 

too low-level (10) 
very useful (10) 

IP--

G. 

7. 

8. 

T h e activity leaders: 
(a) were poorly organized (1) 
(b) made poor 

presentation (1) 
(c) lectured at a very 

elementary level (1) 

Tlie activity co-orduiator was: 
(a) or little help (1) 
(b) unable to cope with 

problems (1) 

were well organized (10) 
made excellent 
presentation (10) 
lectured at a too 
advanced level (10) 

of good help (10) 
able to cope with 
problems (10) 

The t ime allocated for this activity was: 
inadequate (1) more than adequate (10) 

I feel overall that the activity was: 
(a) a waste of time (1) very useful (10) 
(b) should not be organized : should be organized 

again (1) again (10) 

.V? 

9. Other comments about the activity: 



Please return this form duly filled at the reception desk. 
o 

9. Other comments about the activity: 

V l | t E V A L U A T I O N B Y L E C T U R E R S / P A R T I C I P A N T S 
E a c h participant is asked to grade the various aspects of this meeting as 

detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly write your grading in the rlghthand column. 

your 
g r a d i n g 

1. T h e activity material was: 
unsatisfactory (1) , very satisfactory (10) .... 

2. T h e activity facilities were: 

unsatisfactory (1) very satisfactory (10) 

3. T h e organization of the activity was: 
deficient (1) excellent (10) . 

4. T h e activity content was: 

(a) too difficult (1) too low-level (10) ,.mJ.\\. 
(b) not useful (1) 

very useful (10) , .. . . . . 

5. T h e activity leaders: 

(a) were poorly organized (1) were well organized (10) 
(b) made poor made excellent . ih 

presentation (1) presentation (10) .. . . . . . . . . 
(c) lectured at a very lectured at a too n 

elementary'level (1) advanced level (10) . . . : . r . - . . . 

G. The activity coordinator was: 

(a) of little help (1) of good help (10) ..r.'.L. 
(b) unable to cope with able to cope with * o 

problems (1) problems (10) 

7. The t ime allocated for this activity was: 
inadequate (1) more than adequate (10) 

8. I feel overal l that the activity was: 

(a) a waste of time (1) very useful (10) ..-..J^ . 
(b) should not be organized should be organized in. 

again (1) again (10) ...J.vL 



o 
Please return this form duly filled at the reception desk. 

V 3 | EVALUATION BY LECTUItERS/PARTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting as 
detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly write your grading in the rlghthand column. 

your 
g r a d i n g 

1. T h e activity material was: 

unsatisfactory (1) , very satisfactory (10) ... 

2. T h e activity facilities were: 

unsatisfactory (1) very satisfactory (10) 

T h e organization of the activity was: 
deficient (1) excellent (10) 

4. T h e activity- content was: 

(a) .too difficult (1) too low-level (10) ...3. 
(b) not useful (1) very useful (10) .. 

6. T h e activity leaders: 

(o) were poorly organized (1) were well organized (10) . . . . . 
(b) made poor made excellent 

presentation (1) presentation (10) 
(c) lectured at a very lectured at a too 

elementary level (1) advanced level (10) 

G. Tlie activity co-orclhiator was: 
(n) of little help (1) of good help (10) 
(b) unable to cope with able to cope with 

problems (1) problems (10) ..7RTT... 

7. The time allocated for tbis.activity was: 
inadequate (1) more than adequate (10) 

8. I feel overall that the activity was: 
(a) a waste of time (1) . very useful (10) . 
(b) should not be organized should be organized 

again (1) again (10) 

9. Other comments about the activity: 



Please return this form duly filled at the reception desk. 

Q l̂l EVALUATION BY LECTUIIEIIS/PARTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting a 
delaited below. The lowest grade is (1) and the highest grade is (10). You shoult 
kindly write your grading in the righthand column. 

L T h e activity material was: 
unsatisfactory (1) very satisfactory .(10) 

your 
g r a d i n g 

t o 

2. T h e activity facilities were: 
unsatisfactory (1) very satisfactory (10) •i.0.. 

3. T h e organization of the activity was: 
deficient (1) excellent (10) 

T h e activity content was: 
(a) too difficult (1) 
(b) not useful (1) 

too low-level (10) 
very useful (10) 

J5> 

5. T h e activity leaders: 
(a) were poorly organized (1) 
(b) made poor 

presentation (1) 
(c) lectured at a very 

elementary level (1) 

G. Tlie activity' co-ordinator was: 
(a) of littlo help (1) 
(b) unable to cope with 

problems (1) 

were well organized (10) 
made excellent 
presentation (10) 
lectured at a too 
advanced level (10) 

of good help (10) 
able to cope with 
problems (10) 

7. The t ime allocated for this activity was: 
i n a d e q u a t e (1) 

8. I feel overall that the activity was: 
(a) a waste of time (1) 
(b) should not be organized 

again (1) 

more than adequate (10) 

very useful (10) 

' to 

: ± a . 

a... 

3 0 

. i O . 

9. Other comments about the activity: 

should be organized 
again (10) 



o 
Please return this form duly filled at the reception desk. 

EVALUATION BY LECTUIIEHS/PARTICIPANTS 

E a c h participant is asked to grade the various aspects of this meeting as 
detailed below. The lowest grade is (1) and the highest grade is (10). You should 
kindly write your grading in the rlghthand column. 

1. T h e activity material was: 
unsatisfactory (1) very satisfactory (10) 

your 
g r a d i n g 

.9 

T h e activity facilities were: 
unsatisfactory (1) very satisfactory (10) 

3. T h e organization of the activity was: 
deficient (1) excellent (10) ''I 
T h e activity content was: 
(a) too difficult (1) 
(b) not useful (1) 

too low-level (10) 
very useful (10) 

5. T h e activity leaders: 
(a) were poorly organized (1) 
(b) made poor 

presentation (1) 
(c) lectured at a very 

elementary level (1) 

G. Tlie activity coordinator was: 
(a) of little help (1) 
(b) unable to cope with 

problems (1) 

were well organized (10) 
made excellent 
presentation (10) 
lectured at a too 
advanced level (10) 

of good help (10) 
able to cope with 
problems (10) 

7. The t ime allocated for this activity' was: 
inadequate (1) 

8. I feel overall that the activity was: 
(a) a waste of time (1) 
(b) should not be organized 

again (1) 

more than adequate (10) 

very useful (10) 

rr.J 

J43 

9. Other comments about the activity: 

should be organized 
again (10) 


