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Fingerad bild av två personer som debatterar 
relativitetsteorins vara eller icke vara. I rollerna 

som hobbyforskare två studenter från Université 
Côte d’Azur: Adam Gabteni och Victoria Saës.

Det förekommer en hel del 
alternativa vetenskapsteorier 
som ifrågasätter diverse paradig-
mer. När det gäller fysik är just 
relativitetsteorin särskilt populär 
att angripa. Anna Davour har 
funderat närmare över detta och 
ställer frågan vad det är som gör 
att just Albert Einstein och hans 
relativitetsteorier ifrågasätts i så 
hög grad.

Anna Davour 
disputerade vid Uppsala universitet 
2007, på en avhandling i högenergi-
fysik. Hon arbetar som vetenskaps-
journalist sedan 2012, och är sedan 
2016 fysik- och astronomiredaktör 
på tidskriften Forskning & Fram-
steg.
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_________________________________________________________________  ANNA DAVOUR

Varför anser så många 
att Einstein hade fel?

UJUFM

&ѫFSTPN IBO USPUT BMMU WBS FO WBOMJH NÅOOJTLB IBEF "MCFSU &JOTUF�
JO ÅOEÇ GFM JCMBOE
 IBO PDLTÇ� &UU FYFNQFM QÇ EFU êOOT EPLVNFO�
UFSBU J FUU QBS CSFW GSÇO ����� %FU ÅS JOUSFTTBOU BUU TF QÇ EFU JOUSFTTF
EFTTB CSFW WÅDLUF J NFEJFS OÅS EF BVLUJPOFSBEFT VU ���� UJMM EFU
GÕSWÅOUBEF WÅSEFU BW ��� ��� EPMMBS� 5JEOJOHBS WÅSMEFO ÕWFS TLSFW
EÇ PN TUVEFOUFO TPN WJTBU BUU TKÅMWBTUF &JOTUFJO IBEF GFM�

#BLHSVOEFO WBS FO GSÇHB GSÇO TUVEFOUFO )FSCFSU 4BM[FS WJE
$PMVNCJB 6OJWFSTJUZ J 64"� ���� BSCFUBEF IBO NFE FO NBHJTUFS�
VQQTBUT TPN LOÕU BO UJMM FUU GÕSTMBH QÇ GÕSFOBE GÅMUUFPSJ TPN "MCFSU
&JOTUFJO IBEF MBHU GSBN � NFO TFEFSNFSB ÕWFSHBW� &JOTUFJO TWB�
SBEF NFE UWÇ CSFW� * EFU GÕSTUB GÕSLMBSBEF IBO TJO VUSÅLOJOH
 NFO
J EFU BOESB IBEF IBO UJUUBU MJUF OÅSNBSF QÇ TBLFO PDI TFUU BUU IBOT
FLWBUJPO WBS GFMBLUJH PDI )FSCFSU 4BM[FST WBS LPSSFLU�

%FU BONÅSLOJOHTWÅSEB IÅS ÅS JOUF BUU FO TUVEFOU VQQUÅDLUF FUU
GFM J FO FUBCMFSBE QSPGFTTPST VUSÅLOJOH � TÇEBOU IÅOEFS GÕSNPEMJ�
HFO OÅTUBO WBSKF EBH
 PDI JOHFO WFUUJH NÅOOJTLB CFUBMBS QFOHBS GÕS
BUU ÅHB QBQQFSFO TPN EFTTB EJTLVTTJPOFS EPLVNFOUFSBUT QÇ� %FU
TQFDJFMMB NFE KVTU EFOOB LPSUB CSFWWÅYMJOH ÅS BUU EFO JOWPMWFSBEF
GZTJLFOT TUÕSTUB LÅOEJT� *OHFO BOOBO IBS OÇHPOTJO VQQOÇUU TBNNB
TUBUVT TPN LVMUVSFMM JLPO PDI TJOOFCJME GÕS HFOJBMJUFU TPN "MCFSU
&JOTUFJO�

%FUUB ÅS BOUBHMJHFO FO TUPS EFM BW GÕSLMBSJOHFO UJMM BUU TÇNÇOHB
HFOPN ÇSFO IBS JOWÅOU NPU IBOT SFMBUJWJUFUTUFPSJFS� 'FOPNFO PDI
UBOLFHÇOHBS TPNNÇOHB IBS IÕSU UBMBT PN CMJS NZDLFU NFS PNEJT�
LVUFSBEF ÅO EF TPN CBSB BWIBOEMBT J BLBEFNJOT EPMEB WSÇS�

%FO BMMNÅOOB SFMBUJWJUFUTUFPSJO ÅS JOUF EFO TMVUHJMUJHB PDI GVMM�
TUÅOEJHB UFPSJO GÕS HSBWJUBUJPOFO� %FU CFUZEFS JOUF BUU "MCFSU &JOT�
UFJO IBEF GFM OÅS IBO TUÅMMEF VQQ TJO UFPSJ
 NFS ÅO *TBBD /FXUPO
IBEF GFM FUU QBS IVOESB ÇS UJEJHBSF�

�
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'SÇO CÕSKBO NÕUUFT "MCFSU &JOTUFJOT SFMBUJWJUFUTUFPSJFS NFE
FO WJTT TLFQTJT ÅWFO JOPN BLBEFNJTLB LSFUTBS� %FU ÅS JOUF NFS ÅO
SJNMJHU BUU CBOCSZUBOEF SFTVMUBU HSBOTLBT
 NFO EFU WBS PDLTÇ GSÇHB
PN FO TPSUT JOUFSO LVMUVSLSPDL NFMMBO PMJLB TÅUU BUU CFESJWB GZTJL�
* 4WFSJHF
 UJMM FYFNQFM
 EPNJOFSBEFT GZTJLGPSTLOJOHFO BW FYQFSJ�
NFOU PDI QSFDJTJPOTNÅUOJOHBS� %FU GBOOT JOUF TÇ TUPS NPUUBHMJH�
IFU GÕS SFWPMVUJPOFSBOEF UFPSFUJTLB GSBNTUFH� %FUUB WBS CBLHSVO�
EFO UJMM BUU "MCFSU &JOTUFJO êDL /PCFMQSJTFU GÕS TJUU BSCFUF PN EFO
GPUPFMFLUSJTLB FĒFLUFO PDI JOUF GÕS SFMBUJWJUFUTUFPSJO�

%FU IBS GVOOJUT ÅWFO BOESB TPSUFST NPUTUÇOE NPU "MCFSU &JO�
TUFJOT UFPSJFS� 6OEFS �����UBMFU CÕSKBEF FUU NFS PSHBOJTFSBU NPU�
TUÇOE BUU TBNMBT� 4PNMJHB BW BOUJSFMBUJWJUFUTBLUJWJTUFSOB WBS VUCJM�
EBEF GZTJLFS
 NFO EF ëFTUB UZDLT IB WBSJU TKÅMWMÅSEB
 NFE CMBOEBEF
CBLHSVOEFS PDI NFE FHOB UFPSJFS BUU QSFTFOUFSB� %FU êOOT GPSU�
GBSBOEF TÇEBOB &JOTUFJOTLFQUJLFS PDI SFMBUJWJUFUTNPUTUÇOEBSF� %F
HÇS MÇOHU CPSUPN EF JOPNWFUFOTLBQMJHB EJTLVTTJPOFSOB PN WJMLFO
GZTJL TPN UBS WJE VUBOGÕS EFO BMMNÅOOB SFMBUJWJUFUTUFPSJOT EPNÅ�
OFS� *CMBOE UZDLT EF IÅWEB BUU BMMB GPSTLBSF IBS NJTTGÕSTUÇUU IVS GZ�
TJLFO WFSLMJHFO GVOHFSBS�

* EFO IÅS BSUJLFMO TLB KBH UB FO UJUU QÇ EF PMJLB UZQFS BW BL�
UÕSFS TPN TBUU TJH QÇ UWÅSFO PDI GÕSTÕLU NPUBSCFUB SFMBUJWJUFUTUF�
PSJFSOB� 'ÕSTU FO MJUFO WBSOJOH
 GÕS EFO MÅTBSF TPN LBOTLF NÇOBS
PN FO TUSJLU UFSNJOPMPHJ� * EFU GÕMKBOEF LPNNFS KBH PѫB BUU BO�
WÅOEB uSFMBUJWJUFUTUFPSJOu TPN FO GÕSFOLMBE CFOÅNOJOH GÕS CÇEF
EFO TQFDJFMMB PDI EFO BMMNÅOOB SFMBUJWJUFUTUFPSJO � PDI JOEJSFLU
PDLTÇ EFSBT FYQFSJNFOUFMMB PDI PCTFSWBUJPOFMMB TUÕE� * EF GBMM EÇ
EFU TQFMBS SPMM BUU TLJMKB QÇ WBE TPN ÅS WBE LPNNFS KBH BUU GÕSUZE�
MJHB EFU�

�Æ�¼ª �²¼¼ ¯|� ªÊ
&O HFNFOTBN GBLUPS GÕS NÇOHB SFMBUJWJUFUTNPUTUÇOEBSF ÅS BUU EF
HÅSOB WJMM FSTÅUUB SFMBUJWJUFUTUFPSJO NFE OÇHPO WBSJBOU BW FUFSUFPSJ�
&O TUJMTUVEJF BW FUU QBS BW EFN LBO WBSB QÇ TJO QMBUT�

6OEFS �����UBMFU WBS UBOLFO PN EFO MKVTCÅSBOEF FUFSO WÅM
FUBCMFSBE� -KVTFU LVOEF CFTLSJWBT TPN WJCSBUJPOFS J FUU NFEJVN

FUFS
 TPN GZMMFS IFMB SZNEFO� %FU WBOMJHBTUF WBS BUU UÅOLB TJH FUFSO
TPN NZDLFU TUFM
 FѫFSTPN MKVTFU CSFEFS VU TJH NFE TÇ IÕH GBSU�
.ÅSLMJHU OPH NÇTUF EFOOB TUFMB PDI GBTUB FUFS ÅOEÇ IB NZDLFU MÇH
GSJLUJPO
 FѫFSTPN KPSEFO PDI BOESB IJNMBLSPQQBS SÕS TJH TÇ TOBCCU
HFOPN EFO�

�
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&UU BOUBM GZTJLFS BSCFUBEFNFENPEFMMFS GÕS FUFSO� +BNFT $MFSL
.BYXFMM MBEF UJMM FYFNQFM GÕSTU GSBN TJOB FLWBUJPOFS GÕS FMFLUSP�
NBHOFUJTNFO J FUU TÇEBOU SBNWFSL NFE FO NFLBOJTL FUFS� /ÅS
"MCFSU &JOTUFJOT SFMBUJWJUFUTUFPSJ HKPSEF VQQNFE JEÊO PN FO BCTP�
MVU SFGFSFOTSBN MBEFT FUFSO TOBSU QÇ EF BWGÅSEBEF JEÊFSOBT TLSÅQ�
IÕH� %FU WBS EPDL JOUF BMMB GZTJLFS TPN WBS SFEP BUU HFOBTU HÕSB TJH
BW NFE UBOLFO QÇ FUFSO�

&O BW EFN TPN FOHBHFSBEF TJH LSBѫJHU GÕS TJO FUFSUFPSJ PDI
NPU "MCFSU &JOTUFJO WBS GZTJLFSO &SOTU (FISDLF 	����m����
� )BO
WBS LOVUFO UJMM VOJWFSTJUFUFU J #FSMJO PDI TBNUJEJHU DIFG GÕS 1IZ�
TJLBMJTDI�UFDIOJTDIF 3FJDITBOTUBMU
 EFU UZTLB JOTUJUVUFU GÕS NÇUU PDI
WJLU� )BOT FHFU PNSÇEF WBS PQUJL
 PDI IBO VUWFDLMBEF NFUPEFS GÕS
JOUFSGFSPNFUSJ PDI TQFLUSPTLPQJ� 4PN FYQFSJNFOUBMJTU IBEF IBO
TLBĒBU TJH FO HPE LÅOTMB GÕS MKVT
 PDI CZHHEF TJO LPODFQUVFMMB GÕS�
TUÇFMTF BW MKVT QÇ FUFSO� )BO IBEF UBHJU UJMM TJH JEÊFS GSÇO EFO JSMÅOE�
TLF GZTJLFSO PDI NBUFNBUJLFSO (FPSHF 4UPLFT 	����m����

 TPN
BSCFUBEF NZDLFU NFE TUSÕNOJOHTNFLBOJL� 5BOLFO WBS BUU FUFSO
QÇWFSLBT BW NBUFSJB PDI ESBT NFE J EFTT SÕSFMTF� 1Ç EFUUB CZHH�
EF &SOTU (FISDLF WJEBSF� #MBOE BOOBU UÅOLUF IBO TJH BUU FUFSO CBSB
ESBT NFE BW SJLUJHU NBTTJWB LSPQQBS TPN SÕS TJH GPSU
 PDI IBO IBEF
UBOLBS PN BUU WBSKF BUPN CÅS NFE TJH FHFO FUFS�

&SOTU(FISDLF IBEF JOWFTUFSBUNZDLFU J TJO FUFSUFPSJ
 PDI UZDL�
UF BUU EFO HBW FONZDLFU CFHSJQMJH CFTLSJWOJOH BW WÅSMEFO�)BO CMFW
FO FOHBHFSBE &JOTUFJONPUTUÇOEBSF PDI CZHHEF VQQ FO PNGBUUBO�
EF TBNMJOH UJEOJOHTVSLMJQQ PN SFMBUJWJUFU PDI CFTMÅLUBEF ÅNOFO�
)BO LPSSFTQPOEFSBEF PDLTÇ NFE NÇOHB BOESB J PMJLB MÅOEFS�

1Ç EFO IÅS UJEFO WBS EFU JOHFU NÅSLMJHU NFE BUU GPSUGBSBOEF
EJTLVUFSB FUFSO� "MCFSU &JOTUFJO IÕMM TKÅMW FO GÕSFMÅTOJOH JNBK ����
PN FUFSO PDI SFMBUJWJUFUTUFPSJ� &ѫFS BUU IB HFUU FO IJTUPSJTL CBL�
HSVOE HBW IBO TJH QÇ BUU BOWÅOEB uFUFSu TPN CFUFDLOJOH GÕS EFO
LSÕLUB SVNUJEFO J EFO BMMNÅOOB SFMBUJWJUFUTUFPSJO� %FUUB UZDLT IB
WBSJU NFS GÕSWJSSBOEF ÅO LMBSHÕSBOEF� 7JTTB MÅS IB KVCMBU ÕWFS BUU
"MCFSU &JOTUFJO ÅOUMJHFO CFIBOEMBEF FUFSCFHSFQQFU NFE SFTQFLU

BOESB BWGÅSEBEF EFU TPN USBNT� &SOTU (FISDLF TKÅMW TLSFW J FUU
CSFW� u&JOTUFJOT FUFSCFHSFQQ � JOUF FUFS VUBO JDLFFVLMJEJTLU SVNu�

4Ç TNÇOJOHPN TMVUBEF GZTJLFS BUU UBMB PN FUFSO IFMU PDI IÇMMFU�
¨OEÇ HÇS EFU BUU IJUUB UJMM TZOFT IÕHTU MFWBOEF JEÊFS PN FUFSO QÇ
OÅUFU� 1Ç FOXFCCQMBUT VUMPWBT uDPNNPO TFOTF QIZTJDTu NFE uBFUISP�
LJOFNBUJDTu
 FO UFPSJ TPN GÕSUT GSBN BW FO NBO WJE OBNO 4UFWFO
3BEP 	����m����
� 4JEBO IBS FO EFLPSBUJW CBLHSVOE BW TUKÅSOPS

�
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PDI HBMBYFS
 PDI FO BOJNFSBE HSBêL NFE OÇHPO TPSUT LSBѫMJOKFS
HFOPN FO UPSVT� 4UFWFO 3BEP NFOBEF TJH LVOOB GÕSLMBSB (BMJMFPT
USÕHIFUTMBH
 ,FQMFST MBHBS GÕS QMBOFUCBOPSOB
 /FXUPOT HSBWJUBUJPO

PDI ÅOOVNFS� BMMUNFE FO PDI TBNNBNPEFMM GÕS FUFSOT SÕSFMTFS�

* IBOT NPEFMM GÕMKFS EFO EZOBNJTLB FUFSO NFE KPSEFO J EFTT
SÕSFMTF
 WJMLFU PDLTÇ JOOFCÅS BUU MKVTFUT GBSU CMJS MJLB TUPS J BMMB SJLU�
OJOHBS� 4UFWFO 3BEP IÅWEBEF BUU EFUUB GÕSLMBSBS SFTVMUBUFO BW
.JDIFMTPO�.PSMFZ�FYQFSJNFOUFU
 WJMLFU HÕS &JOTUFJOT TQFDJFMMB SF�
MBUJWJUFUTUFPSJ IFMU ÕWFSëÕEJH PDI SFOUBW GFM� %FUBMKFSOB CFTLSJWT JO�
UF QÇ XFCCQMBUTFO
 NFO EFO TPN LÕQFS 4UFWFO 3BEPT CÕDLFS GÇS
BOUBHMJHFO WFUB NFS PN EFN�

&UFSO ÅS BMMUTÇ JOUF FO IFMU CPSUHMÕNE JEÊ� &OMJHU XFCCQMBUTFO
MFWFS 4UFWFO 3BEP TKÅMW JOUF MÅOHSF
 ÅWFO PN IBO VQQOÇEEF FO JN�
QPOFSBOEF ÇMEFS� 1Ç JOUFSOFU êOOT ëFS TPN GÕSGÅLUBS CFTMÅLUBEF
JEÊFS PDI UFPSJFS
 NFO IÅS GÇS 4UFWFO 3BEP GVOHFSB TPN FYFNQFM
QÇ IVS FUFSUFPSJFS IBS GÕSGÅLUBUT ÅOEB JO J WÇS FHFO UJE�

=¼�pª�À�¼pÆ ©¯ÆÀÆxª�
%FO PWBO OÅNOEF &SOTU (FISDLF WBS FO BW OZDLFMQFSTPOFSOB J EFU
NFS PSHBOJTFSBEF NPUTUÇOE NPU SFMBUJWJUFUTUFPSJO TPN NPCJMJTF�
SBEFT VOEFS ����� PDI ���UBMFO� )BOT FѫFSMÅNOBEF QBQQFS ÅS FO
HVMEHSVWB GÕS GPSTLOJOHFO� 'PSTLBSFO .JMFOB 8B[FDL IBS TBUU TJH
JO J EFU TPN êOOT LWBS BW IBOT TBNMBEF EPLVNFOU� * TJO CPL &JO�
TUFJOT (FHOFS CFSÅUUBS IPO PN TJOB SÕO 	8B[FDL
 ����
� )PO MJTUBS
FUU BOUBM NPUTUÇOEBSF NPU SFMBUJWJUFUTUFPSJO PDI TPSUFSBS EFSBT BS�
HVNFOU JOPN USF IVWVEHSVQQFS�

&O HSVQQ HSVOEBEF TJO LSJUJL J LMBTTJTL GZTJL
 FO BOOBO J ê�
MPTPêTLB BSHVNFOU� %FO USFEKF HSVQQFO CFTUPE BW EFN TPN IBEF
FHOB UFPSJFS PN WÅSMEFO
 PDI FO HPE BOEFM BW EFN IBEF IFMU BOOBO
CBLHSVOE ÅO GZTJL�

1FSTPOFS GSÇO BMMB EF IÅS USF LBUFHPSJFSOB TBNMBEFT VOEFS FUU
HFNFOTBNU QBSBQMZ
 LBOTLF NFTU GPSNBMJTFSBU J EFO JOUFSOBUJPOFM�
MB PSHBOJTBUJPOFO"DBEFNZ PG /BUJPOT� %FO HSVOEBEFT ���� BW EFO
TWFOTL�BNFSJLBOTLF JOHFOKÕSFO "SWJE 3FVUFSEBIM 	����m����
�
&SOTU (FISDLF WBS PSHBOJTBUJPOFOT LPOUBLU J 5ZTLMBOE� * 4WFSJHF
SFQSFTFOUFSBEFT EFO BW 4UFO -PUIJHJVT 	����m����
 � FO KVSJTU
NFE TUBSLU GZTJLJOUSFTTF
 TPN PDLTÇ WBS FO BW JOJUJBUJWUBHBSOB UJMM
4WFOTLB GZTJLFSTBNGVOEFU�

4KÅMWB JEÊQSPHSBNNFU GÕS"DBEFNZ PG/BUJPOT WBSNZDLFU TUPS�
TMBHFU� %FU GÕSFTQSÇLBEF FO GPSN BW WÅSMETPNTQÅOOBOEF UFLOP�

�
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LSBUJ� BUU FOB NÅOTLMJHIFUFO PDI CFSFEB WÅH GÕS FO CMPNTUSBOEF
GSBNUJE HFOPN BUU MÇUB GPSTLBSF PDI FYQFSUFS UB FO MFEBOEF PDI
TBNPSEOBOEF SPMM� &TQFSBOUP TLVMMF WBSB EFU HFNFOTBNNB TQSÇ�
LFU
 OBUJPOFMMB JOTUJUVU TLVMMF JOSÅUUBT J BMMB uDJWJMJTFSBEF MÅOEFSu

PDI TQFDJFMMB QSJTFS PDI IFEFSTUJUMBS TLVMMF JOSÅUUBT GÕS NÅOOJTLPS
TPN HKPSU WJLUJHB JOTBUTFS GÕS NÅOTLMJHIFUFO�

"DBEFNZ PG/BUJPOT UZDLT IB TJLUBU MJUF WÅM IÕHU
 PDI BW EF TUP�
SB QMBOFSOB CMFW EFU JOUF NZDLFU� 0SHBOJTBUJPOFO TBNMBEF NÅOOJ�
TLPS TPN WFSLBS IB IBѫ NJTTOÕKFU NFE EFO NPEFSOB OBUVSWFUFO�
TLBQFO TPN HFNFOTBN GBLUPS
 PDI EFU WBS LBOTLF JOUF FO GSVLU�
CBS HSVOE GÕS BUU HÕSB SFWPMVUJPOFSBOEF JOTBUTFS GÕS NÅOTLMJHIF�
UFOT MÇOHTJLUJHB HPEB� &ѫFS OÇHSB ÇS UZDLT PSHBOJTBUJPOFO IB UZOBU
CPSU VUBO BUU OÇHPOTJO GÇUU TÅSTLJMU NÇOHB NFEMFNNBS
 PDI VUBO
BUU MÅNOB OÇHSB TUÕSSF TQÇS FѫFS TJH�

(SVOEBSFO "SWJE 3FVUFSEBIM TKÅMW ÅS FUU JOUSFTTBOU FYFNQFM
QÇ NPUTUÇOE NPU SFMBUJWJUFUTUFPSJO� )BO GÕSFUSÅEEF FO FHFO WFS�
TJPO BW uWFUFOTLBQMJH UFJTNu
 PDI WJMMF CFTLSJWB NFS ÅO CBSB FUU GZ�
TJTLU VOJWFSTVN� %FTTVUPN IBO IBEF FO GZTJLUFPSJ TPN CMBOE BO�
OBU JOCFHSFQ FO UZQ BW MKVTLWBOUB NFE LPOTUBOU NFO JOUF BCTP�
MVU IBTUJHIFU� &ѫFSTPN IBO WJMMF SFTFSWFSB PSEFU SFMBUJWJUFU GÕS EFO
LMBTTJTLB SFMBUJWJUFUTQSJODJQFO IPT (BMJMFP PDI /FXUPO BSHVNFO�
UFSBEF IBO J TUÅMMFU NPU u&JOTUFJOJTNu
 TPN IBO BWGÅSEBEF TPN FO
NBUFNBUJTL êLUJPO PDI UJMMTLSFW BMMB NÕKMJHB GFM� 4BNUJEJHU BOLMB�
HBEF IBO"MCFSU &JOTUFJO GÕS QMBHJBU
 CMBOE BOOBU BW UFSNFO uTQBDF�
UJNFu TPN "SWJE 3FVUFSEBIM NFOBEF BUU IBO TKÅMW WBSJU GÕSTU NFE�
"OLMBHFMTFSOB UZDLT IB HSVOEBU TJH J MJLIFUFS J PSEWBM NFS ÅO J EF
VOEFSMJHHBOEF JEÊFSOB�

%FU GBOOT PDLTÇ FUU QPMJUJTLU GÅSHBU NPUTUÇOE NPU "MCFSU &JO�
TUFJO
 NFE LPOTFSWBUJWB PDI OBUJPOBMJTUJTLB LSBѫFS TPN UPH BW�
TUÇOE GSÇO SFMBUJWJUFUTUFPSJO� 4JONFTU VUUBMBEF GPSN êDL EFU J SÕSFM�
TFO TPN LBMMBEFT %FVUTDIF 1IZTJL
 UZTL GZTJL� %ÅS "DBEFNZ PG /B�
UJPOT NJTTMZDLBEFT NFE BUU TÅUUB TJUU BWUSZDL J WÅSMEFO êDL %FVUTDIF
1IZTJL EFTUP TUÕSSF FĒFLUFS� 5WÇ BW EF UZOHTUB GÕSFUSÅEBSOB GÕS EFO
IÅS SÕSFMTFO WBS /PCFMQSJTUBHBSF� 1IJMJQQ -FOBSE 	/PCFMQSJT J GZTJL
���� GÕS TJUU BSCFUF NFE LBUPETUSÇMBS
 PDI +PIBOOFT 4UBSL 	/PCFM�
QSJT J GZTJL ���� CÇEF GÕS VQQUÅDLUFO BW %PQQMFSFĒFLUFO J BOPE�
TUSÇMBS PDI GÕS VQQUÅDLUFO BW IVS TQFLUSBMMJOKFS EFMBT VQQ J FMFLU�
SJTLB GÅMU � 4UBSLFĒFLUFO
� %FU GBOOT JOHFU TBNPSEOBU QSPHSBN

VUBO SÕSFMTFO WÅYUF GSBN HFOPN BUU JEÊFS VUCZUUFT J PMJLB TLSJѫFS
PDI GÕSFESBH� *EÊFSOB CZHHEF EFMT QÇ LMBTTJTL GZTJL PDI FUFSUFPSJ


�
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PDI EFMT QÇ OBUJPOBMJTUJTLU PDI BOUJTFNJUJTLU UBOLFHPET� 3ÕSFMTFO
êDL JOUF OÇHPO EPNJOFSBOEF QPTJUJPO JOPN WFUFOTLBQFO
NFO VO�
EFS OB[JTNFO êDL EFO QPMJUJTLU JOëZUBOEF�

��ªÀÆ��ª À¯© ©����� ¯ª ¯|� ¹¯£�Æ�À  ã�Ê¼
&O IFM EFM BW EF IÅUTLB JOWÅOEOJOHBSOB NPU SFMBUJWJUFUTUFPSJO VO�
EFS EFOOB UJE SJLUBEF TJHNPU WBE SFMBUJWJUFUTNPUTUÇOEBSOB CFTLSFW
TPN FO QSPQBHBOEBLBNQBOK TPN ESFWT BW NFEJFSOB�

%FU TUÅNNFS BUU "MCFSU &JOTUFJO êDL NZDLFU QMBUT J UJEOJOHBS�
OB� %FU TUPSB NFEJBMB HFOPNCSPUUFU LPN ����NFE SFTVMUBUFO GSÇO
"SUIVS &EEJOHUPOT TPMGÕSNÕSLFMTFFYQFEJUJPO� 4PMFOT HSBWJUBUJPO
CÕKEF MKVTFU
 TÇ BUU EF TUKÅSOPS TPN TZOUFT OÅSB TPMFOT SBOE UZDLUFT
GÕSTLKVUOB J GÕSIÇMMBOEF UJMM TJOB WBOMJHB JOCÕSEFT MÅHFO� .ÅUOJOH�
FO WBS TWÇS PDI CFIÅѫBE NFE TUPSB PTÅLFSIFUFS
 NFO TUÅNEF CÅUU�
SF ÕWFSFOT NFE GÕSVUTÅHFMTFSOB VUJGSÇO "MCFSU &JOTUFJOT BMMNÅOOB
SFMBUJWJUFUTUFPSJ ÅO NFE /FXUPOT HSBWJUBUJPOTUFPSJ� %FUUB WBS UJMM�
SÅDLMJHU GÕS UJEOJOHBSOB
 PDI SFTVMUBUFU VQQNÅSLTBNNBEFT MÇOHU
VUBOGÕS EF LSFUTBS TPN GSBN UJMM EFTT CSZUU TJH PN SFMBUJWJUFUTUFP�
SJO�

4Ç IÅS TLSFW UJMM FYFNQFM 4WFOTLB%BHCMBEFU EFO �� OPWFNCFS
�����

u%FU ÅS IÅS GSÇHB PN FO SFWPMVUJPO
 WBST SFTVMUBU TÅLFSMJ�
HFO J EFU WÅTFOUMJHB LPNNB BUU CMJ CFTUÇFOEF� � w � .BO
IBS OÅNMJHFO
 TÅSTLJMU HFOPN FO OZ BTUSPOPNJTL VQQ�
UÅDLU
 TPN WJ IÅS TLPMB SFEPHÕSB GÕS
 GÇUU EF NFTU TMÇFOEF
CFLSÅѫFMTFS QÇ &JOTUFJOT UFPSJFS�u

&ѫFS EFUUB HJDL EFU JOUF BUU TUJHB UJMMCBLB JO J BOPOZNJUFUFO
JHFO� "MMB WJTTUF WFN "MCFSU &JOTUFJO WBS
 PDI IBO CMFW GÕSFNÇM GÕS
TBNNB UZQ BWNFEJBCFWBLOJOH TPNLVOHMJHIFUFS PDI êMNTUKÅSOPS�

/ÅS "MCFSU &JOTUFJO TLVMMF CFTÕLB 'SBOLSJLF WÇSFO ���� LPN
IBO JOUF GSBN WJE EFO GÕSWÅOUBEF UJEQVOLUFO� * TUÅMMFU GÕS EFO CF�
SÕNEF GZTJLFSO WBS EFU FO QPMTLNJOJTUFS TPN TUFH BW UÇHFU WJE(BSF
EV /PSE
 PDI NÕUUFT BW FO IPQ GPUPHSBGFS
 KPVSOBMJTUFS PDI OZêLFO
BMMNÅOIFU� *OOBONJTTUBHFU IBEF SFUUT VU êDL EFO QPMTLF QPMJUJLFSO
WÅMEJHU NZDLFU PWÅOUBE VQQNÅSLTBNIFU
 PDI UZTLB UJEOJOHBS SBM�
KFSBEF MJUF ÕWFS EFUUB� .PUUBHBOEFU BW EFOOF uGBMTLF &JOTUFJOu TÅHFS
OÇHPU PN LÅOEJTTLBQFU
 PDI WJMLFO QPTJUJPO "MCFSU &JOTUFO IBEF
GÇUU J QPQVMÅSLVMUVSFO PDI NFEJFSOB�

.ÇOHB BW BOHSFQQFO QÇ SFMBUJWJUFUTUFPSJO SJLUBEF PDLTÇ JO TJH
NPU "MCFSU &JOTUFJO TPN QFSTPO � FO KVEF NFE MJCFSBMB ÇTJLUFS


�
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VUUBMBE QBDJêTU PDI JOUFSOBUJPOBMJTU� "MCFSU &JOTUFJO QÇUBMBEF TKÅMW
EFU IÅS
 PDI TÇH QPMJUJTLB NPUJWFSJOHBS CBLPN NPUTUÇOEFU� * FUU
CSFW UJMM TJO WÅO NBUFNBUJLFSO .BSDFM (SPTTNBO TLSFW IBO J TFQ�
UFNCFS �����

u'ÕS OÅSWBSBOEF EFCBUUFSBS WBSKF ESPTLGÕSBSF PDI WBSKF
TFSWJUÕS PN SFMBUJWJUFUTUFPSJO ÅS SJLUJH� ¸WFSUZHFMTFO CF�
TUÅNT IÅSWJE BW UJMMIÕSJHIFUFO UJMM FUU QPMJUJTLU QBSUJ�u

"OESB BW EF NFS QPMJUJTLB JOWÅOEOJOHBSOB IÅOHEF JIPQ NFE
FO BTTPDJBUJPO NFMMBO SFMBUJWJUFU PDI SFMBUJWJTN� 3FMBUJWJTN ÅS
 FO�
MJHU/BUJPOBMFODZLMPQFEJO
 FO uêMPTPêTL UFPSJ TPNIÅWEBS TBOOJOH�
FOT FMMFS WÅSEFOBT SFMBUJWJUFU �w � TBOOJOHBS PDI WÅSEFSJOHBS HÅMMFS
FOEBTU GÕS WJTTB UJEFS
 WJTTB LVMUVSFS
 WJTTBNÅOOJTLPS FMMFS WJTTB CF�
UJOHFMTFS�u 3FMBUJWJUFUTUFPSJO UZDLUFT QÇ TBNNB TÅUU LBTUB MPTT GSÇO
EFO TPMJEB PDI CFHSJQMJHB WBSEBHTFSGBSFOIFUFO� ¨S BMMU SFMBUJWU 

,PQQMJOHFO LPNNFS JOUF CBSB VS MJLIFUFO NFMMBO PSEFO� 3F�
MBUJWJUFUTUFPSJO UZDLUFT CSZUB NPU FO TZO QÇ WFUFOTLBQFO TPN TÕ�
LBOEFU FѫFS BCTPMVUB PDI GBTUB TBOOJOHBS� %FO VQQGBUUBEFT TPN
FUU UBOLFTÅUU TPN SVDLBEF QÇ TKÅMWB WÅSMEFOT HSVOE� #BOCSZUBOEF
UBOLBS TPN BWWFL GSÇO UJEJHBSF BVLUPSJUFUFS UJMMUBMBEF QSPHSFTTJWB
GBMBOHFS NFS ÅO LPOTFSWBUJWB� 5JEOJOHBS UJMM WÅOTUFS QÇ FO QPMJ�
UJTL TLBMB SBQQPSUFSBEF NZDLFU NFS QPTJUJWU PN SFMBUJWJUFUTUFPSJO
ÅO UJEOJOHBS UJMM IÕHFS�

3FMBUJWJUFUTUFPSJO IBS GÕSMPSBU EFU NFTUB BW TJO QPMJUJTLB MBEE�
OJOH NFE UJEFO
 NFO GÕS NÇOHB WFSLBS EFU GPSUGBSBOEF WBSB OÇHPU
PSPBOEF NFE TKÅMWB EF GZTJLBMJTLB JEÊFSOB�

`p¼�²¼ t¼ �ÚÀ�  Àx ÀÓx¼Æ pÆÆ Æp Æ�££ À��ğ
/ÅS êMPTPGFO #FSUSBOE 3VTTFMM TLSFW TJO CPL PN SFMBUJWJUFUTUFPSJ

"#$ PG 3FMBUJWJUZ
 JOMFEEF IBO NFE FUU LBQJUFM PN IVS WJ NÅO�
OJTLPS GÕSTUÇS PDI VQQGBUUBS WÅSMEFO� 7J ÅS WBSFMTFS BW FO TÅSTLJME
TUPSMFL PDI IBS FO UZQJTL MÅOHE QÇ WÇSU MJWTTQBOO� (FOPN WÇSB TJO�
OFO TLBĒBS WJ PTT FSGBSFOIFUFS BW WÅSMEFO
 NFO EFTTB EJSFLUB FSGB�
SFOIFUFS TUSÅDLFS TJH JOUF TÇ MÇOHU CPSUPN WBSEBHTGFOPNFOFO� 7ÇSU
CFHSFQQ PN WBE TPN ÅS WFSLMJHU HSVOEBS TJH UJMM TUPS EFM J EFU TPN
ÅS CPLTUBWMJHFO QÇUBHMJHU � EFU TPN WJ LBO UB QÇ� 'ÕS EFU TPN CF�
êOOFS TJH MÅOHSF CPSU ÅO WJ LBO OÇ ÅS EFU IVWVETBLMJHFO TZOFO TPN
HFS PTT EFO JOGPSNBUJPO WJ LBO BOWÅOEB GÕS BUU GÕSTUÇ EFU� 0DI TF�
EBONÇTUF WJ LPNQFOTFSB GÕS BUU PMJLB QFSTPOFSNFE PMJLB VUHÇOHT�
QVOLUFS LBO VQQGBUUB TBLFS PMJLB � PDI EFO TPN IBS FUU UFMFTLPQ
LBO TF NFS ÅO EFO TPN JOUF IBS�
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"WTUÇOEFU GSÇO WBSEBHTFSGBSFOIFUFO HÕS EFU TWÇSBSF BUU UB UJMM
TJH GZTJLFOT CFHSFQQ� 5JETEJMBUBUJPO
 MÅOHELPOUSBLUJPO
 LSÕLU SVN�
UJE � EF JOWBOEB VQQGBUUOJOHBSOB PN SVNNFU PDI UJEFO NÇTUF
PNWÅSEFSBT GÕS BUU IÅOHB NFE J WBE TPN NFOBT�

"UU PNQSÕWB JOÕWBEF CFHSFQQ PDI CFQSÕWBE WBSEBHTFSGBSFO�
IFU ÅS FUU TUPSU TUFH� * TZOOFSIFU PN EF QÇUBHMJHB PDI WBSEBHMJHB
JOUSZDLFO ÅS JOUFHSFSBEF J FO HFOPNUÅOLU WÅSMETVQQGBUUOJOH� %FU
LBOTLF ÅS OÇHPU GVOEBNFOUBMU NÅOTLMJHU J BUU WJMKB LOZUB TJO WÅSMET�
CJME UJMM EFU LÅOEB
 PDI GÇ BMMB EFMBS BUU IÅOHB JIPQ J FUU ÕWFSTLÇEMJHU
IFMU�

.JMFOB 8B[FDL TLJMESBS EFUUB JOUF TPN FO CSZUOJOH CBSB NFE
EFO FUBCMFSBEF GZTJLFO
 VUBO ÅWFO NFE IVS FO BMMU NFS CJMEBE BMM�
NÅOIFU IBEF MÅSU TJH BUU TF QÇ WÅSMEFO m JOUFNJOTU HFOPNQPQVMÅSB
CPLTFSJFS PN OBUVSWFUFOTLBQFO PDI OBUVSêMPTPêO� )PO TLSJWFS�

uªTLÇEMJHIFU TÇHT TPN LSJUFSJVN GÕS TBOOJOH� CBSB EFU
LBO WBSB TBOU TPN ÅS CFHSJQMJHU GÕS FUU TVOU NÅOOJTLP�
GÕSOVѫ VUBO TUPSB NBUFNBUJTLB GÕSLVOTLBQFS�u

"WTUÇOEFU UJMM WBSEBHTFSGBSFOIFUFSOB ÅS GÕMKBLUMJHFO FUU BW IJO�
ESFO GSÇO BUU UB UJMM TJH EFO NPEFSOB GZTJLFO� %FU BCTUSBLUB PDI
NBUFNBUJTLB TÅUUFU BUU GPSNVMFSB GZTJLFO CMJS FUU IJOEFS PDLTÇ QÇ
FUU BOOBU TÅUU
 OÅS EFU LPMMJEFSBS NFE EFO NÅOTLMJHB MÅOHUBO FG�
UFS NFOJOH
 CFUZEFMTF
 TBNNBOIBOH� %FU ÅS PѫB EF FYJTUFOUJFMMB
BTQFLUFSOB BW OBUVSWFUFOTLBQFO TPN MPDLBS PDI WÅDLFS EFO CSFEB
BMMNÅOIFUFOT OZêLFOIFU� /ÅS EF BLBEFNJTLB NJMKÕFSOB JOUF LBO
GÕMKB VQQ QÇ EFOOB MÅOHUBO NÇTUF EFO LBOBMJTFSBT QÇ OÇHPU BOOBU
TÅUU�

*EÊIJTUPSJLFSO +VMJB 3BWBOJT CFTLSJWFS EFOOB TQSJDLCJMEOJOH
NFMMBO GÕSWÅOUOJOHBS PDI LSBTT WFSLMJHIFU QÇ DJWJMJOHFOKÕSTVUCJME�
OJOHFO J TJO CPL 4LÕOIFUFO J LBPT 	����
�

u* UJEJHBSF LVSTFS IBEF GÕSFMÅTOJOHBSOBT ÅOEMÕTB SBEFS
BW FLWBUJPOFS WBSJU GÕSBOLSBEF J WBSEBHMJHB TLFFOEFO

NFO OV OÅNOEFT WFSLMJHIFUFO JOUF BMMT� &LWBUJPOFSOB
WBS BMMU� 5PNIFUFO TPN EFUUB NFEGÕSEF êDL NJH BUU WJMKB
TQSJOHB GSÇO GÕSFMÅTOJOHTTBMFO PDI BMESJH LPNNB UJMMCB�
LB� 'ÕS EFU WBS JOUF CBSB NBUFNBUJTL GÕSTUÇFMTF KBH TÕLUF

VUBO PDLTÇ OÇHPO TPSUT NFOJOH
 ,BOTLF ÅS EFU EÅSGÕS TÇ
NÇOHB IBS TWÇSU BUU GÕSTUÇ EFO UFPSFUJTLB GZTJLFO
 GÕS BUU
EFO UZDLT TBLOB NFOJOH�u

'ÕS WJTTB BW EFN TPN OÅSNBS TJH GZTJLFO VUJGSÇO CMJS EFUUB FUU
TÇ TUPSU IJOEFS BUU EF WJMM FSTÅUUB EFO FUBCMFSBEF GZTJLFO NFE OÇHPU
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BOOBU TPN ÅS NFS UJMMGSFETTUÅMMBOEF� 7J TFS EF IÅS UZQFSOB BW TWÇ�
SJHIFUFS PDLTÇ IPT GZTJLFS OÅS "MCFSU &JOTUFOT JEÊFS CÕSKBEF CSFEB
VU TJH� %F BSHVNFOUFSBEF PѫB QÇ TÇEBOB TÅUU BUU EFU CMJS UZEMJHU BUU
EF NPUJWFSBEFT PDLTÇ BW BOOBU ÅO BW SFOPEMBE GZTJLJEÊFS� %F UZDLT
IB IBѫ FO EKVQBSF NPUWJMKB NPU SFMBUJWJUFUTUFPSJOT GPSNVMFSJOHBS
BW WFSLMJHIFUFO� &SOTU (FISDLF
 WBST FUFSUFPSJ OÅNOEFT PWBO
 IÅW�
EBEF BUU SFMBUJWJUFUTUFPSJO WBS FUU GBMM BW uWFUFOTLBQMJH NBTTIZQOPTu
� FUU WJMMPTQÇS ESJWFU BW QSPQBHBOEB J NFEJFSOB � PDI BUU EFO MF�
EFS UJMM TPMJQTJTN� 1IJMJQ -FOBSE GSBNTUÅMMEF SFMBUJWJUFUTUFPSJO TPN
FO GPSN BW CMÅOEWFSL VUBO TVCTUBOT � NFO PDLTÇ TPN FO KVEJTL
FHFOEPNMJHIFU PDI PGÕSFOMJHU NFE FO uTVOE UZTL BOEBu�

%FU ÅS LBOTLF JOUF TÇ NÅSLMJHU BUU TBNNB UZQFS BW TWÇSJHIFUFS
NFE EFO NPEFSOB GZTJLFO
 PDI TBNNB MÅOHUBO BUU WJMKB TLBQB FO
BOOBO TPSUT GZTJL
 EZLFS VQQ HÇOH QÇ HÇOH IPT OZB QFSTPOFS�

`t¼£�À�xÆ�£²Àp¼� ¯|� Àt¼£�ª�À�ÚÀ� �¼
%F IÅS NÅOTLMJHB UFOEFOTFSOB LBO WBSB WÅSEB BUU NJOOBT OÅS EFU
EÇ PDI EÇ EZLFS VQQ FUU NFKM GSÇO OÇHPO QFSTPO TPN WJMM GÕSB GSBN
TJOB FHOB UFPSJFS PN IVS WÅSMEFO GVOHFSBS� 4PNMJHB GZTJLFS IBS GÇUU
NZDLFU NFS BW EFUUB ÅONÇOHB BOESB
 PDI KBH LÅOOFS ëFSB TPN IBS
TQBSBU EFN J PNGBUUBOEF TBNMJOHBS� %FU êOOT FO IFM JOUFSO LVM�
UVS LSJOH GFOPNFOFU
 EÅS GZTJLFS EFMBS MÅOLBS UJMM MVTUJHIFUFS TPN
uDSBDLQPU JOEFYu
 NFE FO QPÅOHTLBMB GÕS uQPUFOUJFMMU SFWPMVUJPOF�
SBOEF CJESBH UJMM GZTJLFOu�

+BSHPOHFO LBO MÅUU CMJ OFEMÇUBOEF
 BOUBHMJHFO TPN FUU SFTVMUBU
BW GSVTUSBUJPOFO J LPOUBLUFSOB NFE QFSTPOFS TPN WFSLBS IB FO TÇ
GVOEBNFOUBMU BOOBO TZO QÇ TBLFS BUU EFU JOUF FOT HÇS BUU TBNUBMB�
4BNUJEJHU ÅS EF PѫB LSFBUJWB
 JOUFMMJHFOUB PDI NZDLFU FOHBHFSBEF�

7FUFOTLBQTKPVSOBMJTUFO .BSHBSFU 8FSUIFJN UPH FUU IFMU FHFU
HSFQQ QÇ EFU IÅS GFOPNFOFU J TJO CPL 1IZTJDT PO UIF 'SJOHF 	8FSU�
IFJN
 ����
� )PO VUGPSTLBEF EÅS WBE EF IÅS QFSTPOFSOB LPNNFS
JGSÇO PDI WBE EF WFSLBS TZTTMB NFE
 PDI IVS EF VQQGBUUBS TJH TKÅMWB�
.BSHBSFU8FSUIFJN LBMMBS EFN GÕS TÅSMJOHTGZTJLFS 	PVUTJEFS QIZTJ�
DJTUT

 J FO QBSBMMFMM NFE TÅSMJOHTLPOTUOÅSFS� EF TPN WFSLBS VUBO�
GÕS EFO FUBCMFSBEF LPOTUWÅSMEFO PDI CFIÕWFS GÕSTUÇT QÇ TJOB FHOB
WJMMLPS�

%FU ÅS JOUF BMMU BW EFU TÅSMJOHTGZTJLFS HÕS TPN IBOEMBS EJSFLU
PN BUU LSJUJTFSB "MCFSU &JOTUFJO
 NFO EFU GÕSFLPNNFS HBOTLB PG�
UB� &OMJHU .BSHBSFU 8FSUIFJN ÅS EFU PѫBSF EFO TQFDJFMMB SFMBUJWJ�
UFUTUFPSJO TPN CMJS GÕSFNÇM GÕS EJTLVTTJPO PDI BMUFSOBUJWB IZQPUF�
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TFS
 NFEBO EFO BMMNÅOOB SFMBUJWJUFUTUFPSJO ÅS BWTLSÅDLBOEF TWÇS
BUU UB UJMM TJH PDI IBOETLBT NFE PDI EÅSGÕS PѫB MÅHHT ÇU TJEBO�

%F TÅSMJOHTGZTJLFS.BSHBSFU8FSUIFJN TLJMESBS UZDLT QÇNÇO�
HB TÅUU WBSB QSFDJT TBNNB TPSUT QFSTPOFS TPN EF WÅSMETHÇUFMÕTBSF
.JMFOB 8B[FDL IJUUBS LSJOH EFU GÕSSB TFLFMTLJѫFU� %F IÅWEBS BUU
WFUFOTLBQFO GSÅNTU CFIÕWFS WBSB CFHSJQMJH PDI ÇTLÇEMJH� %F TFS
HSVOEMÅHHBOEF GFM J BUU WFUFOTLBQFO CMJS NBUFNBUJTL PDI UFPSF�
UJTL
 PDI ÅWFO PNEF TJOTFNFMMBO ÅSNZDLFU PMJLB PDI IBS EJTQBSBUB
JEÊFS LBO EF FOBT J TJO LSJUJL BW EFO BLBEFNJTLB GPSTLOJOHFO� )PO
UPMLBS EFSBT JOTUÅMMOJOH�

u* EFUUB MKVT IBS NÅOTLMJHIFUFOT EJBMPH NFE EFO GZTJTLB
WÅSMEFO CMJWJU LBQBE BW FO HSVQQ FYQFSUFS TPN GÕSTÕLFS
GÕSOFLB SFTUFO BW PTT BUU EFMUB J LPOWFSTBUJPOFO�u

4UFWFO 3BEP LBO ÇUFSJHFO GÇ UKÅOB TPN FYFNQFM� ���� TLSFW
IBO FUU NBOJGFTU GÕS GSJB UÅOLBSF TPN TBUUF TJH FNPU EFO NPEFSOB
GZTJLFO� %FU ÅS WÅMEJHU FOFSHJTLU PDI NFESZDLBOEF
 WJMLFU HÕS UFY�
UFO MÅTCBS USPUT BUU EFO ÅS QVCMJDFSBE QÇ FO TJEB NFE UVSLPT CBL�
HSVOE� )BO CFTLSJWFS NPEFSO GZTJL TPN uFYQFSJNFOUFMM NBUFNB�
UJLu
 FO FOPSN NBTLJO
 FO IKÅSOSPCPU IFMU CPSULPQQMBE GSÇO EFO
HSVOEMÅHHBOEF NÅOTLMJHB GÕSTUÇFMTFO BW WFSLMJHIFUFO� ,WBOUJUBUJ�
WB GÕSVUTÅHFMTFS BWGÅSEBS IBO TPN OÇHPU TPN JOUF IBS LPQQMJOH UJMM
OÇHPU BOOBU ÅO NBUFNBUJLFO TKÅMW�

'ÕS BUU WBSB SÅUUWJT TLB KBH JOëJLB BUU EFU PDLTÇ êOOT TKÅMWMÅS�
EB PDI GSJTUÇFOEF GZTJLUÅOLBSF TPN ÅS JOUSFTTFSBEF BW NBUFNBUJL

PSEFOUMJH GPSNBMJTN
 PDI LBOTLF EBUPSNPEFMMFS� .FO KBH GÕSNP�
EBS BUU EF TPN HJMMBS NBUFNBUJL JOUF ÅS SJLUJHU MJLB LBUFHPSJTLU OF�
HBUJWB UJMM SFMBUJWJUFUTUFPSJ TPN 4UFWFO 3BEP PDI BOESB GÅSHTUBSLB
BOUJ�&JOTUFJO�BLUJWJTUFS�

* 1IZTJDT PO UIF 'SJOHF TLJMESBS.BSHBSFU8FSUIFJN TJOB CFTÕL
QÇ LPOGFSFOTFS BSSBOHFSBEF BW FO PSHBOJTBUJPO TPN IFUFS /BUVSBM
1IJMPTPQIZ "MMJBODF� 1SFDJT TPN &JOTUFJONPUTUÇOEBSOB J "DBEFNZ
PG /BUJPOT QÇ �����UBMFU ÅS EF FO CSPLJH TBNMJOH
 NFE JOCÕSEFT
NZDLFU TLJMEB TÅUU BUU TF QÇ WÅSMEFO� %F LBO ÅOEÇ FOBT VOEFS FUU
QBSBQMZ TÇ MÅOHF EF EFMBS TZOTÅUUFU BUU EFU ÅS OÇHPU GVOEBNFOUBMU
GFM QÇ EFO FUBCMFSBEF GZTJLFO� 1Ç EFU TÅUUFU LBO QFSTPOFS TPN GÕSF�
USÅEFS JEÊFS PN FUFSWJSWMBS
 DJSLMPOFS FMMFS FHOB TUPSGÕSFOBEF UFP�
SJFS FOBT LSJOH TJUU NPUTUÇOE NPU WBE EF VQQGBUUBS TPN FO êFOEF�
"UU LÅNQB NPU IFMB EFO BLBEFNJTLB GZTJLFO ÅS EPDL FUU MJUF NFS
EJĒVTU QSPKFLU ÅO BUU TUÇ NPU FO TQFDJêL QFSTPO
 TPN &JOTUFJONPU�
TUÇOEBSOB GÕS IVOESB ÇS TFEBO�
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%FU êOOT PDLTÇ BOESB TLJMMOBEFSNFMMBO OVUJE PDI EÇUJE� 6UBO
BUU IB HKPSU OÇHPO SJLUJH EKVQEZLOJOH GÇS KBH JOUSZDLFU BUU EFU WBS
WBOMJHBSF BUU EF VUPNBLBEFNJTLB GZTJLFSOB IBEF VUUSZDLMJHU NF�
UBGZTJTLB JEÊFS GÕSS
 NFEBO EF OVUJEB FѫFSGÕMKBSOB IBS NFS JOPN�
WÅSMETMJHB GÕSLMBSJOHBS � NFO EFUUB WBSJFSBS�

%BHFOT TÅSMJOHTGZTJLFS IBS EFTTVUPN IFMU BOESB TÅUU BUU PSHB�
OJTFSB TJH� %FU êOOT UJMM FYFNQFM FO BMUFSOBUJW QSFQSJOUTFSWFS
 WJ9�
SB
 EÅS EF TPN IJOESBT GSÇO BUU QVCMJDFSB TJH QÇ BS9JW LBO MÅHHB VU
TJOB BMTUFS� 1Ç TÇ TÅUU LBO EF HÇ SVOU BLBEFNJOT HSJOEWBLUFS PDI
CZHHB FUU QBSBMMFMMU FLPTZTUFN BW JEÊFS� %FU ÅS ÅOEÇ PLMBSU GÕS NJH
PN EF LBO CZHHB QÇ WBSBOESBT UFPSJFS
 PDI WBE EF BMMT BOTFS LBO
ÇTUBELPNNB OÅS EF TBLOBS GÕSBOLSJOHFO J FNQJSJTLB FYQFSJNFOU�

��À ÊÀÀ�¯ª
(FOPN ÇSFO IBS EFU BMMUTÇ GVOOJUT ëFSB PMJLB UZQFS BW NPUTUÇOEBSF
NPU "MCFSU &JOTUFJO PDI IBOT SFMBUJWJUFUTUFPSJFS� .ÇOHB IBS TUVEF�
SBU PMJLB BTQFLUFS BW EFUUB JOHÇFOEF
 PDI KBH IBS HKPSU NJUU TVCKFL�
UJWB VSWBM BW EFU KBH IBS UBHJU EFM BW�

&O TJEB BW EFU IFMB ÅS HFOVJOB WFUFOTLBQMJHB JOWÅOEOJOHBS
PDI GSÇHPS � TÅSTLJMU J CÕSKBO JOOBO SFMBUJWJUFUTUFPSJFSOB CMJWJU JO�
BSCFUBEF PDI TPMJUU GÕSBOLSBEF J BMMB NÕKMJHB EFMBS BW GZTJLFO� %FU
êOOT BMMUJE FO WJTT USÕHIFU JOOBO OZB UBOLBS CMJS JOBSCFUBEF� 4FOBSF
IBS PDLTÇ EJTLVTTJPOFS WVYJU GSBN PNPNSÇEFOB EÅS EFO BMMNÅOOB
SFMBUJWJUFUTUFPSJO JOUF SÅDLFS UJMM PDI PN FO NÕKMJH UFPSJ GÕS LWBOU�
HSBWJUBUJPO�

%FU IBS PDLTÇ GVOOJUT QPMJUJTLB JOWÅOEOJOHBS
 TÇWÅM TÇEBOB
TPN WBSJU SPUBEF J BOUJTFNJUJTLB VQQGBUUOJOHBS PN uKVEJTL GZTJLu
PDI TÇEBOB TPN NFTU IBOEMBU PN FO SFBLUJPO NPU OZB SFWPMVUJP�
OÅSB JEÊFS TPN TUÅMMFS WÅSMEFO QÇ ÅOEB�

%FTTVUPNêOOT EFU FOOFHBUJW SZHHNÅSHTSFBLUJPO GSÇONÇOHB

CÇEF GÕSS PDI OV
 TPN UZDLFS BUU SFMBUJWJUFUTUFPSJO ÅS TWÇS PDI IFMU
FOLFMU JOUF LÅOOT SÅUU� 7JTTB GSÇHBS UJMMT EF GÕSTUÇS
 BOESB GBTUOBS J
TJO GÕSTUB VQQGBUUOJOH BUU EF IÅS TBLFSOB CBSB JOUF LBO TUÅNNB�

%FU &JOTUFJONPUTUÇOE TPNBOUBHMJHFO EZLFS VQQ PѫBTU JEBH ÅS
EFU TPN HÇS VU QÇ BUU NFS FMMFS NJOESF BWGÅSEB EFO OVUJEB GZTJLFO
PDI FSTÅUUB NFE OÇHPO OZ UBOLFHÇOH FMMFS UFPSJ PN BMMU� %FU êOOT
FUU FOPSNU PDI TQSFUJHU TMÅLUUSÅE BW TÇEBOB JEÊFS
 PDI EFU ÅS JOUF
BMMB TPN ÅS IVWVETBLMJHFO JOSJLUBEF QÇ KVTU SFMBUJWJUFUTUFPSJ�

%F UÅOLBSF TPN MJHHFS CBLPN TÇEBOB IÅS JEÊFS LBMMBT JCMBOE
GÕS DSBDLQPUT FMMFS MJLOBOEF OFEWÅSEFSBOEF TBLFS
 NFO BUU CBSB BW�
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_________________________________________________________________  ANNA DAVOUR



48 SVENSKA FYSIKERSAMFUNDET – KOSMOS 2021

GÅSEB EFN QÇ EFU TÅUUFU ÅS JOUF TÇ VQQMZTBOEF� %FU LBO WBSB WÅSU
BUU GVOEFSB QÇ WBE EFU ÅS EF TKÅMWB UZDLFS BUU EF TZTTMBS NFE
 PDI
LBOTLF LBO EFU MÅSB PTT OÇHPU PN WBE GZTJLFO CFUZEFS GÕS BOESB ÅO
VUCJMEBEF GPSTLBSF� 7BE GÇS EFN BUU TÇ TKÅMWTÅLFSU GÕSB GSBN TJOB FH�
OB UFPSJFS PN WÅSMEFO
 VUBO BUU IB SJLUJH GÕSBOLSJOH J EFU TBNUJEB
WFUFOTLBQMJHB TBNUBMFU 7BE JOOFCÅS GZTJLFO GÕS EFN 

%FU UZDLT êOOBT FO NÅOTLMJH SFëFY BUU WJMKB UÅOLB TJH WÅSMEFO
TPN CFHSJQMJH PDI IBOUFSMJH� 7J TFS EFUUB UJMM FYFNQFM J LPOTQJSB�
UJPOTUFPSJFSOBT WÅSME
 EÅS EFU ÅS MÅUU BUU GÇ HFIÕS GÕS CFSÅUUFMTFS TPN
TBNMBS UJMM TZOFT TMVNQBSUBEF IÅOEFMTFS PDI HFS EFN FO NFOJOH�
1Ç TBNNB TÅUU IBS .JMFOB 8B[FDL CFTLSJWJU IVS uWÅSMETHÇUFMÕTBSFu
VUHJDL JGSÇO BUU WÅSMEFO NÇTUF WBSB CFHSJQMJH� 0N EFO BLBEFNJTLB
GZTJLFO ÅS TWÇS BUU HSFQQB ÅS EFO BOUBHMJHFO GFMBLUJH
 HÇS UBOLF�
HÇOHFO�

"NBUÕSGPSTLBSOBT GÕSTÕL IÅOHFS PѫB JIPQ NFE FYJTUFOUJFMMB
GVOEFSJOHBS ÕWFS NÅOOJTLBOT QMBUT J WÅSMETBMMUFU� &HFOUMJHFO ÅS EFU
PDLTÇ OÇHPU CFVOESBOTWÅSU NFE BUU MÅHHB NZDLFU UJE PDI UBOLF�
NÕEB QÇ BUU CZHHB VQQ FO FHFO WÅSMETCJME� 1SPCMFNFU ÅS CBSB BUU WJ
CFIÕWFS MFWB J TBNNB WÅSME
 PDI OÅS WÅSMETCJMEFSOB LSPDLBS CSZUFS
LPNNVOJLBUJPOFO PѫB TBNNBO�

%FU JOUSFTTBOUBTUF KBH IBS TUÕUU QÇ OÅS EFU HÅMMFS BUU GÕSTÕLB
ÕWFSCSZHHB EFTTB LPNNVOJLBUJPOTLMZѫPS WBS OÅS GZTJLFSO 4BCJOF
)PTTFOGFMEFS TUBSUBEF FO LPOTVMUUKÅOTU EÅS WFN TPN IFMTU LBO CF�
UBMB GÕS BUU QSBUB NFE FO GZTJLFS� )PO CFTLSFW EFU IFMB J FO BSUJLFM J
OÅUUJETLSJѫFO "FPO
 PDI CFSÅUUBEF WBE IPO MÅSU TJH 	)PTTFOGFMEFS

����
� ,MJFOUFSOB ÅS TKÅMWMÅSEB IPCCZGZTJLFS � LBOTLF JOUF BW EFU
TMBH TPN IFMU BWGÅSEBS WFUFOTLBQFO
 NFO EÅSFNPU TÇEBOB TPN IBS
FHOB JEÊFS TPN EF JOUF MZDLBT GÇ VQQNÅSLTBNIFU GÕS� )PO UBMBS PN
GÕS EFN IVS EF CFIÕWFS HÇ UJMM WÅHB GÕS BUU LPQQMB EFTTB UBOLBS UJMM
BLUVFMM GPSTLOJOH
 WBS EF IBS GBTUOBU FMMFS NJTTVQQGBUUBU TBLFS
 PDI
WBE EF CPSEF MÅTB PDI HÕSB GÕS BUU LPNNB WJEBSF� /ÇHPO BW EFN
IBS SFOUBW LPNNJU TÇ MÇOHU TPN UJMM FO SJLUJH WFUFOTLBQMJH QVCMJLB�
UJPO�

4BCJOF )PTTFOGFMEFS ÅS HBOTLB IÇSE
 CÇEF NPU BLBEFNJO PDI
NPU NJO FHFO ZSLFTHSVQQ
 WFUFOTLBQTKPVSOBMJTUFSOB PDI EF QPQV�
MÅSWFUFOTLBQMJHB GÕSGBUUBSOB�
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u<%FO> WJLUJHBTUF MÅYBO KBH IBS MÅSUNJH ÅS BUU KPVSOBMJTUFS
ÅS TÇ GSBNHÇOHTSJLB J BUU GÇ GZTJL BUU JOUF WFSLB TÇ LPN�
QMJDFSBU
 BUU NÇOHB MÅTBSF GÇS VQQGBUUOJOHFO BUU EF FOLFMU
LBO HÕSB EFU TKÅMWB� )VS LBO WJ TLZMMB QÇ EFN GÕS BUU JOUF
WFUB WBE TPN LSÅWT PN WJ BMESJH CFSÅUUBS EFU GÕS EFN u

)ÅS IBNOBS WJ� 7BSGÕS BOTFS TÇ NÇOHB BUU &JOTUFJO IBEF GFM 
"W PMJLB BOMFEOJOHBS� 0N WJ CPSUTFS GSÇO EF SFOU QPMJUJTLB NPUJWF�
SJOHBSOB IÅOHFS EF PMJLB TLÅMFO NFS FMMFS NJOESF JIPQ NFE BUU EF
JOUF WFU FMMFS GÕSTUÇS WBE "MCFSU &JOTUFJO GBLUJTLU LPN GSBN UJMM PDI
WBE EFU CFUZEFS� %FU J TJO UVS IÅOHFS JIPQ NFE EFO NZDLFU TUÕSSF
GSÇHBO PN IVS WJ FHFOUMJHFO GÕSLMBSBS WBE GZTJL ÅS� %FU ÅS NZDLFU
NFS ÅO CBSB "MCFSU &JOTUFJOT UFPSJFS TPN CMJS NJTTGÕSTUÇUU�

.ÇOHB WJMM ÇTLÇEMJHHÕSB GZTJLFO PDI HÕSB EFO UJMMHÅOHMJH GÕS
BMMNÅOIFUFO
 NFO NJTTBS WJ OÇHPU J EFU HÅOHTF TÅUUFU BUU CFSÅUUB
PN EFU 'ZTJL ÅS JOUF CBSB GÅSHHMBEB EJBHSBN
 QSZEMJHB GÕSLMBSJOH�
BS PDI UZEMJHB TWBS� %FU ÅS JOUF CBSB IÅѫJHB CFSÅUUFMTFS PN FYUSFNB
GFOPNFO PDI VOJWFSTVNT ÕEF� 'ZTJLFO ÅS FUU TUPSU PDI JOWFDLMBU WF�
UFOTLBQMJHU CZHHF BW FYQFSJNFOUSFTVMUBU PDI NPEFMMFS TPN CFIÕ�
WFS QBTTB JIPQNFE WBSBOESB� 7J CFIÕWFS GÕSLMBSB WBSGÕS EFO LPN�
QMJDFSBEF NBUFNBUJLFO CFIÕWT
 PDI WBSGÕS UVTFOUBMT GZTJLFS KPCCBS
QÇ IFMUJE GÕS BUU LPNNB GSBNÇU� * EFUUB QBTTBS EF FĒFLUFS TPN CF�
TLSJWT BW SFMBUJWJUFUTUFPSJFSOB JO� 7J LBO JOUF GÕSTUÇ PDI BOBMZTFSB
CJMEFSOB BW HSBWJUBUJPOTMJOTFS J SZNEFO VUBO SVNUJEFOT LSÕLOJOH

TPN IBOUFSBT NFE EFO BMMNÅOOB SFMBUJWJUFUTUFPSJO� %FU CMJS TWÇSU
BUU IBOETLBT NFE QBSUJLMBS OÅSB MKVTFUT GBSU VUBO BUU GÕSTUÇ EF FG�
GFLUFS TPN IBOUFSBT NFE EFO TQFDJFMMB SFMBUJWJUFUTUFPSJO� 0DI �
TUBOEBSEFYFNQMFU TFEBO TBUFMMJUOBWJHFSJOH CMJWJU WBSEBHTUFLOJL �
GÕS BUU GÇ SJLUJHU IÕH QSFDJTJPO J HQT�TZTUFNFU CFIÕWT KVTUFSJOHBS
GSÇO CÇEB SFMBUJWJUFUTUFPSJFSOB�

%FU LPNNFS OPH BOUBHMJHFO BMMUJE BUU êOOBT TPNMJHB TPN IBS
FO IFMU BWWJLBOEF VQQGBUUOJOH PN WBE GZTJL CPSEF WBSB PDI IVS
GÕSLMBSJOHBS BW WÅSMEFO CPSEF TF VU� %FO FUBCMFSBEF GZTJLFO LBO
JOUF BMMUJE IB OÇHPU GSVLUCBSU VUCZUF NFE EFN� %F TPN EÅSFNPU
WJMM GÇ FUU FSLÅOOBOEF BW EFO BLBEFNJTLB GZTJLFO NÇTUF QSBUB GZTJ�
LFOT TQSÇL� /ÇHPO TPN WJMM FSTÅUUB "MCFSU &JOTUFJOT GPSNVMFSJOH�
BS CFIÕWFS LPNNB NFE FO FHFO WFSTJPO TPN IBS NJOTU MJLB HPE
ÕWFSFOTTUÅNNFMTF NFE WFSLMJHIFUFO
 BOOBST ÅS EFU JOUF UJMM OÇHPO
OZUUB�

❖
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8B[FDL
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 DJSDMPOT

BOE BMUFSOBUJWF UIFPSJFT PG FWFSZUIJOH� 8BMLFS #PPLT�
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http://www.fysikersamfundet.se/wp-content/uploads/2007_4.pdf
https://aeon.co/ideas/what-i-learned-as-a-hired-consultant-for-autodidact-physicists
https://www.campus.de/e-books/wissenschaft/eschichte/einsteins_gegner-5236.html
https://www.margaretwertheim.com/physics-from-the-fringe-book
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