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æ^VÚnÚ-uÚ1>lL§, é Sm �f�ó�¡p-u��1Ì?1
ïÄ. kæ^ü^-u´�©O
ò Sm �füÚ��-u��ÿ�p-u�, ,�|^1>lEâéÙ?1&ÿ. ©Oò1�å-1�Å��½
3 627.50 nm Ú 624.41 nm þ, ±Bò Sm �flæ���-u�d 4f66s6p >f|�¤�¤�ü��fG�þ.

1�å-13 440—700 nm �Åã��S×£, Ø=¦ Sm �f3 30040—38065 cm−1 U�S�ó�¡p-u�þ
ÙØ, �òÙ?�Ú1>l, ÿþ
Ù1Ì. ÏL1Ì½IÚÀJ½K�©ÛÃã, Ø=°(¼�
 136 ���U?
 �, ����(½
Ùo�Äþ, ¿��Ñ
�'�[��éÌ�rÝ.

'�c: Sm �f1Ì, ó�¡p-u�, üÚ��-u, 1>l&ÿ

PACS: 32.80.Fb, 32.30.Jc, 32.70.FW

1 Ú ó

�fp-u��ïÄØ=éUNÔnÆ, �l
fNÔn, �fÔnÆ�uÐäk�¿Â, �
3Nõ+�Ñk�A^d�, X: #.-1Ån
�&¢, -1©lÓ �� [1,2]. Cc5, �X-1
1ÌEâ�?Ú, é�fp-u��1ÌïÄ®�
�
é�?Ð [3−6]. -1©Ú-uÚ��>lE
â [7] �Ñ
DÚ1ÌEâ�(J, Ø��±ò?
uÄ�½æ���fU�½�-u´���-
u�äk(½�¡�p-u�þ, ��æ^��
1>l!g>l½|>l�Eâ&ÿù
�f. d
uæ^pOÃ!¯�A� MCP âf&ÿìÂ8>
l�Ô, l;�
é�f�áÂ!u�ÚF11
Ì�DÚ&ÿEâ�(J. þã`³wÍíÄ
�
fp-u��ïÄ, ¿®3wè�f�p-u�ï
Ä+���
Nõ¤J [8−13].

duDè���`É5UÚ2�^å, Ù�
fp-u��1ÌïÄ®Åì¤�9:. 'X:

é(�aquwè�f� Yb �f�ïÄ®²

�õ [14,15]. ùÌ�Ï�ÙÄ�� 4f146s2 1
S0, ä

kW÷� 4f f��, ÏÙ1Ì�é{ü. �
'�e, Sm �f�1Ì�~E,. Äk, 3ÙÄ
� 4f66s2 7

F0 þ��3Xd°[(�¤�)� 6 �
æ� 4f66s2 7FJ , Ù¥ J = 1−6. ��� Sm �f
�¬�, p§ò¦�f3þãæ�þ�)9ÙØ.

�fÙØê�©Ñò¦éA,��½�[Ð��
&Ò�Ì~f. Ùg, Ø
	�� 6s2 >f, �W÷
� 4f f��þ�>f���¹¸ [16], l�� Sm

�f�1Ì�~E, [17].

î8��, é Sm �fó�¡p-u��ïÄ
Ì�8¥3pu 36000 cm−1 �U� [18−22], é
$uTU��ïÄ�k�þ�� [23−26]. �éþã
ïÄyG¿�Ä� Sm �f�1ÌÉ~E,5, �
©æ^
�c<ØÓ�-u´�, |^VÚnÚ-
uÚ1>l&ÿEâ, ÿ½
 30040—38065 cm−1

U�S� Sm �f�ó�¡p-u�. ÏL°��
1Ì½IÚó4�[�ÀJ½K�©ÛÃã, Ø=
°(/¼�
ù
��U? �Ú�éÌ�rÝ,

��Jø
Ùo�Äþ��¡�&E. �©Ø�
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�y
�1æ^ØÓ¢��{¤¼��U? �,

����
�
�����¢�1Ìêâ, ?�
Ú´L
 Sm �f�1Ì&E.

2 ¢��n�C�

2.1 ¢¢¢������nnn

�¢�æ^ü�/�-1ì, ��-u Sm �
f¦Ù?up-u�, ,�|^1>lEâ¼�
Ù1ÌÚ�'¢�êâ. |^�� Nd:YAG �N
óÀ-1ì���ª1 (Å�� 532 nm) ½n�ª
1 (Å�� 355 nm) Ó�Ä$ü�/�-1ì. Ù
¥, ò��/�-1ì�ÑÑÅ�©O�½3ØÓ
� λ1 �, ±B¦ Sm �fl�½æ��[�¥m
�, ×£,��/�-1ì�Å� λ2 ¦ Sm �
f3ØÓ�ó�¡p-u�þÙØ. ��, λ2 qò
?uù
�þ��f?�Ú-u�ëY�. ÏL
1nÚ�[�1>lL§, B�¢yéþãp-u
���f�&ÿ. 3-1óÀ��� 500 ns �\
óÀ>|, ±B^�Ï�� (MCP) âf&ÿìé
Ù?1Â8Ú��, ÙÑÑ&Ò©OD�êi«Å
ì?1i�Ú BOXCAR ?1È©²þ, &Ò²L
�ê=��DÑ�O�Å?1;�Ú©Û. �
~
� Doppler Ð°�A, ·�kÏL�§\9XÚ�
� Sm 7á��í, 2ÏLO�/¤�få, ,�4
üå-1���\ý�¿, ¿��få��. �


(�-uL§UìQ½��[^S?1, ¿�Ø¿
	��[L§, 7Léþãüå-1�óÀ?1�
mò´. Ï�¤^�-1�óÀ°Ý� 5—8 ns, ¤
±3�¢�¥Tò´�m��� 8 ns.

'u-u´»��OÚÀJ, I��Än�¡
�Ï�: 1) ÏL 2—3 1fò�fk�/1>l, ¿
3�½U�S&ÿ�Nõ�½�¡��f�; 2) Ï
Lz�Ú�[�ÀJ½K, çÀÑéA��U�[
ª�; 3) é'^ØÓ-u´»¤&ÿ��1>l1
Ì, Ø=��¤ÿ�f��U? �, ���(
½Ùo�Äþ J . âd, �¢��O
ü«ØÓ�
-u´», =´».Ú/. Xþ!¤ã, du9ÙØ
�A, Sm �fØ=�±3ÙÄ�þ, ��k��
�'~?u�æ�þ. Ïd, �¢�ÀJ
ü�
ØÓ�æ����[Ð�, |^ØÓ�Å� λ1

©Oò?uþãÐ�þ��f-u�ü«ØÓ�
¥m�, 2ÏL×£ λ2 �-u¿&ÿäkØÓ J

��ó�¡p-u�. o�, �¢�¤^�-u´
»�

.. 4f66s
2 7

F2
λ1=627.50nm−−−−−−−−→ 4f66s6p7G3

λ2−→ EJ

(J = 2, 3, 4) λ2−→ Sm+,

/. 4f66s2 7F3
λ1=624.41nm−−−−−−−−→ 4f66s6p7G4

λ2−→ EJ

(J = 3, 4, 5) λ2−→ Sm+.

Ù¥, -u´».Xã 1(a) ¤«. du-u´»/
�Ùaq, �´Ù�[Ð�Ú¥m�ÑØÓ, ¤±
ã 1 ¿�Ð«Ù�nã.

ã 1 Sm �f�-u´»Ú&ÿ�n�«¿ã (a) L«^nÚVÚ��-uÚ&ÿ��nã; (b) L« Sm �f��ëáÂ
n� λ2 1f¢y1>l
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��5¿�´, du Sm �f©Ñ3Ô�Ð�
þ, �31�>lK�e�U��Ýép, ¤±
�üÕ×£ λ2 �, �¬�)dnÚüÚ-uL§
¤���1>l&Ò [26]. ã 1(b) Ð«
ÏLnÚ
üÚ-uL§ (=: �ëáÂn� λ2 1f) ¦ Sm

�f1>l��nã.

�Ä�31>l1Ì¥Ø�¬ÑyUìþã
ü�-u´»�1>l&Ò, Ó��¬Ñy�
þ
ã¿Ø�6u λ1 �¿	1>l&Ò, ¤±, ¢�¥
I�òù
¿	�&Òl1>l1Ì¥þO¿ü
Ø. äN��´: 3ü�-u´».Ú/¥, ©O	
4 λ1, �4 λ2 üÕ×£, UìXã 1(b) ¤«�-u
´», ¼��fÏL λ2+λ2+λ2 -uL§¤�)�
1Ì. ,�, òÙ�Xã 1(a) ¤«�d λ1 + λ2 + λ2

L§¤¼��1Ì?1é', B�þO¿GØù

¿	��[&Ò.

d ã 1(a) � �, k ò λ1 � ½ 3 627.50 nm,

¦ Sm �flæ� 4f66s2 7F2 ���[�¥m
� 4f66s6p7G3, 2×£ λ2 ¦Ù3ó�¡p-u
� (J = 2, 3, 4) þÙØ. ��, ?uù
�þ��
fqáÂ�� λ2 1f��ëY�l¢y1>
l. ��, 1nÚ�[¢y
é?uó�¡p-

u���f�&ÿ. e± E �LÙU? �, K
Ak E =

∑
Ei, Ù¥ Ei(i = 0, 1, 2) OL«�[

Ð��UþÚ��-1�1fUþ. �æ^-
u´».�, Ù�[Ð��æ� 4f66s2 7F2, ¤
± E0 = 292.58 cm−1,  Ei = 1/λi(cm−1), Ù¥,

i = 1, 2. d�, λ1 = 627.50 nm,  λ2 K3�½�Å
ãS×£.

Ó n, e æ ^ - u ´ » /, K E0

� 1489.6 cm−1, ÀJ λ1 = 624.41 nm, K�ò�
f-u� 4f66s6p7G4 (17504.6 cm−1) �¥m�. �
�, 3�½�ÅãS×£ λ2, B�-u¿&ÿ�é
A�ó�¡p-u�.

2.2 ¢¢¢���CCC���

�¢�C�dnÜ©|¤: -1XÚ!�f
å��XÚ!&Òæ8�©ÛXÚ, Xã 2 ¤«.

-1XÚ�)�� Quanta Systerm úi)�� Nd:

YAG �N-1ìÚü�Å��N��/�-1ì.

T�N-1ì�-1óÀ°Ý� 5—8 ns, Eª
Ç� 20 Hz. òÙÄª1�ª!Úª�B��)Å
�� 532 nm �É1Ú 355 nm �b	1, ©O^u
"Ëü�/�-1ì, Ù-1�°�� 0.1 cm−1.

ã 2 ¢�C��«¿ã. C�d-1XÚ!�få��XÚÚ&Òæ8XÚnÜ©|¤

3ã 2 ¥, J�S�Ü©Ñ?u 10−4 Pa �ý
��¸¥. |^�6>\9CkpXÝ� Sm 7
á��f¬, ¿|^É - �9>ó�§Ý��¤i
�Ù§Ý, ;.�¢�§Ý� 800 K. d�, 1f�
�f�^«S� Sm �fê�Ý� 108 �f/cm3,

Ä�Úæ�þ9ÙØ�'~� 21.03% (7F0 ),

37.83% (7F1 ), 25.45% (7F2 ), 10.98% (7F3 ), 5.55%

(7F4 ), 0.99% (7F5 ), 0.25% (7F6 ). |^O�XÚ
�) Sm �få, ¿¦Ù3�^«�-1å���
�, l~�Ì�� Doppler Ð°�A. 31óÀ�
�� 500 ns �, 3�^«�4�þ�\��rÝ
� 50 V/cm �óÀ>|Â8 Sm lf, ±;� Stark
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�A. óÀ>l&ÒdpOÃ (�� 108)!¯�A
� MCP âf&ÿì����\«Åì?1ÓÚi
ÿ. &Ò²L Boxcar �È©ì���²þÚÈ©
=z��6&Ò, 2²�/ê=��DÑ�O�Å
;�. |^ Acquire êâæ8Ú©ÛXÚ=�é¤
¼��1Ì&E?1¢�w«, ��æ8Ú�;±
B�Y�©ÛÚ?n.

3¢�¥, k|^õ��%Ò4��1>61
Ìé/�-1���Åã?1
ýé½I, ,�2
æ^(½ëê� F-P IOäé/�-1�×£X
Ú?1
�é½I, ±B�ØÙ×£L§¥���
5K�, ?~�
ÿþL§¥�XÚØ�. Ó�,

�
~�ÿþL§¥��ÅØ�, ·�éz�1Ì
Ñ?1
õgÿþ, ,��Ù²þ����ª�¢
�(J. ²Lé¤k¢�(J�Ø�©ÛÚ��,

�¢��UþØ(½Ý�� 0.2 cm−1.

3 (J�©Û

�¢�æ^þãü^-u´»XÚ/ïÄ

 Sm �f�ó�¡p-u�. §��©�üa:

1) ÙU? ��©z(J���, ��©O\
�


1Ì&E, XØ=��(½
Ù J ��(½
Ù
�[��éÌ�rÝ�; 2) Ø=ÙU?êâ���
�, �©��Ñ
�
N\1Ì&E. ¤±, 3�!
¥·�Ø�òÐ«�ó��¢�(J, ��òé
ÙÔnA5Ðm?Ø.

�æ^-u´».�, 3 30040—38065 cm−1

U�S�&ÿ�
 156 ��f�. eæ^-u´»
/, KU&ÿ� 138 ��f�. |^c!¤0��
�{, B���ù
��U? �.

�©Ø�ÿþ
¤&ÿ��U? �, ��
��/(½
Ùo�Äþ J . Ï�æ^ü«ØÓ
-u´»éÓ�U�?1&ÿ�¤���1Ì´
ØÓ�, ¤±ÏLé'üÌ1ÌB�(½�½�[
�ª� J �. äNó, dó4�[�ÀJ½K�
�: ÏL´».¤&ÿ���, Ù J = 2, 3, ½ 4, Ï
L´»/¤&ÿ���, Ù J = 3, 4, ½ 5. �é'
æ^´».Ú´»/¤ÿ�1Ì�, e,��[
�3cök, 3�ö¥��, KÙª�o�Äþ
� J = 2; e�¹��, KÙª�o�Äþ� J = 5.

ã 3 �Ñ
æ^þãü«-u´»¤¼��1Ì.

ÏLé', B���/(½
�½�[�ª��o
�Äþ, =©O� J = 2 Ú J = 5.

ã 3 æ^ü«-u´»¤¼��1Ì (a) æ^-u´».; (b) æ^-u´»/. ÏLé'ü�1Ì, ���(½¤ÿ�
�o�Äþ

ã 3 Ð«
3Ó�U�S©Oæ^ü^-u
´»?1°[×£�(J. 3 36600—37200 cm−1

U�S©O&ÿ�
Nõó�¡p-u�, éA�
�[Ì�^?¿ü L«, ¿éÙ�érÝ?1

8�z?n. ÏLé'þãü�1Ì, B���(
½�½�f�� J �. ~X: ã 3 ¥��à��[

Ì�, �æ^´».��&ÿ�, æ^´»/�
B��. ¤±, ���(½T�[�ª�o�Äþ
� J = 2. ã¥Ik “×” ��[Ì�´dnÚüÚ
��-u¤�)�¿	�[¤�§=?uÄ�½
æ�þ��f�ëáÂ
n� λ2 = 547.75 nm

1f¤�)�1>l&Ò. �¢��uy
 9 �a
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q��[, ©OéAu λ2 = 509.98, 517.69, 520.27,

547.75, 556.31, 559.28, 556.36, 576.51 Ú 520.27 nm.

du§�5gu λ2 + λ2 + λ2 L§, �¤Ï"
� λ1 + λ2 + λ2 L§, ¿�·,u¤ÿþ�1>l
1Ì¥, ¤±¬Z6·��À�Ú�ä. Ïd, �©
æ�
þ!¤ã�þO�{, üØ
ù
��Z6.

I�`²�´, du9ÙØ¦ Sm �f©Ñ3
Ô�Ð�þ (�)Ä�Úæ�), ¤±�(½,
� λ2 + λ2 + λ2 L§�Ð�¿�´¯. �)ûù�
¯K, Ï~kb½¤kÐ�þ� Sm �fÑ�� λ2

��-u, ,�Uì E = E0 + E2 O�Ñ1>l&
Ò¤éA�¥m��U? �, ,�òÔ�Uþ�
�©z [25] ?1é', eÙ¥���©z¥�,�
U?���, K��íÑÙéA��[Ð�. ~X,

� λ2 = 559.28 Ú 517.69 nm �, éA� λ2+λ2+λ2

L§��[Ð�©O� 4f66s2 7F4 Ú 4f66s2 7F6.

ÏLé¤kÿþ�1Ì?1
XÚ©Û, �©
Ø=(½
 136 �ó�¡p-u��U? �Ú
éA�[��éÌ�rÝ, ����(½
Ùo
�Äþ J �. 'uØÓ�[��éÌ�rÝ, ké
¤kÌ��rÝ?18�z?n, 2UìÙrf
y©�n��g: =^ W , M Ú S ©O�LrÝ
� 0—0.3, 0.3—0.6 Ú 0.6—1.0 ùn�rÝ��.

L 1 �Ñ
é 71 �äkó�¡� Sm �f�
�f��ïÄ(J, ÙU? �y¢
©z [18—

24] ¥æ^ØÓ�{�ÿþ�. �´, �©qO\

�
#�1Ì&E. ~X: ©z¥¿���(½ù

�� J �, ���ÑÙ�é�Ì�rÝ.

dL 1 �(J��: áu®�U? ��ó�
¡p-u�õêÑ´ J = 2, �k��´ J = 5. Ù
�Ï´: Sm �f3 4f66s2 7FJ (J = 0, 1, 2) þ�
9ÙØ��, ©zÑÀJ§���[Ð�, Ï�
� J = 5 ó�¡��ïÄé�.

Xc¤ã, �©Ø��y�1®uL���U
? �¿O\
�
�'�1Ì&E, ��&ÿ
� 65 �������f�. Ù1Ì&E, X: U?
 �Ú�[��éÌ�rÝ, òUì J �©a, X
L 2 ÚL 3 ¤«.

L 2 Ð«
 19 ������ Sm �f� J = 2

�ó�¡p-u�. �©Ø=(½
ÙU? �Ú
éA�[��éÌ�rÝ, �ÏLã 3 ¤«��
{��(½
Ù J �.

L 1 ®�U? �� Sm �f� J = 2 �ó�¡p-u�, �¢
�Ø=�y
ù
��U? �¿(½
Ù�[��éÌ�rÝ,

����(½
Ù J �

SÒ U?/cm−1 �érÝ SÒ U?/cm−1 �érÝ

1 37970.7 W 37 35242.7 M

2 37576.3 W 38 35221.9 M

3 37449.4 W 39 34921.4 W

4 37213.9 M 40 34865.5 M

5 37164.6 S 41 34796.0 M

6 37029.6 M 42 34723.2 M

7 36976.1 M 43 34699.0 S

8 36929.2 M 44 34642.6 M

9 36873.3 M 45 34590.2 M

10 36760.2 S 46 34531.1 M

11 36701.7 M 47 34438.1 S

12 36644.4 M 48 34420.6 W

13 36592.5 M 49 34298.6 M

14 36515.2 M 50 34212.2 S

15 36474.4 M 51 34206.1 M

16 36391.2 M 52 34150.2 W

17 36362.3 M 53 34104.4 M

18 36302.4 S 54 33998.4 M

19 36257.7 M 55 33957.4 S

20 36248.0 M 56 33956.2 M

21 36201.0 M 57 33893.8 W

22 36188.5 S 58 33849.7 M

23 36084.6 M 59 33833.7 W

24 36057.7 M 60 33747.4 S

25 35931.8 M 61 33733.9 W

26 35838.6 M 62 33585.3 S

27 35821.3 S 63 33377.7 S

28 35768.7 M 64 33306.1 M

29 35747.0 M 65 33278.5 M

30 35730.4 M 66 33035.8 S

31 35594.0 M 67 31246.2 M

32 35569.3 M 68 30755.2 S

33 35547.6 M 69 30148.4 M

34 35487.6 S 70 30040.9 S

35 35460.9 S *71 32333.0 M

36 35258.9 M

∗ d��U? ��®�, �Ù J = 5.

�XL 3 ¤«, �ó�Äg��
 Sm �f
� 46 �äk J = 5 �ó�¡p-u�, ²wõu
L 2 ¤«� J = 2 ���ê8.

�éþããÚL±9§�¤Jø�1Ì&
E, ·�éÙ?1
'�Ú©Û, ¿��
�
Ð
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L 2 ����� Sm �f� J = 2 �ó�¡p-u�, �©Ø=
Äg�Ñ
ù
��U? �¿(½
Ù�[��éÌ�rÝ, 
����(½
Ù J �

SÒ U?/cm−1 �érÝ SÒ U?/ cm−1 �érÝ

1 36501.6 M 11 32118.0 W

2 34561.7 M 12 31894.6 M

3 33541.4 W 13 31819.4 S

4 33170.9 M 14 31782.4 M

5 33022.0 W 15 31690.2 M

6 32736.6 M 16 31409.4 S

7 32652.2 S 17 31334.3 S

8 32583.0 M 18 30896.3 S

9 32163.3 M 19 30864.2 W

10 32146.1 W

L 3 ����� Sm �f� J = 5 �ó�¡p-u�, �©Ø=
Äg�Ñ
ù
��U? �¿(½
Ù�[��éÌ�rÝ, 
����(½
Ù J �

SÒ U?/cm−1 �érÝ SÒ U?/ cm−1 �érÝ

1 37258.3 S 24 35300.0 M

2 37237.3 M 25 35238.0 W

3 37206.4 S 26 34868.0 W

4 37082.6 S 27 34839.4 W

5 37080.7 M 28 34514.9 M

6 37039.0 M 29 34454.3 W

7 37024.0 M 30 34377.8 M

8 36959.8 M 31 34324.5 W

9 36870.5 M 32 34230.3 W

10 36752.5 M 33 34173.0 W

11 36666.4 W 34 33795.2 W

12 36622.0 W 35 33770.3 W

13 36575.7 W 36 33634.7 W

14 36490.3 M 37 33489.4 S

15 36468.9 M 38 33481.1 M

16 36454.5 W 39 33444.7 W

17 36437.4 W 40 33403.9 S

18 36271.2 W 41 33063.0 W

19 36060.7 M 42 32891.9 S

20 35706.4 S 43 32695.2 W

21 35626.7 S 44 32669.2 W

22 35438.1 S 45 32121.8 W

23 35408.2 S 46 32085.2 M

Ú(Ø. 'X: �é¤&ÿ�����f��éA
�[��éÌ�rÝ, ·��±*	��
5Æ:

äk J = 5 ��, ÙÌ�rÝÊH'äk J = 2

���rÝ$, =Ù�érÝáu W ����
¤Ó'~²w�p�
. éd, ·��)º´: ä
k J = 2 ��´d-u´».¤&ÿ��, Ù�[
Ð�� 4f66s2 7F2; äk J = 5 ��K´d-u
´»/¤���, Ù�[Ð�� 4f66s2 7F3. Ï��
f3 7F2 �þ�9ÙØwÍpuÙ3 7F3 �þ�
9ÙØ, ¤±3�Y�üÚ-uL§¥, eü«-
u´»��[AÇÄ��Ó, Käk J = 2 ��A
T'äk J = 5 ���Ì�rÝ���
.

I��Ñ�´, du�©æ�
�c<ØÓ�
�-u´», ¤±âU3ØÓU�, $�3�Ó�
U�S&ÿ�c<�uy���f�. �Ï�é
AuØÓ�-u´», ÙÀJ½K�Ø���Ó.

¤±²LüÚ-u��, �f�U3ØÓ�-u�
þÙØ, l¦�&ÿ(J�Ø�Ó. w,, 3�½
�-u´�e, éu@
©z¥��·�¿�U
&ÿ��U?, �@�kü�¡��Ï: 1) Sm �
fd¥m���ÿó�¡p-u���[´B+
� 2) Sm �fd¥m���ÿó�¡p-u��
�[�,ÎÜÀJ½K, �´�ÿ�f�þ��f
ê�Ý��, ù��1>lÌ��rÝ�f¿�D
(¤ìv.

4 ( Ø

�©æ^VÚnÚ-uÚ1>l&ÿEâ,

é Sm �f3 30040—38065 cm−1 U�S� 136 �
ó�¡p-u��1Ì?1
XÚïÄ. ÏLé
¤¼�� Sm �f1Ì?1�[�©Û, �©Ø=
(½
ù
��U? �Ú�éÌ�rÝ, �
�Jø
Ùo�Äþ��¡�&E. Ø
é©z¥
� 71 ���U? �?1
(@�	, Ù¦&E
þ��©Äg��, l?�Ú´L
 Sm �f�
1Ì&E.

du Sm �f�1Ì(��©E,, ���(
½Ñ¢�¤ÿ½��f��k�?�Ú�¢�Ú
nØ�¡�ïÄ.

033201-6



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 3 (2012) 033201

[1] Boker J, Freeman R R, Cooke W E 1982 Phys. Rev. Lett. 48 1242

[2] Li J M 1983 Acta Phys. Sin. 32 84 (in Chinese) [o[² 1983 Ô
nÆ� 32 84]

[3] Xiao Y, Dai C J, Qin W J 2010 Chin. Phys. B 19 063202

[4] Dou W D, Dai C J, Li S B 2004 J. Quantat. Spectro. Radia. Trans.

85 145

[5] Li S B, Dai C J 2003 J. Quantat. Spectro. Radia. Trans. 77 345

[6] Li M, Dai C J, Xie J 2010 Acta Phys. Sin. 59 3154 (in Chinese)

[o´, ��ï, �� 2010 ÔnÆ� 59 3154]

[7] Jayasekharan T, Razvi M A N, Bhale G L 2000 J. Phys. B: At.

Mol. Opt. Phys. 33 3123

[8] Li C Q, Dai C J, Lu J 2000 Chin. Phys. B 9 500

[9] Yaseen M, Ali R, Nadeem A, Bhatti S A, Baig M A 2002 Eur.

Phys. J. D 20 177

[10] Lindsay M D, Dai C J, Lyons B J, Mahon C R, Gallagher T F 1994

Phys. Rev. A 50 5058

[11] Lindsay M D, Cai L T, Schinn G W, Dai C J, Gallagher T F 1992

Phys. Rev. A 45 231

[12] Li S B, Dai C J, Sun W, Xue P 2002 J. Elec. Spectro. Rela. Phen.

127 183

[13] Jones R R, Dai C J, Gallagher T F 1990 Phys. Rev. A 41 316

[14] Ali R, Yaseen M, Nadeem A, Bhatti S A, Baig M A 1999 J. Phys.

B 32 953

[15] Yi J, Park H, Lee J 2001 J. Kore. Phys. Soci. 39 916

[16] Zhao H Y, Dai C J, Guan F 2009 Acta Phys. Sin. 58 215 (in

Chinese) [ëö=, ��ï, '¹ 2009 ÔnÆ� 58 215]

[17] Hu S F, Zhang S, Mei S M, Qiu J Z, Chen X 1990 J. Quantat.

Spectro. Radia. Trans. 43 75

[18] Qin W J, Dai C J, Xiao Y, Zhao H Y 2009 Chin. Phys. B 18 3384

[19] Jia L J, Jing C Y, Zhou Z Y, Lin F C 1993 J. Opt. Soc. Am. B 10
1317

[20] Zhao H Y, Dai C J, Guan F 2009 J. Phys. B 42 065001

[21] Jayasekharan T, Razvi M A N, Bhale G L 2000 J. Opt. Soc. Am.

B 17 1607

[22] Jayasekharan T, Razvi M A N, Bhale G L 1996 J. Opt. Soc. Am.

B 13 641

[23] Gomonai A I, Plekan O I 2003 J. Phys. B: At. Mol. Opt. Phys. 36
4155

[24] Pulhani A K, Shah M L, Vas Dev, Suri B M 2004 J. Opt. Soc.

Am. B 21 1117

[25] Martin W C, Zalubas R, Hagan L 1978 Atomic Energy Levels—

The Rare-Earth Elements (Washington: National Burean of Stan-

dards) p162

[26] Guan F, Dai C J, Zhao H Y 2008 Chin. Phys. B 17 3655

Study of spectra of even-parity highly excited
states of Sm atom∗
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Abstract

Spectra of even-parity highly excited states of the Sm atom have been systematically studied with two color three-step excitation

and photoionization detection method. With two different excitation paths, the atom is resonantly excited to the given bound states

where it is detected by photoionization. The wavelength of the first laser is fixed at 627.50 nm or 624.41 nm so that the Sm atom can be

excited to the two different intermediate states with the 4f66s6p configuration. Then the wavelength of the second laser is scanned from

440 to 700 nm to further excite the atom, so that the highly excited states in the 30040–38065 cm−1energy range can be populated.

Based on the accurate calibration of wavelength and the selection rule, the level energies of 136 even-parity states and their relative line

intensities are determined with a unique assignment of the momentum. Except for the level energies of 71 even-parity states that are

confirmed by the present work, all information provided in this work has not been reported previously.

Keywords: spectrum of Sm atom, even-parity highly excited state, two-step resonant excitation, photoionization
detection
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