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¢�¥ÏLp|�[ 689 nm -1Ä$/¤n­��$U��fÙØ, Ú\ 688 nm -1UCn­��$U

�m��fÙØ, |^Ä$1�&ÿ1�m©l��{*ÿwè7á+�f�n­�U�m�[ (5s6s)3S1 →
(5s5p)3Pj(j = 0, 1, 2) �áÂÌ�, éAn^�[��-1Åã� 679 nm, 688 nm Ú 707 nm. &ÿn­��f�[

Ì��±^u+�fe%¥2Ä$1 707 nm Ú 679 nm -1ªÇ���£½, �'uÏ~|^�nD4Eâ, �±

r2Ä$1ªÇ£½3�f�[Ì�þ, k|uJp+�fe%¥Ð¼�fê8��Ï­½5.

'�c: n­�, p|�[, -1­ª, 1¨

PACS: 32.30.–r, 32.70.Jz, 06.30.Ft

1 Ú ó

1¨´ïá3�f½lf�1ÅÅã�[�

�mªÇÄO [1−5]. 3&ÿªÇ�¡�'��Å

¨�A� GHz, 1¨�&ÿªÇO��Az THz,

¤±8c1ªI�Ø(½Ý��� 10−18 þ?, ¿

k"¤�#���mªÇÄO [6,7]. p°Ýe�f

1¨y®²3éõ­�Ôn¯K�ïÄ�¡��


A^ [8,9], 'X3�y2Â�éØÚþf>Äå

Æ��
Ä��n9&ÿÄ�Ôn~ê��m�

��Cz���¡, ÏdC
c�<�2��\

/ïÄ.

+e�f���´¢y+�f1¨�Ä:, 3

¢�þ�¦¤Ð¼�e�f§Ý¦þ$�ê8v


õ, +�fÐ? Doppler e%L§´ÏLü­

�ó4�[ (5s2)1S0 → (5s5p)1P1 5¢y [10]. d

uU?XÚ�Øµ45E¤Ü©�f3²L�X

��[Ë��âU£�Ä�. ù�3é�§Ýþ

K�
Ð¼�e�fê8ÚÆ·. ¢�¥ÏLÚ

\ 679 nm Ú 707 nm ��2Ä$1, éAn­��

[� (5s6s)3S1 → (5s5p)3Pj(j = 0, 2) ¦U?XÚ

µ4, �ò�f�Ð¼�ÇÚÆ·Jp��êþ

? [10,11]. 2Ä$1ªÇ�¤£¬Úå¤Ð¼�f

ê8�~�, �duü­��n­�m´ü@�p

Õá�U?XÚ, �n­�Ä��æ­�3�~�

¹e�fÙØê8AO$, Ã{��ÏL 679 nm,

707 nm 1-u�[ÿ��[Ì�, ¤±8c2Ä$

1�ªÇ­½~^��{´nD4­ªEâ [5], �

T�{´òªÇ£½3���é�ªÇ:
Ø´

ý���f�[�þ, é¢�XÚ��Ï­½5k

��Ø|�K�, ¿�D4n�Å���ÚnN�

§Ñ¬¦��XÚ�éE,.

� © Ä k © Û 
 � � 2 Ä $ 1 707 nm

Ú 679 nm �ªÇ��éÐ¼e�fê8�K�,

¢�¥ÏL 689 nm -1Ä$¢yü­��n­
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�m�p|�[, /¤n­��$U��fÙØ,

\\ 688 nm -1UCn­�U�m��fÙØ,

¦�f3 (5s5p)3P0 Ú (5s5p)3P2 þk
ÙØ©Ù,

ÏL|^�m©l��{&ÿ�+�fn­��

[ 707 nm, 679 nm Ú 688 nm �áÂÌ�, Tn­

��[�f��áÂÌ��±^u+�fe%¥

2Ä$1 707 nm Ú 679 nm -1�ªÇ£½. Ó�

��Ä$� 689 nm -1¦�[�n­���f3

�Ý©Ùþ?1
ÀJ, �ÀJÄ$�n­���

fäkéÄ��Ý©Ù, l
¦*ÿ��n­��

[áÂÌ���°��u�fåî� Doppler \°

�°. ù��±r2Ä$1ªÇ£½3�f�[Ì

�þ, k|u+�fe%¥Ð¼�fê8��Ï­

½5.

2 +�f�ü­��n­��[9�

m�p|�[

+´1 5 ±Ï IIA x�wè7á��, �	�

k 2 �d>f, duü>f�g^ÍÜ�ØÓ, �

)äkü­� (S = 0) Ún­� (S = 1) ü|Ø

Ó��fU?(�NX, +�f�U?(�Xã 1

¤«.

+ � f ü ­ � m � (5s2)1S1 → (5s5p)1P1

U ? � [ � ó 4 � [, Ñ l > ó 4 � [ À J ½

K ∆S = 0, éAU?�[Å�� 461 nm, Ùg,

�°� 32 MHz. n­�U�m��[ (5s6s)3S0 →

(5s5p)3Pj(j = 0, 1, 2) ��Ì>ó4�[ÀJ½

K, éAn^�[��-1�� 679 nm, 688 nm

Ú 707 nm, Ùg,�°©O� 1.75 MHz, 5.2 MHz

Ú 8.9 MHz[3,10]. �~�¹e, du�f3n­

� 3P1 þÙØé�, ¤±n­�1ÌØU��&

ÿ. �â>ó4ÀJ½K, ü­��n­�m�

�[´B+�[, ��X�fÌþfê�O�,

L-S ÍÜ�m��^��5�f93�éØ�A

�?�e, ü­��n­�m�>fg^ÍÜ�

p�^®²�±Ú�m�¥ÕUþ��'[, ù

�ü­�Ún­�Ñy�·Ü, nØþ�B+�

[C�
k�½Ë�Ç�p|�[. ¿�X�f

�þê�O�, ü­�Ún­�mp|�[Ë�

ÇC��5�� [12]. éuwè7á¥����

f, ~X±�f�ü­�Ún­�m´vk�p

�[, §�´ü@�pÕá�1Ì, Ã{��|

^1-u�[5¼��fÌ�, �kpUâf½

ö�>��{âU¦�flü­��[�n­

� [13]. �'��±�f, �­�+�f¥ü­�

�n­�m (5s2)1S0—(5s5p)3P1 p|�[, ���

?11-u�[, éAU?�[Å�� 689 nm, g

uË��Ç Γ1S0→3P1 = 4.7 × 104 s−1, g,�°

� 7.6 kHz[14,15]. T�[äkÄ�°!�Æ·Úg

uË�Ç��A:, �^uÄ�°�fe%, Ùõ

ÊVe%4�§Ý�� 180 nK, �u1f�À4�

¤U����$§Ý� (Tmin = Tr/2 = 230 nK).

3+�f1¨e�f��XÚ¥, Tp|�[�^

u¢y�f��? Doppler e% [15].

ã 1 +�f1¨¥�fe%�'�U?ã
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3 n­��[ (5s6s)3S1 → (5s5p)3P0

Ú (5s6s)3S1 → (5s5p)3P2 �+�f

Ð?e%

l + � f U ? ã 1 ¥ � ± w Ñ, 3 + �

f Doppler e % ¥ l Ä � (5s2)1S0 � [ � - u

� (5s5p)1P1 ��fØ
ÏLguË�!É-Ë�

£�Ä�	, Ù¥�k�Ü©¬ÏL�½�Ë��

ÇÙØ3 (5s4d)1D2 � (Γ1P1→1D2
= 3.9×103 s−1),

,�3n­� (5s5p)3P2 Ú (5s5p)3P1 �)�½�

ÙØê (Γ1D2→3P2 = 6.6 × 102 s−1, Γ1D2→3P1 =

1.34 × 103 s−1), ��2dn­� (5s5p)3P1 �ÏL

guË��[�ü­�Ä� (5s2)1S0(Γ3P1→1S0 =

4.7 × 104 s−1)[3]. ùÜ©�fI�²L�X��

[Ë��âU£�Ä�, ù�du�fU?XÚ

Øµ43é�§ÝþE¤
+�fe%L§¥

�fC1�ÇÚÐ¼�fê8Ñ'�$. +�f

n­�U?�[ (5s6s)3S1 → (5s5p)3Pj(j = 0, 2)

¤éA�-1Å�� 679 nm Ú 707 nm. ÏL|

^ 707 nm Ú 679 nm ¦��n­��[ 3S1 →3 P2

Ú 3S1 →3 P0 �ÍÜ, ?
�Ø
Ï�f3n­�

U� 3P2 Ú 3P0 �þ�à8
K� Doppler e%¤

Ð¼�fê8, �±¦�f�Ð¼ê8ÚÆ·Ñk

²w�Jp [10,11].

2Ä$1µ4U?�L§´ÏLguË��

[dn­� (5s5p)3P1 ��ü­�Ä� (5s2)1S0,

?3n­� (5s5p)3P2 Ú (5s5p)3P0 ��f²L2

Ä$1 707 nm Ú 679 nm Ä$� (5s6s)3S1 U�,

¦¢¦��f­#ë\��f Doppler e%L§

¥. ��ÍÜn­��[� 707 nm Ú 679 nm -1

ªÇ��éÐ¼�fê8ké��K� [16−19], n

Ø�[©ÛÐ¼�fê8�±L��

N ∝ η
Γ3P2→3S1

2
f(I,∆)

+ξf(I,∆)
Γ3P0→3S1

2
f(I ′,∆′), (1)

ª ¥ η Ú ξ © O � ü ­ � � n ­ � � [

¥ ¢ ¦ � ² 707 nm Ú 679 nm - 1 Ä $ �

^ d (5s5p)3P2 → (5s6s)3S1 Ú (5s5p)3P0 →
(5s6s)3S1 �[� (5s5p)3P1 ­#ë��e%L§

��fê8¤Ó�'~Xê, Γ3P2→3S1 , Γ3P0→3S1

�éA�ü^�f�[��guË��Ç, f(I,∆)

Ú f(I ′,∆′) ©O�3 707 nm Ú 679 nm -1�

^eéA (5s5p)3P2 → (5s6s)3S1 Ú (5s5p)3P0 →
(5s6s)3S1 �f�[Ñ�ÇrÝ,

f(I,∆) =
2I/Isat

1 + I/Isat + 4∆2/Γ 2
3P2→3S1

, (2)

f(I ′,∆′) =
2I ′/I ′sat

1 + I ′/I ′sat + 4∆′2/Γ 2
3P0→3S1

, (3)

I , I ′ � 2 Ä $ 1 707 nm Ú 679 nm - 1 1 r,

∆, ∆′ �1��þ, Isat, I ′sat ��f�[�éA

��Ú1r, O�¥�1r� 5 ���Ú1r,

� g � � ° © O � Γ3P2→3S1 = 5.6 × 107 s−1,

Γ3P0→3S1 = 1.1 × 107 s−1, η Ú ξ © O � 0.32

Ú 0.68, � � � � Ð ¼ � f ê 8 � ü � 2 Ä $

1 707 nm Ú 679 nm -1���Cz'XXã 2

¤ «. Ï L O � � � 707 nm 3 ¥ % ª Ç � �

� 0.5Γ3P2→3S1 , Γ3P2→3S1 , 2Γ3P2→3S1 �, ¤Ð¼

�fê8~� 22.3%, 49.4%, 70.3%; 679 nm 3¥%

ªÇ��� 0.5Γ3P0→3S1 , Γ3P0→3S1 , 2Γ3P0→3S1 �,

¤Ð¼�fê8~� 8.1%, 23.2%, 42.4%. 2Ä$

1 707 nm Ú 679 nm Ó�Ñ����g,�°�,

¤Ð¼�fê8~� 57.1%. ÏL±þO��±

�Ñ, 3¢�¥é 707 nm Ú 679 nm �­ªäk

�p��¦, ¿�é 679 nm £½��ªÇ­½�

' 707 nm ��¦�p. Ó�é 679 nm Ú 707 nm

-1ªÇ��Ï­½5UJÑ
�p��¦.

ã 2 2Ä$1 679 nm Ú 707 nm ªÇ��éÐ¼�fê8�
K�

8c+�f Doppler e%¥2Ä$1 707 nm

Ú 679 nm �­ª, ~^��{´|^nD4­ª

Eâ5¢y£ª [20]. ù´Ï�n­�Ä��æ­
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�U?, �f3Ä��ÙØêé�, Ã{3¢�þ

|^ 707 nm Ú 679 nm -1-u�f�[5¼�

Ì�. Ù¥nD4­ªEâ��´ÏLòp­½

Ý�ë�n£½3äk$ªÇ¤£� He-Ne -1

ìþ, 2ò2Ä$1�ªÇ£½3ë�nþ. ÿ�

�­ª2Ä$1�ß�¸� He-Ne ë�1�ß�

¸m��é �, ±d��(½2Ä$1ªÇ�ó

�:. �duD4n�Å��ÄÚ��m§Ý¤

£Ñ¬�)ªÇËÄ, ¿�T�{´òªÇ£½3

���é�ªÇ:
Ø´ý���f�[�þ, 


=�2Ä$1�ë� He-Ne -1ß�¸m��é

 ���£ªë�¬Úå£ªØ�, ?
K�Ð¼

�fê8�­½5, �ª¬K��1¨�5U. ·

�¢�þ|^Ä�°p|�[ 689 nm Ä$�f�

n­�, ��Ä$� 689 nm é�f3�Ý©Ùþ

?1
ÀJ, �ÀJÄ$�n­���fäké

Ä��Ý©Ù. Ó�|^ 688 nm UCn­�m�

fÙØ©Ù, ¦ 707 nm Ú 679 nm éA��[U�

þäk
�fÙØ, l
�±��*ÿn­��[

Ì�, ¿�*ÿ���fÌ��°��u�fåî

� Doppler \°�°. |^ù«�{�ò2Ä$1

£½3�A��f�[Ì�þ, üØ
D4n�¤

£Ú He-Ne ë�1�ª£¤Úå�£ªØ�, k|

uJpÐ¼e�fê8��Ï­½5.

4 +�fn­�Ì��*ÿ

¢ � C � X ã 3 ¤ «, T ã � ¢ � * ÿ +

� f p | � [ � Ú á Â Ì � 9 n ­ � m � [

� (5s6s)3S1 → (5s5p)3Pj(j = 0, 1, 2) éA�á

ÂÌ��1´«¿ã. �^u+�fü­�Ún

­�mp|�[ (5s2)1S0 → (5s5p)3P1 � 689 nm

-11
, ´æ^ Littman (��1»	n�"�

�N-1ì, gd$��Ù�°�� 1 MHz, IO

ÑÑõÇ� 15 mW, ëY�N����u 8 GHz.

��+�f Doppler e%¥2Ä$1�n­��

[ 707 nm Ú 679 nm -11
, �æ^ Littrow (

��1»	n�"��N-1ì. ©O�^u+

�fn­�U�m��[ (5s6s)3S1 → (5s5p)3P2

Ú (5s6s)3S1 → (5s5p)3P0, ÙIOÑÑõÇ©O

� 35 mW Ú 25 mW, ëY�N����u 1.5 GHz.

éAun­� (5s6s)3S1 → (5s5p)3P1 U��[

� 688 nm -11
, Ó��´IO� Littrow (

�1»	n�"��N-1ì, IOÑÑõÇ©

O� 25 mW, ëY�N����u 1 GHz. ­ªX

Ú¥+�få��)C�3©z [17] ¥®k�[

�`². T�fåäkéÐ���5 (uÑ��

u 25 mrad) Úå¥�fm-E4��A5, Uk�

�ü$ Doppler �AÚ-E�Aé*ÿÌ��°�

K�.

ã 3 ¢�ÿþ 707 nm, 679 nm Ú 688 nm n­��[áÂÌ
�Ú 689 nm p|�[�ÚáÂ�ÚF1Ì��C�«¿ã

�
*ÿ�n­��[ 707 nm Ú 679 nm ��

fÌ�, Äk|^ 689 nm -1Ä$¢y�flü

­� (5s2)1S0 �n­� (5s5p)3P1 �p|�[, /

¤n­�U� (5s5p)3P1 �fÙØ, \\ 688 nm

- 1 U C n ­ � m � � f Ù Ø l (5s5p)3P1 ©

Ù � (5s5p)3P0 Ú (5s5p)3P2 þ, ¦ � f 3 n ­

� (5s5p)3P0 Ú (5s5p)3P2 þ�k
ÙØê©Ù, ù

�Ò�±|^ 707 nm Ú 679 nm -u (5s6s)3S1 →
(5s5p)3P2 Ú (5s6s)3S1 → (5s5p)3P0 �[, *ÿn

­��f�[áÂÌ�, �+�f Doppler e%¥

2Ä$1 707 nm Ú 679 nm �ªÇ­½Jø
�

«��£½3n­��f�[Ì�þ��{.

Ä�°p|�[ 689 nm Ä$�flü­��

n­�, �f?3U� (5s5p)3P1 �Æ·�� 21 µs,

173201-4
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+¬�\9� 630 ◦C, ù�+�f��9�Ý�

� 520 m/s, ²L� 1.1 cm �?3n­� (5s5p)3P1

��fê8ü�oê8� 1/e, ¤±3¢�¥�

ò 689 nm Ä$1Ú 707 nm, 679 nm &ÿ13�

m©m, &ÿ+�fn­��[�áÂÌ�, ±d

�±;���-1ì3­ªL§¥�f�Zy�

éªÇ­½�K�. ¢�¥ 689 nm -1�å²L

�lì\�� F-P n, ^5iÀ-1�ü�5Ú

N���, ,	�å-1²L�/*å1��»

d 1.2 mm *� 5 mm, R��\�fý�n¥, -

11r� 6.3 mW/cm2. 3�-11åÚ�fåü

öþR��ç���þ^g��p(¯Ý1>

&ÿì (Hamamatsu S1337) PD5 5&ÿÂ8��

d 689 nm -1-u+�fp|�[Ë��F1,

Ó�|^g��1>&ÿì PD4 &ÿÙ�Úá

Â&Ò.

ã 4(a) � 689 nm -1ì3×£��� 4 GHz,

+�f (5s2)1S0 − (5s5p)3P1 p|�[�F1Ì�,

ã 4(b) � F-P niÀ�ß�&Ò. (a) ¥��¸éA

ØÓg,´Ý+�fÓ ��F1Ì�, �p¸é

A�´ÀÚf (I = 0) 88Sr ��[Ì�, g¸´À

Úf (I = 0) 86Sr ��[Ì�, ,	���n�¸

´¤�f (I = 9/2) 87Sr �n^�°[U?�[�

Ì�. 86Sr � 88Sr �Ó � £� –164 MHz, 87Sr

�n��°[U?�[� 88Sr �Ó � £©O

� 1352 MHz, 221 MHz, –1241 MHz. Ù¥ 88Sr �F

1�¸��°� 52 MHz, ù´d¢�^�¤��

î� Doppler O°!Þ�O°!-1�°�Ï��

Ó�)�, Ù¥î� Doppler \°ÓÌ�Ï� [19].

ã 4 (a) �+�fp|�[F1Ì�; (b) �iÀ F-P n�ß�
&Ò

ã 5(a), (b) �~� 689 nm -1ì�×£>Ø,

¿ò×£ç¸Å&ÒªÇü$� 1 Hz, -1VgB

L�f�^«��*ÿ��Ù�ÚáÂÚ�ÚF

1Ì�. ¢�*ÿ�
 88Sr, 86Sr ��ÚáÂ¸��

ÚF1¸, Ù¥ 88Sr ��ÚF1¸�°� 5 MHz,

��ug,�° 7.6 kHz, ù´Ì�´d 689 nm -

1ìgd$=���°Ú�fåuÑ����î

� Doppler �°\°�^E¤�. �
U4Ä$�

n­� (5s5p)3P1 ��fäk­½ÙØ©Ù, 3¢

�¥ò 689 nm -1ìªÇ£½3 88Sr �f��Ú

áÂ¸þ.

ã 5 (a) � 88Sr Ú 86Sr ��ÚáÂÌ�; (b) �éA��ÚF
1Ì�

Ú \ 688 nm - 1 ¦ � f Ù Ø l U

� (5s5p)3P1 Ä $ � (5s6p)3S2 Ú (5s6p)3S0 þ,

¦ 707 nm Ú 679 nm é A � � [ U � þ �

ä k 
 � f Ù Ø. Ò � ± ¢ y * ÿ n ­ �

� [ � � f Ì �. ¢ � ¥ 688 nm, 707 nm

Ú 679 nm n å - 1 3 � m þ � � ­ Ü, �

� 689 nm -11�3�mþv
�C�Ø­Ü,

nå-1²�/*å1��»C� 5 mm, 688 nm

-11r� 12.6 mW/cm2, 679 nm, 707 nm -1

1r©O� 3.9 mW/cm2 Ú 17.6 mW/cm2. 1>&

ÿì PD1 ^u*ÿn­��[ 688 nm �áÂ&

Ò. |^��� 1800 lines/mm 1»ò�^�f�

� 707 nm Ú 679 nm ü-13�m©m, 1>&ÿ

ì PD2 Ú PD3 *ÿ 88Sr �fn­��[ 707 nm

Ú 679 nm �áÂÌ�.

Xã 6(a) ¤«, é 688 nm -1?1×ª��

�� 1 GHz �� 88Sr �áÂÌ�, Ù�¸��°

� 9.4 MHz, 2ò 688 nm -1ì£½3Ù�f�[

173201-5
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��áÂ¸þ. �¤ 688 nm -1ªÇ�£½, ¦�

f3,	ü�n­� (5s5p)3P0 Ú (5s5p)3P2 þ�

k
­½�ÙØê©Ù. ã 6(b) Ú (c) �n­��

[ 679 nm Ú 707 nm � 88Sr �f��áÂÌ�, Ù

�¸��°�©O� 8.8 MHz Ú 12.6 MHz.

ã 6 (a), (b), (c) © O é A n ­ � (5s6s)3S1 →
(5s5p)3Pj(j = 1, 0, 2) �f�[�áÂÌ�

Ä k � � � f å � u Ñ � (25 mrad) é A

�î��Ý©þ¤�)�Ì�î� Doppler O

° (∆ν ≈ Vz/λ) �� 35 MHz, 
n�áÂÌ���

¸��°Ñ��uî� Doppler O°�. ù´Ï�

��Ä$�fü­� (5s2)1S0 �n­� (5s5p)3P1

�p|�[ 689 nm -1, �£½ 88Sr �f��Ú

áÂ¸þ, 689 nm -1éÄ$�n­���f3

�Ý©Ùþ®²?1
ÀJ, ù��k3�Úá

Â¸�°NC�Ý©Ù��fâU� 688 nm -

1Ä$� (5s6s)3S0 Ú (5s6s)3S2 U�þ. ù��À

J�Ä$�n­��fäkéÄ��Ý©Ù, ù

ÒE¤
n­�m�[áÂÌ��î� Doppler

O°�©�. Ó�lã 6 ¥�±wÑ, du1>&

ÿì PD1, PD2 Ú PD3 �OÃ�ê��, n­��

[ (5s6s)3S1 → (5s5p)3Pj(j = 1, 0, 2) �áÂÌ�,

�áÂ¸���'~éAun^�[�guË�

�°���'~ (1 : 3 : 5) 'X. 679 nm Ú 707 nm

-1�áÂ&Ò��¸��°©O� 6.8 MHz

Ú 11.3 MHz. Tn­��[�f��áÂÌ��±

^u+�fe%¥2Ä$1 707 nm Ú 679 nm -

1�ªÇ£½.

5 ( Ø

�©Äk3nØþ©Û
2Ä$1 707 nm

Ú 679 nm �ªÇ��é+�f Doppler e%¥Ð

¼�fê8�K�, �Ñ2Ä$13ØÓ���

éÐ¼�fê8�~�, ¿�©Û
nD4Eâ­

ª�Øv�?. ¢�þ·�|^
�m©m��

{, ±p|�[ 689 nm -1Ä$�flü­��

n­� (5s5p)3P1, ¿éÄ$�n­���f3�

Ý©Ùþ?1ÀJ, 2d 688 nm -1¦�f3,

	ü�n­� (5s5p)3P0 Ú (5s5p)3P2 þ�k
Ù

Øê©Ù, �ª*ÿ� 88Sr �fn­��[�á

ÂÌ�, Ù�°�u�fåî� Doppler \°�°.

T�{�±^uò+�f Doppler e%¥2Ä$

1 707 nm Ú 679 nm �ªÇ£½3n­��f�

��[áÂÌ�þ, �'��y3ÊH$^nD4

Eâ, du´&ÿýé�f�[�ªÇ, ¤±üØ


nD4Eâ¥Ïn���mªÇ¤£
�5�

£ªØ�, Jp+�fÐ?e%Ð¼�fê8�­

½5, �ª��Jp1¨5U�8�.
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Abstract

In this paper we present a method of observing triplet state transitions of strontium. The intercombination transition is employed

to pump the atom population from singlet-state (5s2)1S0 to triplet-state (5s5p)3P1 by a laser at 689 nm. Then 688 nm laser is also

employed to divide atom population into the two other triplet-state states (5s5p)3P0 and (5s5p)3P2. We can obtain the absorption

signals of triplet-state transition (5s6s)3S1 → (5s5p)3P0 and (5s6s)3S1 → (5s5p)3P2. And these atomic absorption signals can be

used for stabilizing the repumping light 679 nm and 707 nm directly to transition line of strontium. This method can be used in the

Doppler cooling of strontium atoms.
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