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Abstract 

Experiments of transverse laser cooling for 
24
Mg

+
 beam have been performed at a small ion storage and cooler ring, 

S-LSR. The horizontal beam size and momentum spread are optically measured with CCD camera and PAT (post 

acceleration tube), respectively. The measured beam size with CCD camera is decreased from about 1mm to 0.55mm 

and longitudinal momentum spread measured with PAT increased near the resonant condition. This suggests transverse 

temperature was transferred to longitudinal direction with synchro-betatron coupling. 

 

S-LSR࣮ࢨ࣮࣮ࣞࢨ࣮࣮ࣞࢨ࣮࣮ࣞࢨ࣮ࣞࡢࡢࡢࡢ࣒࣮ࣅࢳࣥࣂ࣒࣮ࣅࢳࣥࣂ࣒࣮ࣅࢳࣥࣂ࣒࣮ࣅࢳࣥࣂࡿࡅ࠾࡟ࡿࡅ࠾࡟ࡿࡅ࠾࡟ࡿࡅ࠾࡟෭༷ᐇ㦂෭༷ᐇ㦂෭༷ᐇ㦂෭༷ᐇ㦂ࡢࡢࡢࡢගᏛⓗほ ගᏛⓗほ ගᏛⓗほ ගᏛⓗほ  
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 ி㒔኱Ꮫ໬Ꮫ◊✲ᡤ࡛2005ᖺࡾࡼ✌ാࡿ࠸࡚ࡋS-

LSR6ࠊࡣᅇᑐ⛠ᛶࢆᣢࡘ࿘㛗22.57mࡢᑠᆺࣥ࢜࢖⵳
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 ࠋࡓࡋධᑕ࡟CR-699ࡢ♫COHERENT࣮ࢨ࣮ࣞ
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ჾ )(COHERENT♫ࡢMBD-200)࡟ධᑕࠊࡋ⣸እ⥺
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 100 ࢫࢡࢽ࣮ࣔࣁ

Detuning -0.1GHz±0.05GHz 
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 PAT࡛ ᐃࡓࡋ㐍⾜᪉ྥࡢ㐠ື㔞ᗈ࡜ࡾࡀCCD࣓࢝
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 ࠋࡿ࠶ᅗ4㹼6࡛ࡀࡢ
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ᅗ4 ν㸻(2.068,1.105)ࡢࡁ࡜ࡢ 
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ඹ㬆௜㏆࡛Ỉᖹ᪉ྥࡀࢬ࢖ࢧ࣒࣮ࣅῶᑡࡢࡑࠊࡋ

୰࠸⊂ࡢ⠊ᅖ࡛㐍⾜᪉ྥ㐠ື㔞ᗈࡀࡾࡀ኱ࡗ࡞ࡃࡁ

ࡗࡼ࡟ࢢࣥࣜࣉࢵ࢝ࠊࡣࢀࡇࠋࡿ࠿ศࡀ࡜ࡇࡿ࠸࡚

࡚ᶓ᪉ྥࡢ ᗘࡀ⦪᪉ྥࢀࡽ࠼⪄࡜ࡵࡓࡓࡋື⛣࡟

ࡀࢬ࢖ࢧ࣒࣮ࣅỈᖹ᪉ྥ࡛ࡲ࡟0.55mmࡣᑠ࡛᭱ࠋࡿ

ῶᑡࠋࡿ࠸࡚ࡋ 

ࢺࣟࢡࣥࢩࡿ࠸࡚ࡗ࡞ࡃ▷ࡀᑑ࿨࣒࣮ࣅࠊࡋࡔࡓ

ࠊ࡛ࡢࡓࡗ࠶ࡀࡢࡶ࠸࡞ࡁᐃ࡛ ࠊࡣ࡛࣮ࣥࣗࢳࣥࣟ

ࠊ࡚ࡏࢃྜ࡜㇟⌧ࡿ࡞ࡃ▷࡚ࡗࡼ࡟ඹ㬆ࡀᑑ࿨࣒࣮ࣅ

 ࠋࡿ࠶ᚲせ࡛ࡀゎᯒ࡞ㄽⓗ⌮ࡸᐇ㦂࡟ࡽࡉ

㖄࡜Ỉᖹ᪉ྥ࡞࠺ࡼࡢν㸻(2.098,1.103)ࠊ࡟≉ 

┤᪉ྥࡢ࡛࣮ࣥࣗࢳࡿ࠸࡚ࡋࢢࣥࣜࣉࢵ࢝࡟᣺ࡿ⯙

 ࠋࡿࡍㄪᰝࢆ࠸
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