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Which is your favourite view?



Problems, issues, limitations of the various 
schema for sunlight planning:

EU/CEN

TC 169 WG11



• They consider only certain times of the day and/or year, e.g. one of the equinox 
conditions. 

• They either ignore the direction at which the sun is incident on the window, or 
employ crude switch mechanisms such as the ‘dead angle’. 

• They ignore the size of the window. 

• They ignore or cannot adequately account for the shadowing effects of frame bars 
or window reveals. 

• They ignore or cannot adequately account for shadowing caused by surrounding 
structures or buildings. 

• The method employed is restricted to idealised geometry or built forms. 

• The evaluation cannot produce a meaningful, aggregate measure for multiple 
windows and/or an entire dwelling. 

• The evaluation provides no information on the temporal dynamics of possible sun 
exposure.
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Key  
A Envelope wall 
B Opening normal 
C Minimum sun height in the morning 
P Reference point 
 

Figure D.6 — Position of the reference point P in plan and rule for determination of sunlight 
duration if sun is free of obstructions 

 
Sunlight duration is estimated by the time period tend – tstart with considering external obstructions, see 
Figure D.7. Depending on the geographical latitude, tstart is given by the time when the sun rays begin to 
reach reference point P while tend is ending by the obstruction or is finalized by the time when the 
solar altitude γs reaches the solar azimuth angle αend. Total sunlight duration on referenced day is 
calculated by the summation of partial sunlight duration periods if sunshine is broken by several 
obstructions. A case of the shaded reference point P by a building façade is presented in Figure D.7. 
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Key  
A Envelope wall 
B Opening normal, n 
C Sunlight duration 
D Shading façade 
E Unshading façade 
F Building 
P Reference point 

Figure D.7 — Relation between reference point P and solar azimuth respecting a shading 
building 

D.7 Example 
Calculate sunlight duration on 21st March in the reference point P. Room is on the 1st floor of the 
residential building. Obstructing building is located on the right side as is shown in Figure D.8. Its height 
is 28 m above level of the reference point. The geographical latitude � = 49° N and geographical 
longitude � = 17,06° E of the locality was chosen. 

D.7.1 Calculation 
 
From the plan situation, Figure D.8, the orientation of shading building with respect to the critical 
daylight opening is determined by the range of building corner azimuths αA = 180 – 7,13° = 172,87° and 
αB = 180 + 82,9° = 262,9°. Reference point is insolated since 7:23 to 13:49, i.e. 6 hours and 26 minutes. 
There are several possibilities to document and present sunlight duration assessment using a graphical 
tool, e.g. cylindrical sun path diagram (see Figure D.9). 

D.7.2 Result 
 
The reference point P in Figure D.8 is insolated 6 hours and 26 minutes on the 21st March. 
 



The Sunlight Beam Index

SBI is an area measure of the ‘connectedness’ of a 
building aperture to all of the possible occurring sun 
positions for that locale and for that particular 
aspect of the aperture including all possible 
obstructing surfaces - averaged across the aperture. 

                Units: 1⇥ 1 = 1m2 hrs









1m2 aperture set in thin wall 1m2 aperture set 20cm deep reveal



Aperture Without reveal With reveal (20 cm)
orientation SBI [m2 hrs] SBI [m2 hrs]
North 204 84
NE 608 414
East 1,348 1,037
SE 1,826 1,343
South 1,927 1,340
SW 1,822 1,342
West 1,345 1,033
NW 604 411

Cumulative annual sunlight beam index 
1m2 vertical aperture in London (UK)



Total SBI   1927 m2 hrs
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Total SBI   1822 m2 hrs
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Stot = 17938 m2 hrs     :     Aglaz = 25.52 m2     [ Snorm = 703 hrs ]
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Stot = 20800 m2 hrs     :     Aglaz = 25.52 m2     [ Snorm = 815 hrs ]
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The sunlight beam index 
needed a companion…



The Aperture Skylight Index

ASI is an area measure of the ‘connectedness’ 
of an aperture to the sky vault in terms of the 
illumination received from a uniform luminance 
sky dome - averaged across the aperture.
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Key 
a visible layers 
b no sky 
c no ground 
e eye-level 1,2 m 
A sky 
B landscape/cityscape 
C ground 

Figure C.6 — Cross-section for simplified verification method 

C.4.2 Advanced verification method 

The advanced method is the projection method. It is recommended to use a projection method for 
complex shapes of daylight openings and/or multiple openings, as well as components within the 
daylight openings (e.g shading devices). The projection method uses an equidistant fish-eye projection 
(see Figure C.8), which can be made with photo camera, computer software or hand drawing, 
depending on the stage of designing or if it is an existing building, as illustrated in Figure C.9. In 
Figure C.7, the y-axis is the view direction to the point where the eyes are focussed. F is the location 
where an object is observed in the total visual field. The vector QF is projected on the yz plane and on 
the xy plane, which give the angles γ and β between the respective projections of QF and the y-axis. 
Point Q indicate the eyelevel of a seated (e.g. 1,2 m over the floor) or standing (usually, eye level 1,7 m 
over the floor), unless otherwise specified. Other projection methods, such as projections with 
cylindrical coordinates can be used. 
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Key 

Y viewing direction 
Q eye-level 
F the location where an object is observed 

Figure C.7 — Position of an object F (with angles ɀ and Ⱦ) seen by a person from point Q. The y-

axis is the viewing direction 

 
Figure C.8 — Basic diagram for the projection, with axes for angles ɀ and Ⱦ (equidistant spherical 

projection) 

BSI Standards Publication

WB11885_BSI_StandardCovs_2013_AW.indd   1 15/05/2013   15:06

Daylight in buildings

BS EN 17037:2018



An interior which looks gloomy, or which does not have a 
view to the outside when this could reasonably be 
expected, will be considered unsatisfactory by its users.  

Most unrestricted views have three ‘layers’, as follows: 

1. upper (distant), being the sky and its boundary with the 
natural or man-made scene; 

2. middle, being the natural or man-made objects 
themselves; 

3. lower (close), being the nearby ground.

BS 8206-2: 2008



Window
area A
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B
<latexit sha1_base64="aPg7sgXzpzI1YIK6jZtAXx8owKk=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMevGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/9+NBA==</latexit><latexit sha1_base64="aPg7sgXzpzI1YIK6jZtAXx8owKk=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMevGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/9+NBA==</latexit><latexit sha1_base64="aPg7sgXzpzI1YIK6jZtAXx8owKk=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMevGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/9+NBA==</latexit><latexit sha1_base64="xIoqs7h219WuDkCto0eLWPBRHz0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjdt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpHHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fjcOMsA==</latexit>

Sky and 
ground
source 
solid 
angles Luminous entities

Each 1m2 of aperture can receive a maximum of 2000 ‘view lumens’



Does this idea make any sense?



yp
<latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="btCn4ckzo0g+z4qRDv6VgwtZ4co=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4MVjRfsBbSib7aZdutmE3YkQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTG/n9e4T10bE6hGzhPsRHSsRCkbRWg/ZMBlWa27dXYisg1dADQq1htWvwShmacQVMkmN6Xtugn5ONQom+awySA1PKJvSMe9bVDTixs8Xq87IhXVGJIy1fQrJwv09kdPImCwKbGdEcWJWa3Pzv1o/xbDh50IlKXLFlh+FqSQYk/ndZCQ0ZygzC5RpYXclbEI1ZWjTqdgQvNWT16FzVfcs31/Xmo0ijjKcwTlcggc30IQ7aEEbGIzhGV7hzZHOi/PufCxbS04xcwp/5Hz+AGmyjdY=</latexit>

1
<latexit sha1_base64="1B2yts8onhSWFLph7GWCY8MaMI8=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWwVVJRLDLghuXLdgLtKFMpift2MkkzEyEEvoEblwo4tZHcufbOE270NYfBj7+cw5zzh8kgmvjut9OYWNza3unuFva2z84PCofn7R1nCqGLRaLWHUDqlFwiS3DjcBuopBGgcBOMLmb1ztPqDSP5YOZJuhHdCR5yBk11mp6g3LFrbq5yDp4S6jUzyBXY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPoqQRaj/LF52RS+sMSRgr+6Qhuft7IqOR1tMosJ0RNWO9Wpub/9V6qQlrfsZlkhqUbPFRmApiYjK/mgy5QmbE1AJlittdCRtTRZmx2ZRsCN7qyevQvq56lps3lXptkQYU4Rwu4Ao8uIU63EMDWsAA4Rle4c15dF6cd+dj0VpwljOn8EfO5w/puYz/</latexit><latexit sha1_base64="1B2yts8onhSWFLph7GWCY8MaMI8=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWwVVJRLDLghuXLdgLtKFMpift2MkkzEyEEvoEblwo4tZHcufbOE270NYfBj7+cw5zzh8kgmvjut9OYWNza3unuFva2z84PCofn7R1nCqGLRaLWHUDqlFwiS3DjcBuopBGgcBOMLmb1ztPqDSP5YOZJuhHdCR5yBk11mp6g3LFrbq5yDp4S6jUzyBXY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPoqQRaj/LF52RS+sMSRgr+6Qhuft7IqOR1tMosJ0RNWO9Wpub/9V6qQlrfsZlkhqUbPFRmApiYjK/mgy5QmbE1AJlittdCRtTRZmx2ZRsCN7qyevQvq56lps3lXptkQYU4Rwu4Ao8uIU63EMDWsAA4Rle4c15dF6cd+dj0VpwljOn8EfO5w/puYz/</latexit><latexit sha1_base64="1B2yts8onhSWFLph7GWCY8MaMI8=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWwVVJRLDLghuXLdgLtKFMpift2MkkzEyEEvoEblwo4tZHcufbOE270NYfBj7+cw5zzh8kgmvjut9OYWNza3unuFva2z84PCofn7R1nCqGLRaLWHUDqlFwiS3DjcBuopBGgcBOMLmb1ztPqDSP5YOZJuhHdCR5yBk11mp6g3LFrbq5yDp4S6jUzyBXY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPoqQRaj/LF52RS+sMSRgr+6Qhuft7IqOR1tMosJ0RNWO9Wpub/9V6qQlrfsZlkhqUbPFRmApiYjK/mgy5QmbE1AJlittdCRtTRZmx2ZRsCN7qyevQvq56lps3lXptkQYU4Rwu4Ao8uIU63EMDWsAA4Rle4c15dF6cd+dj0VpwljOn8EfO5w/puYz/</latexit><latexit sha1_base64="82UJOeqoGsivko2WVR31BfKvV38=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi1vWK64VXcpsgleDhXI1RyWvwajmKURSsME1brvuYnxM6oMZwLnpUGqMaFsSsfYtyhphNrPlovOyZV1RiSMlX3SkKX7eyKjkdazKLCdETUTvV5bmP/V+qkJ637GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0LmpepZbt5VGPY+jCBdwCdfgQQ0acA9NaAMDhGd4hTfn0Xlx3p2PVWvByWfO4Y+czx93nYyr</latexit>

1
<latexit sha1_base64="1B2yts8onhSWFLph7GWCY8MaMI8=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWwVVJRLDLghuXLdgLtKFMpift2MkkzEyEEvoEblwo4tZHcufbOE270NYfBj7+cw5zzh8kgmvjut9OYWNza3unuFva2z84PCofn7R1nCqGLRaLWHUDqlFwiS3DjcBuopBGgcBOMLmb1ztPqDSP5YOZJuhHdCR5yBk11mp6g3LFrbq5yDp4S6jUzyBXY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPoqQRaj/LF52RS+sMSRgr+6Qhuft7IqOR1tMosJ0RNWO9Wpub/9V6qQlrfsZlkhqUbPFRmApiYjK/mgy5QmbE1AJlittdCRtTRZmx2ZRsCN7qyevQvq56lps3lXptkQYU4Rwu4Ao8uIU63EMDWsAA4Rle4c15dF6cd+dj0VpwljOn8EfO5w/puYz/</latexit><latexit sha1_base64="1B2yts8onhSWFLph7GWCY8MaMI8=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWwVVJRLDLghuXLdgLtKFMpift2MkkzEyEEvoEblwo4tZHcufbOE270NYfBj7+cw5zzh8kgmvjut9OYWNza3unuFva2z84PCofn7R1nCqGLRaLWHUDqlFwiS3DjcBuopBGgcBOMLmb1ztPqDSP5YOZJuhHdCR5yBk11mp6g3LFrbq5yDp4S6jUzyBXY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPoqQRaj/LF52RS+sMSRgr+6Qhuft7IqOR1tMosJ0RNWO9Wpub/9V6qQlrfsZlkhqUbPFRmApiYjK/mgy5QmbE1AJlittdCRtTRZmx2ZRsCN7qyevQvq56lps3lXptkQYU4Rwu4Ao8uIU63EMDWsAA4Rle4c15dF6cd+dj0VpwljOn8EfO5w/puYz/</latexit><latexit sha1_base64="1B2yts8onhSWFLph7GWCY8MaMI8=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWwVVJRLDLghuXLdgLtKFMpift2MkkzEyEEvoEblwo4tZHcufbOE270NYfBj7+cw5zzh8kgmvjut9OYWNza3unuFva2z84PCofn7R1nCqGLRaLWHUDqlFwiS3DjcBuopBGgcBOMLmb1ztPqDSP5YOZJuhHdCR5yBk11mp6g3LFrbq5yDp4S6jUzyBXY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPoqQRaj/LF52RS+sMSRgr+6Qhuft7IqOR1tMosJ0RNWO9Wpub/9V6qQlrfsZlkhqUbPFRmApiYjK/mgy5QmbE1AJlittdCRtTRZmx2ZRsCN7qyevQvq56lps3lXptkQYU4Rwu4Ao8uIU63EMDWsAA4Rle4c15dF6cd+dj0VpwljOn8EfO5w/puYz/</latexit><latexit sha1_base64="82UJOeqoGsivko2WVR31BfKvV38=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi1vWK64VXcpsgleDhXI1RyWvwajmKURSsME1brvuYnxM6oMZwLnpUGqMaFsSsfYtyhphNrPlovOyZV1RiSMlX3SkKX7eyKjkdazKLCdETUTvV5bmP/V+qkJ637GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0LmpepZbt5VGPY+jCBdwCdfgQQ0acA9NaAMDhGd4hTfn0Xlx3p2PVWvByWfO4Y+czx93nYyr</latexit>

(0 -1 0)
<latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="+5Qv/Q0qVQvKQIGXZmCBK7Hwbbw=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEuZTCft0MkkzJyoJTZv4saFIm59Ene+jdM2C239YeDjP+dwzvxeJLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqMFaUNWgoQtX2iGaCS9YADoK1I8VI4AnW8sbXs3rrninNQ3kHk4j1AjKU3OeUgLH6drEL7BGSspOm526aOmfTvl1yKs5ceBXcDEooU71vf3UHIY0DJoEKonXHdSLoJUQBp4JNC91Ys4jQMRmyjkFJAqZ7yfz0KT41zgD7oTJPAp67vycSEmg9CTzTGRAY6eXazPyv1onBr/YSLqMYmKSLRX4sMIR4lgMecMUoiIkBQhU3t2I6IopQMGkVTAju8pdXoXlRcQ3fXpZq1SyOPDpGJ6iMXHSFaugG1VEDUfSAntErerOerBfr3fpYtOasbOYI/ZH1+QNxM5Nr</latexit>

(1 -1 0)
<latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="ls17M2naOOURIoM6wFjxglrbNgg=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEOZTCft0MkkzJyoJbZv4saFIm59Ene+jdM2C2394cDHf85hzvx+LLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqKFGUNWgkItX2iWaCS9YADoK1Y8VI6AvW8kfXs37rninNI3kH45h5IRlIHnBKwFg9u9gF9ghp2Z1Oz005Z5OeXXIqzlx4FdwMSihTvWd/dfsRTUImgQqidcd1YvBSooBTwSaFbqJZTOiIDFjHoCQh0146P32CT43Tx0GkTEnAc/f3RkpCrcehbyZDAkO93JuZ//U6CQRVL+UyToBJungoSASGCM9ywH2uGAUxNkCo4uZWTIdEEQomrYIJwV3+8io0Lyqu4dvLUq2axZFHx+gElZGLrlAN3aA6aiCKHtAzekVv1pP1Yr1bH4vRnJXtHKE/sj5/AHLAk2w=</latexit>

(1 0 0)
<latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="DA3DDWnBi08Qmvhkl2QOQtBMFL4=">AAAB+XicbZDLSsNAFIYnXmu9RV26CRahbkoigl0W3LisYC/QhjKZnrRDJ5Mwc1IsoX0SNy4UceubuPNtnLZZaOthBj7+/xzmzB8kgmt03W9rY3Nre2e3sFfcPzg8OrZPTps6ThWDBotFrNoB1SC4hAZyFNBOFNAoENAKRndzvzUGpXksH3GSgB/RgeQhZxSN1LPtLsITZmVvNnPNuZr27JJbcRflrIOXQ4nkVe/ZX91+zNIIJDJBte54boJ+RhVyJmBa7KYaEspGdAAdg5JGoP1ssfnUuTRK3wljZa5EZ6H+nshopPUkCkxnRHGoV725+J/XSTGs+hmXSYog2fKhMBUOxs48BqfPFTAUEwOUKW52ddiQKsrQhFU0IXirX16H5nXFM/xwU6pV8zgK5JxckDLxyC2pkXtSJw3CyJg8k1fyZmXWi/VufSxbN6x85oz8KevzBwLjkzQ=</latexit>
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!obs
<latexit sha1_base64="vkty2uW6VzkJ7LDmXZLrRcD10AM=">AAAB83icbZDLSgMxFIbP1Futt3rZuQkWwVWZEcEuC25cVrAX6Awlk2ba0FyGJCOUoa/hxoUibn0Zd76N6bQLbf0h8PGfczgnf5xyZqzvf3uljc2t7Z3ybmVv/+DwqHp80jEq04S2ieJK92JsKGeSti2znPZSTbGIOe3Gk7t5vftEtWFKPtppSiOBR5IljGDrrDBUgo7wIFexmQ2qNb/uF0LrECyh1jyDQq1B9SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4SZoSkmEzyifYcSC2qivLh5hi6dM0SJ0u5Jiwr390SOhTFTEbtOge3YrNbm5n+1fmaTRpQzmWaWSrJYlGQcWYXmAaAh05RYPnWAiWbuVkTGWGNiXUwVF0Kw+uV16FzXA8cPN7VmY5EGlOEcLuAKAriFJtxDC9pAIIVneIU3L/NevHfvY9Fa8pYzp/BH3ucP5N+SPA==</latexit><latexit sha1_base64="vkty2uW6VzkJ7LDmXZLrRcD10AM=">AAAB83icbZDLSgMxFIbP1Futt3rZuQkWwVWZEcEuC25cVrAX6Awlk2ba0FyGJCOUoa/hxoUibn0Zd76N6bQLbf0h8PGfczgnf5xyZqzvf3uljc2t7Z3ybmVv/+DwqHp80jEq04S2ieJK92JsKGeSti2znPZSTbGIOe3Gk7t5vftEtWFKPtppSiOBR5IljGDrrDBUgo7wIFexmQ2qNb/uF0LrECyh1jyDQq1B9SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4SZoSkmEzyifYcSC2qivLh5hi6dM0SJ0u5Jiwr390SOhTFTEbtOge3YrNbm5n+1fmaTRpQzmWaWSrJYlGQcWYXmAaAh05RYPnWAiWbuVkTGWGNiXUwVF0Kw+uV16FzXA8cPN7VmY5EGlOEcLuAKAriFJtxDC9pAIIVneIU3L/NevHfvY9Fa8pYzp/BH3ucP5N+SPA==</latexit><latexit sha1_base64="vkty2uW6VzkJ7LDmXZLrRcD10AM=">AAAB83icbZDLSgMxFIbP1Futt3rZuQkWwVWZEcEuC25cVrAX6Awlk2ba0FyGJCOUoa/hxoUibn0Zd76N6bQLbf0h8PGfczgnf5xyZqzvf3uljc2t7Z3ybmVv/+DwqHp80jEq04S2ieJK92JsKGeSti2znPZSTbGIOe3Gk7t5vftEtWFKPtppSiOBR5IljGDrrDBUgo7wIFexmQ2qNb/uF0LrECyh1jyDQq1B9SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4SZoSkmEzyifYcSC2qivLh5hi6dM0SJ0u5Jiwr390SOhTFTEbtOge3YrNbm5n+1fmaTRpQzmWaWSrJYlGQcWYXmAaAh05RYPnWAiWbuVkTGWGNiXUwVF0Kw+uV16FzXA8cPN7VmY5EGlOEcLuAKAriFJtxDC9pAIIVneIU3L/NevHfvY9Fa8pYzp/BH3ucP5N+SPA==</latexit><latexit sha1_base64="MciJE7wTmpqEw7+CA2C850ID9h4=">AAAB83icbZDLSgNBEEVrfMb4irp0MxgEV2FGBLMMuHEZwTwgM4SeTiVp0o+hu0cIQ37DjQtF3Poz7vwbO8ksNPFCw+FWFVV9k5QzY4Pg29vY3Nre2S3tlfcPDo+OKyenbaMyTbFFFVe6mxCDnElsWWY5dlONRCQcO8nkbl7vPKE2TMlHO00xFmQk2ZBRYp0VRUrgiPRzlZhZv1INasFC/jqEBVShULNf+YoGimYCpaWcGNMLg9TGOdGWUY6zcpQZTAmdkBH2HEoi0MT54uaZf+mcgT9U2j1p/YX7eyInwpipSFynIHZsVmtz879aL7PDepwzmWYWJV0uGmbct8qfB+APmEZq+dQBoZq5W306JppQ62IquxDC1S+vQ/u6Fjp+uKk26kUcJTiHC7iCEG6hAffQhBZQSOEZXuHNy7wX7937WLZueMXMGfyR9/kDcsOR6A==</latexit>

yp
<latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="btCn4ckzo0g+z4qRDv6VgwtZ4co=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4MVjRfsBbSib7aZdutmE3YkQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTG/n9e4T10bE6hGzhPsRHSsRCkbRWg/ZMBlWa27dXYisg1dADQq1htWvwShmacQVMkmN6Xtugn5ONQom+awySA1PKJvSMe9bVDTixs8Xq87IhXVGJIy1fQrJwv09kdPImCwKbGdEcWJWa3Pzv1o/xbDh50IlKXLFlh+FqSQYk/ndZCQ0ZygzC5RpYXclbEI1ZWjTqdgQvNWT16FzVfcs31/Xmo0ijjKcwTlcggc30IQ7aEEbGIzhGV7hzZHOi/PufCxbS04xcwp/5Hz+AGmyjdY=</latexit>

(0 -1 0)
<latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="+5Qv/Q0qVQvKQIGXZmCBK7Hwbbw=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEuZTCft0MkkzJyoJTZv4saFIm59Ene+jdM2C239YeDjP+dwzvxeJLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqMFaUNWgoQtX2iGaCS9YADoK1I8VI4AnW8sbXs3rrninNQ3kHk4j1AjKU3OeUgLH6drEL7BGSspOm526aOmfTvl1yKs5ceBXcDEooU71vf3UHIY0DJoEKonXHdSLoJUQBp4JNC91Ys4jQMRmyjkFJAqZ7yfz0KT41zgD7oTJPAp67vycSEmg9CTzTGRAY6eXazPyv1onBr/YSLqMYmKSLRX4sMIR4lgMecMUoiIkBQhU3t2I6IopQMGkVTAju8pdXoXlRcQ3fXpZq1SyOPDpGJ6iMXHSFaugG1VEDUfSAntErerOerBfr3fpYtOasbOYI/ZH1+QNxM5Nr</latexit>

(1 -1 0)
<latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="ls17M2naOOURIoM6wFjxglrbNgg=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEOZTCft0MkkzJyoJbZv4saFIm59Ene+jdM2C2394cDHf85hzvx+LLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqKFGUNWgkItX2iWaCS9YADoK1Y8VI6AvW8kfXs37rninNI3kH45h5IRlIHnBKwFg9u9gF9ghp2Z1Oz005Z5OeXXIqzlx4FdwMSihTvWd/dfsRTUImgQqidcd1YvBSooBTwSaFbqJZTOiIDFjHoCQh0146P32CT43Tx0GkTEnAc/f3RkpCrcehbyZDAkO93JuZ//U6CQRVL+UyToBJungoSASGCM9ywH2uGAUxNkCo4uZWTIdEEQomrYIJwV3+8io0Lyqu4dvLUq2axZFHx+gElZGLrlAN3aA6aiCKHtAzekVv1pP1Yr1bH4vRnJXtHKE/sj5/AHLAk2w=</latexit>

(1 0 0)
<latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="DA3DDWnBi08Qmvhkl2QOQtBMFL4=">AAAB+XicbZDLSsNAFIYnXmu9RV26CRahbkoigl0W3LisYC/QhjKZnrRDJ5Mwc1IsoX0SNy4UceubuPNtnLZZaOthBj7+/xzmzB8kgmt03W9rY3Nre2e3sFfcPzg8OrZPTps6ThWDBotFrNoB1SC4hAZyFNBOFNAoENAKRndzvzUGpXksH3GSgB/RgeQhZxSN1LPtLsITZmVvNnPNuZr27JJbcRflrIOXQ4nkVe/ZX91+zNIIJDJBte54boJ+RhVyJmBa7KYaEspGdAAdg5JGoP1ssfnUuTRK3wljZa5EZ6H+nshopPUkCkxnRHGoV725+J/XSTGs+hmXSYog2fKhMBUOxs48BqfPFTAUEwOUKW52ddiQKsrQhFU0IXirX16H5nXFM/xwU6pV8zgK5JxckDLxyC2pkXtSJw3CyJg8k1fyZmXWi/VufSxbN6x85oz8KevzBwLjkzQ=</latexit>
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!obs
<latexit sha1_base64="vkty2uW6VzkJ7LDmXZLrRcD10AM=">AAAB83icbZDLSgMxFIbP1Futt3rZuQkWwVWZEcEuC25cVrAX6Awlk2ba0FyGJCOUoa/hxoUibn0Zd76N6bQLbf0h8PGfczgnf5xyZqzvf3uljc2t7Z3ybmVv/+DwqHp80jEq04S2ieJK92JsKGeSti2znPZSTbGIOe3Gk7t5vftEtWFKPtppSiOBR5IljGDrrDBUgo7wIFexmQ2qNb/uF0LrECyh1jyDQq1B9SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4SZoSkmEzyifYcSC2qivLh5hi6dM0SJ0u5Jiwr390SOhTFTEbtOge3YrNbm5n+1fmaTRpQzmWaWSrJYlGQcWYXmAaAh05RYPnWAiWbuVkTGWGNiXUwVF0Kw+uV16FzXA8cPN7VmY5EGlOEcLuAKAriFJtxDC9pAIIVneIU3L/NevHfvY9Fa8pYzp/BH3ucP5N+SPA==</latexit><latexit sha1_base64="vkty2uW6VzkJ7LDmXZLrRcD10AM=">AAAB83icbZDLSgMxFIbP1Futt3rZuQkWwVWZEcEuC25cVrAX6Awlk2ba0FyGJCOUoa/hxoUibn0Zd76N6bQLbf0h8PGfczgnf5xyZqzvf3uljc2t7Z3ybmVv/+DwqHp80jEq04S2ieJK92JsKGeSti2znPZSTbGIOe3Gk7t5vftEtWFKPtppSiOBR5IljGDrrDBUgo7wIFexmQ2qNb/uF0LrECyh1jyDQq1B9SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4SZoSkmEzyifYcSC2qivLh5hi6dM0SJ0u5Jiwr390SOhTFTEbtOge3YrNbm5n+1fmaTRpQzmWaWSrJYlGQcWYXmAaAh05RYPnWAiWbuVkTGWGNiXUwVF0Kw+uV16FzXA8cPN7VmY5EGlOEcLuAKAriFJtxDC9pAIIVneIU3L/NevHfvY9Fa8pYzp/BH3ucP5N+SPA==</latexit><latexit sha1_base64="vkty2uW6VzkJ7LDmXZLrRcD10AM=">AAAB83icbZDLSgMxFIbP1Futt3rZuQkWwVWZEcEuC25cVrAX6Awlk2ba0FyGJCOUoa/hxoUibn0Zd76N6bQLbf0h8PGfczgnf5xyZqzvf3uljc2t7Z3ybmVv/+DwqHp80jEq04S2ieJK92JsKGeSti2znPZSTbGIOe3Gk7t5vftEtWFKPtppSiOBR5IljGDrrDBUgo7wIFexmQ2qNb/uF0LrECyh1jyDQq1B9SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4SZoSkmEzyifYcSC2qivLh5hi6dM0SJ0u5Jiwr390SOhTFTEbtOge3YrNbm5n+1fmaTRpQzmWaWSrJYlGQcWYXmAaAh05RYPnWAiWbuVkTGWGNiXUwVF0Kw+uV16FzXA8cPN7VmY5EGlOEcLuAKAriFJtxDC9pAIIVneIU3L/NevHfvY9Fa8pYzp/BH3ucP5N+SPA==</latexit><latexit sha1_base64="MciJE7wTmpqEw7+CA2C850ID9h4=">AAAB83icbZDLSgNBEEVrfMb4irp0MxgEV2FGBLMMuHEZwTwgM4SeTiVp0o+hu0cIQ37DjQtF3Poz7vwbO8ksNPFCw+FWFVV9k5QzY4Pg29vY3Nre2S3tlfcPDo+OKyenbaMyTbFFFVe6mxCDnElsWWY5dlONRCQcO8nkbl7vPKE2TMlHO00xFmQk2ZBRYp0VRUrgiPRzlZhZv1INasFC/jqEBVShULNf+YoGimYCpaWcGNMLg9TGOdGWUY6zcpQZTAmdkBH2HEoi0MT54uaZf+mcgT9U2j1p/YX7eyInwpipSFynIHZsVmtz879aL7PDepwzmWYWJV0uGmbct8qfB+APmEZq+dQBoZq5W306JppQ62IquxDC1S+vQ/u6Fjp+uKk26kUcJTiHC7iCEG6hAffQhBZQSOEZXuHNy7wX7937WLZueMXMGfyR9/kDcsOR6A==</latexit>

yp
<latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="ZlVmHS0x3hwEXSDNpOBZ3NMJfOE=">AAAB6nicbZDLSsNAFIZPvNZ6q5edm8EiuCqJCHZZcOOyor1AG8pkOmmHTiZh5kQIoY/gxoUibn0id76N07QLbf1h4OM/5zDn/EEihUHX/XbW1jc2t7ZLO+Xdvf2Dw8rRcdvEqWa8xWIZ625ADZdC8RYKlLybaE6jQPJOMLmd1TtPXBsRq0fMEu5HdKREKBhFaz1kg2RQqbo1txBZBW8B1cYpFGoOKl/9YczSiCtkkhrT89wE/ZxqFEzyabmfGp5QNqEj3rOoaMSNnxerTsmFdYYkjLV9Cknh/p7IaWRMFgW2M6I4Nsu1mflfrZdiWPdzoZIUuWLzj8JUEozJ7G4yFJozlJkFyrSwuxI2ppoytOmUbQje8smr0L6qeZbvr6uN+jwNKMEZnMMleHADDbiDJrSAwQie4RXeHOm8OO/Ox7x1zVnMnMAfOZ8/286OKg==</latexit><latexit sha1_base64="btCn4ckzo0g+z4qRDv6VgwtZ4co=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4MVjRfsBbSib7aZdutmE3YkQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTG/n9e4T10bE6hGzhPsRHSsRCkbRWg/ZMBlWa27dXYisg1dADQq1htWvwShmacQVMkmN6Xtugn5ONQom+awySA1PKJvSMe9bVDTixs8Xq87IhXVGJIy1fQrJwv09kdPImCwKbGdEcWJWa3Pzv1o/xbDh50IlKXLFlh+FqSQYk/ndZCQ0ZygzC5RpYXclbEI1ZWjTqdgQvNWT16FzVfcs31/Xmo0ijjKcwTlcggc30IQ7aEEbGIzhGV7hzZHOi/PufCxbS04xcwp/5Hz+AGmyjdY=</latexit>

(0 -1 0)
<latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="+5Qv/Q0qVQvKQIGXZmCBK7Hwbbw=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEuZTCft0MkkzJyoJTZv4saFIm59Ene+jdM2C239YeDjP+dwzvxeJLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqMFaUNWgoQtX2iGaCS9YADoK1I8VI4AnW8sbXs3rrninNQ3kHk4j1AjKU3OeUgLH6drEL7BGSspOm526aOmfTvl1yKs5ceBXcDEooU71vf3UHIY0DJoEKonXHdSLoJUQBp4JNC91Ys4jQMRmyjkFJAqZ7yfz0KT41zgD7oTJPAp67vycSEmg9CTzTGRAY6eXazPyv1onBr/YSLqMYmKSLRX4sMIR4lgMecMUoiIkBQhU3t2I6IopQMGkVTAju8pdXoXlRcQ3fXpZq1SyOPDpGJ6iMXHSFaugG1VEDUfSAntErerOerBfr3fpYtOasbOYI/ZH1+QNxM5Nr</latexit>

(1 -1 0)
<latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="ls17M2naOOURIoM6wFjxglrbNgg=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEOZTCft0MkkzJyoJbZv4saFIm59Ene+jdM2C2394cDHf85hzvx+LLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqKFGUNWgkItX2iWaCS9YADoK1Y8VI6AvW8kfXs37rninNI3kH45h5IRlIHnBKwFg9u9gF9ghp2Z1Oz005Z5OeXXIqzlx4FdwMSihTvWd/dfsRTUImgQqidcd1YvBSooBTwSaFbqJZTOiIDFjHoCQh0146P32CT43Tx0GkTEnAc/f3RkpCrcehbyZDAkO93JuZ//U6CQRVL+UyToBJungoSASGCM9ywH2uGAUxNkCo4uZWTIdEEQomrYIJwV3+8io0Lyqu4dvLUq2axZFHx+gElZGLrlAN3aA6aiCKHtAzekVv1pP1Yr1bH4vRnJXtHKE/sj5/AHLAk2w=</latexit>

(1 0 0)
<latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="DA3DDWnBi08Qmvhkl2QOQtBMFL4=">AAAB+XicbZDLSsNAFIYnXmu9RV26CRahbkoigl0W3LisYC/QhjKZnrRDJ5Mwc1IsoX0SNy4UceubuPNtnLZZaOthBj7+/xzmzB8kgmt03W9rY3Nre2e3sFfcPzg8OrZPTps6ThWDBotFrNoB1SC4hAZyFNBOFNAoENAKRndzvzUGpXksH3GSgB/RgeQhZxSN1LPtLsITZmVvNnPNuZr27JJbcRflrIOXQ4nkVe/ZX91+zNIIJDJBte54boJ+RhVyJmBa7KYaEspGdAAdg5JGoP1ssfnUuTRK3wljZa5EZ6H+nshopPUkCkxnRHGoV725+J/XSTGs+hmXSYog2fKhMBUOxs48BqfPFTAUEwOUKW52ddiQKsrQhFU0IXirX16H5nXFM/xwU6pV8zgK5JxckDLxyC2pkXtSJw3CyJg8k1fyZmXWi/VufSxbN6x85oz8KevzBwLjkzQ=</latexit>
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(0 -1 0)
<latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="e909DLX9Jk3Uw6VF+e8IWPjas38=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/GPj4zzmcM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb11x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsj2dnjnTqX066Zklu2Jnsv6Cs4BS7RAy1XvmZ7cf0SRgIVJBlOo4doxuSiRyKtik0E0UiwkdkQHraAxJwJSbZqdPrBPt9C0/kvqFaGXuz4mUBEqNA093BgSHark2M/+rdRL0q27KwzhBFtL5Ij8RFkbWLAerzyWjKMYaCJVc32rRIZGEok6roENwlr/8F5rnFUfzzUWpVp2nAXk4gmMogwOXUINrqEMDKNzDE7zAq/FoPBtvxvu8NWcsZg7gl4yPb+NPk78=</latexit><latexit sha1_base64="+5Qv/Q0qVQvKQIGXZmCBK7Hwbbw=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEuZTCft0MkkzJyoJTZv4saFIm59Ene+jdM2C239YeDjP+dwzvxeJLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqMFaUNWgoQtX2iGaCS9YADoK1I8VI4AnW8sbXs3rrninNQ3kHk4j1AjKU3OeUgLH6drEL7BGSspOm526aOmfTvl1yKs5ceBXcDEooU71vf3UHIY0DJoEKonXHdSLoJUQBp4JNC91Ys4jQMRmyjkFJAqZ7yfz0KT41zgD7oTJPAp67vycSEmg9CTzTGRAY6eXazPyv1onBr/YSLqMYmKSLRX4sMIR4lgMecMUoiIkBQhU3t2I6IopQMGkVTAju8pdXoXlRcQ3fXpZq1SyOPDpGJ6iMXHSFaugG1VEDUfSAntErerOerBfr3fpYtOasbOYI/ZH1+QNxM5Nr</latexit>

(1 -1 0)
<latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="/flQ1o2U/4yJga/uMjZwwteV2FY=">AAAB+nicbZDLSsNAFIZP6q3WW6ru3ASLUBeWRAS7LLhxWcFeoA1lMp20QycXZk7UEts3ceNCEbc+iTvfxmnahVZ/OPDxn3OYM78XC67Qtr+M3Mrq2vpGfrOwtb2zu2cW95sqSiRlDRqJSLY9opjgIWsgR8HasWQk8ARreaOrWb91x6TiUXiL45i5ARmE3OeUoLZ6ZrGL7AHTsjOdnumyTyc9s2RX7EzWX3AWUKodQqZ6z/zs9iOaBCxEKohSHceO0U2JRE4FmxS6iWIxoSMyYB2NIQmYctPs9Il1op2+5UdSV4hW5v7cSEmg1Djw9GRAcKiWezPzv14nQb/qpjyME2QhnT/kJ8LCyJrlYPW5ZBTFWAOhkutbLTokklDUaRV0CM7yl/9C87ziaL65KNWq8zQgD0dwDGVw4BJqcA11aACFe3iCF3g1Ho1n4814n4/mjMXOAfyS8fEN5NyTwA==</latexit><latexit sha1_base64="ls17M2naOOURIoM6wFjxglrbNgg=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8Ei1IUlEcEuC25cVrAXaEOZTCft0MkkzJyoJbZv4saFIm59Ene+jdM2C2394cDHf85hzvx+LLgGx/m2cmvrG5tb+e3Czu7e/oFdPGzqKFGUNWgkItX2iWaCS9YADoK1Y8VI6AvW8kfXs37rninNI3kH45h5IRlIHnBKwFg9u9gF9ghp2Z1Oz005Z5OeXXIqzlx4FdwMSihTvWd/dfsRTUImgQqidcd1YvBSooBTwSaFbqJZTOiIDFjHoCQh0146P32CT43Tx0GkTEnAc/f3RkpCrcehbyZDAkO93JuZ//U6CQRVL+UyToBJungoSASGCM9ywH2uGAUxNkCo4uZWTIdEEQomrYIJwV3+8io0Lyqu4dvLUq2axZFHx+gElZGLrlAN3aA6aiCKHtAzekVv1pP1Yr1bH4vRnJXtHKE/sj5/AHLAk2w=</latexit>

(1 0 0)
<latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="fIVN291a+fYND9ekrF6kIeHE2ZA=">AAAB+XicbZDLSsNAFIZP6q3WW7zs3ASLUDclEcEuC25cVrAXaEOZTKft0MkkzJwUS2ifxI0LRdz6Ju58G6dpF9p6mIGP/z+HOfMHseAaXffbym1sbm3v5HcLe/sHh0f28UlDR4mirE4jEalWQDQTXLI6chSsFStGwkCwZjC6m/vNMVOaR/IRJzHzQzKQvM8pQSN1bbuD7AnTkjebueZcTbt20S27WTnr4C2hWD2DrGpd+6vTi2gSMolUEK3bnhujnxKFnAo2LXQSzWJCR2TA2gYlCZn202zzqXNplJ7Tj5S5Ep1M/T2RklDrSRiYzpDgUK96c/E/r51gv+KnXMYJMkkXD/UT4WDkzGNwelwximJigFDFza4OHRJFKJqwCiYEb/XL69C4LnuGH26K1coiDcjDOVxACTy4hSrcQw3qQGEMz/AKb1ZqvVjv1seiNWctZ07hT1mfP3T/k4g=</latexit><latexit sha1_base64="DA3DDWnBi08Qmvhkl2QOQtBMFL4=">AAAB+XicbZDLSsNAFIYnXmu9RV26CRahbkoigl0W3LisYC/QhjKZnrRDJ5Mwc1IsoX0SNy4UceubuPNtnLZZaOthBj7+/xzmzB8kgmt03W9rY3Nre2e3sFfcPzg8OrZPTps6ThWDBotFrNoB1SC4hAZyFNBOFNAoENAKRndzvzUGpXksH3GSgB/RgeQhZxSN1LPtLsITZmVvNnPNuZr27JJbcRflrIOXQ4nkVe/ZX91+zNIIJDJBte54boJ+RhVyJmBa7KYaEspGdAAdg5JGoP1ssfnUuTRK3wljZa5EZ6H+nshopPUkCkxnRHGoV725+J/XSTGs+hmXSYog2fKhMBUOxs48BqfPFTAUEwOUKW52ddiQKsrQhFU0IXirX16H5nXFM/xwU6pV8zgK5JxckDLxyC2pkXtSJw3CyJg8k1fyZmXWi/VufSxbN6x85oz8KevzBwLjkzQ=</latexit>

⇡
<latexit sha1_base64="9FfS0pSzgYifISbrC5GtYtG/V7Q=">AAAB6nicdVDJSgNBEK2JW4xbXG5eGoPgaehJYqK3oBePEc0CyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7EwUVPRBweO9KqrqebHgSmP8buWWlldW1/LrhY3Nre2d4u5eW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8yeXc79wxqXgU3uppzNyAjELuc0q0kW76MR8US9guV+rlag1h+9zBtcqpIbjsVGt15Ng4Q6lxABmag+JbfxjRJGChpoIo1XNwrN2USM2pYLNCP1EsJnRCRqxnaEgCptw0O3WGjo0yRH4kTYUaZer3iZQESk0Dz3QGRI/Vb28u/uX1Eu2fuSkP40SzkC4W+YlAOkLzv9GQS0a1mBpCqOTmVkTHRBKqTToFE8LXp+h/0i7bDrad62qpcbFIA/JwCEdwAg7UoQFX0IQWUBjBPTzCkyWsB+vZelm05qzPmX34Aev1AyRYjmU=</latexit><latexit sha1_base64="9FfS0pSzgYifISbrC5GtYtG/V7Q=">AAAB6nicdVDJSgNBEK2JW4xbXG5eGoPgaehJYqK3oBePEc0CyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7EwUVPRBweO9KqrqebHgSmP8buWWlldW1/LrhY3Nre2d4u5eW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8yeXc79wxqXgU3uppzNyAjELuc0q0kW76MR8US9guV+rlag1h+9zBtcqpIbjsVGt15Ng4Q6lxABmag+JbfxjRJGChpoIo1XNwrN2USM2pYLNCP1EsJnRCRqxnaEgCptw0O3WGjo0yRH4kTYUaZer3iZQESk0Dz3QGRI/Vb28u/uX1Eu2fuSkP40SzkC4W+YlAOkLzv9GQS0a1mBpCqOTmVkTHRBKqTToFE8LXp+h/0i7bDrad62qpcbFIA/JwCEdwAg7UoQFX0IQWUBjBPTzCkyWsB+vZelm05qzPmX34Aev1AyRYjmU=</latexit><latexit sha1_base64="9FfS0pSzgYifISbrC5GtYtG/V7Q=">AAAB6nicdVDJSgNBEK2JW4xbXG5eGoPgaehJYqK3oBePEc0CyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7EwUVPRBweO9KqrqebHgSmP8buWWlldW1/LrhY3Nre2d4u5eW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8yeXc79wxqXgU3uppzNyAjELuc0q0kW76MR8US9guV+rlag1h+9zBtcqpIbjsVGt15Ng4Q6lxABmag+JbfxjRJGChpoIo1XNwrN2USM2pYLNCP1EsJnRCRqxnaEgCptw0O3WGjo0yRH4kTYUaZer3iZQESk0Dz3QGRI/Vb28u/uX1Eu2fuSkP40SzkC4W+YlAOkLzv9GQS0a1mBpCqOTmVkTHRBKqTToFE8LXp+h/0i7bDrad62qpcbFIA/JwCEdwAg7UoQFX0IQWUBjBPTzCkyWsB+vZelm05qzPmX34Aev1AyRYjmU=</latexit><latexit sha1_base64="gr//YVim2AMtTH2CbRZijPHJgYM=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnomMdFb0IvHiGaBZAg9nZ6kSc9Cd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqenwiuNMYfVm5ldW19I79Z2Nre2d0r7h+0VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8389j2TisfRnZ4kzAvJMOIBp0Qb6baX8H6xhG23XHMrVYTtCwdXy2eGYNepVGvIsfEcJVii0S++9wYxTUMWaSqIUl0HJ9rLiNScCjYt9FLFEkLHZMi6hkYkZMrL5qdO0YlRBiiIpalIo7n6fSIjoVKT0DedIdEj9dubiX953VQH517GoyTVLKKLRUEqkI7R7G804JJRLSaGECq5uRXREZGEapNOwYTw9Sn6n7Rc28G2c1Mp1S+XceThCI7hFByoQR2uoQFNoDCEB3iCZ0tYj9aL9bpozVnLmUP4AevtE7ItjhE=</latexit>
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�lost = 2000A� (�sky + �obs + �gnd)
<latexit sha1_base64="Xvj1jnbafJIwbzCIEV76paa6Hcs="></latexit><latexit sha1_base64="Xvj1jnbafJIwbzCIEV76paa6Hcs="></latexit><latexit sha1_base64="Xvj1jnbafJIwbzCIEV76paa6Hcs="></latexit><latexit sha1_base64="cs4C/7/ZyoglY5SgZSzD9vpbb+I="></latexit>

Window
area A

<latexit sha1_base64="gZrypnUe+lvL2OLre7jOZgDK6b4=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHqMePGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/luNAw==</latexit><latexit sha1_base64="gZrypnUe+lvL2OLre7jOZgDK6b4=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHqMePGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/luNAw==</latexit><latexit sha1_base64="gZrypnUe+lvL2OLre7jOZgDK6b4=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHqMePGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/luNAw==</latexit><latexit sha1_base64="l240LcVvAsaJ+xF+/qpIqe167n4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD1WvHhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjdt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpHHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fjD+Mrw==</latexit>

Sky
Natural/man-made objects
Ground

R
<latexit sha1_base64="vVfLoTQ0p1Dyhrn+x9aJ2d0HRU8=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMePGYiHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup36rSdUmsfywYwT9CM6kDzkjBor1e97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCndQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MHGC6NFA==</latexit><latexit sha1_base64="vVfLoTQ0p1Dyhrn+x9aJ2d0HRU8=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMePGYiHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup36rSdUmsfywYwT9CM6kDzkjBor1e97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCndQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MHGC6NFA==</latexit><latexit sha1_base64="vVfLoTQ0p1Dyhrn+x9aJ2d0HRU8=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMePGYiHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup36rSdUmsfywYwT9CM6kDzkjBor1e97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCndQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MHGC6NFA==</latexit><latexit sha1_base64="zSIYQVP4GaN6q1gO4H4MpvSkZUo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHhsxX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpHHUYQTOIVz8OAaanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpgOMwA==</latexit>

G
<latexit sha1_base64="FnJi4srdlCzOPVGbZFQOKphRpbQ=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMeNBjAuYByRJmJ73JmNnZZWZWCEu+wIsHRbz6Sd78GyebHDSxoKGo6qa7K0gE18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbqt55QaR7LBzNO0I/oQPKQM2qsVL/rlcpuxc1Blok3J+XqMeSo9Upf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s/yQyfkzCp9EsbKljQkV39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJZovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEyalxXPrXj1q3L1YpYGFOAETuEcPLiGKtxDDRrAAOEZXuHNeXRenHfnY9a64sxnjuAPnM8fB4KNCQ==</latexit><latexit sha1_base64="FnJi4srdlCzOPVGbZFQOKphRpbQ=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMeNBjAuYByRJmJ73JmNnZZWZWCEu+wIsHRbz6Sd78GyebHDSxoKGo6qa7K0gE18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbqt55QaR7LBzNO0I/oQPKQM2qsVL/rlcpuxc1Blok3J+XqMeSo9Upf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s/yQyfkzCp9EsbKljQkV39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJZovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEyalxXPrXj1q3L1YpYGFOAETuEcPLiGKtxDDRrAAOEZXuHNeXRenHfnY9a64sxnjuAPnM8fB4KNCQ==</latexit><latexit sha1_base64="FnJi4srdlCzOPVGbZFQOKphRpbQ=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMeNBjAuYByRJmJ73JmNnZZWZWCEu+wIsHRbz6Sd78GyebHDSxoKGo6qa7K0gE18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbqt55QaR7LBzNO0I/oQPKQM2qsVL/rlcpuxc1Blok3J+XqMeSo9Upf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s/yQyfkzCp9EsbKljQkV39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJZovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEyalxXPrXj1q3L1YpYGFOAETuEcPLiGKtxDDRrAAOEZXuHNeXRenHfnY9a64sxnjuAPnM8fB4KNCQ==</latexit><latexit sha1_base64="cXRquNATgCGeaj844qU3bbXtdLc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WPOixBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6rnlv1GleV2kUeRxFO4BTOwYNrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AJVXjLU=</latexit>

B
<latexit sha1_base64="aPg7sgXzpzI1YIK6jZtAXx8owKk=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMevGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/9+NBA==</latexit><latexit sha1_base64="aPg7sgXzpzI1YIK6jZtAXx8owKk=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMevGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/9+NBA==</latexit><latexit sha1_base64="aPg7sgXzpzI1YIK6jZtAXx8owKk=">AAAB6HicbVDLSgNBEOz1GeMrPm5eBoPgQcKuCHoMevGYgHlAsoTZSW8yZnZ2mZkVwpIv8OJBEa9+kjf/xskmB00saCiquunuChLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupv6rSdUmsfywYwT9CM6kDzkjBor1W97pbJbcXOQZeLNSbl6DDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rP80Ak5s0qfhLGyJQ3J1d8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy2aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmZcVzK179qly9mKUBBTiBUzgHD66hCvdQgwYwQHiGV3hzHp0X5935mLWuOPOZI/gD5/MH/9+NBA==</latexit><latexit sha1_base64="xIoqs7h219WuDkCto0eLWPBRHz0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M72Z++wmV5rF8MJME/YgOJQ85o8ZKjdt+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88TMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrcuq51a9xlWldpHHUYQTOIVz8OAaanAPdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fjcOMsA==</latexit>
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+
<latexit sha1_base64="wx1izn6wkOA5eJaY/pb0/B7ifEI=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWQRBKIoIuC25ctmAv0oYymZ60YyeTMDMRSugTuHGhiFsfyZ1v4zR1oa0/DHz85xzmnD9IBNfGdb+cwsrq2vpGcbO0tb2zu1feP2jpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHwzq7cfUWkeyzszSdCP6FDykDNqrNU475crbtXNRZbB+4FK7Qhy1fvlz94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofazfNEpObXOgISxsk8akru/JzIaaT2JAtsZUTPSi7WZ+V+tm5rw2s+4TFKDks0/ClNBTExmV5MBV8iMmFigTHG7K2EjqigzNpuSDcFbPHkZWhdVz3LjslK7n6cBRTiGEzgDD66gBrdQhyYwQHiCF3h1Hpxn5815n7cWnJ+ZQ/gj5+Mb6o6NGg==</latexit><latexit sha1_base64="wx1izn6wkOA5eJaY/pb0/B7ifEI=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWQRBKIoIuC25ctmAv0oYymZ60YyeTMDMRSugTuHGhiFsfyZ1v4zR1oa0/DHz85xzmnD9IBNfGdb+cwsrq2vpGcbO0tb2zu1feP2jpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHwzq7cfUWkeyzszSdCP6FDykDNqrNU475crbtXNRZbB+4FK7Qhy1fvlz94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofazfNEpObXOgISxsk8akru/JzIaaT2JAtsZUTPSi7WZ+V+tm5rw2s+4TFKDks0/ClNBTExmV5MBV8iMmFigTHG7K2EjqigzNpuSDcFbPHkZWhdVz3LjslK7n6cBRTiGEzgDD66gBrdQhyYwQHiCF3h1Hpxn5815n7cWnJ+ZQ/gj5+Mb6o6NGg==</latexit><latexit sha1_base64="wx1izn6wkOA5eJaY/pb0/B7ifEI=">AAAB6HicbZDLSsNAFIZP6q3WW73s3AwWQRBKIoIuC25ctmAv0oYymZ60YyeTMDMRSugTuHGhiFsfyZ1v4zR1oa0/DHz85xzmnD9IBNfGdb+cwsrq2vpGcbO0tb2zu1feP2jpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHwzq7cfUWkeyzszSdCP6FDykDNqrNU475crbtXNRZbB+4FK7Qhy1fvlz94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofazfNEpObXOgISxsk8akru/JzIaaT2JAtsZUTPSi7WZ+V+tm5rw2s+4TFKDks0/ClNBTExmV5MBV8iMmFigTHG7K2EjqigzNpuSDcFbPHkZWhdVz3LjslK7n6cBRTiGEzgDD66gBrdQhyYwQHiCF3h1Hpxn5815n7cWnJ+ZQ/gj5+Mb6o6NGg==</latexit><latexit sha1_base64="k2M3Gp2F37xkH4XOWM6mUGcM8iI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHghePLdgPaUPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG9n9fYTKs1jeW8mCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWpPeRxFOEETuEcPLiGGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHeHKMxg==</latexit>
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A Critical Review of BS EN 17037 2018
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Peter Defoe
Post Doctoral Researcher and Author. Mentor
and Supervisor at Anglia Ruskin University

44 articles Following

Introduction

A new British Standard dealing with daylight in buildings has now been published and is
already attracting criticism amongst daylight practitioners, software providers and others.
Concerns have been raised firstly with BRE which would have to consider the application in
respect of BR209 and any future updates and subsequently with the British representatives
on the panel that approved the new standards. One of these was Professor John Mardaljevic
of Loughborough University who is well known amongst practitioners and he was invited to
identify the relevant research and to comment upon a specific issue regarding the ‘reference
plane’ otherwise considered to be working plane.

It is now understood that one of the research documents leading up to the new standard was
published by Mardaljevic and Christoffersen in August 2018, entitled ‘Climate
connectivity’ in the daylight factor basis of building standards’ and so, before
reviewing the new standard, it is worth considering the contents of the above mentioned
paper and, when reviewing BS EN 17037 I will, of necessity concentrate solely on the
values expressed for the UK.

Mardaljevic and Christoffersen- Climate Connectivity

Within the abstract to their paper they make some bold statements such as:

·       “It is now widely accepted in the research community, and increasingly so
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Aperture-Based Daylight Modelling:
Introducing the ‘View Lumen’

John Mardaljevic
School of Architecture, Building & Civil Engineering,

Loughborough University, Loughborough, UK
E-mail: j.mardaljevic@lboro.ac.uk

Abstract

This paper presents a new way to determine measures
of view at the building aperture. It introduces the
concept of the view lumen – this is the illumination
e↵ect received at the building aperture from a visible
external entity (e.g. ground, sky, obstruction, etc.)
which is made self-luminous for this purpose. The
paper describes the fundamental principle behind the
view lumen, and gives some preliminary illustrations
of the technique to show its potential. The examples
employ the British Standard framework to define cat-
egories of view. That is, three layers named upper,
middle and lower comprising, respectively, sky, natu-
ral or man-made objects (e.g. buildings) and ground.
The proposal is an extension of the recently intro-
duced sunlight beam index.

Introduction

The guidelines and recommendations currently used
to evaluate daylight and daylight related quantities
for planning purposes are invariably simplistic in con-
ception, having changed little since they were first de-
vised a half-century or more ago. Techniques such as
climate-based daylight modelling (CBDM) are gen-
erally preferred by practitioners to evaluate building
designs (Mardaljevic (2006)). However they are cur-
rently deemed too complex for their use to be made
mandatory for regulatory purposes, though there is
one notable example where evaluation of school build-
ing designs using CBDM is compulsory (Mardaljevic
(2015)). This paper proposes a novel framework for
the evaluation of daylight and view which has all the
features necessary to form the basis of a regulatory
method for planning purposes. The basis of the ap-
proach is to evaluate meaningful measures of sunlight,
skylight and view for individual or groups of build-
ing apertures, i.e. windows. Importantly, and unlike
many of the existing approaches, the new method ac-
counts for the window size. Although this first im-
plementation uses Radiance, the calculation is fun-
damentally geometric and therefore suited for im-
plementation as, say, a BIM plugin. The outcome
is largely immune to accidental blunders or deliber-

ate game playing providing the geometry is correct –
an essential consideration for any method that could
form the basis of, say, a future EU/CEN standard.

The evaluation of sunlight, skylight and view at the
building aperture presents something of a paradigm
shift compared to existing approaches. The sunlight
beam index (SBI) was originally conceived as a means
to rate a window aperture’s potential to receive sun-
light for solar access purposes (Mardaljevic and Roy
(2016)). SBI is an area measure of the ‘connected-
ness’ of a building aperture to all of the possible oc-
curring sun positions for that locale and for that par-
ticular aspect of the aperture including all possible
obstructing surfaces – averaged across the aperture.
Similarly, the aperture skylight index (ASI) is an area
measure of the ‘connectedness’ of an aperture to the
sky vault in terms of the illumination received from
a uniform luminance sky dome – averaged across the
aperture (Mardaljevic (2017)). This paper introduces
the concept of the ‘view lumen’ as a measure of the
aperture’s ‘connectedness’ to the three key layers that
provide the components of view: ground, foreground
(e.g. buildings) and sky. In e↵ect, the geometry that
comprises each of the view layers is made luminous,
and the flux of illumination from each layer (received
at the aperture and averaged across it) serves as proxy
measures for each of the view layers.

View ‘layers’

The following is from British Standard BS 8206-2
Lighting for buildings – Code of practice for daylight-
ing (British Standards Institute (2008)):

“Daylighting gives to a building a unique variety and
interest. An interior which looks gloomy, or which
does not have a view to the outside when this could
reasonably be expected, will be considered unsatisfac-
tory by its users.”

‘‘Most unrestricted views have three ‘layers’, as fol-
lows:

1. upper (distant), being the sky and its boundary
with the natural or man-made scene;

2. middle, being the natural or man-made objects
themselves;

Paper will eventually be available here: 
http://www.ibpsa.org/conferences/

But email me for a copy if you’d rather not wait: 
j.mardaljevic@lboro.ac.uk
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