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HALACHIC AND HASHKAFIC ISSUES IN

CONTEMPORARY SOCIETY
146 - TORAH AND THE AGE OF THE UNIVERSE

OU ISRAEL CENTER - FALL 2019

A] INTRODUCTORY ISSUES

1)  Science and Torah both come from God and, to the extent that they are talking about the same thing, they should not contradict.

2) Historically, up to about 600 years ago there was no perceived intrinsic conflict between science and Torah - physics and
metaphysics - see Rambam, Ralbag etc.   What caused the split? Roger Bacon (13C England) and others placed the scientific
emphasis on empiricism - that science can only deal with observable phenomena in the natural world - to the exclusion of logic,
metaphysics etc. This puts modern science and Torah on two different paths with different agendas.

3) If there an apparent clash between science and Torah there are 3 basic approaches on how to deal with this:-

(i) Maybe we have misunderstood the science.  We must never regard science as an absolute  against which Torah must be made to fit.
Much (although not all) 21C science will be overturned by the end of the 22C!  

(ii) Maybe we have misunderstood (willfully or not) what science CAN do. This raises the issue of ‘scientism’ - the almost religious belief
in science as the means of understanding ultimate truth1.

(iii) Maybe we have misunderstood the Torah.  We must assume that Torah is MUCH more sophisticated than we think!

(iv) Maybe they are both correct but are looking at different questions - science is ‘how’, Torah is ‘why’.  They work in different realities.

1. Science takes things apart to see how they work. Religion puts things together to see what they mean. 

Rabbi Jonathan Sacks, The Great Partnership p. 2

4) The basic premise of science  - that there are consistent rules of nature and the search to harmonize them and ultimately find a
Grand Unified Theory (unifying quantum theory and gravitational theory) - stems from a basic Jewish monotheistic premise - the Unity of
God. Polytheism sees the universe as chaotic conflicting forces.  Judaism sees conflicts and contradictions as superficial only.
Underpinning them are ever simpler foundations, ultimately emanating from one stem - the Etz HaChaim.

5) It is remarkable that not only does the universe work in a consistent and predictable way, but its methodology is accessible to the
human brain through mathematics. Man and the universe appear to be on the same ‘wavelength’, such that cracking the code of reality
is sufficiently complex to attract the greatest human brains and yet simple enough for them to succeed enough to keep them
interested!

B] EVIDENCE FOR AN ANCIENT UNIVERSE

1)  The Torah states that Adam Harishon was created 57802 years ago and the creation of the rest of the universe took 6 days before
that.  Thus the age of the universe is 5780 years + 6 days.

2) Scientists are unanimous that the universe is much older than that.  Current estimates are around 13.799±0.021 billion (109) years.
This date is not arrived at through a theoretical construct but by observable evidence from a variety of sources which all validate this
estimate.3 

1. For more on scientism and Jewish responses to it, see https://midreshetrachel.com/judaism-vs-scientism-which-religion-is-more-logical-by-rabbi-shaya-karlinsky/ for a shiur by R.
Shaya Karlinsky.  The debate between Richard Dawkins and Francis Collins in Time Magazine that R. Karlinsky analyzes in that shiur can be found at
http://content.time.com/time/magazine/article/0,9171,1555132-1,00.html

2. An entirely separate question is how we come to the number 5780 and how this can be substantiated on the basis of a reading of the biblical text and understanding of the
chronology of the Second Temple period.  For more on this, see http://rabbimanning.com/wp-content/uploads/2019/02/The-Missing-168-Years-Part-1.pdf and
http://rabbimanning.com/wp-content/uploads/2019/02/The-Missing-168-Years-Part-2.pdf. For audio see https://rabbimanning.com/index.php/audio-shiurim/cji/

3. See Appendix 1 for a list of the types of evidence brought.
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C] RESOLUTIONS TO THE PROBLEM

C1] APPROACH 1 - THE 6 ‘DAYS’ ARE NOT MEANT TO BE CHRONOLOGICAL

The Rambam in Moreh Nevuchim (2:30) explains that all creation happened in the first instant (which is also the view of Rashi and
Ramban) and the 6 days were a process of distinguishing one thing from the other.  The Abarbanel (Spain 15C) gives an explanation of
the Rambam’s view (although he strongly disagrees with it!)

2. The Rambam believed that there were not separate creative acts on 6 days but rather everything was created on one day in a

single instant. In the work of Creation there is mention of ‘6 days’ to indicate the different levels of created beings according
to their natural hierarchy; not that there were actual days, nor that there was a chronological sequence to that which was
created in the acts of Genesis .... This is the view of the Rambam which he considered as one of the major secrets of the
Creation.  He tried to conceal this view .... but .... other commentators .... uncovered his secret and publicized his view.  

Abarbanel, Commentary on Bereishit, pp10-11

The Rambam and the Ralbag explain Bereishit not as a physical description of the creation of the universe but as a
theological description of the relative orders of species and creations in the spiritual world.

3.vaa uhvu /ohgdru ,ugan ohrcujn - ann ohnh .rtvu ohnav ,thrcc uhv ,hatrc vagnc ohrfzbv ohnhv hf 'gsu
vhuv kgup rntn kf hf /iuhkgn ,ukumtv ,urhpxv wohnhw utreh ihbgv ,uhnhbpcu /tren ka uyuapf vagnv hnh ,aaf
rusxc aurhpvu /ovc xp,b wouhw oa iht ,ubuatrv hf /vrag ohrntnvu vrucdvu vkusdv wvk hf 'vaa uhvu /wouhw tre,

/kusdv ohv in vpyn ,ujp uc ubh,gsu 'okgbu cdab vzc ohcu,fv
 d euxp t erp ,hatrc i"cnr

After explaining that the 6 days are 6 real 24-hour days (see source 18 below), the Ramban then goes on to explain that

what is being described in Bereishit is an incredibly deep mystical idea, not a physical act.

4. All that the Torah recounts of matters relating to the period before the completion of creation is conveyed to us by Moshe from
the mouth of God in terms of concepts which we can grasp.  Just as one attempts to give a blind man some idea of that which
he cannot see by making use of analogies with the sense of touch and so forth, so does the Torah present to us that which is
essentially spiritual in a material guise, with some points of similarity and analogy to the spiritual message, so that we may be
able to grasp it to the best of our ability

We see from this [explanation of the Ramban] that in the simple meaning of the text - that which is conveyed to us in
accordance with our own conceptual capacity - we are to understand actual days made up of hours and minutes.  But in its
real essence, that is to say in its inner meaning, the text has quite a different connotation.  It refers to the 6 sefiros, which are
modes of revelation of the divine conduct of the world.  Only for our benefit does Scripture present them to us in the form of 6
days.  As for the relevance of the six days in the their allusion to the six modes of revelation - this is something sublime and
concealed from us, as the Ramban says ....

Michtav Me’Eliyahu Vol II p151

Ma’aseh Bereishit is a deep mystical concept. To trivialize it by trying to fit it with science is, ultimately, a futile exercise.

5. Creation, by definition, is outside our world and outside our frame of thought.  If time exists only as a mode of our thought,

then the act of creation is necessarily non-temporal - “above time”. Every non-temporal act is interpreted in our frame of
thought as an infinite time-sequence.  This is the reason why creation is interpreted by scientists as a process of evolution
extending over vast aeons of time.

Since creation does not take place in time, we must ask why the Torah describes it as taking 6 days.  The answer is that the
Torah wishes to teach us a lesson in relative values .  Everything has value only in relation to its spiritual content.  Vast physical
masses and vast expanses of space and time are of little significance if their spiritual content is small.  The whole physical
universe exists as an environment to the spiritual life of the human being; this is its spiritual content.  When interpreting
non-temporal creation in temporal terms, the Torah deliberately contracts the time-scale comparted with that which presents
itself to the scientist, in order to convey to us the relative insignificance of the material creation compared with the spiritual
stature of man.

Rav Dessler, Collected Essays and Notes, London 5719 n.33
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6. Everyone knows that here, if anywhere, is the realm of parable, allegory and allusion4. In these most profound matters people
are willing to accept that the true meaning lies on the mystical plane, far above what is apparent to the superficial eye.  ....
People do find difficulty however in holding within one spiritual context two apparently conflicting approaches to creation.  On
the one hand, there are their previous simpler, and in a sense less demanding, thought-patterns, in which creation is
characterised by sudden discontinuities. On the other, there is the unfamiliar but increasingly popular conception of the
gradual unfolding of all things within an evolutionary context. ....  The essential need of the hour is therefore an educational
effort to propagate the broader view, the grander and more refined conception that we have alluded to above. The
coarser-textured faith, in the unrefined form in which it is so often presented, can no longer maintain its position.

Rav Avraham Isaac Hacohen Kook - Orot Hakodesh p559

7.- ,hatrc  tkt vru,v ,t khj,vk lhrm vhv tk :ejmh hcr rnt(c:ch ,una)n ofk vzv asujvvc uuymba vbuatr vumn thva '
 ouan ?w,hatrcwc j,p ogy vnu /ktrah(u:the ohkv,) ohud ,kjb ovk ,,k ungk shdv uhagn jfokugv ,unut urnth ota /

rah ratk vb,bu vtrc tuv /thv v"cev ka .rtv kf ovk ohrnut ov 'ohud vgca ,umrt o,acfa 'o,t ohyxk ktrahk
ubk vb,bu ovn vkyb ubumrcu ovk vb,b ubumrc /uhbhgc

t euxp t erp ,hatrc h"ar

Rashi asks why bother to include the story of Creation at all!?  The Torah should have started with the first mitzvah.  He

is clearly assuming that the Torah is NOT meant to be a historical account.

8. Before we open the Torah however, let us consider how to read it.  As a subject of philological or antiquarian research?  As
corroboration for antediluvian or geological hypotheses?  In the expectation of finding revelations of esoteric mysteries?
Certainly not!  As Jews we will read this book - as a book tendered to us by God in order that we learn from it about what we
are and what we should be during our earthly existence.  We will read it as ‘Torah’ - literally instruction - directing and guiding
us within God’s world and among humanity, making our inner self come alive.

Rav S.R. Hirsch - 19 Letters,  Letter 2

Questions on this approach

(i) What are the authentic limits of non-literal interpretation of Chumash5?
(ii) Should there be a different approach to the analysis of Bereishit and Noach than later narratives in Chumash and Tanach?
(iii) What are the hashkafic dangers of promoting non-literal reading of texts, or even (at least in some circles) of opening up the
question? 

C2] APPROACH 2 - THE WORLD WAS MADE LOOKING OLD

This accepts the scientific analysis but claims that God created the world in a mature state, whereas in fact it is only 5780 years old.  

9.)  utrcb i,nuec ,hatrc vagn kf :huk ic gauvh hcr rnts(shn hrp iugyk vhv hutr /whrp .gw ubhhvu - h"ar 
/th vbav atr

The Gemara states that the creation was made in a fully mature state.  The tree had mature fruit and, presumably,

pre-existing tree rings.

 10./// v º"n "s#t´"v%i &n Ær "p "g oÀ"s "t)"v%, *t ohe«k,t -v Ár *mhÁ &H 0u iugna rc t"rt /trcb u,thkn kg okug - wrpugw rnut iunhx rc h"r 'rpg 
 utrcb vba ohrag hbcf vuju ost ibjuh hcr rnt /,trcb v,thkn kg vuj ;t

z:sh varp vcr ,hatrc
The Midrash learns from the word ‘afar’ (‘ofer’ is a poetic expression for a young man) that Adam and Chava were
created as adults aged 20.

This argument has been put by R. Avigdor Miller and the last Lubavitcher Rebbe.  If Adam was created with a non-existent past, so too
the universe was created with a billions of year-old non-existent past, including fossils of animals that never existed.

4. I hope to cover this iy’H in more detail in the next few shiurim. For further reading on the legitimate limits of non-literal reading of Torah in general and Bereishit in particular, see: 
• On the Limits of Non-Literal Interpretation of Scripture from an Orthodox Perspective - Joshua L. Golding - Torah Umadda Journal (10/2001) pp 37-59.
• The Biblical Stories of Creation, Garden of Eden and the Flood: History or Metaphor  -  Shubert Spero - Tradition 33:2 (1999) pp 5-18.

5. Clearly, both fully literal and fully non-literal approaches are illegitimate from a traditional Torah perspective.  The truth is somewhere between these and there will be a range of
authentic approaches, but clear limits, beyond which biblical interpretation will exceed legitimate hashkafic boundaries.
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Questions on this approach

(i) Adam obviously could not be created as a new-born or indeed as an embryo.  But why should God try to fool us with ‘pretend’
fossils?   On the other hand, is there any philosophical legitimacy to the question ‘why’ would God do anything?
(ii) If one sees it as a test of faith, how can this be when the fossils can be explained in other ways (see below)?
(iii) There is a principle that the world was not created to fool us.  On the contrary, we are meant to see emet through the Creation.

11. trc tka reav ,shnn .uj unkugc v"cev trc kfv
 d varp tyuz uvhkt - uvhkt hcs tb,

Chazal state that the midda of sheker - falsehood - was not created in this world.

(iv) How far does this argument go?
• Did God include in creation the cave-paintings which appear to be 10,000 yrs old? Was light created on its way to earthm, looking
as though it had started its journey billions of years earlier?
• What about civilizations that appear to have existed between 6000 and 5000 years ago.  Were these people given false memories of
previous centuries?  This would mean that God created false information in the minds of men even after the Creation?
• If the world was created 5780 years ago with a ‘false’ history, maybe the world was created 5 minutes ago to look as though it had a
longer history.  Some repsond to this by arguing that 5 mins is an arbitrary time-frame, but 5780 years is not arbitrary. It is based on a
literal explanation of the pesukim, which is a much more authentic approach. 

C3] APPROACH 3 - THE 6 ‘DAYS’ OF CREATION RAN AT DIFFERENT SPEEDS

This approach was adopted by Rav Shimon Schwab6 (20C Germany/America) and the Leshem (the grandfather of Rav Yosef Sholom
Eliashiv - 19/20C Jerusalem).  It proposes that before the creation of Man on day 6 the world did not run at the same pace.  In fact,
although the six days of creation were indeed six 24-hour periods, the world ran at a such a speed as would take billions of years by our
current reckoning.  As such the world really is 5780 years old, but creation squeezed a lot into the first 6 days!

Questions on this approach

(i) How could everything speed up without destroying life e.g. from atoms and radiation moving at a billion times normal speed? Rav
Schwab answers that the whole system was speeded up together and so could function.
(ii) If so, when everything speeds up, there is no external fixed reference point to measure 6 ‘days’.  Rav Schwab answers that the
Creation Light created at the start was the fixed rising and setting of the 6 days.  Everything else was accelerated within that.

C4] APPROACH 4 - THE WORLD LOOKS OLD BECAUSE OF THE CATACLYSM OF THE FLOOD

Some approaches, especially of 19C writers like the Malbim and the Netziv, sought to explain fossils as a consequence of the
cataclysm of the Flood.  These fossils were understood to be from creatures which were alive before the flood, but were subsequently
killed, and the bones fossilized under intense pressure and extreme conditions within a few years instead of millions.  Some suggest
that the tilt of the world’s axis shifted after the Flood.  
 
Questions on this approach

(i) There is no scientific basis for suggesting that bones could be fossilized in a few years or that the earth shifted axis in this way. It may
have been reasonable in 19C scientific thought, but any attempt today to bridge the gap between science and creation must be based
on modern scientific understanding.   

C5] APPROACH 5 - THERE WERE WORLDS PRIOR TO OUR CREATION

This approach was adopted by Rabbi Aryeh Kaplan.  It brings from classical sources to show that the present world may be 5780 years
old, but there were billions of years of prior worlds before ours.
 

6. In his essay “How Old is the Universe”, Challenge p169
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12. tkt 'itf ch,f iht wcrg hvhw iunhx rc h"rt /crg hvhutruc vhva snkn uvct r"t /ifk osue ohbnz rsx vhva itfn 
 uvct wrs vhngy xjbp r"t /hk ihhbv tk iuv,h 'hk ihhbv ihs - rnt /ukt ,t trca sg 'ichrjnu ,unkugkf ,t ohvkt trhu

 - stn cuy vbvu vag rat /hk ihhbv tk iuv,h 'hk ihhbv ihs
 z:d varp vcr ,hatrc

‘And it was evening and it was morning’ is taken by Chazal to indicate that there were many worlds in existence prior to

our world, which God subsequently destroyed.

Rabbeinu Bachya on Bereishit 1:3 states that this accounts for the mention of the Torah existing 2000 years before the universe.
Furthermore, pre-creation time is on a different scale entirely, as we see in Iyov 10:5.

13.r*c)"d h 4nh́ &F Wh À*,Ib 8 ŒJ%o &t Wh·*n"h JIb́,t h́ 4nh &f#v
v:h cuht

14. curj sju tnkg uuv hba hpkt ,ha :tbhye cr rnt
/zm ihrsvbx

Chazal tell us that our world exists in a Sabbatical Cycle of 7000 years - 6000 of life and 1000 of destruction 

Sefer Hatemuna (a kabbalistic work attributed to 1C Tanna R. Nechunia b. Hakana) states that there is a larger Sabbatical cycle of 7x
7000 years.  According to some views, we are now in the 7th cycle, thus there were 42,000 ‘years’ before our world came into being.
Rav Yitzchak ben Shmuel of Acco (12C kabbalist) states that all pre-creation years are Divine ‘years’.  How long is a Divine ‘year’?

15.v"k8h"K 0c v "rUn 8J 0t 8u r«c#g0h h &F kIn 8, *t oIh 8F Wh*bh 4g 8C oh&b "J ;*k *t h &F
s:m erp ohkv,

A verse in Tehillim states that one day to God is like 1,000 years to us.  Thus the mekubalim explain that since our year is

365.25 days, each Divine year is 1000 x 365.25= 365,250 years.

Rabbi Aryeh Kaplan suggests that if this idea is connected with the 42,000 Divine years of the Sabbatical Cycle, it emerges that our
world is 42,000 x 365,250 years old -  i.e. 15,340,500,000  - around 15 billion, which is roughly the age suggested by science. 

16. I am sure that many will find this highly controversial.  However it is important know that this opinion exists in our classical

literature; moreover that one of the most important kabbalists of 7 centuries ago calculated the age of the universe and came
to the same conclusion as modern science.

Rabbi Aryeh Kaplan - Immortality, Resurrection and the Age of the Universe pp. 9-10

The general approach, if not the kabalistic calculations, that dinosaurs are remnants of past destroyed worlds is also supported by the
Tiferet Yisrael  - Rav Yisrael Lifschitz (1782-1860) and Rav S.R. Hirsch.

Questions on this approach

(i) R. Yitzchak of Ako, who calculates the Divine Years, does not actually agree that we are in the seventh Sabbatical cycle but the
second!  So the calculation of 15 billion only works by mixing different opinions in ways which may not be legitimate.
(ii) The concept of Sabbatical Cycles is not accepted by all kabbalists.
(iii) The Netziv (Haemek Davar Bereishit 7:23) points out that Chazal state that these prior world were destroyed - so how could traces
remain in dinosaur bones?
(iv) R Dovid Tzvi Hoffman (19C/ 20C Germany) objects on the grounds that, according to this theory, the billions of years happened
before our creation. Then there were 6 cataclysmic days when all the event of Ma’aseh Bereishit happened, followed by 5780 normal
years.  There is no scientific evidence for any such cataclysm.

17. However, what we can’t understand we rely on our faith.  It is obvious that man’s thoughts are not comparable to G-d’s in the
ability to understand Nature.  Similarly, we acknowledge that we can’t comprehend or adequately explain G-d’s ways
concerning good and evil in each generation.  In these issues we simply rely on our faith in G-d’s greatness.  In contrast, they
prefer to explain that man is the product of millions of years of development.  As evidence they cite what appear to be ancient
bone fragments that have been discovered in Madagascar and other places.  Their evidence is total nonsense since prior to the
Flood man lived for a thousand years.  This difference in what was normal growth and development makes the bones appear as
if they were a million years old.  With this type of shaky evidence they want to refute the words of our Sages and undermine the
faith that exists amongst the Jewish people. 
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Their main concern is to shake the faith in G-d - which has been accepted by us generation after generation.  They want to
replace this faith with the acceptance that events are determined primarily by the laws of nature .... Scientists - even those who
are described as religious - are ashamed that we don’t agree with the views of leading scientists that man is descended from
the apes.  They rush to find isolated statements of our Sages, rabbis and commentaries that seem consistent with
contemporary scientific view ... Therefore they use misleading and distorted citations from Torah literature to claim
justification for such scientific beliefs in the words of the Sages.

Letter of Rav Moshe Sternbuch on the Relationship of Science to Torah - Jan 2005

Rav Moshe Sternbuch objects to the use of such sources and sees their application as highly questionable. He argues:

(i) the scientific evidence for the theory proposed is shaky and thus it is not appropriate to try to fit the Torah into science

which will almost certainly change in the future. (This argument will be stronger in some cases than in others - for

example the statements ‘man evolved from a single-celled organism’; ‘the universe is older than 6000 years’; and ‘the
world is round and not flat’ have quite different levels of scientific certainty.)

(ii) there is a scientific agenda (Rav Sternbuch doesn’t say if this is conscious or not) which is essentially anti-religious.

(iii) attempts by other Rabbis to fit Torah in with science are distortions of the true Torah view. 

C6] APPROACH 6 - THE 6 ‘DAYS’ ARE REALLY MUCH LONGER PERIODS

When the Torah says ‘days’ could it mean longer periods, even billions of years?

18.vaa uhvu 'ohgdru ,ugan ohrcujn 'ann ohnh .rtvu ohnav ,thrcc uhv ,hatrc vagnc ohrfzbv ohnhv hf 'gsu
 tren ka uyuapf 'vagnv hnh ,aaf

 d euxp t erp ,hatrc i"cnr

The Ramban states clearly that the 6 days of creation are actual days.
7

19. ÆrIt"k ohe«k,t t "̧r 8e&H 0u oIºh r *e« c%h &v8h)0u c *r¬*g%h &v8h)0u v"k8h·"k t "r "́e Q *J «j0k 8u oI¬hs)"j *t 
v:t ,hatrc

However it is clear that the Torah uses the word 'yom’ in different ways.  Here (in the same verse) it means both the

hours of light and then the full day.

20.o&h)"n "J 8u . *r¬*t ohe«k,t -v ,I ²G#g oIÀh 8C o·"t 8r)"C &v 8C . *r"t "v 8u o&h²0n "E 0v ,Is̄8kI ), v*Ḱ 4t
s:c ,hatrc

The Torah refers to the ‘yom’ on which God created the world.  Which day is this?  Rashi says it refers to the first day.

But Rav Avraham ben HaRambam explains it to mean the period of the six days of creation.  He explains that ‘day’ can

mean an extended period of time. He refers to a verse in Devarim.

21.o)*fh 4,« )c#t)0k -v g¬0C 8J&b%r *J#t . *r º"t "v%, *t o´*T 8J &rh)&u Æo *,t"cU o À*,h &c 8rU iU¹h 8j )&T i 0g 0̧n8k ,I ·G#g)0k iUŕ 8n 8J &T oIH 0v ²W 8U 0m 8n h̄ &f«b)"t r *̧J#t vÀ"u 8m &N 0v%k"F
t:j ohrcs

When the Torah refers to mitzvot that God is teaching ‘hayom’ - today - it means over the whole 40 years in the desert.

Rav Eli Munk (Paris mid 20C) writes that, until day 4, there was no sun in the sky and, as such, there can be no meaning to a 24 hour
day on days 1, 2 and 3.  But were days 4, 5 and 6 then real 24-hour days?

22.vkhkv ihcu ouhv ihc khscvk-   /iuatrv rutv zbdbansjh ohbuatrv laujvu rutv uana ,hatrc hnh ,gcac kctouhc ihc 
vkhkc ihcu

 sh:t ,hatrc h"ar

Rashi explains that the time system of all 6 days of creation was the same.  So there are grounds to say that each of the 6

days was not 24 hours.

23. In many places and especially in the Zohar it is proven that the expression ‘day’ as it appears in the account of creation is not

to be understood as an ordinary human day of 24 hours, but rather the intent is to the day of God which lasts 1000 years - that
is to say a day that lasts for an undefined length of time.

Rabbi Dovid Tzvi Hoffman - Commentary to Genesis p48

7. Although see above as to the Ramban’s subsequent kabbalistic explanation of the verse, which negates the literal 24 hour understanding.
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Questions on this approach

(i) R. Shimon Schwab asks - if the first 6 days were really aeons, how can it be that the first Shabbat was a real day so as to give us our
current Shabbat.  Some answer that we can never understand precisely how ‘God rested on the seventh day’, and that we count days
differently afterwards (R. Dovid Tzvi Hoffman).
(ii) We do not see any indication in the Rishonim of 6 days being billions of years (although we do see that 'yom’ can mean more than
24 hrs).
(iii) The Torah does not say ‘6 days’ but ‘and it was evening, and it was morning’.  If a 'yom’ is millions of years, what do ‘evening’ and
‘morning’ mean?
(iv) Even if the days are billions of years, there are events in the creation narrative which have no clear correlation to the scientific
understanding e.g. what is the ‘rakia’ on day 2?  What is the water above and below the rakia?
(v) The order of creation in Bereishit does not correspond to the scientific understanding e.g. the sun and moon were placed in position
on day four,after vegetation and trees. (Some8 have tried to explain that day four is not the placement of the sun but the fixing of the
lengths of the orbits or the transparency of the atmosphere).

Day 1 - Heavens, Earth, Water, Light  - 14 billion yrs ago: Big Bang

Day 2 - Firmament separating waters - 4.5 billion yrs ago: Formation of Earth (day 1) and moon and sun (day 4)  

Day 3 - Dry land, vegetation, trees - 500 million years ago (“mya”): Fish (day 5)
438 mya: Land plants (day 3)
434 mya: Land insects (day 6)

Day 4  - Sun, moon, stars - 400 mya: Flying Insects (day 5)
360 mya: Trees (day 3)

Day 5 - Fish, birds and flying insects - 300 mya: Land reptiles (day 6)
200 mya: Land mammals (day 6)

Day 6 - Land mammals, insects and reptiles - 150 mya: Birds (day 2)

Some have tried to make them fit but such interpretations risk becoming speculative or forced.

C7] APPROACH 7 - THE 6 DAYS ARE REAL DAYS AND YET ALSO LONGER/SHORTER PERIODS

Dr. Gerald Schroeder has an approach, based on the theory of relativity - that the passage of time will differ depending on velocity and
gravity.   So too each day of creation was a 24 hr day from the perspective of the Creator of the expanding universe at that time.
However from our perspective, in a fully enlarged universe, these 24 hr periods look much longer.  This is similar to drawing a 1cm line
on a deflated balloon.  When the balloon is gradually inflated the same line may become 5, then 10, then 20 cm long.  Using the
scientific calculations for the expansion of the universe and gravitational forces, Dr Schroeder comes to the following suggestion: 

Day 1 = 24 hrs = 8 billion yrs Day 2 = 24 hrs = 4 billion yrs Day 3 = 24 hrs = 2 billion yrs
Day 4 = 24 hrs = 1 billion yrs Day 5 = 24 hrs = 0.5 billion yrs Day 6 = 24 hrs = 0.25 billions yrs

6 days = 6 x 24 hrs = 15.75 billion yrs

Questions on this approach

(i)  It is not found in any Torah sources.
(ii) Problems (iii), (iv) and (v) in [C6] above still need to be addressed.

8. A number of books have been written by religious scientists, such as Dr Gerald Schroder and Dr. Natan Aviezer, who attempt to harmonize the biblical and scientific accounts.  See:
• In the Beginning - Natan Aviezer (1990)
• Fossils and Faith - Natan Aviezer (2002)
• Modern Science and Ancient Faith - Natan Aviezer (2013)
• Genesis and the Big Bang - Gerald Schroeder (1991)
• The Science of GHod - Gerald Schroeder (2009)
• God According to God - Gerald Schroeder (2010)
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APPENDIX 1
SCIENTIFIC EVIDENCE BROUGHT TO VERIFY THE AGE OF THE UNIVERSE

(i) The observable existence of galaxies billions of light years away.  Assuming the constancy of the speed of light, these galaxies
existed billions of years ago.

(ii) Radioactive dating of elements found in rocks, particularly using rubidium and strontium (Rb-87 decays into Sr-87 with a half-life of
47 billion years).  When applied to rocks on the surface of the Earth, the oldest rocks are about 3.8 billion years old. When applied to
meteorites, the oldest are 4.56 billion years old. This is understood to be the age of the Solar System.

(iii) Measuring the luminosity of old star clusters gives ages of around 12 billion years.

(iv) Measuring the cooling of white dwarf stars gives an age for our galaxy, the Milky Way, of around 9.5 billion years .

(v) On a more theoretical basis, the observable expansion of the universe (seen by red-shift in the more distant stars) can be
extrapolated using the Hubble Constant to a point of the original Big Bang about 15 billion years ago.

(vi) Measured erosion and accumulation of rock and space dust on the moon indicate an age of around 4-4.5 billion years.

(vii) Different eras evident from rock strata show that different types of species existed at different times - fossils of aquatic creatures in
today’s mountain ranges, different dinosaurs at different times.

(viii) Dendochronology - tree rings - show chronologies going back up to 12,000 years.

(ix) Ice cores (laid down every year) show layers going back over 100,000 years.

(x) Varve analysis - sediment layers laid down yearly at the base of lakes - show histories of tens of thousands and in some cases
millions of years.

(xi) Huge stalactites, stalagmites and columns in the Carlsbad Caverns in New Mexico.

(xii) Thickness of coral reefs.

(xiii) Reversals of the Earth’s magnetic poles as evidenced by the Atlantic Sea bottom.

(xiv) Erosion of the Grand Canyon.
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