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The proper mass of a test particle in General Relativity Theory (GRT) is a rest mass, so it is 
considered principally constant, just as in Kinematics of Special Relativity Theory (SRT). One 
may think that the same is true in SRT Mechanics (Dynamics). We found that a proper mass 
change occurs under a force action that is, during a transition from one inertial reference frame to 
another. The proper mass constancy in SRT Mechanics is, in fact, a weak field approximation 
leading to the Newtonian limit. We show that a variability of the proper mass is a fundamental 
physical phenomenon. It becomes especially important under strong field conditions, therefore, 
for understanding of the so-called self-energy divergence. The problem was seemingly overcome 
with help of the known renormalization procedure in Electrodynamics but not in gravitational 
field theory. GRT was shown to be nonrenormalizable. Our analysis of the SRT mass-energy 
concept showed that, after the proper mass variation was taken into account in SRT Mechanics 
equations, arguments for an exclusion of the gravity phenomenon from the SRT domain fell 
away. Moreover, this approach resulted in principal elimination of the gravitational divergence 
problem. Another new result concerned the speed of light. The conclusion was that the speed of 
light is not a fundamental physical constant: it is a physical quantity determined by a gravitational 
potential and has a cosmological meaning. 
In spite of radically different physical interpretation, the alternative approach to the gravitational 
problem gives an adequate description of  “weak-field” gravitational experiments as GRT does: a 
numerical difference from GRT predictions is not meaningful. However, the difference in 
predictions progressively rises with field strength and an energy increase. One particular result 
concerns a behavior of a massive particle being in free fall in a gravitational field. In GRT, both a 
free particle and a photon, when approaching a gravitational center, tend to slow down, the 
particle speed being always less then the photon speed. In the SRT approach, the photon similarly 
slows down but not the particle. If so, superluminal particles exist. This is a new physical 
phenomenon, which may be called a gravitational refraction. We propose the experiment on the 
detection of superluminal particles in high-energy cosmic rays. It should be considered a new 
relativistic test having a falsifying power in a strong-field domain.     
This work is mainly conceptual. The purpose is to present in a simple form for a wide physical 
community some results of our study of Relativistic Mechanics, in which a source of a 
gravitational field is the proper mass. The main conclusion is that the development of the SRT-
based divergence-free gravitation field theory is possible. 
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2Q�WKH�/RUHQW]�&RYDULDQW�7KHRU\�RI�*UDYLW\

9�1��6WUHO¶WVRY
/DERUDWRU\�RI�+LJK�(QHUJLHV
-RLQW�,QVWLWXWH�IRU�1XFOHDU�5HVHDUFK
'XEQD��0RVFRZ�5HJLRQ���������5XVVLD

7KH�PDLQ�IHDWXUHV�RI�/RUHQW]�FRYDULDQW�WKHRU\�RI�JUDYLW\��/&7*���WKH�EDVLV�RI�ZKLFK
LV�WKH�UHODWLYLVWLF����YHFWRU��1HZWRQ�SRWHQWLDO��DUH�SUHVHQWHG��$�IXUWKHU�GHYHORSPHQW
RI�/&7*�LV�EHFRPLQJ�XUJHQW�VLQFH��DV� LW�KDV� WXUQHG�RXW�� WKH�PDLQ�VWDWHPHQW�RI� WKH
JHQHUDO�WKHRU\�RI�UHODWLYLW\�FRQWUDGLFWV�WKH�HIIHFW�RI�JUDYLWDWLRQDO�VKLIW��,W�LV�QRWHG�WKDW
WKH�³HOHFWURPDJQHWLF�OLNH´�YDULDQW�RI� WKH� WKHRU\�RI� JUDYLW\� DQVZHUV� WKH�/RUHQW]� LQ�
YDULDQFH�GHPDQG��7KH�VWUHQJWKV�RI�WKH�JUDYLWDWLRQDO�DQG�FRJUDYLWDWLRQDO�ILHOG�DUH�GH�
VFULEHG�E\� WKH�DQWLV\PPHWULF� WHQVRU�RI� UDQN����7KH� ILHOG� LWVHOI� LV�GHVFULEHG�E\� WZR
HTXDWLRQV��7KH�HQHUJ\�PRPHQWXP�WHQVRU�RI�WKH�JUDYLWDWLRQDO�ILHOG�VDWLVILHV�WKH�FRQ�
VHUYDWLRQ�ODZV��7KH�IUHTXHQF\�GHFUHDVH�RI�OLJKW�UDGLDWHG�LQ�WKH�JUDYLWDWLRQDO�ILHOG�LV
WUHDWHG�DV�D�FRQVHTXHQFH�RI�WKH�ODZ�RI�HQHUJ\�FRQVHUYDWLRQ�

,QWURGXFWLRQ

1HZ� DQG� DSSDUHQWO\� LQVXSHUDEOH� GLIILFXOWLHV� RI� WKH� JHQHUDO� WKHRU\� RI� UHODWLYLW\� �*75���ZKLFK
KDYH�UHFHQWO\�EHHQ�UHYHDOHG�>���@��PDNH�YLWDO�D�IXUWKHU�GHYHORSPHQW�RI�WKH�/RUHQW]�FRYDULDQW�WKHRU\
RI�JUDYLW\��/&7*���7KH�UHODWLYLVWLF����YHFWRU��1HZWRQ�SRWHQWLDO�VHUYHV�DV�WKH�EDVLV�IRU�WKLV�WKHRU\�
$V�WR�WKH�VWUHQJWK�RI�WKH�JUDYLWDWLRQDO�ILHOG��RQH�ZRXOG��WKLQN��WKHUH�DUH�WZR�SRVVLELOLWLHV�KHUH��,Q�FDVH
RI�WKH�DQWLV\PPHWULF�ILHOG�WHQVRU��ZH�KDYH�WKH�³HOHFWURPDJQHWLF�OLNH´�WKHRU\�RI�JUDYLW\��ZKLFK�KDV�LQ
IDFW�EHHQ�GLVFXVVHG�LQ�WKH�OLWHUDWXUH��VHH��H�J���>�@���,W�VKRXOG�EH�QRWHG�WKDW�WKH�ILUVW�DWWHPSWV�WR�EXLOG
WKLV�W\SH�RI�WKHRU\�ZHUH�E\�+HDYLVLGH�>�@��$W�RQH�WLPH��WKLV�SUREOHP�ZDV�GLVFXVVHG�E\�/RUHQW]�>�@�
3RLQFDUp� >�@��0LQNRZVNL� >�@� DQG�RWKHUV��$Q� DOWHUQDWLYH�YHUVLRQ�RI�/&7*�ZKHQ� WKH� JUDYLWDWLRQDO
ILHOG�WHQVRU�LV�GHVFULEHG�E\�WKH�V\PPHWULF���WHQVRU�RI�UDQN����DV�LW�SURYHG��OHDGV�WR�D�UHVXOW�VLPLODU�WR
WKH�UHODWLRQ�RI�$EUDKDP¶V�WKHRU\�>�@��,Q�WKLV�WKHRU\�DV�ZLWK�*75��WKH�OLJKW�YHORFLW\�GHSHQGV�RQ�WKH
JUDYLWDWLRQDO�SRWHQWLDO��7KXV��WKH�VHFRQG�SRVVLELOLW\��DV�ZLOO�EH�VKRZQ�IXUWKHU��WXUQV�RXW�WR�FRQWUDGLFW
WKH�/RUHQW]�LQYDULDQFH�UHTXLUHPHQW�

/LJKW�YHORFLW\�GRHV�QRW�FKDQJH�LQ�D�JUDYLWDWLRQDO�ILHOG

7KH�HIIHFW�RI�WKH�JUDYLWDWLRQDO�UHGVKLIW�RI�VSHFWUDO�OLQHV�ZDV�SUHGLFWHG�E\�(LQVWHLQ��$V�KH�PDUNHG
>�@�
³7KH�IUHTXHQF\�RI�DQ�DWRP�VLWXDWHG�RQ�WKH�VXUIDFH�RI�D�KHDYHQO\�ERG\�ZLOO�EH�VRPHZKDW
OHVV�WKDQ�WKH�IUHTXHQF\�RI�DQ�DWRP�RI�WKH�VDPH�HOHPHQW�LQ�ZKLFK�LV�VLWXDWHG�LQ�IUHH�VSDFH
�RU�RQ�WKH�VXUIDFH�RI�D�VPDOOHU�FHOHVWLDO�ERG\��1RZ�F�=�-N0�U�ZKHUH�N� LV�1HZWRQ¶V�FRQ�
VWDQW�RI�JUDYLWDWLRQ��DQG�0�LV�WKH�PDVV�RI�WKH�KHDYHQO\�ERG\��7KXV�D�GLVSODFHPHQW�WRZDUGV
WKH�UHG�RXJKW�WR�WDNH�SODFH�IRU�VSHFWUDO�OLQHV�SURGXFHG�DW�WKH�VXUIDFH�RI�VWDUV�DV�FRPSDUHG
ZLWK� WKH� VSHFWUDO� OLQHV� RI� WKH� VDPH� HOHPHQW� SURGXFHG� DW� WKH� VXUIDFH� RI� WKH� HDUWK�� WKH
DPRXQW�RI�WKLV�GLVSODFHPHQW�EHLQJ
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)RU�WKH�VXQ��WKH�GLVSODFHPHQW�WRZUGV�WKH�UHG�SUHGLFWHG�E\�WKH�WKHRU\�DPRXQWV�WR�WZR�PLO�
OLRQWKV�RI�WKH�ZDYHOHQJWK�´

7KHVH�FRQFOXVLRQV�DUH�WKH�FRQVHTXHQFHV�RI�WZR�HTXDWLRQV�
����� �

� FF+@nn � ���� �

� FF-@ ll ��D�E�

SUHVHQWLQJ�WKH�IUHTXHQF\�DQG�ZDYHOHQJWK�RI�OLJKW�HPLWWHG�E\�D�VRXUFH�LQ�WKH�JUDYLWDWLRQDO�ILHOG�ZLWK
WKH�SRWHQWLDO� �F � �n �DQG� �l �DUH�WKH�FRUUHVSRQGLQJ�TXDQWLWLHV�LQ�WKH�DEVHQFH�RI�WKH�ILHOG�

7KH�ILUVW�VWDWHPHQW��L�H���HTXDWLRQ���D���ZDV�YHULILHG�LQ�WKH�ZHOO�NQRZQ�3RXQG�5HEND�6QLGHU�H[�
SHULPHQWV�>��@�EDVHG�RQ�0RHVVEDXHU¶V�HIIHFW��(TXDWLRQ���E��ZDV�GLUHFWO\�FRQILUPHG��IRU�H[DPSOH��LQ
%UDXOW¶V�H[SHULPHQW�>��@�ZKHUH�WKH�LQGLFDWHG�VKLIW�RI�WKH�ZDYHOHQJWK�RI�WKH�'��VRGLXP�OLQH�KDG�EHHQ
PHDVXUHG�

:H�QRZ�DVN� WKH� IROORZLQJ�TXHVWLRQ��ZKDW� LV� WKH�YHORFLW\�RI� OLJKW� UDGLDWHG�E\� D� VRXUFH� LQ� WKH
JUDYLWDWLRQDO�ILHOG"�%DVHG�RQ�HTV���D��DQG��E���ZH�HDVLO\�REWDLQ�LQ�D�ILUVW�DSSUR[LPDWLRQ

FFJ =@= ��nlln � ��/�

L�H���WKH�OLJKW�YHORFLW\�UHPDLQV�DQ�LQYDULDQW�TXDQWLW\�LQ�WKH�SUHVHQFH�RI�WKH�JUDYLWDWLRQDO�ILHOG�>��@�
7KH�PDLQ� VWDWHPHQW� RI�*75�� DFFRUGLQJ� WR�ZKLFK� WKH� OLJKW� YHORFLW\� FKDQJHV�ZLWK� D� FKDQJLQJ

JUDYLWDWLRQDO�SRWHQWLDO��LQ�SDUWLFXODU��E\�WKH�IRUPXOD��VHH��H�J���>��@�
FFFJ ����� �F+@ ��(�

REYLRXVO\�FRQWUDGLFWV�WKLV�UHVXOW��:KDW�LV�PRUH��EDVHG�RQ�HT���(��DQG�WKH�OHIW�KDOI�RI�HT���/���LW�IRO�
ORZV�WKDW�DW�OHDVW�RQH�RI�WKH�IDFWRUV��L�H��HLWKHU l RU n, PXVW�FKDQJH�ZKHQ�WKH�JUDYLWDWLRQDO�SRWHQWLDO�LV
FKDQJHG��EXW�E\�D�IRUPXOD�GLIIHUHQW�IURP�HTV�����>��@��+RZHYHU��WKLV�DVVXPSWLRQ�GLUHFWO\�FRQWUDGLFWV
WKH� UHVXOWV�RI� WKH� DERYH�PHQWLRQHG� H[SHULPHQWV��$FFRUGLQJ� WR� WKHVH�� WKH�ZDYHOHQJWK� DQG� WKH� IUH�
TXHQF\� RI� WKH� HPLWWHG� OLJKW� GHSHQG� RQ� WKH� JUDYLWDWLRQDO� SRWHQWLDO� �LQ� WKH� QHLJKERXUKRRG� RI� WKH
VRXUFH���EXW�WKH\�GR�QRW�FKDQJH�ZKHQ�OLJKW�SURSDJDWHV�LQ�D�JUDYLWDWLRQDO�ILHOG�

7KXV��LQ�VSLWH�RI�WKH�JHQHUDOO\�DFFHSWHG�RSLQLRQ�� WKH�JUDYLWDWLRQDO�ILHOG�GRHV�QRW�LQIOXHQFH�WKH
OLJKW�UD\���7KHUHIRUH��WKH�REVHUYHG�GHIOHFWLRQ�RI�WKH�OLJKW�UD\�E\�WKH�6XQ�PXVW�EH�H[SODLQHG�E\�RWKHU
IDFWRUV��IRU�H[DPSOH��E\�UHIUDFWLRQ���7KH�OLJKW�YHORFLW\�DOVR�UHPDLQV�LQYDULDQW�LQ�WKH�SUHVHQFH�RI�WKH
JUDYLW\�ILHOG�

��YHFWRU�RI�WKH�JUDYLWDWLRQDO�SRWHQWLDO

7KH� IRXU�GLPHQVLRQDO� �FRYDULDQW�� IRUPXODWLRQ�RI� UHODWLYLW\� WKHRU\� VD\V� WKDW�PDVV� LV� D� ��VFDODU
�/RUHQW]LDQ�LQYDULDQW���7KHUHIRUH��WKH�FRYDULDQW�JHQHUDOL]DWLRQ�RI�WKH�NQRZQ�QRQ�UHODWLYLVWLF�H[SUHV�
VLRQ�IRU�WKH�JUDYLWDWLRQDO�SRWHQWLDO�HQHUJ\
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,Q�WKH�IUDPHZRUN�RI�/&7*��ZH�KDYH�IRU�WKH�UHODWLYLVWLF�3RLVVRQ�HTXDWLRQ
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+HUH�WKH�JUDYLWDWLRQDO�FRQVWDQW�*�DQG���FXUUHQW�PDVV�GHQVLW\�ILJXUH�RQ�WKH�ULJKW��ZKHQFH�LW�IROORZV
WKDW� WKH� UHODWLYLVWLF� SRWHQWLDO� RI� JUDYLW\� VKRXOG�EH�GHVFULEHG�E\� D���YHFWRU� >��@�� ,Q� SDUWLFXODU�� WKH
H[DFW�H[SUHVVLRQ�IRU�WKH�JUDYLWDWLRQDO��UHWDUGHG��SRWHQWLDO

M
M

L
L

85
08

*-=F ���



$3(,521�9RO����1U������-DQXDU\�$SULO����� 3DJH���

FDQ�EH�REWDLQHG�E\� WKH�/RUHQW]� WUDQVIRUPDWLRQ�RI�1HZWRQ¶V�SRWHQWLDO�F� �HTXDO� WR� �F � LQ� WKH� UHVW
IUDPH���+HUH�0�LV�WKH�PDVV�RI�D�PRYLQJ�SDUWLFOH�� L8 �LWV���YHORFLW\�� L5 �WKH�UHWDUGHG��OLJKW��GLVWDQFH�

7KH�WRWDO�HQHUJ\�DQG�PRPHQWXP�RI�D�SDUWLFOH�ZLWK�PDVV�P�DQG���YHORFLW\� LX �LQ�WKH�JUDYLWDWLRQDO
ILHOG�DUH�GHVFULEHG�E\�WKH�HTXDWLRQ

���� FXPSS3 LLL
J

LL F+=+= ���

)RU�OLJKW��DV�WKH�PDVV�RI�SKRWRQV�LV�HTXDO�]HUR�� �=L
JS ��WKHUHIRUH�WKH�HQHUJ\�DQG�PRPHQWXP�GR�QRW

FKDQJH�ZKHQ�OLJKW�SURSDJDWHV�LQ�D�JUDYLWDWLRQDO�ILHOG�
7KH�VSLQ�RI�WKH�JUDYLWRQ��7KH�YHFWRU�QDWXUH�RI�WKH�JUDYLW\�SRWHQWLDO�PHDQV�WKDW�E\�DQDORJ\�ZLWK

SKRWRQV��WKH�TXDQWD�RI�WKH�JUDYLWDWLRQDO�ILHOG��JUDYLWRQV��PXVW�KDYH�VSLQ����7KLV�IDFW��HYLGHQWO\��VLP�
SOLILHV� VXEVWDQWLDOO\� WKH�FRQVWUXFWLRQ�RI� WKH�XQLWHG� WKHRU\�RI�DOO� LQWHUDFWLRQV�DQG�� LQ�SDUWLFXODU�� WKH
TXDQWXP�WKHRU\�RI�JUDYLW\�

���7KH�JUDYLWDWLRQDO�ILHOG�WHQVRU

,Q�/&7*�WKH�VWUHQJWK�RI�WKH�JUDYLWDWLRQDO�ILHOG�LV�GHVFULEHG�E\�WKH�DQWLV\PPHWULFDO�WHQVRU�RI�UDQN
�
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%DVHG�RQ�HTV�����DQG�����IRU�WKH�³UHWDUGHG´�WHQVRU�RI�WKH�JUDYLWDWLRQDO�ILHOG��LQ�WKH�DEVHQFH�RI�DFFHO�
HUDWLRQ���ZH�REWDLQ
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7KH�UHODWLYLVWLF�IRUFH�RI�JUDYLW\��%DVHG�RQ�WKH�FRYDULDQW�H[SUHVVLRQ
��� FS*FXP*) N

LN

N

LNL -=-= ���

ZKHUH� NX �LV�WKH���YHORFLW\�RI�D�³WULDO´�SDUWLFOH�RI�PDVV�P��IRU�WKH�UHODWLYLVWLF�1HZWRQ�IRUFH�ZH�KDYH
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VKRXOG�EH�VWUHVVHG�WKDW�WKH�VSDFH�FRPSRQHQWV�RI�0LQNRZVNL¶V�IRUFH�ILJXUH�KHUH�DW�OHIW��%DVHG�RQ�WKH
NQRZQ�UHODWLYLVWLF�UHODWLRQ
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ZKHUH� LZ �LV���DFFHOHUDWLRQ�ZLWK�XVH�RI�HT������ZH�REWDLQ
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ZKHQFH��LQ�SDUWLFXODU��LW�IROORZV�WKDW
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L�H��WKH�IXOILOPHQW�RI�HTXDOLW\�������DQG�WKHUHE\�WKH�/RUHQW]�LQYDULDQFH�UHTXLUHPHQW��LV�SRVVLEOH�LI�WKH
JUDYLWDWLRQDO�ILHOG�WHQVRU�LV�DQWLV\PPHWULF�RQO\��+HUH�ZH�KDYH�DQRWKHU�H[DPSOH� WKDW� WKH�VWDWHG�UH�
TXLUHPHQW�VWULFWO\�OLPLWV�WKH�FKDUDFWHU�RI�SK\VLFDO�ODZV�

(T�����VKRXOG�EH�XVHG�LQ�/&7*�ZKHQ�FDOFXODWLQJ�WKH�DQRPDORXV�VHFXODU�GLVSODFHPHQW�RI�0HU�
FXU\�DQG�RWKHU�SODQHWV��+HUH��KRZHYHU��ZH�ZDQW� WR�SD\�DWWHQWLRQ� WR� WKH� IROORZLQJ��7KH� LPSRUWDQW
SRLQW�LV�WKDW�DOO�DVWURQRPLFDO�REVHUYDWLRQV��DQG�PHDVXUHPHQWV��DUH�FRQGXFWHG�LQ�WKH�UHIHUHQFH�IUDPH
FRQQHFWHG�ZLWK�WKH�(DUWK��(�IUDPH��ZKHUHDV�WKH�FDOFXODWLRQV�DUH�FDUULHG�RXW�LQ�DQRWKHU�IUDPH�UHODWHG
WR�WKH�6XQ��%XW�WKH�ILUVW�SRZHU�RI� b �ILJXUHV�LQ�WKH�/RUHQW]�WUDQVIRUPDWLRQ�WKDW�GHVFULEH�WKH�WUDQVLWLRQ
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EHWZHHQ�WKHVH�IUDPHV��7KH�YDOXH�RI�WKH�GLVFXVVHG�HIIHFW�LV�RI�WKH�RUGHU�RI� �b ��7KHUHIRUH��WKH�UHVXOWV

RI�FDOFXODWLRQV�DQG�REVHUYDWLRQV� VKRXOG�EHORQJ� WR� WKH� VDPH� UHIHUHQFH� IUDPH�� IRU� H[DPSOH�� WKH�(�
IUDPH��6WULFWO\�VSHDNLQJ��LW�LV�DOVR�QHFHVVDU\�WR�WDNH�LQWR�DFFRXQW�WKH�(DUWK¶V�URWDWLRQ��LQ�SDUWLFXODU�
SHUIRUPLQJ� WKH� WUDQVLWLRQ� WR� D� URWDWLQJ�(
�IUDPH��$QG�RQO\� WKH� VPDOOQHVV�RI� WKH� OLQHDU� YHORFLW\�RI
URWDWLRQ�� FF bb

w

���-  ��DOORZV�WKLV�HIIHFW�WR�EH�QHJOHFWHG��7KH�YDOXH�RI�WKH�³JHQHUDO�SUHFHVVLRQ´�RI

D�YLVLEOH�GLVSODFHPHQW�RI� WKH�SHULKHOLRQ�� FRQGLWLRQHG� MXVW� E\�(DUWK� URWDWLRQ�� LV� ����

�� L�H��� RQ� WKH
FRQWUDU\��LW�LV�WZR�RUGHUV�ODUJHU�WKDQ�WKH�GLVFXVVHG�HIIHFW��,Q�JHQHUDO�&OHPHQFH�>��@�VDLG�ZHOO�DERXW
WKH�GLIILFXOWLHV�DVVRFLDWHG�ZLWK�WKLV�SUREOHP��³7KH�REVHUYDWLRQV�FDQQRW�EH�PDGH�LQ�WKH�1HZWRQLDQ
IUDPH�RI�UHIHUHQFH��7KH\�DUH�UHIHUUHG�WR�WKH�PRYLQJ�HTXLQR[��WKDW�LV��WKH\�DUH�DIIHFWHG�E\�WKH�SUHFHV�
VLRQ�RI�WKH�HTXLQR[HV��DQG�WKH�GHWHUPLQDWLRQ�RI�WKH�SUHFHVVLRQ�PRWLRQ�LV�RQH�RI�WKH�PRVW�GLIILFXOW
SUREOHPV�RI�SRVLWLRQDO�DVWURQRP\�� LI�QRW�PRVW�GLIILFXOW�� ,Q� WKH� OLJKW�RI�DOO� WKHVH�KD]DUGV�� LW� LV� QRW
VXUSULVLQJ�WKDW�D�GLIIHUHQFH�RI�RSLQLRQV�FRXOG�H[LVW�UHJDUGLQJ�WKH�FORVHQHVV�RI�DJUHHPHQW�EHWZHHQ�WKH
REVHUYHG�DQG�WKHRUHWLFDO�PRWLRQV�´
$QWLJUDYLWDWLRQ��7KH�VXEVWLWXWLRQ�RI� LL

D XX -= �IRU�DQWLSDUWLFOHV�>��@�LQ�HT�����OHDGV�WR�WKH�FKDQJH�RI

WKH�IRUFH�VLJQ�
))

D

rr
-= �

,W�PHDQV�WKDW�DQWLSDUWLFOHV�PXVW�EH�UHSHOOHG�E\�WKH�JUDYLWDWLRQDO�ILHOG��WKH�SKHQRPHQRQ�RI�DQWLJUDYL�
WDWLRQ���,W�VKRXOG�EH�QRWHG�WKDW�WKHUH�LV�QR�SODFH�LQ�/&7*�IRU�WKH�NQRZQ�GLIILFXOW\�FRQGLWLRQHG�E\�WKH
HYLGHQW�DVFULSWLRQ�RI�QHJDWLYH�JUDYLWDWLRQDO�PDVV�WR�DQWLSDUWLFOHV�RI�SRVLWLYH�LQHUWLDO�PDVV��,W�OHDGV�WR
D�YLRODWLRQ�RI�WKH�HTXLYDOHQFH�SULQFLSOH�

2EVHUYDWLRQ�RI�WKLV�SKHQRPHQRQ�LV�RI�LQGXELWDEOH�LQWHUHVW�

���(TXDWLRQV�RI�WKH�JUDYLWDWLRQDO�ILHOG

&DOFXODWLRQ�RI�WKH���GLYHUJHQFH�RI�WKH�JUDYLWDWLRQDO�ILHOG�WHQVRU�����ZLWK�WKH�XVH�RI�WKH�3RLVVRQ
UHODWLYLVWLF�HTXDWLRQ�����DQG�WKH�/RUHQW]�JDXJH�OHDGV�XV�WR�WKH�ILUVW�ILHOG�HTXDWLRQ
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$V�ZH�FDQ�VHH��WKLV�LV�OLNH�WKH�FRUUHVSRQGLQJ�0D[ZHOO�HTXDWLRQ��&HUWDLQO\��DQ�HVVHQWLDO�GLIIHUHQFH�LV
WKDW�WKH�ULJKW�KDQG�VLGH������LQ�FDVH�RI�HOHFWURG\QDPLFV�FDQ�FKDQJH�WKH�VLJQ�GXH�WR�D�FKDQJH�LQ�WKH
FKDUJH�VLJQ�
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