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 d�];¤�a�]�^ø£�[�]S^�Z�czi8¤�Í ¤ (kÍYX � � £	¤�¥ £z`î¥�Í �T]�[b]@¤�`L`b] Ì �T]�[6£z`�d1[�]�^
Í ¤ (©ÍlX �zu��>¦ Z1]0�1`b`b]@¥w[�]�^bd�Îl`�^
£�[�]0c�oj`6£>Í
¤1]@¥�pyc�[H��£�[Ã£ Ì ]#`b]�[�^©£�^©Í
¤�¥�Í_a;£�`b]@¥�Í
¤ ¦ £�o � *	�
¦ Z1]|�#£�[6£ Ì ]#`�]�['^�c�p�`b[6£��1��Í ¤1X�^�`Ã£z`�]�^-X	ÍY~�]@¤�Í
¤ ¦ £�o � * iL]�[b]rÍ
¤�¥�Í_a;£z`�]@¥ c	¤�`�Z1]
X�[�c�d�¤�¥�^Lc�pq��Z!kj^�ÍYa@£>ÎC]#�j�T]�[ÃÍl]@¤�a#]7o@k
`�]�^�`�Í
¤1X ^�]�~�]�[Ã£	ÎT��[bc�o�£�o�ÎY]7^�]�`�^ �

������� 9 254�D G FP. Y�Y�JLI! X F'� % ` Y � )
Mi(cm

−3) Ei(eV ) γni(cm
3s−1) γpi(cm

3s−1)

2, 52 · 1016 0, 2 1 · 10−6 1 · 10−7

1, 00 · 1014 0, 4 1 · 10−11 1 · 10−9

5, 30 · 1016 0, 78 1 · 10−9 1 · 10−11

2, 52 · 1016 1, 2 1 · 10−7 1 · 10−6
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Relaxation of the conductivity
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1e–08 1e–07 1e–06 1e–05 .1e–3 .1e–2

t (sec)

-�.0/ 1�?�9���4�� _ I ��% AÃY�J * J Y/+ X F `ÀM�"/M;Y�J _ I % I � F X Y�G F JLI�( % F I/A F _�$ Y�G F I�M;I _ ��F A S
_ I � `ÀM ��F X�V�% ` ��F )q2 " V F X J�� F IZYHM@` X F'� % ` Y � M X F JÀI � JLA�M=Y F � �z+ �	_ Y � M@I � Y�G F
. Y�Y�JÀI� � M;YHM6�z+�Y�G FP� _ `LJ � `LJLI F )

§ `bZ1]�[w^�Í&`�d�£z`ÃÍlc/¤�^wa#c�[�[�]�^b�nc/¤�¥�Í
¤1Xm`bc�¥�Í �T]�[b]@¤!`:`�] Ì �n]�[Ã£�`bd1[�]�^�£>¤#¥ ]#�1a;Í&`6£z`�ÍYc	¤
a#c	¤#¥�Í&`ÃÍlc/¤�^%£�[b]>^�Z1czi8¤�Í
¤ (©ÍlX � � ��(©ÍlX � 	 �m� £�[6£ Ì ]#`�]�['^�c�p4`�[Ã£��1��Í
¤1X�^�`Ã£z`�]�^{~�£	Îld�]�^

1e–06

1e–05

.1e–3

.1e–2

.1e–1

.1

 

1e–08 1e–07 1e–06 1e–05 .1e–3 .1e–2
t (s)

-�.0/ 1�?�9���4�� _ I ��% AÃY�J * J Y/+ X F `ÀM�"/M;Y�J _ I % I � F X Y�G F JLI�( % F I/A F _�$ Y�G F I�M;I _ ��F A S
_ I � ` M ��F X V!% ` ��F M;Y � J 3 F X F IZY7( % F I-A F�� ) D G F %-V/V F X�� M;YHM A _@X�X F'� V�_ I � � Y _
4 1023 photons � cm2 M@I � Y�G F ` _ 5 F XP� M;YHM S Y _ 4 1024 photons � cm2 )

iL]�[b]"£	ÎY^bc Í ¥j]@¤�`ÃÍ&�n]@¥ d�^�Í
¤1X�X�];¤1]�`�Í_a"£>ÎYX�c�[�Íl`bZ ÌÇ��¦ Z1]>[b]E^�d�Îl`�^Lc�p � � a@£>Î_a#d�Î £z`ÃÍlc/¤
^�]�`�^
£�[�]6��[b]E^�]@¤�`�]@¥¸Í ¤ ¦ £�o �
���

¦ Z1]�[�]�^bd�Î&`'^Hc�pC`�Z1]�c��1`�Í Ì ÍY�@£�`�ÍYc	¤ �1[�cja#](¥jd1[�]Ppyc�[H`�Z1[b]�]�]#�j�T]�[ÃÍ Ì ]@¤�`6£>Î�¥�£z`Ã£�^�]�`�^
i8Í&`�Z ¥�Í��C]�[�];¤!`�`�] Ì �T]�[6£z`bd�[b]E^�£>¤�¥w]��ja;Í&`6£z`ÃÍlc/¤�a�c	¤�¥�Í&`ÃÍlc/¤�^�£�[�]}�1[�]�^b];¤!`b](¥�Í ¤ ¦ £�o � � �
� Í ¤na#]�c��j`�Í Ì Íl�(£z`ÃÍlc/¤x�1[�c@a�]@¥jd�[b]�[�]�^bd�Îl`�^�¥j]��T];¤�¥xc	¤x]��@�T]�[ÃÍ Ì ]@¤!`Ã£>Î©¥�£z`6£ £�a�a#d1[6£�a�k	�
a;£>Î_a#d�Î
£�`�ÍYc	¤ o#£�^b]@¥ c/¤ py]�i�¥�£�`Ã£ ^b]#`�^�Í_^�c�o@~�Ílc�d�^�Îlk Ì c�[�]-[b]@Î Í £�o�ÎY]�`bZ�£	¤ `�Z1]�c	¤1]
o�£�^b]@¥�c	¤�^HÍ
¤1X/Îl]7]#�j�T]�[ÃÍ Ì ]@¤�`"¥�£z`Ã£ �

¦ Z1]SoT]�^�`0[�]�^bd�Îl`Lc�p4`bZ1]7^�]�` * ¥�Í_^�£�X�[�]�]�^�i8Í&`�Z
`bZ�]>oT]�^�`L[�]�^bd�Îl`0c�p4`bZ1]7^�]�` � c	¤�ÎYk
o!k�^HÍ
¤1X	ÎY]7��£�[6£ Ì ]�`b]�[P~Z£>ÎYd1] �



�E¼�¶�µ=°�«¾³6¯>¬��#«­¶�¼�¬ ¯Z®Ê«¾·Z½�·�¹W®ð»�µ���·Z½�´>¼�³=®Ê«­É(«­®U±��+µ=¬
¯���¯Z®Ê«¾·Z½ «­½ Â¨¯@²WÁ ��� �

1e–06

1e–05

.1e–3

.1e–2

.1e–1

.1

 

1e–08 1e–07 1e–06 1e–05 .1e–3 .1e–2
t (s)

-�.0/ 1�?�9�� 4�� _ I ��% AÃY�J * J Y/+ X F `ÀM�"/M;Y�J _ I % I � F X Y�G F JLI�( % F I/A F _�$ Y�G F I�M;I _ ��F A S
_ I � `ÀM ��F X�V�% ` ��F M=Y � J 3 F X F IZY8Y F � V F X M=Y %/X F'� )�� M � G F � `ÀJLI F A _@X�X F'� V�_ I � � Y _
T = 400 K [-A X�_ ����F'�
< Y _ T = 300 K )

points - eksperiment, line - calculus

.1e–3

.1e–2

.1e–1

 

1e–12 1e–11 1e–10 1e–09 1e–08
t (s)

-�.0/ 1�?�9�� 4 � _ I ��% AÃY�J * J Y/+ X F `ÀM�"/M;Y�J _ I % I � F X Y�G F JLI�( % F I-A F _�$ Y�G F V JLA _ ��F A S
_ I � ` M ��F X¨V!% ` ��F ) D G F6� _ `LJ � `ÀJLI F A _;X�X F'� V�_ I � � Y _ A6M@`LA % `ÀM=Y�J _ I � [�Y�G F �/_ Y �ø<
Y _ Y�G FîF " V F X J�� F IZY )

������� 9 ��4�� M X M�� F Y F X � _�$ Y X M V/V JLI! � YHM;Y F'�{* M;` % F'� J � F I>Y�J .-F �:% � JÀI� EM6 F I F Y�JLA¨M;`& _@X J Y�G!� )
γni(cm

3s−1) γpi(cm
3s−1) ∆σ � M@`L` � F I � J Y/+

1 {10−6, 10−6, 10−11, 10−11} {10−7, 10−6, 10−11, 10−6} 8.71 0.35
2 {10−6, 10−6, 10−11, 10−10} {10−7, 10−6, 10−11, 10−6} 8.72 0.20
3 {10−6, 10−6, 10−7, 10−11} {10−7, 10−11, 10−10, 10−6} 8.94 0.20
4 {10−6, 10−11, 10−6, 10−11} {10−7, 10−6, 10−10, 10−6} 9.11 0.05
5 {10−6, 10−7, 10−11, 10−11} {10−7, 10−7, 10−11, 10−6} 9.12 0.05
6 {10−6, 10−6, 10−6, 10−11} {10−6, 10−8, 10−11, 10−6} 15.03 0.05
7 {10−6, 10−6, 10−6, 10−7} {10−6, 10−6, 10−9, 10−6} 15.83 0.10



��� , ²����ø«­½�³6µ;É@«	�;«­¼�Á�
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Relaxation of the conductivity

.1e–3

.1e–2

.1e–1

 

1e–08 1e–07 1e–06 1e–05 .1e–3
t (sec)

-�.0/ 1�?�9���4 � _ I ��% AÃY�J * JLY,+ X F `ÀM�"/M=Y�J _ I % I � F X Y�G F JLI�( % F I-A F _�$Å_ I F M;I � Y/5 _I-M@I _ ��F A _ I � `ÀM ��F XøV�% ` ��F'� ) D G FP. X � Y%`ÀM ��F X�V!% ` ��F JÀI ��% A F'� Y�G F �-M@I � < ��M;I �Y X M;I � J Y�J _ I�5�G/JL` F Y�G F-��F A _ I � V�% ` ��F  F I F X M=Y F'��F ` F AÃY X�_ I � $
X�_ �zY X M V/V JLI! � YHM=Y F�� E = 0, 4 eV [ t0 = 5 10−6 sec �b) D G F{� _ `LJ � A %	X *�F A _@X�X F'� V�_ I � � Y _M � JLI! (` F V!% ` ��F [�Y�G F �	_ Y � � F � _ I � Y X M;Y F X F'� % `LY � A _@X�X F'� V�_ I � JÀI� Y _ Y�G F A�M ��F
_�$ Y/5 _WV!% ` ��F�� )

Relaxation of electrons

1e+14

1e+15

 

1e–08 1e–07 1e–06 1e–05 .1e–3
t (s)

-�.0/ 1�?�9�� 4���F `ÀM#"-M=Y�J _ I � _�$ Y�G F F ` F AÃY X�_ I�A _ I-A F I>Y X M=Y�J _ I�JLI Y�G F Y X M V/V JLI! � YHM=Y F	� E = 0, 4 eV � JLI8Y�G F A�M ��F _�$ F "	A6J YHM;Y�J _ IS�z+ _ I F M@I � Y,5 _ I�M;I _ ��F A _ I �`ÀM ��F X�V�% ` ��F'� ) D G FP� _ `LJ � A %/X *�F A _@X�X F'� V�_ I � � Y _ Y�G F A6M ��F _�$Å_ I F V!% ` ��F [ �/_ Y �
S Y _ Y,5 _WV�% ` ��F'� )

������� 9 ��4�D G F X F'� % ` Y � _�$ Y�G F _(V Y�J��EJ�
6M;Y�J _ I V	X�_ A F ��%/X F $
_@X0� J 3 F X F IZY
Y F � V F X M=Y %/X F'� )
γni(cm

3s−1) γpi(cm
3s−1) ∆σ � M@`L` � F I � J Y,+

1 {10−6, 10−6, 10−7, 10−11} {10−7, 10−6, 10−11, 10−6} 29.95 0.25
2 {10−6, 10−6, 10−7, 10−8} {10−7, 10−6, 10−11, 10−6} 29.96 0.20
3 {10−6, 10−6, 10−7, 10−11} {10−7, 10−7, 10−11, 10−6} 30.09 0.05
4 {10−6, 10−6, 10−7, 10−11} {10−7, 10−6, 10−11, 10−7} 30.16 0.05
5 {10−6, 10−6, 10−8, 10−11} {10−7, 10−6, 10−11, 10−6} 30.28 0.05
6 {10−6, 10−6, 10−6, 10−11} {10−7, 10−6, 10−11, 10−6} 30.52 0.10
7 {10−6, 10−7, 10−6, 10−11} {10−7, 10−6, 10−11, 10−6} 31.04 0.10
8 {10−6, 10−11, 10−6, 10−11} {10−7, 10−9, 10−11, 10−6} 31.55 0.25



�E¼�¶�µ=°�«¾³6¯>¬��#«­¶�¼�¬ ¯Z®Ê«¾·Z½�·�¹W®ð»�µ���·Z½�´>¼�³=®Ê«­É(«­®U±��+µ=¬
¯���¯Z®Ê«¾·Z½ «­½ Â¨¯@²WÁ ��� 	

-�.0/ 1�?�9���4�� _ I ��% AÃY�J * J Y/+ X F `ÀM�"/M;Y�J _ I % I � F X Y�G F JLI�( % F I/A F _�$ Y�G F I�M;I _ ��F A S
_ I � `ÀM ��F X�V�% ` ��F ) D G F � M � G F � `LJLI F A _;X�X F'� V�_ I � � Y _ Y�G F V M X M�� F Y F X � JLI � J SA�M=Y F � JLI D M�� ) Q¨M;I � Y�G FP� _ `LJ � `LJLI Fø< Y _ Y�G F0. X � Y ��F Y%JLI D M�� )�B�)

-�.0/ 1�?�9���4�� _ I ��% AÃY�J * J Y/+ X F `ÀM�"/M;Y�J _ I % I � F X Y�G F JLI�( % F I/A F _�$ Y�G F I�M;I _ ��F A S
_ I � `ÀM ��F XøV!% ` ��F M=YL( % F I/A F

4 1023 photons/cm3 ) D G F � M � G F � `ÀJLI F A _;X�X F S� V�_ I � � Y _ Y�G F V M X M�� F Y F X � JLI � JLA�M=Y F � JLI D M�� ) Q@[ÅM;I � Y�G F7� _ `LJ � `LJLI F�< Y _Y�G F0. X � Y ��F Y�JLI D M�� ) 7 )
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