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ҕ૓ӝ� ন੗੹ӝ৉೟(quantum elec- 
trodynamics; QED)੄� �੹਷ߊ ࣗࣻ੄�
ݽ�ҟ୓৬�ҕ૓ӝߊ �٘р੄�ъೠ�࢚ഐ੘

ਊਸ� ੉೧ೞҊ� ઁযೡ� �ࣻ ੓ѱ� ೧� ઱঻

؀಴੸ .׮ �ੋ प೷� ઺� ೞա �ੋ ݃੉௼۽

Ҋ੹੸�ஏ࠺�੄ࡄ�ח੉੷(micromaser)ݫ
�ਸݶ �ഃղ঻ਸߋ �ࡺ ইۄפ� ۨ੉੷� ޙ

డ, ҟా҅৬� э਷� ۨ੉੷੄� ӝࠄ੸ੋ�
�ࢲ૕ীࢿ ন੗� ബҗ �ܳ ଺ইնਵ۽ �ॄ ۨ

੉੷� �೟੄ܻޛ �੹ীߊ ҕ೴ೞ৓׮. ੉റ�
݃੉௼ݫ۽੉੷ �ܳ оदҟ�৔৉ীࢲ�ҳഅ

ೠ� ݃੉௼ۨ۽੉੷(microlaser) �ܳ �೧܃࠺
�নೠ׮ ഋక੄� ҕ૓ӝ� QED ӝ߈� ۨ੉
੷о� ѐغߊ঻ਵݴ� ਗ੗-ҕ૓ӝ� ъѾ೤
ী�੄ೠ�ন੗�ബҗо�ҙஏغ঻׮.
Ӓ۞ա� ӝઓ੄� োҳח� ؀୓۽� ҟ੗ࣅ

ী�ӝ߈ೠ�ۨ੉੷ࣁ�ӝ�ஏ੿ী�Ҵೠغয�

੓঻ਵݴ� झಖ౟ �ۢ ஏ੿਷� ݆਷� ੉ۿ੸�

ҙबীب� ࠛҳೞҊ� ࠙ҟী� ೙ਃೠ� ֫਷�

�بх޹ �ীޙٸ ஏ੿੉� য۰ਛࢲ .׮਎؀
੄� উ҃ਗ� Үࣻ౱਷� ҟ੗ࣅী� ӝ߈ೠ� 2
ର� ࢚ҙೣ �ࣻ ࠙ҟߨ(Photon Counting- 
based Second-Order Correlation Spec- 
troscopy; PCSOCS)ਸ� ੉ਊೞৈ� ҕ૓ӝ�
QED ݃੉௼ۨ۽੉੷੄� झಖ౟ۢীࢲ�
઱౵ �ࣻ �ӣ׼ ബҗ �ܳ ҙ଴ೞח �ؘ ҕ೮ࢿ

 .׮
PCSOCSীࢲ� झಖ౟ۢ਷� ݃੉௼ۨ۽
੉੷�୹۱ਸ�Ҵ �ࣗ૓ز੗৬�рࢼदெݓ�

֥੉� नഐ �ܳ �दఅࢤߊ റ� ӒѪ੄� 2ର�
࢚ҙೣࣻ �ܳ ঳Ҋ� ಹܻী� ߸ജೞৈ� ঳য

૓׮. ҕ૓ӝ-ਗ੗� р� ઱౵ �ࣻ যӚթਸ�

ҕݺ�ઑѤ�Ӕ୊ী߄�ࢲԼоݴ�঳਷�झಖ

౟ۢਸ�пп࢓�ಝۨ�ݶࠁ੉੷੄�઺ब�઱

౵ࣻо� ҕ૓ӝ� ҕݺ� ઱౵ࣻ৬� ੌ஖ೞ૑�

ঋח׮ח�Ѫਸ�ഛੋೡ� �ࣻ ੓׮. Ӓ�ର੉
о۽߄��઱౵ ��઱౵ࣻݴೞ׼ӣী�೧׼ࣻ�

যӚթী�؀ೞৈ�࠙࢑�ҋݽ�ࢶনਸੋࠁ�

׮ (Ӓ �ܿ 1a). ੉৬� э਷� അ࢚਷� ੸߈ੌ
�ੋۨ੉੷ীبࢲ�ੜ�ঌ۰ઉ�੓ਵա�઱౵

ࣻ੄� �ӣ੄׼ ௼ӝо� ੉ٙޛ૕җ� ҕ૓ӝ�

ݽ �٘ ѐѐ੄� ҕ૓� ౠࢿী �݅ ҙৈؼ� �ࡺ

Ӓ �ٜ р੄� Ѿ೤� ࢚ࣻо� যڃ� ৉ೡਸ� ೞ

�૑ח աఋա૑� ঋ׮ח. ੉ח� ѐѐ੄� ਗ
੗о� ѻח� Ѿݏ਷� ࢚ഐ੘ਊ੉� ݃ҳ੟੉

ޙٸ�঻ӝغ�ಣӐ(stochastic average)۽
ੋ �ؘ ݃੉௼ۨ۽੉੷੄�઱౵ �ࣻ �חӣী׼

Ѿݏ਷�ബҗо�ಣӐغ૑�ঋ਷�଻۽�Ӓ؀

.׮�թই�੓۽
�ࠄ प೷ীחࢲ� ਗ੗-ҕ૓ӝ� р� Ѿ೤�
࢚ࣻ੄� ௼ӝ �ܳ ҕ૓ӝ� ഫݽ �٘ ೐۽౵ੌ�

ղীࢲ� ਗ੗࠿੉� ૑աоח� ۽҃ �ܳ ઑ੺

ೞৈ�߸ചदఆ� �ࣻ੓঻׮. Ӓ�Ѿҗ�઱౵
࠺�ӣ੄�௼ӝо�Ѿ೤࢚ࣻ੄�ઁғী׼ࣻ�

۹ೞৈ� ૐоೣਸ� ഛ �ੋ ೡ� �ࣻ ੓঻׮. 
(Ӓ �ܿ 1c) ژೠ� ಐೝ� �۽ࣻ҅ �חغਊࢎ
ਗ੗�೒۟झ(flux) �ܳ ૐоदఇীۄٮ��઱

౵ �хೞѱ�ૐоೞৈ�ਗ੗�ೠ޹�ӣ੉׼ࣻ�

ѐ׼� 2.3 kHz ݅ఀ੄�઱౵ �ࣻ੉ز੉�ҙ

ஏغ঻߈ੌ .׮੸ �ੋ ۨ੉੷ীࢲ� ੉� ч਷�

दೡ�݅ޖ �ఀ੘׮.
઱౵ �ࣻ �ӣ਷׼ �ب಩ীࢶ ৔ೱਸ� ஖޷

ח �ؘप೷ীࢎ�ਊػ�ਗ੗࠿੉�о૑Ҋ�੓

�ח ਗ੗ �ࣻ ਃز੉� ௾� ৔ೱਸ� �ח׮஘޷

Ѫਸ� ഛੋೞ৓׮. ૊, ನই �࣠ ഋక੄� ਗ

੗ �ࣻ࠙ನী�੄೧࠺�ࢲҕݺ�ઑѤীࢲ�ૐ

оػ� �಩੉ࢶ ҙஏغ঻ਵݴ� ҟ੗ �ࣻ ࠙ನ

ী�੄೧ࢶ�بࢲ಩੉�ࣗ಩�ૐоೞח�Ѫਵ

�۽ ৘ஏ׮ػ (Ӓ �ܿ 1b). ੉ח� ੉ઁԈ� ঌ
۰૓�ۨ੉੷ࢶ�಩੄ࢤߊ��ਃੋҗח�੹ഃ�

׮ .׮੉્פழݫܲ�
�ೠژ ਗ੗� ೒۟झ �ܳ ҅ �ࣘ ૐоदఃݶ�

݃੉௼ۨ۽੉੷� ౠਬ੄� �઺׮ �డ੉ޙ ա

ఋդ׮. ੉ח� ъѾ೤� ઑѤ� ೞীࢲ� ੉ٙ�
�ਸ�ѻӝز�૓࠺ۄ�਷ݏ૕੄�࢚కо�Ѿޛ

ੋޙٸ �࠺ۄ ؘ, ૓ز੄� пبо� �ܳب360
ֈযࢲ�ਗ੗�࢚కо�ઁ੗ܻج�۽ই ٸৢ�

ӝо�ц੘झࣁ�੉੷ۨ�׮݃ �۠ૐо ࠁܳ�

੉ח�Ѫ੉�ঌ۰ઉ�੓׮. ઱౵ ژ�ӣ׼ࣻ�

ೠ� ઱ӝ੸ �ੋ ਗ੗� ࢚క੄� ߸ചী� ੄೧�

Ѿ੿׮�ݴغ઺ޙ�డਸ�૑զ׮݃ٸ��ц੘

झ �۠ хࣗ �ܳ �઺׮ .׮ੋࠁ �డޙ ઑѤী
�ࢲ झಖ౟ۢਸ� ঳য� �ݶࠁ �ف о૑� ௼ӝ

੄�઱౵ पਸ�ഛੋࢎ�חӣ੉�ҕઓೞ׼ࣻ�

ೡ� �ࣻ ੓׮. ੹୓੸ਵח۽� ਗ੗ࣻо� ૐ
оೣী� �ۄٮ ઱౵ �ࣻ যӚթਸ� ࢚ࣧೞח�

�۽ೱਵߑ ࣻ۴ೠ׮. ੉৬� э੉� ъೠ� ઱
౵ �ࣻ �ӣ਷׼ ҕ૓ӝ੄� ઱౵ �ࣻ যӚթਸ�

झझ࢚ࣧ�۽दఃݫ�חழ્פਸ�ઁҕೣਵ

۽ �ॄਗ੗द҅৬�э਷�੿޻�ஏ੿ী�੉ਊ

�ؼ �ࣻ੓ਸ�Ѫ੉׮.
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