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,VBOUVN�ù[JÚJOEFLJ�gCÇZÇL�ùLJSMFSJOq�LFTJO�CJS�MJTUFTJ�ZPL��"O-
DBL�LVBOUVN�ù[JÚJOJO�EPÚB�LBWSBZ�Ý�N�[B�LB[BOE�SE�LMBS�O�O�
Â[ÇOÇ�ZBOT�UBO�PO�JLJ�ùLJS�WBS��#VOMBS�O�UÇNÇOÇO�PSUBL�OPL-
UBT��ù[JLTFM�EÇOZBO�O�OBT�M�JÝMFNFTJ�HFSFLUJÚJOF�EBJS�HÇOEFMJL�
EFOFZJNJNJ[F�EBZBOBSBL�LB[BOE�Ú�N�[�CFLMFOUJMFSMF�CJS�EJÚFS�
EFZJÝMF�gTBÚEVZVZMBq�¶FMJÝJZPS�PMNBMBS���

(FOFM�BMH��JMF�LVBOUVN�BMH��BSBT�OEBLJ�CBÚMBOU��LPQVLMVÚV-
OVO�CBTJU�CJS�OFEFOJ�WBS��Û¶JOEF�ZBÝBE�Ú�N�[�EÇOZBEB�LVBOUVN�
FULJMFSJ� 	WF� HÂSFMJMJL� FULJMFSJ
� EVZVMBS�N�[�Ç[FSJOEF�EPÚSVEBO�
CJS� FULJEF� CVMVONVZPS�� %ÇOZBZB� EÂOÇL� 	FO� B[�OEBO� ù[JLTFM�
EÇOZBZB�EÂOÇL
�ZBLMBÝ�N�N�[��CJ[MFS�HÂSEÇLMFSJNJ[�EVZEVL-
MBS�N�[�UBE�O��BME�LMBS�N�[�LPLMBE�LMBS�N�[�WF�EPLVOEVLMBS�-
N�[�Ç[FSJOF�JOÝB�FEJZPSV[��#V�EÇOZB�ZBLMBÝ�N�O�O�¶PL�LÇ¶ÇL�
WF�¶PL�I�[M��PMBOMBS�O�EÇOZBT��PMBO�LVBOUVN�EÇOZBT�OEB�EB�HF-
¶FSMJ�PMEVÚV�PSUBZB�¶�LBCJMJSEJ�BODBL�ÂZMF�PMNBE���%PMBZ�T�ZMB�
CJ[F�BDBZJQ�WF�PMBÚBOÇTUÇ�HÂSÇOFO�ZFOJ�ùLJSMFSMF�LBSÝ��LBSÝ�ZB�
LBME�L��#V�LJUBQ�CPZVODB�CVOMBS�BOMBU�MBDBLU�S��0�ZÇ[EFO�UFUJL-
UF�PMNBM�T�O�[��

(ÇOMÇL�ZBÝBNMBS�O��LVBOUVN�BMBO�OEB�TÇSEÇSFO�DBOM�MBS�O�
WBS�PMEVÚVOV�IBZBM�FEJO��0OMBS�J¶JO�BÝBÚ�EB�T�SBMBOBO�ùLJSMFS�



IJ¶�IFZFDBO�WFSJDJ�PMNB[�UFSTJOF�BQB¶�L�PMVSEV��#J[�EÇOZBM�MBS�
J¶JO�JTF�BLMB�IBZBMF�T�ÚNBZBO�ÇSLÇUÇDÇ�CJS�OJUFMJL�UBÝ�ZPSMBS��

,VBOUVN�ÂCFLMJMJL��%PÚB�IFN�%ÇOZBfZ��PMVÝUVSBO�madde 
QBS¶BMBS�OEB�IFN�EF�HFS¶FLMFÝFO�EFÚJÝJNMFSEF�FTBTFO�UBOFDJL-
MJ�WFZB�ÂCFLMJ�CJS�ZBQ�ZB�TBIJQUJS��

0MBT�M�L�� ,Ç¶ÇL� ÂM¶FLMJ� EÇOZBEBLJ� PMBZMBS� CJ[MFS� olaylar 
IBLL�OEB� CJMFOFCJMFDFL� IFS� ÝFZJ� CJMJZPS� PMTBL� EBIJ� PMBT�M�L�
IÇLNFEFS��

%BMHB�QBS¶BD�L�JLJMJÚJ��.BEEF�IFN�EBMHB�IFN�EF�QBS¶BD�L�
Â[FMMJLMFSJ�HÂTUFSFCJMJS��

#FMJSTJ[MJL�JMLFTJ��%PÚBEB�ÂM¶ÇNMFSJO�IBOHJ�LFTJOMJÚF�LBEBS�
ZBQ�MBCJMFDFÚJOJ�CFMJSMFZFO�UFNFM�CJS�T�O�SMBNB�CVMVONBLUBE�S�

ÛNIB�WF�ZBSBU�N��5ÇN�FULJMFÝJNMFS�QBS¶BD�LMBS�O�ZPL�PMNB�
WF�WBS�PMNBT�O��J¶FSJS�WF�HFSFLUJSJS��

4QJO��(ÂSÇOÇS�ù[JLTFM�V[BNB�TBIJQ�PMNBZBO�gOPLUB�QBS¶B-
D�LMBSq�CJMF�TQJO�EFÚFSJOF�TBIJQUJS��TQJO� 	EÂONF
�LVBOUJ[F�CJS�
Â[FMMJLUJS��

TU�ÇTUF�CJONF�	TÇQFSQP[JTZPO
��#JS�QBS¶BD�L�WFZB�CJS�QBS-
¶BD�L�TJTUFNJ�BZO��BOEB�JLJ�WFZB�EBIB�GB[MB�IBSFLFU�EVSVNVO-
da olabilir. 

"OUJTPTZBM� QBS¶BD�LMBS�� Fermiyon� EFOFO� QBS¶BD�LMBS� CJS�
E�ÝBSMBNB�JMLFTJOF�VZBSMBS��¨[EFÝ�JLJ�GFSNJZPO�BZO��BOEB�BZO��
IBSFLFU�EVSVNVOEB�PMBNB[MBS��1FSJZPEJL�UBCMP�E�ÝBSMBNB�JMLF-
si sayesinde var olur. 

4PTZBM�QBS¶BD�LMBS��Bozon�EFOFO�QBS¶BD�LMBS�BZO��IBSFLFU�
EVSVNVOEB� UPQMBÝBCJMJSMFS� 	IBUUB� CVOEBO� gIPÝMBO�SMBSq
� CV�
#PTF�&JOTUFJO�ZPÛVOMBÝNBT��BE��WFSJMFO�ÇTU�EÇ[FZ�CJS�gCJSMJL-
UFMJÚJq�NÇNLÇO�L�MBS��

,PSVOVN��#B[��OJDFMJLMFS�EFÚJÝJNJO�UÇN�TÇSF¶MFSJOEF�TBCJU�
LBM�SMBS��#BÝLB�CB[��OJDFMJLMFS�	L�TNJ�LPSVOVNMV�OJDFMJLMFS
�EF-
ÚJÝJNJO�CFMJSMJ�CB[��¶FÝJUMFSJ�FTOBT�OEB�TBCJU�LBM�SMBS��

)�[�T�O�S���*Ý�L�I�[��EPÚBEBLJ�I�[�T�O�S�E�S��	(ÂSFMJMJL�LVSB-
N�O�O� CV� TPOVDV� FO� ¶BSQ�D�� CJ¶JNJZMF� LVBOUVN� EÇOZBT�OEB�
PSUBZB�¶�LBS�


&���ND2��,ÇUMF�WF�FOFSKJ�UFL�CJS�LBWSBNEB�CJSMFÝJS��CÂZMFMJLMF�
LÇUMF�FOFSKJZF�FOFSKJ�LÇUMFZF�¶FWSJMFCJMJS��	(ÂSFMJMJL�LVSBN�O�O�
CJS�EJÚFS�TPOVDV�LFOEJTJOJ�FO�FULJMFZJDJ�CJ¶JNEF�LVBOUVN�EÇO-
ZBT�OEB�HÂTUFSJS�




5FÝFLLÇSMFS

#V�LJUBC�O�IBZBUB�HF¶NFTJOEF�ZBSE�NMBS��J¶JO�Â[FMMJLMF�Ç¶�EPT-

UB�NÇUFÝFLLJSJN��%JBOF�(PMETUFJO� TPSV�ZBO�U� GPSNVOV� ÂOFS-

NFTJ�WF�VZHVMBONBT�OEB�DFTBSFUMFOEJSEJÚJ�J¶JO��+POBT�4DIVMU[�

UBTMBÚ��EJLLBUMF�PLVNBT��WF�¶PL�TBZ�EB�EFÚFSMJ�ÂOFSJTJ�J¶JO�1BVM�

)FXJUU� QFEBHPKJL� LBWSBZ�Ý�� WF� ¶PL� TBZ�EB� ÝFLMJ� CV� LJUBQUBLJ�

ùLJSMFSJ�IBZBUB� UBÝ�NBZB�ZBSE�N�FUUJ��%BWJE�.FSNJO�F�EF� ÝB-

Ý�MBDBL�ÂM¶ÇEF�UJUJ[�JODFMFNFTJ�WF�CFOJNMF�QBZMBÝU�Ú��LVBOUVN�

ù[JÚJ�LBWSBZ�Ý��J¶JO�CPS¶MVZVN��

.JDIBFM�'JTIFS�WF�"OOF�;BSSFMMB�O�O�E±IJM�PMEVÚV�)BSWBSE�

6OJWFSTJUZ�1SFTT�UFLJ�FLJCJ�JMF�¶BM�ÝNBL�CÇZÇL�CJS�[FWLUJ��8FTU-

DIFTUFS� #PPL�(SPVQ�UBLJ� #BSC�(PPEIPVTF� WF� $BSSJF�/FMLJO�F�

¶BM�ÝNBZB�ZBOT�UU�LMBS��LBSBSM��BODBL�OB[JL�iWF�FULJMJi�FNFLMFSJ�

J¶JO�NJOOFUUBS�N��

:PMVNV�TPOTV[�NÇL±GBUMBSMB�EÂÝFZFOMFS�LBS�N�+PBOOF�ZFEJ�

¶PDVÚVN�PO�EÂSU�UPSVOVN�WF�TBZ�T�[�IBSJLB�ÂÚSFODJN�PMEV��#V�

LJUBC��POMBSB�BE�ZPSVN�
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*��#ÂMÇN

"UPN�"MU��%ÇOZB

���,VBOUVN�OFEJS �

4Â[MÇL�BOMBN�ZMB�LVBOUVN�CJS�ÂCFLUJS�CJS�QBLFUUJS��#J[J�¶FWSFMF-

ZFO�HÇOEFMJL�ZBÝBNEB�LBSÝ�N�[B�CFMMJ�CÇZÇLMÇLUF�gÂCFLMFSq�CJ¶J-

NJOEF�¶�LBO�CJS¶PL�ÝFZ�WBSE�S��&LNFL�TPNVOMBS��MJUSFMJL�TÇUMFS�

PUPNPCJMMFS�HJCJ��"ODBL�CJS�FLNFÚJO�CJS�ÝJÝF�TÇUÇO�CJS�PUPNP-

CJMJO�OF�CÇZÇLMÇLUF�PMBDBÚ�O��TÂZMFZFO�CJS�EPÚB�ZBTBT��ZPLUVS��

&LNFL�VTUBT�� FLNFÚJOF� CJS� EJMJN� IBUUB� CJS� L�S�OU�� EÇ[FZJOEF�

FLMFNF�WFZB�¶�LBSUNB�ZBQBCJMJS�	ÜFLJM��
��4ÇU¶Ç�TÇUÇ�ZBS�N�MJUSF-

MJL�WFZB�CJS�MJUSFMJL�ÝJÝFMFSEF�TBU�Q�TBUNBZBDBÚ�OB�LFOEJTJ�LBSBS�

WFSJS��"SBCB�ÝJSLFUJ�ÇSÇOÇOÇ�CJS�NJLUBS�EBIB�CÇZÇL�WFZB�EBIB�

LÇ¶ÇL�EBIB�BÚ�S�WFZB�EBIB�IBùG�ZBQBCJMJS��,VBOUVN�ZBTBMBS�O�O�

IÇLNFUUJÚJ�LÇ¶ÇL�ÂM¶FLMJ�EÇOZBEB�JTF�JÝMFS�CÂZMF�ZÇSÇNF[�1

#JS�ÂSOFL�WFSFMJN��#JS�IJESPKFO�BUPNV�CFMMJ�CJS�¶BQB�TBIJQ-

UJS�	CBÝLB bir LVBOUVN�FULJTJ�ZÇ[ÇOEFO�IBUMBS�LFTLJO�EFÚJMEJS
��

1 ,VBOUVN�IFN�T�GBU�IFN�EF�JTJN�PMBSBL�LVMMBO�M�S��,VBOUVN�ù[JL�WF�

LVBOUVN� T�¶SBNBMBSEBO� CBITFUUJÚJNJ[� HJCJ� FOFSKJ� LVBOUVNV� WFZB�

�Ý�Ú�O�LVBOUVNV�EB�EFSJ[��ÛTNJO�¶PÚVMV�JTF�LVBOUB�E�S�
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)JESPKFO�BUPNVOVO�¶BQ��ZBLMBÝ�L�PMBSBL�OBOPNFUSFOJO�POEB�

CJSJEJS� 	#JS�OBOPNFUSF���ON�NFUSFOJO�NJMZBSEB�CJSJ�����-9 m’ 

EJS
��#VOEBO�EBIB�LÇ¶ÇL�IBMF�HFUJSJMFNF[��#V�POVO�taban du-

SVNV�EFEJÚJNJ[�CÇZÇLMÇÚÇEÇS��#V�CÇZÇLMÇLMF�CBÚMBOU�M��PMB-

SBL�EB�CFMMJ�CJS�FOFSKJ�POVO�UBCBO�EVSVNV�FOFSKJTJEJS��#VOEBO�

EBIB�B[�CJS�FOFSKJZF�TBIJQ�PMNBT��TBÚMBOBNB[��#V�UFNFM�IJESP-

KFO�BUPNV�ÂCFÚJEJS��5BCBO�EVSVNEBLJ�her�IJESPKFO�BUPNV�UBN�

PMBSBL�BZO��CPZVUB�WF�BZO��FOFSKJZF�TBIJQUJS��BOMBZBDBÚ�O�[�CJS�

FWSFOTFM�IJESPKFO�ÂCFÚJZMF�LBSÝ��LBSÝ�ZB�HFMNFLUFZJ[��"UPN�EB-

IB�CÇZÇL�WF�EBIB�FOFSKJL�IBMF�HFUJSJMFCJMJS�BODBL�CV�EB�TBEFDF�

belli LVBOUVN�BSU�ÝMBS��¶FS¶FWFTJOEF�NÇNLÇOEÇS�IFSIBOHJ�CJS�

TF¶JMJ�BSU�Ý�VZHVMBOBNB[��#ÂZMFTJ�EBIB�CÇZÇL�CPZVUMBSB�EBIB�

ZÇLTFL�FOFSKJ�EVSVNMBS�OB�VZBS�MN�Ý�EVSVNMBS denir 	ÜFLJM��
� 

6ZBS�MN�Ý�CJS�atom, bir �Ý�L�GPUPOV�TBME�Ú��WF�FOFSKJTJOJ�EBIB�

ZÇLTFL�CJS�EFÚFSEFO�EBIB�EÇÝÇL�CJS�EFÚFSF�EÇÝÇSEÇÚÇ�[BNBO�

bir LVBOUVN�T�¶SBNBT��ZBQ�ZPS�EFNFLUJS�

0SUBZB�¶�LBO� GPUPOVO�LFOEJTJ�EF�CJS�LVBOUVNEVS�CJS� �Ý�L�

gÂCFÚJqEJS�� 'PUPO� CJS� FOFSKJ� LVBOUVNVOV� Ç[FSJOF� BM�S� WF� CV�

FOFSKJ�LVBOUVNVOV�TPÚVSVMEVÚVOEB���ÂSOFÚJO�SFUJOBO�[�UBSB-

G�OEBO���ZBÝBN�O��TPOB�FSEJSEJÚJ�OPLUBEB��UFTMJN�FEFS��

'PUPOVO�CJ[F�HÂTUFSEJÚJ�HJCJ�TBEFDF�OFTOFMFS�EFÚJM�OFTOF-

lerin belli Â[FMMJLMFSJ de LVBOUVN�ÂCFLMFSJ�CJ¶JNJOEF�LBSÝ�N�[B�

¶�LBS��¨SOFÚJO�FOFSKJ��#JS�EJÚFS�ÂSOFL�FMFLUSJL�ZÇLÇEÇS��&MFLUSJL�

ZÇLÇ�CJS�QSPUPO�	WFZB�POVO�OFHBUJG�EFOHJ�PMBO�CJS�FMFLUSPO
�UB-

ÜFLJM����&LNFL�IFSIBOHJ�CJS�CÇZÇLMÇLUF�PMBCJMJS��5BCBO�EVSVNEBLJ�IJESPKFO�

BUPNMBS�O�O�UÇNÇ�BZO�E�S��

&LNFL�TPNVOMBS� )�BUPNMBS�
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SBG�OEBO�UBÝ�OBO�NJLUBS�O�TBÚMBZBCJMFDFÚJOEFO�EBIB�JZJ�CJS�ZPM-

MB�BZBSMBOBNB[��&MFLUSJL�ZÇLÇOÇO����LVBOUVN�CJSJNJ�HJCJ�CJS�

ÝFZ�EF�NÇNLÇO�EFÚJMEJS�� &WSFOEFLJ� IFS� FMFLUSJL� ZÇLÇ�proton 

veya FMFLUSPO�ZÇLÇOÇO�UBNTBZ��LBU�E�S��	#V�LVSBM�O�CJS�JTUJTOBT��

WBSE�S��5FNFM�QBS¶BD�LMBS� J¶FSJTJOEF�LVBSLMBS�����WF�����CJSJN�

ZÇLMFS�UBÝ�SMBS�BODBL�POMBS�EB�IFS�[BNBO�ÂZMF�CJS�CJ¶JNEF�CJS-

MFÝJSMFS�LJ�UÇN�HÂ[MFOFO�WFZB�ÂM¶ÇNMFONJÝ�ZÇLMFS�proton veya 

FMFLUSPO�ZÇLMFSJO�UBNTBZ�T�E�S�


g¨CFLMJq�Â[FMMJÚF�TPO�CJS�ÂSOFL�EBIB�WFSFDFL�PMVSTBL�	JMFSJEF�

CBÝLB�ÂSOFLMFS�PMBDBL
�IFS�CJS�QBS¶BD�Ú�O�WF�QBS¶BD�LMBS�O�IFS�

CJS�LPNCJOBTZPOVOVO�TQJOJ�ZB�T�G�SE�S�WFZB�FO�LÇ¶ÇL�TQJOJO�

iLJ�CV�FMFLUSPOVO�TQJOJEJS��UBNTBZ��LBU�E�S��%FUBZB�HJSNFEFO�

TÂZMFSTFL�TQJO�EÂONF�IBSFLFUJOJO�FULJOMJL�ÂM¶ÇTÇEÇS��5FLOJL�

PMBSBL�B¶�TBM�NPNFOUVN�EFEJÚJNJ[�OJDFMJÚJO�ÂM¶ÇNÇEÇS��#JS�

¶PDVÚVO�UPQV�EÂOFS��"UM�LBS�ODB�EB�BZO��ÝFLJMEF�EÂOFS��)FS�HÇO�

LFOEJ�FLTFOJ�FUSBG�OEB�CJS�LF[�EÂOFO�%ÇOZBfN�[EB�EB�EVSVN�

BZO�E�S��4�G�S�IBSJ¶�FO�LÇ¶ÇL�TQJO�NJLUBS��FMFLUSPOVO�TQJOJEJS��

#V�FO�LÇ¶ÇL�LVBOUVN�NJLUBS�OB�proton da sahiptir. Foton, il-

HJO¶�CJ¶JNEF� FMFLUSPO�WFZB�QSPUPOVO� JLJ� LBU�� TQJOF� TBIJQUJS��

4J[�WFZB�CFO�BSLBN�[B�EÂOFSTFL�CVOVO�OF�LBEBS�ZBWBÝ�PMEV-

ÚVOVO�ÂOFNJ�ZPL�CJ[JN�TQJOJNJ[�BTUSPOPNJL�EFSFDFEF�CÇZÇL�

TBZ�EB�LVBOUVN�CJSJNJ�FEFS��#V�ÂZMF�CÇZÇLUÇS�LJ�CJS�LJÝJOJO�

spininin LVBOUVN�EPÚBT�O��TBQUBNB�ÇNJEJNJ[�ZPLUVS��

ÜFLJM����6ZBS�MN�Ý�EVSVNEBLJ�CJS�IJESPKFO�BUPNV�CJS�GPUPO�TBMBS�WF�UBCBO�

EVSVNEBLJ�IJESPKFO�BUPNVOB�EÂOÇÝÇS�

¨ODF Sonra
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4QJO�ÂM¶ÇNÇOEF�CFOJNTFONJÝ�PMBO�CJSJN�UBSJITFM�OFEFO-

MFSMF�GPUPOVOLJZMF�BZO��PMNVÝUVS��#VOB���CJSJN�TQJO�EFONJÝUJS��

&MFLUSPOVO�TQJOJ�CV�CJSJNMF�����EJS��#ÂZMFMJLMF�IFS�QBS¶BD�Ú�O�

WF�EÇOZBEBLJ�UÇN�WBSM�LMBS�O���WFZB�����WFZB���WFZB�����WFZB�

��WFZB�����WT�TQJOJ�PMVS�BODBL�BTMB�CV�TBZ�MBS�O�BSBT�OEB�CJS�

EFÚFS�PMNB[�TQJO�UFNFM�CJSJNJO�UBNTBZ��LBU��WFZB�UFL�UBNTBZ��

CÂMÇ�JLJ�LBU��E�Ý�OEB�CJS�EFÚFS�BMBNB[��

���,VBOUVN�ù[JL�ZBTBMBS��OFSFEF�IÇLÇN�TÇSFS 

g)FS�ZFSEFq�TPSVNV[VO�L�TB�ZBO�U�E�S��"T�M�TPSNBL�JTUFEJÚJNJ[�

g,VBOUVN�ù[JÚJOF�OFSFEF�EJLLBU� FUNFMJZJ[ q� TPSVTVEVS��:BO�U�

ÝVEVS��g�PL�LÇ¶ÇL�ÝFZMFS�EÇOZBT�OEB�ZBOJ�NPMFLÇMMFS�EÇOZBT��

WF�POMBSEBO�EBIB�LÇ¶ÇL�PMBO�BUPNMBS�EÇOZBT�OEB�POMBSEBO�EB�

LÇ¶ÇL�BUPNJL�¶FLJSEFLMFS�WF�EBIB�EB�LÇ¶ÇL�UFNFM�QBS¶BD�LMBS�

EÇOZBT�OEB��BUPNMBS�EB�E±IJM�PMNBT�OB�SBÚNFO�HFOFM�PMBSBL�

BUPN�BMU��EÇOZB�EFEJÚJNJ[�EÇOZBEBq��ÛÝUF�ÂCFLMJMJÚJO�ÂOFN�LB-

[BOE�Ú��CV�LÇ¶ÇL�ÂM¶FL�±MFNJOEF�EJLLBU�FUNFMJZJ[���BL�MM��CJS�

OFIJS�ZBUBÚ�OEB�LVNMV�CJS�TBIJMEF�ZVNVÝBL�CJS�¶BNVS�Ç[F-

SJOEF�ZÇSÇEÇÚÇOÇ[Ç�EÇÝÇOÇO��#V�ZÇ[FZMFSJO�IFQTJ�UBOFDJLMJ-

EJS��¶BL�M�QBS¶BMBS��LVN�UBOFMFSJ�¶BNVS�NPMFLÇMMFSJs��BL�MM��

OFIJS�ZBUBÚ�OEB�BE�NMBS�O�[�UFECJSMJ�PMVS��¨CFLMJMJÚJO�CJMJODJO-

EFTJOJ[EJS�¶ÇOLÇ��,VNEB�HSBOÇMMÇMÇÚÇO�GBSL�OEBT�O�[E�S�BO-

DBL�CVOV�IFNFO�IJ¶�ÂOFNTFNF[TJOJ[���BNVSEB�JTF�NPMFLÇMFS�

gÂCFLMJMJÚJOq�CJMJODJOEFO�¶PL�V[BLT�O�[E�S��.FWDVU�EVSVN�GBSL�

FUNF�ZFUJOJ[JO�¶PL�ÂUFTJOEFEJS��

#JS� ZVEVN� TVZV� FMF� BMBM�N�� 4VZVO� )
2
0� NPMFLÇMMFSJOEFO�

PMVÝUVÚVOV�CJMJSTJOJ[�BODBL�TJ[JO�J¶JO�CV�NPMFLÇMFS�ÂCFLMJMJL�

ÂOFN� UBÝ�NB[�� TVZVO� BL�ÝLBOM�Ú�O�� CBT�OD�O�� L�WBNM�M�Ú�O��

UÇSCÇMBOT�O�� WT� ÂM¶FO�CJS� ù[JL¶J� J¶JO�EF� BZO�� ÝFLJMEFEJS��,MB-

TJL�ù[JL� EFEJÚJNJ[� LVBOUVN�ÂODFTJ� ù[JL� CBSEBLMBS� CPSVMBS�

SF[FSWMFS� EPMVTV� TVZMB� JMHJMFONFL� J¶JO� UBNBN�ZMB� VZHVOEVS��

5FL�CJS�)
2
0�NPMFLÇMÇOÇ�EÇÝÇOEÇÚÇNÇ[EF�JTF�JÝMFS�GBSLM�MBÝ�S��

,MBTJL�ù[JL�CV�NFTFMFZJ�FMF�BMBNB[��#V�CJS�LVBOUVN�WBSM�LU�S�

BOMBÝ�MNBT��WF�¶BM�Ý�MNBT��BODBL�LVBOUVN�ù[JÚJOJO�ZBSE�N�ZMB�

NÇNLÇO�PMBCJMJS��

%PMBZ�T�ZMB�TPSVO�ÂM¶FL�TPSVOVEVS��,VBOUVN�ù[JÚJ�CÇZÇL�

ÂM¶FLMJ�EÇOZBN�[EB�EB�BUPN�BMU��EÇOZBEB�PMEVÚVOEBO�EBIB�B[�
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HF¶FSMJ�EFÚJMEJS��#ÇZÇL�IBDJNMJ�NBEEFMFSJO�FMFLUSJÚJ�OF�LBEBS�

JZJ�JMFUUJÚJ�T�DBLM�Ú�O����EFSFDF�BSU�SNBL�J¶JO�OF�LBEBS��T��HF-

SFLUJÚJ�SFOHJOJO�OF�PMEVÚV�HJCJ�CJS¶PL�Â[FMMJÚJ�TBEFDF�BUPNJL�

WF�NPMFLÇMFS�CJMFÝFOMFSJOJO�LVBOUVN�Â[FMMJLMFSJOJO�CJMJONFTJ�

ZPMVZMB�BOMBÝ�MBCJMJS��:JOF�EF�CÂZMFTJ�CÇZÇL�ÂM¶FL�EBWSBO�ÝMB-

S�O� LVBOUVN� UFNFMMFSJ� CJ[JN� EPÚSVEBO� HÂ[MFNJNJ[EFO� V[BL�

EVSNBZ��CBÝBS�SMBS��,VBOUVN�ù[JÚJ�TBEFDF�BUPNJL�WF�BUPN�BMU��

BMBOMBSEB�HÂ[ÇNÇ[F�HÂSÇOÇS��

#V�CÇZÇL�ÂM¶FL���LÇ¶ÇL�ÂM¶FL�JLJMJÚJOJO�LVBOUVN�FULJMFSJ-

OJO� HÇOEFMJL� EÇOZBN�[EB� LFOEJTJOJ� EPÚSVEBO� IJTTFUUJSEJÚJ�

B[� TBZ�EB� JTUJTOB� TÂ[LPOVTVEVS�� #VOMBS�O� FO� ESBNBUJL� PMBO-

MBS�OEBO�CJSJTJ�EF� TÇQFS� JMFULFOMJLUJS���PL�EÇÝÇL� T�DBLM�LUBLJ�

CB[�� NBM[FNFMFSEF� FMFLUSPOMBS� EJSFO¶� PMNBLT�[�O� LFMJNFOJO�

HFS¶FL�BOMBN�ZMB�TÇSUÇONFTJ[�IBSFLFU�FEFSMFS��#V�JOTBO�ÂM¶FL-

MJ�EÇOZBN�[B�EFL�VMBÝBO�CJS�LVBOUVN�FULJTJEJS��&MFLUSPOMBS�O�

TÇSUÇONFTJ[�IBSFLFUJ�BUPNMBS�O�WF�NPMFLÇMMFSJO�¶PL�EBIB�LÇ-

¶ÇL�ÂM¶FLMJ�EÇOZBT�OEB�T�SBEBO�CJS�PMBZE�S��0SBEB�FMFLUSPOMBS�

TÇSFLMJ�IBSFLFU�FUNFLUFEJS��&OFSKJMFSJOJO�NJOJNVN�CJS�EFÚFSJO�

BMU�OB�EÇÝNFTJOJ� FOHFMMFZFO� LVBOUVN�ZBTBMBS�� TBZFTJOEF� ZP-

SVMNBLT�[�O� TPOTV[B�EFL�IBSFLFU� FEFCJMJSMFS��¨UF� ZBOEBO�CJS�

LBCMP�QBS¶BT�OEB�FMFLUSPOMBS�OPSNBMEF�EJSFO¶MF�LBSÝ�MBÝ�SMBS�

WF�E�Ý�CJS�HÇ¶MF�JUJMNJZPSMBSTB�BL�ÝMBS��EVSVS��U�QL��PMBÚBO�EÇO-

ZBN�[EB� JUJMNJZPSTB� EVSBO� EJÚFS� IFS� ÝFZ� HJCJ�� &MFLUSPOMBS�O�

JUJMNFEFO�EVSNBLT�[�O�EÂOEÇÚÇ�CÇZÇL�TÇQFS�JMFULFO�CJS�IBMLB�

HÂSEÇÚÇOÇ[EF�CV�LVBOUVN�ù[JÚJOJO�J[JO�WFSEJÚJ�TÇSUÇONFTJ[�

IBSFLFUJO�BUPN�BMU�OEBO�NBLSPTLPCJL�BMBOB�LFOEJTJOJ�HFOJÝ-

MFUUJÚJ�BOMBN�OB�HFMJS��&MFLUSPOMBS�CV�CÇZÇL�IBMLB� J¶FSJTJOEF�

BZOFO�BUPNVO�J¶FSJTJOEFLJ�HJCJ�EÂONFLUFEJSMFS��

3. 6ZVNMVMVL�JMLFTJ�OFEJS 

,VBOUVN�FULJMFSJ�LÇ¶ÇL�ÂM¶FLMJ�EÇOZBEB�ÂOFNMJ�WF�CÇZÇL�ÂM-

¶FLMJ� EÇOZBEB� HFOFMEF� ÂOFNTJ[TF� BZS�N� ¶J[HJTJ� OFSFEFEJS �

'BSLM��ÝFLJMEF�TÂZMFSTFL�LVBOUVN�ù[JÚJZMF�LMBTJL�ù[JL�BSBT�O-

EBLJ�T�O�S�OFSFEFEJS �#V�BTM�OEB�LJNJ�ù[JL¶JMFSJO�IBMFO�VÚSBÝ-

U�Ú��EFSJO�CJS�NFTFMFEJS��#B[�MBS��g&WFU�LVBOUVN�ù[JÚJ�IFS�ZFS-

EF�HF¶FSMJEJS�WF�NBEEFOJO�UÇN�IBSFLFUMFSJOF�IÇLNFEFS�BODBL�

CÇZÇL�TJTUFNMFS�J¶JO�Â[FM�LVBOUVN�FULJMFSJ�	LVBOUVN�ÂCFLMJMJÚJ�
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HJCJ
� LPOV� E�Ý�E�Sq� EFNFLUFEJS�� %JÚFSMFSJ� g"UPN�BMU�� EÇOZBEB�

PMBO�CJS�ÝFZJ�ÂM¶UÇÚÇNÇ[EF�LMBTJL�EÇOZBN�[EBLJ�CÇZÇL�BMFU-

MFSMF�CV�ÂM¶ÇNÇ�ZBQU�Ú�N�[�J¶JO�ÂM¶ÇN�FZMFNJ�JLJ�EÇOZBO�O�BZ-

S�MNB[�CJ¶JNEF�CJSCJSJOF�CBÚMBONBT�OB�OFEFO�PMVSq�UF[JOJ�JMFSJ�

TÇSFS�� )FS� JLJ� HÂSÇÝ� EF� LMBTJL� ù[JÚJO� CÇZÇL� ÂM¶FLMJ� EÇOZBEB�

OFSFEFZTF�IFS�ÝFZJ�CBÝBS�M��CJ¶JNEF�B¶�LMBE�Ú�OEB�WF�LVBOUVN�

ù[JÚJO�LÇ¶ÇL�ÂM¶FLMJ�EÇOZBEB�HFSFLMJ�PMEVÚVOEB�CJSMFÝJS��:JOF�

IFS�JLJ�HÂSÇÝ�EF�EPÚBZB�JLJ�ZPMMB�CBLNBO�O�CJS�¶FMJÝLJ�PMVÝUVS-

NBE�Ú�OEB�LVBOUVN�ù[JÚJOJO�i�BQB¶�L�HÂSÇMFCJMJS�PMTVO�PMNB-

T�O��IFS�BMBOEB�FULJMJ�PMEVÚVOEB�IFNùLJSEJS��

#V�OPLUBEB�LMBTJL�ù[JÚJO�OF�PMEVÚVOB�EBJS�CJSLB¶�IBU�SMBU-

NBEB�CVMVOBM�N��&TBTFO�PO�ZFEJODJ�PO�TFLJ[JODJ�WF�PO�EPLV-

[VODV�ZÇ[Z�MEB�HFMJÝUJSJMFO�LVWWFU�WF�IBSFLFUJO�	NFLBOJL
���T��

FOUSPQJ�WF�IBDJNMJ�NBEEFOJO�	UFSNPEJOBNJL
��FMFLUSJL�NBOZF-

UJ[NB�WF��Ý�Ú�O�	FMFLUSPNBOZFUJ[NB
�ù[JÚJEJS��"MCFSU�&JOTUFJO��O�

ZJSNJODJ�ZÇ[Z�MEBLJ��Â[FM�WF�HFOFM��HÂSFMJMJL�UFPSJMFSJOF�EF�LV-

BOUVN� E�Ý�� PMEVLMBS�� J¶JO� LMBTJL� EFONFLUFEJS�� #VOMBS� LVBO-

UVN�ÂCFLMFSJ�WF�LVBOUVN�T�¶SBNBMBS�ZMB�EFÚJM�EÇ[�EFÚJÝJNMF�

JMHJMJEJSMFS��,MBTJL�UFPSJMFS�VZHVMBOE�LMBS��BMBOMBSEB���CV�JTUFS�

CJS�CVIBS�NBLJOFTJOJ�HÇ¶MFOEJSNF�JTUFS�SBEZP�TJOZBMJ�JMFUNF�

JTUFSTF�EF�"ZfB�CJS�BTUSPOPU�JOEJSNF�PMTVO���ÝBÝ�SU�D��CJ¶JNEF�

CBÝBS�M�E�SMBS��

#ÇZÇL� %BOJNBSLBM�� ù[JL¶J� /JFMT� #PIS� LVBOUVN� ù[JÚJOJO�

LMBTJL� ù[JLUFO� UBNBNFO� GBSLM�� PMNBT�OB� LBSÝ�O� POV� BMBÝBÚ��

FUNFEJÚJ�ZÂOÇOEFLJ� J¶JOEFO�¶�L�MNBT�� JNL±OT�[�HJCJ�HÂSÇOFO�

QSPCMFNMF� JML� CPÚVÝBOMBSEBO� CJSJTJ� PMEV�� �����UF�VZVNMVMVL�

JMLFTJOJ� ÂOF� TÇSEÇ��#V� JMLF� CJS� LVBOUVN�EVSVNV� JMF� TPOSBLJ�

EVSVN�BSBT�OEB�BSU�ÝMBS�LÇ¶ÇMEÇL¶F�LMBTJL�ù[JÚJO�EBIB�CÇZÇL�

ÂM¶ÇEF�LFTJO�IBMF�HFMEJÚJOJ�TÂZMÇZPSEV��#PIS�VO�QSFOTJCJOJ�JML�

PMBSBL�VZHVMBE�Ú��IJESPKFO�BUPNV�ÂSOFÚJOEF�UBCBO�EVSVN�JMF�

JML�CJSLB¶�VZBS�MN�Ý�EVSVN�CJSCJSMFSJOEFO�ESBNBUJL�CJ¶JNEF�

GBSLM�MBÝ�ZPSMBS� WF� LMBTJL� EBWSBO�ÝMB� CJS� CFO[FSMJL� CVMVONV-

ZPSEV��BODBL�VZBS�MN�Ý�EVSVNVO�ZÇ[EF�CJS�WFZB�JLJ�ZÇ[EF�CJ-

SJOF�JOFSTFL�LVBOUVN�WF�LMBTJL�UBO�NMBS�CJSCJSMFSJOF�A�VZVNMV�

IBMF�HFMNFZF���CBÝM�ZPSMBSE���#ÂZMFMJLMF�FMFLUSPO�J¶JO�HF[FHFOF�

CFO[FS�ÝFLJMEF�CJS�gZÂSÇOHFqEFO�TÂ[�FUNFL�NÇNLÇO�IBMF�HFMJ-

ZPS�WF�FMFLUSPOVO�����EVSVNVOEBO�����EVSVNVOB�����EVSV-
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muna, 197 durumuna LVBOUVN�T�¶SBNBMBS��SBEZBTZPOVO�LMB-

TJL�NPEFMEF�ÂOHÂSÇMEÇÚÇ�HJCJ�TPÚVSVMEVÚV�J¶F�EPÚSV�EÇ[HÇO�

CJS�IFMP[POJL�IBSFLFUF�CFO[FNFZF�CBÝM�ZPSEV��(FS¶FLUF�#PIS�

VZVNMVMVL�JMLFTJOJ�IFOÇ[�GPSNÇMF�FUNFNJÝ�TBEFDF�LVMMBON�Ý-

U���,VBOUVN�WF�LMBTJL�EÇOZBMBS�O�ZÇLTFL�VZBS�MN�Ý�EVSVNMBS-

EB�QÇSÇ[TÇ[DF�CJSMFÝNFTJ�HFSFLMJMJÚJ�EÇÝÇODFTJZMF�UBCBO�EV-

SVNVOB� EFL� UÇN� EVSVNMBS�O� Â[FMMJLMFSJ� IBLL�OEB� TPOV¶MBSB�

WBSBCJMNFTJ�NÇNLÇO�PMNVÝUV��

"TM�OEB�HÂSFMJMJL�J¶JO�EF�CJS�VZVNMVMVL�JMLFTJ�WBSE�S��,ÇUMF-

¶FLJN�BMBOMBS�O�O�	LBSB�EFMJÚF�ZBL�O�PMBOMBSMB�LBSÝ�MBÝU�SNBM��

PMBSBL
�[BZ�G�PMEVÚV�WF�I�[MBS�O�	�Ý�Ú�O�I�[�ZMB�LBSÝ�MBÝU�SNBM��

PMBSBL
�LÇ¶ÇL�PMEVÚV�ZFSMFSEF�LMBTJL�HÂSFMJMJL�E�Ý��ù[JL�HBZFU�

JZJ�JÝMFS��"ODBL�BZO��LVBOUVN�ù[JÚJ�HJCJ�HÂSFMJMJL�[BZ�G�BMBOMBS-

EB�WF�EÇÝÇL�I�[MBSEB�EPÚSV�HJCJ�EVSNBNBLUBE�S��&ULJMFSJ�EBIB�

[JZBEF�CJS¶PL�OFEFOMF�HÂ[�BSE��FEJMFCJMJS�EFSFDFEF�LÇ¶ÇLUÇS��

���#JS�BUPN�OF�LBEBS�CÇZÇLUÇS 

&ÚFS� CJS� QSPUPOTBO�[� BUPN� ¶PL� CÇZÇLUÇS� TJ[JO� ZBLMBÝ�L� ZÇ[�

CJOMFSDF�LBU�O�[�CÇZÇLMÇÚÇOEFEJS��¨UF�ZBOEBO�CJS�atom, bir in-

TBOEBO�¶PL�LÇ¶ÇLUÇS�TJ[EFO�ZBLMBÝ�L�PO�NJMZBS�LF[�LÇ¶ÇLUÇS��

"OMBZBDBÚ�O�[� BUPNVO� CÇZÇLMÇÚÇ� HÂSFMJEJS�� #JS� atom tanesi 

FO�JZJ�PQUJL�NJLSPTLPQMB�CJMF�HÂSÇMFNFZFDFL�LBEBS�LÇ¶ÇLUÇS�

/JFMT�#PIS�	����i����
��'PUPÚSBG-

UBLJ�HFO¶MJL�EÂOFNJOEF�#PIS�¶PÚV�

%BOJNBSLBM��UBSBG�OEBO�CJS�ù[JL¶J�

PMBSBL�EFÚJM�GVUCPMDV�LJNMJÚJZMF�

UBO�O�SE���:BÝ��JMFSMFEJÚJ�EÂOFNEF�

ZB[M�Ú�O�O�LBQ�T�OEB�CJS�BU�OBM��

BT�M��PMNBT�O��CJS�BSLBEBÝ�OB�ÝÂZMF�

B¶�LMBE�Ú��SJWBZFU�FEJMJS��g�&MCFUUF�

CBU�M�JOBO¶M��EFÚJMJN��"U�OBM�O�O�

ÝBOT�HFUJSEJÚJOF�JOBON�ZPSVN��"NB�

JOBON�ZPS�PMTBO�EB�JÝF�ZBSBE�Ú�O��

TÂZMFEJMFS�q/JFMT�#PIS�"SDIJWF�$P-

QFOIBHFO��1IPUP�DPVSUFTZ�PG�"*1�

&NJMJP�4FHSF�7JTVBM�"SDIJWFT�


