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Ultrashort pulse lasers are used for studying nonlinear optical phenomena and also for observing
ultrafast phenomena such as chemical reactions of molecules, and are widely used worldwide.
One of the most important parameters is the "pulse width", which is the time during which light
energy is concentrated. For shorter pulse width, nonlinear optical phenomena become remarkable,
and higher time resolution is possible. To estimate a pulse width, "autocorrelation" measurement is
used. In the autocorrelation measurement, light to be measured is divided into two, and the two
lights are combined again after a slight optical path difference is given (interferometer). When the
optical path difference is swept, the pulse time can be measured from the interference fringes
between the two light beams. Conventionally, Michelson interferometers are used for
autocorrelation measurement. With the Michelson interferometer, the distance between two optical
paths fluctuates, making it difficult to observe clear interference over a long period of time.
Therefore, it is necessary to prepare a reference laser for path difference reference. In this study,
we tried to use a displaced Sagnac interferometer. The displaced Sagnac interferometer consists
of common mirrors for the two optical paths, and hence the optical path difference is robust against
environmental fluctuations. Therefore, interference is observed clearly. On the other hand, it is
difficult to make the optical path difference large. In this study, the optical path difference is
changed by slightly rotating two glass plates. As a result, the phase structure of light is observed
very clearly and is stable for a long time without the use of the reference laser. In the current setup,
the optical path difference is up to about 1.5 mm, but if it can be extended to about a few cm,
application to Fourier transform infrared spectroscopy will be possible in the future.
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Pulse width measurement of ultrashort pulse lasers with a displaced Sagnac interferometer
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BENVAL—F— [ FREAZRZOARITEDLDNLEN. R FOLERIELGEDESRRREHRR T HEICHLFERSAT
BY. HRPTEHEFASNATING TOEEGNTA—F—F KT RLF—AEPLTVSREHTHA/ LRI THS, chh'kE
WEE R AZRENEGEE ., Fo. BRI BENS G5, /W ILAREAE T SAEELT. THEHEEIAL(ALLNS,
BEMEEAE TR, BIETEHRE 2 2K, TREDTAGRBEEZDHTEU 2 DDOREEGHE A (TS, LBEEZLLEE
FEZIC 2 DDRDEDFHENEILT %R FAL/NLAREEAETES, KELKALLNTWS FHBE XTI 7 LY FiBET
HBDRATIVIFHETIE 2 DOXBDEBMMNMESE , ENVVETHEZRBMICHI>THRATHENELL, TD1=0 . SR
AOL—Y—2R@ABTHILENHD AR TIE, BUEY v I F S ANSILERAH = BUEY vy I FHEtE 2
DORBEEHLTVDIS—LRENKBTHY . ABEDELEMNIFEALELWVEFELH D, COH. FENLWEETHASN
%, — AT KBEZREEDIENHLL, ELVSERANHD, ARRTIEK. 2 MODAFRTL— O T NEESEHIETHRERE
EERIEESESH, CORR. MESN-EHEHEETE. SRAL—Y 10T, XOMBEHELEHO THEIZ, M OREMICHT-
DTREICHATHENTE - RED LIV T TRIABREE 15 mm BEFTINLIN, H cm BEICEFTRCTERR,. 5
FO—)IEBMANDIEADERLAREICGLHEEFEIND,
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Ultrashort pulse lasers are used for studying nonlinear optical phenomena and also for observing ultrafast phenomena such as
chemical reactions of molecules, and are widely used worldwide. One of the most important parameters is the “pulse width”, which is
the time during which light energy is concentrated. For shorter pulse width, nonlinear optical phenomena become remarkable, and
higher time resolution is possible. To estimate a pulse width, “autocorrelation” measurement is used. In the autocorrelation
measurement, light to be measured is divided into two, and the two lights are combined again after a slight optical path difference is
given (interferometer). When the optical path difference is swept, the pulse time can be measured from the interference fringes
between the two light beams. Conventionally, Michelson interferometers are used for autocorrelation measurement. With the
Michelson interferometer, the distance between two optical paths fluctuates, making it difficult to observe clear interference over a
long period of time. Therefore, it is necessary to prepare a reference laser for path difference reference. In this study, we tried to use
a displaced Sagnac interferometer. The displaced Sagnac interferometer consists of common mirrors for the two optical paths, and
hence the optical path difference is robust against environmental fluctuations. Therefore, interference is observed clearly. On the
other hand, it is difficult to make the optical path difference large. In this study, the optical path difference is changed by slightly
rotating two glass plates. As a result, the phase structure of light is observed very clearly and is stable for a long time without the
use of the reference laser. In the current setup, the optical path difference is up to about 1.5 mm, but if it can be extended to about a
few cm, application to Fourier transform infrared spectroscopy will be possible in the future.
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