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Young’s interference experiment in the single-photon region using short optical pulses is
reported. Picosecond optical pulses at the wavelength of 410 nm, which are second harmonics
of pulses generated from a gain switched diode laser, have been used as a light source. The
pulse duration and the repetition rate were less than 40 ps and 10 MHz, respectively. Under
the single-photon region, where the incoming rate of photon in front of the double slits is
1.12X10° photons/s, i.e. a single photon exists in every 90 pulses, the interference pattern
has been observed by means of a photon-counting image acquisition system.

1. @ t & I

RBBEERTFLNIZDOWEZ, AHCS DT L
HONTWE, H Db, FHIIXOWKE LTORER
AU, REHNRRRFE L TOREERTEVDNTSE
foo g, RFOZEWERTERE LT, HEDLER
KBTI B YV S OTFHBERNILBIAIN BN,

BTFNRCINE, BTFORED IHERRIEL AT
REIN 3. $Hbb, FRERICENT, £7ux
Yy PEBBRTAEFIEE UTHRDLN, Z2ORKED
HEFRRIEOME LTEEBI NG, 2L T, Blldnz &
FIPDTETFRRFE LTRbN, ZOEERHERIME
RIEEOHIMED 2 BRTHEAL 5N B, CO&E, AHHE
PE—EFRETH->Thd, BEONRBTH-TH, £
DRFINEMNBR R ZE KL ALTHE05, EED
FHRIBHINZ C EREBICERINS. LbL,

CCTHEILFIREBICBY 2ETF0, £70v2Y) v b %
ED XD ITEIRY B % ERINICHED»D 5 L EREER
TETH53.

19814F, EEH LD~ ATHSELESIF, B—hFiRE
ICH BIBHIIET ¥ v 7 OTHBEBRZTY, BFrEE
ERFRIZEESY (B =72 2, PIAS) % H\ T,
2 RLEICEIZES 26T 2 —>—DiH L CHEBILL,
ZOBAERERLE LTTBBIENI NS ¢ & 2 BEL
122 COERBRTHE, XBFICEEKR 5 v 7 2B,
BRI THRIEE N 2 BEFHA 100 /s 17255 TH
XLThH, THELERSh, FHDRY v +2HL3
ERFHIESITBO FHEHE LR RBE C MR N
7.

ERICHAO SNIOER TR, BFOFHOHIRIRAS
HEDaEe—L 2R (ATHER L0+0EL &
it UCAS T 2TF ERFHTHTEHRII S DD TN



igrov AN TFRIETOTHER (&5 -

X, 1, EBRZROPIC 1@ EONRFBELET S L
X, ZORFHM2ENULTHIHRI S LB TAHZ
$, 1BYUTIRIES.

5, FEEE v ANREIC LB, RTFOFEER
K v ZORRBEINBZDOT, SVAMERE TSRS
LT, AV ARICEENERTFEISERTS 1ELIED
XS ICEET N, B L TAMT 2RT RIS T
WR Y oy b OFEECEET B LR, BFHOMEE
FERAZEETZ22ENTES. bhvbhid, BLYT,
COLIBEITFRETY v/ OFBEREZTL, 1
BOEASE LThEiINB—2—2DXFOMHEIICHS
BEETFHBLTWA T EARRLICOTHET .

2. % B&

ERROHEE Fig. 1IKRT. YV /7 OFiHBL
URBEZREEOPICELNICHEREOPICANTER
Ltc, vy v 7wz y bDRY v Migd 100 ym, &7
WZYy bORY v MEEERIR, ThER, Bem &
WBOum Thb. Fh, 22D XY v b OE ORI
24.5cm TH 5.

2RTEDNM BB L, PIAS ZH0c. COEED
BIEOWEL Fig. 2 1C0RT. REmICAHT 50830
TEECEFICERING, RBEEBRINICEFI<AM7
aFpvirsL—t (MCP) TH 107 fEicEfEs
N, CORNEFIEEENERMEE (PSD) TS b6

Light-proof Box

]Iwror

| |
— Image
PLP-01 H ~>—|Detector|~—|‘3mcessor |

ND Filter Slngle V Double —————————— —
Slit Slit PIAS

E] PMT
Photon
Counter

Fig. 1 Experimental setup for measuring the
interference pattern in the single photon region.
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Fig. 2 Schematic diagram of PIAS.
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Fig. 3 Young’s interference pattern and its in-
tensity profile in the single photon region. Each
incident photon generates a bright spot. The
observed intensity profile shows the accumula-
tion of bright spots.

Fig. 4 Intensity distribution obserbed when
one of the double slits is closed. No interfer-
ence pattern appears.
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