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WHAT IS CLAIMED IS: 

 1.  A measurement device comprising: 

          an illumination unit for emitting light including 

illumination light having a first wavelength and 

illumination light having a second wavelength, and 

configured to illuminate a first alignment mark provided on 

a first member and a second alignment mark provided on a 

second member and illuminate a third alignment mark 

provided on the first member and a fourth alignment mark 

provided on the second member; 

          a detection unit configured to detect light from 

the first and second alignment marks and light from the 

third and fourth alignment marks; 

          a processing unit configured to obtain a relative 

position between the first and second alignment marks based 

on the detected light from the first and second alignment 

marks, and a relative position between the third and fourth 

alignment marks based on the detected light from the third 

and fourth alignment marks; and 

          an adjustment unit configured to adjust a 

relative amount between a light amount of illumination 

light having the first wavelength and a light amount of 

illumination light having the second wavelength so that a 

relative value between a detection light amount of the 
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light from the first and second alignment marks detected by 

the detection unit and a detection light amount of the 

light from the third and fourth alignment marks detected by 

the detection unit falls within a predetermined range. 

 2.  The measurement device according to claim 1, 

          wherein the adjustment unit includes a changing 

unit configured to change output energy of a first light 

source configured to emit the illumination light having the 

first wavelength and a second light source configured to 

emit the illumination light having the second wavelength, 

and 

          wherein the adjustment unit is configured to 

control the changing unit to adjust a relative amount 

between a light amount of the illumination light having the 

first wavelength emitted from the first light source and a 

light amount of the illumination light having the second 

wavelength emitted from the second light source. 

 3.  The measurement device according to claim 1, 

wherein the adjustment unit is configured to adjust the 

relative amount between the light amount of illumination 

light having the first wavelength and the light amount of 

illumination light having the second wavelength so that a 

relative value between a detection light amount of the 
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light from the third alignment mark and a detection light 

amount of the light from the fourth alignment mark detected 

by the detection unit falls within a predetermined range. 

 4.  The measurement device according to claim 1, 

          wherein the detection unit includes an image 

sensor configured to obtain an image of an alignment mark, 

and 

          wherein an image of the first, second, third, and 

fourth alignment marks is obtained by an imaging plane of 

the image sensor. 

 5.  The measurement device according to claim 1, 

wherein measurement accuracy of the relative position 

between the first and second alignment marks obtained by 

detecting the light from the first and second alignment 

marks by the detection unit is higher than that of the 

relative position between the third and fourth alignment 

marks obtained by detecting the light from the third and 

fourth alignment marks by the detection unit. 

 6.  The measurement device according to claim 1, 

wherein the first alignment mark is a first diffraction 

grating having a period in both a first direction and a 

second direction different from the first direction, and 
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the second alignment mark is a second diffraction grating 

having a period in the second direction, the period of the 

second diffraction grating being different from that of the 

first diffraction grating in the second direction. 

 7.  The measurement device according to claim 6, 

          wherein the detection unit includes an image 

sensor configured to obtain an image of an alignment mark, 

and 

          wherein the image sensor is configured to obtain 

an image of a moiré pattern produced by the first and 

second diffraction gratings, an image of the third 

alignment mark, and an image of the fourth alignment mark. 

 8.  The measurement device according to claim 7, 

wherein the adjustment unit is configured to adjust the 

relative amount between the light amount of illumination 

light having the first wavelength and the light amount of 

illumination light having the second wavelength so that a 

detection light amount of light from an end of the first 

and second diffraction gratings detected by the detection 

unit is smaller than twice a detection light amount of 

light from a central part of the first and second 

diffraction gratings. 
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 9.  The measurement device according to claim 1, 

further comprising a control unit configured to determine a 

target light amount of the illumination light having the 

first wavelength and a target light amount of the 

illumination light having the second wavelength so that the 

relative value between the detection light amount of the 

light from the first and second alignment marks and the 

detection light amount of the light from the third and 

fourth alignment marks detected by the detection unit falls 

within the predetermined range, and 

          wherein the adjustment unit is configured to 

adjust a light amount of the illumination light having the 

first wavelength and a light amount of the illumination 

light having the second wavelength to the determined 

respective target light amounts. 

 10.  The measurement device according to claim 1, 

wherein the adjustment unit is configured to adjust the 

relative amount between the light amount of illumination 

light having the first wavelength and the light amount of 

illumination light having the second wavelength so that the 

detection light amount of the light from the first and 

second alignment marks and the detection light amount of 

the light from the third and fourth alignment marks 

detected by the detection unit are greater than or equal to 
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40% of a maximum light amount detectable by the detection 

unit. 

 11.  An imprint apparatus for forming a pattern on an 

imprint material on a substrate by using a mold, the 

imprint apparatus comprising: 

          the measurement device according to claim 1 

configured to measure a relative position between an 

alignment mark provided on the substrate and an alignment 

mark provided on the mold; and 

          an alignment unit configured to align the 

substrate and the mold based on the relative position 

measured by the measurement device, 

          wherein the substrate and the mold are aligned by 

using the alignment unit, and the pattern is formed on the 

imprint material on the substrate by using the mold. 

 12.  A method for manufacturing a product, the method 

comprising: 

          forming a pattern on a substrate by using the 

imprint apparatus according to claim 11; 

          processing the substrate on which the pattern is 

formed; and 

          manufacturing the product from the processed 

substrate. 
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 13.  A determination method for determining a light 

amount of illumination light having a first wavelength and 

an illumination light amount of light having a second 

wavelength different from the first wavelength in measuring 

a relative position between an alignment mark provided on a 

first member and an alignment mark provided on a second 

member by using illumination light including the 

illumination light having the first wavelength and the 

illumination light having the second wavelength, 

          the measuring including 

          illuminating a first alignment mark provided on 

the first member and a second alignment mark provided on 

the second member and illuminating a third alignment mark 

provided on the first member and a fourth alignment mark 

provided on the second member by using the illumination 

light including the illumination light having the first 

wavelength and the illumination light having the second 

wavelength, the third alignment mark being different from 

the first alignment mark, and the fourth alignment mark 

being different from the second alignment mark, 

          detecting, by a sensor, light from the first and 

second alignment marks and light from the third and fourth 

alignment marks, the first to fourth alignment marks being 

illuminated with the illumination light, and 
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          obtaining a relative position between the first 

and second alignment marks based on the detected light from 

the first and second alignment marks, and determining a 

relative position between the third and fourth alignment 

marks based on the detected light from the third and fourth 

alignment marks, 

          the determination method comprising determining 

the light amount of the illumination light having the first 

wavelength and the light amount of the illumination light 

having the second wavelength for making  a relative value 

between a detection light amount of the light from the 

first and the second alignment marks and a detection light 

amount of the light from the third and fourth alignment 

marks detected by the sensor fall within a predetermined 

range. 

 14.  An adjustment method for adjusting a light amount 

of illumination light having a first wavelength and a light 

amount of illumination light having a second wavelength 

different from the first wavelength in measuring a relative 

position between an alignment mark provided on a first 

member and an alignment mark provided on a second member by 

using illumination light including the illumination light 

having the first wavelength and the illumination light 

having the second wavelength, the adjustment method 
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comprising: 

          illuminating a first alignment mark provided on 

the first member and a second alignment mark provided on 

the second member and illuminating a third alignment mark 

provided on the first member and a fourth alignment mark 

provided on the second member by using the illumination 

light having the first wavelength, the third alignment mark 

being different from the first alignment mark, and the 

fourth alignment mark being different from the second 

alignment mark; 

          detecting by a sensor, as a first detection, 

light having the first wavelength from the first and second 

alignment marks and light having the first wavelength from 

the third and fourth alignment marks, the first to fourth 

alignment marks being illuminated with the illumination 

light having the first wavelength; 

          illuminating the first and second alignment marks 

and illuminating the third and fourth alignment marks by 

using the illumination light having the second wavelength; 

          detecting by the sensor, as a second detection, 

light having the second wavelength from the first and 

second alignment marks and light having the second 

wavelength from the third and fourth alignment marks, the 

first to fourth alignment marks being illuminated with the 

illumination light having the second wavelength; and 
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          adjusting the light amount of the illumination 

light having the first wavelength and the light amount of 

the illumination light having the second wavelength based 

on a detection light amount of the light having the first 

wavelength from the first and second alignment marks and a 

detection light amount of the light having the first 

wavelength from the third and fourth alignment marks 

detected in the first detection, and a detection light 

amount of the light having the second wavelength from the 

first and second alignment marks and a detection light 

amount of the light having the second wavelength from the 

third and fourth alignment marks detected in the second 

detection, so that a relative value between the detection 

light amounts of the light having the first wavelength and 

the second wavelength from the first and second alignment 

marks and the detection light amounts of the light having 

the first wavelength and the second wavelength from the 

third and fourth alignment marks detected by the sensor 

falls within a predetermined range. 


