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Fig. 1  Configurational-coordinate diagram of

molecular vibrational energy levels.
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Fig. 2 The cooling model of SMPC and its en- .

ergy circulation. U, V are the ground
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state and the excited state separately.



374 % ¥ # Eid F#

ZATRRE, B E R R TR N D (ho (A, i€ (0, m)); 3. MEL
FMES vo LHIS FE FERED o MHE T —4 E. -E, K/MIBEEET: 4. tEL

Fou, FMSFERBE D (ho,(RF . JE (0, n) IF/IRBIEFRITE o, £ENE
R L, FHRERT A RENERER. EXIPERTRYTRAMERTL
%

(E.,—E,)—(E, —E, )——EV‘(w—w 13+2<w — @,_,]h

HP ERRERINERVER, o) o ﬁ%']jﬂﬁflkxfﬂgkﬁ’]ﬂﬁzﬂﬁ%—v mEE EX
PRIKABABHEL, AAERIEBEFHENOHE o, MBI M TER.
(E.,, —E)— (E, —E,) =—(m+nhe

B, RITTUEBRREANGFHRET (m+n)he K/PHRER, TIXHERKETFH
Fgtrahice, Mo FREETRES, AFHEE TS FHRE" YR EANEFRR
ERFENHMARTETARTROEM. HFAK—EHILEME . I XHNRERTE
B BAMFRETRFFERE K, WE TERERM LT RERBENET
BWET, B THEHEN. EULHYEER S, RIOTRAEETEIREFERT
MBS FHENCERTH. EENRIN T FREBEETHAMMWES, HREIFRE
HBHF-HFRESMPC) . EXAFMEET, B4 G TFHREH L .

BAF-AFRIME/NHFHGRET, TEFWETHENETNE. BEHIFZH
DF-HFRARNEEHERHE AR EAESEBERITME. NBEAN G TENHEKX
B, D FHTOCET2KE B SFREKMWMBIIT. AW, 84098 H 8 R8¢
HotH A BRAEXREENTW. SBRTEERGBEEFEN TR, TEMRALE, A
TS0 T F RO ANE. WETEREH MR, SGFLTFERANGERYILER
o, BB B R 2% B 40 A0 B B T A T B RO S0 ES , tRR PR AR T Hil ek =R

VWS F-HTENEHSREN BT LEHEERRE SN TEH B RAET
FHOBFRY. TEFUBEFEXBUE T, BHEEREH G > FIIEERR TR
FEREXEHEN. DRETHAEST 1. MIERANAETFRHEERSETE BB
. FAELERMEFEAEAFF. WREFHENT 1, B0 A EFHaER
HEUTEPHEXTEKRBEHEF, AT T & 8.

TECHR S W) BRI B 43 - F TR 4 Ve B S B R S i R R, X i VA AR W R )
FEHEK. XEHRBRASEEEERENHIS THEFRXE. LR, BotH SRt Est
T BRERT —EMILEY, XPNJLEIE TR R R E. FHatR47m Ll
EHLTEE G F- TR R R L T 5 A BRI

3 #it51tat

L FE S F RE LB S ESO 9e S i & i SO, AT LIS i T %5
0 EREMFRMFT. B FAEN—E 8/ KRR HER.

77 — wum"vn - wvm—’uo _ 1 wvm—’u
max - -




B FHETS, B2 F- A THER 375

KA o =T BG T-HTRFB LRGBS RE, o, - SRR BESF-LT RN
HTHTRPIAE, o  ARHETHEALSHBERAE. YR, 5407 FEELAR
R BRI B H LR/, T EHA ATRESER M AREMEM R R
FRMPOCASR T ARRS, HKIE B SR H#T.

L AT, BRITAFETEEHE THMEMFE. RENBRSEEZBTRE
MBS F-HTROTRBE. b S 0E FRT A SH R SHEMEERE
B SRAHE W R T-HF R R RE.

£ £ X M

{ 1] Epstein R 1, Buchwald M I, Edwards B C et a/. , Nature, 1995, 377:500.

[ 27 Mungan E et al. , Phys. Rev. Lett. . 1997, 78:1030.

{ 3] Luo, Eisaman M D, Gosnell T R. Opt. Lett., 1998, 23.:639.

[ 4] Qin Weiping, Zhang Jiahua, Huang Shihua. Acta Physica Sinica. 1998, 47(8):1397 (in Chinese).
[ 5] Qin Weiping, E Shulin, Wang Shumei et al. , Chin. J. Lumin. . 1999, 20(2):123 (in Chinese).
{ 6 ] Qin Weiping, Zhang Jiahua, Chen Baojiu et al. , Chin. J. Lumin., 1999, 20(2):126 (in Chinese).
[ 7] Qin Weiping, Zhang Jiahua, E Shulin et al. , Chin. J. Lumin. , 1999, 20(#F)) .15 (in Chinese).
[ 8 1 Christiansen W H, Hertzberg A. Proc. IEEE, 1973, 61:1060.

[ 9] Pringsheim P, Z. Phys., 1929, §7:739.

[10] Chang M S, Eliiott S S, Gustafson T K et al. , IEEE J. Quantum Electron. , 1972, 8:527.

{117 Clark J L, Rumbles G. Phys. Rev. Lett., 1996, 76:2037.

{12] Mungan C E. Gosnell T R. Phys. Rev. Lett., 1996, 77.2840.

[13] Rumbles G, Clark J L. Phys. Rev. Lett., 1996, 77.:2841.

[14] Clark J L, Miller P F, Rumbles G. ]. Phys. Chem. A, 1998, 102:4428.

SINGLE MOLECULE-PHOTON CRYOCOOLER

QIN Weiping
(Laboratory of Excited State Processes. Chinese Academy of Sciences, Chungchun 130021, China)

Abstract

In this paper, we studied the micro mechanism of Anti-Stokes fluorescent cooling at
molecular scale. The conception of “Single Molecule -Photon Cryocooler (SMPC)” was
suggested for the first time. The viewpoint of cooling with one single molecular was
clarified. One single molecule can be the smallest cryocooler when some special condi-
tions are satisfied. We investigated its running processes and charactors through analyz-
ing the working principle of SMPC. At last, the key conditions that influencing on the
SMPC’s cooling efficiency of SMPC werc discussed.
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